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Executive Summary 
 

This Interim Completion Report, Addendum M, documents the construction of a portion of the 

disposal cell near Crescent Junction, Utah. The disposal cell is being constructed under the U.S. 

Department of Energy (DOE) Moab Uranium Mill Tailings Remedial Action (UMTRA) Project. 

The purpose of the disposal cell is to isolate and stabilize uranium mill tailings and other 

contaminated materials, known as residual radioactive material (RRM), removed from the 

former millsite in Moab, Utah. The disposal cell is designed to be effective for 1,000 years to the 

extent reasonably achievable, with a minimum performance period of 200 years. 

The Crescent Junction disposal cell will require many years to construct. Multiple Interim 

Completion Reports will be prepared to compile and document data collected during the ongoing 

construction process. These Interim Completion Reports will be written in the format of 

sequential addenda referenced in a Final Completion Report that will be prepared to address the 

entire cell construction. 

This Addendum addresses activities performed by North Wind Portage, the DOE Remedial 

Action Contractor (RAC) for the Moab Project, from October 1, 2024, through September 30, 

2025. This Report includes placement of 741,000 yd3 of RRM, and 21,703 yd3 of interim cover 

materials. 

This Addendum also demonstrates that the referenced portion of the disposal cell was  

constructed in accordance with the Moab UMTRA Project Final Remedial Action Plan and Site 

Design for Stabilization of Moab Title I Uranium Mill Tailings at the Crescent Junction, Utah, 

Disposal Site (RAP) (DOE-EM/GJ1547). The RAP received conditional concurrence from the 

U.S. Nuclear Regulatory Commission. Included in this Report are a critical review, design 

assessment, and remedial action assessment of activities performed during this Report period. 

Also provided are associated data tables, photographs, laboratory results, and other supporting 

documentation. 

The Moab Project follows the American Society of Mechanical Engineers (ASME) Nuclear 

Quality Assurance-1 (NQA-1) requirements for quality assurance (QA), including conducting 

audits and surveillances during the design and construction of the cell. 
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1.0 Introduction 
The scope of the Moab Project is to relocate residual radioactive material (RRM) from the 

former uranium ore-processing facility and from off-site properties known as vicinity properties 

in Moab, Utah, to an engineered disposal cell constructed near Crescent Junction, Utah. Most of 

the processing buildings at the Moab site were demolished and placed in the southern corner of 

the tailings pile. An interim cover was placed over the tailings pile as part of decommissioning 

activities between 1988 and 1995. The estimated volume of the tailings pile before relocation 

began was 12 million yd3 (16 million tons). The RRM is being transported to Crescent Junction 

primarily by rail. 

The Moab site is located about 3 miles northwest of the city of Moab in Grand County. The 

Crescent Junction site is located northeast of the junction of Interstate 70 and U.S. Highway 191, 

approximately 30 miles north of the Moab site, also in Grand County (see Figure 1). The 

completed disposal cell will generally be rectangular and will encompass approximately 

230 acres. Figure 2 shows general features of the Crescent Junction site. 

 

Figure 1. Location of Moab and Crescent Junction Sites 
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Figure 2. Crescent Junction Site Features 

This Addendum documents activities performed by the remedial action contractor (RAC) for the 

Project from October 1, 2024, through September 30, 2025. 

Addendum O sections are outlined below. 

• Section 2.0 summarizes the results of critical aspects of the disposal cell construction and 

provides tables and figures summarizing data found in Appendix A. 

• Section 3.0 describes any differences in the completed design from design requirements in 

the RAP. 

• Section 4.0 provides verification that placement of RRM and interim cover was conducted 

according to RAP requirements. 

• Section 5.0 is a list of references for this document. 

• Appendix A includes test results to demonstrate compliance with compaction requirements. 

• Appendix B contains photographs of the various stages of cell construction. 

• Attachment 1. Procedures and Work Instructions 

• Attachment 2. NRC Correspondence 

 

 

2.0     Critical Review 
The Critical Review provides key technical information about the disposal cell construction.  

This section contains tables summarizing inspections or tests for cell excavation, embankment 
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construction, RRM placement, and cell cover material placement as appropriate for this report 

period. The table’s reference criteria and material testing procedures used to verify cell 

excavation and placement of each type of material, performed in accordance with design 

specifications or drawings and with Addendum E of the Remedial Action Plan (RAP), the 

Remedial Action Inspection Plan (RAIP). The distribution survey associated with each material 

type is also included in this section, as appropriate. Figure 3 shows the general extent of cell 

cover layers as of the end of this Addendum period. 

Information regarding total lifts of compacted material, tests performed, and geotechnical data 

are summarized in Table 1. Additional geotechnical data, including proctor test result 

summaries, lift approval summaries, and lift approval packages, as appropriate, are located in 

Appendix A.  

A lift approval package consists of documentation of tests conducted to demonstrate that the lift 

met requirements. A package could include lift approval forms and associated figures, slope 

elevation surveys, and field density tests. 

Table 1. Lifts/Testing Totals 
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Cell Perimeter 
Embankment 

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

RRM 741,000 102 99 3 29 88 95.9 99.6 N/A N/A N/A 

Interim Cover 21,703 1 0 1 18 28 96.4 N/A N/A N/A N/A 

Radon Barrier N/A N/A N/A N/A 
N/A N/A 

N/A N/A N/A N/A N/A 

Infiltration and Bio-
intrusion Barrier 

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Frost Protection 
Layer 

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

2-in. Cap Rock N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

 CBCS = Computer Based Compaction System; in. = inch 
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Figure 3. General Extent of Cover Layers and Cell Floor Excavation  
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2.1 Cell Excavation 

No activities associated with the cell excavation were conducted during this period. 

2.2  Perimeter Embankment 

No activities associated with the perimeter embankment were conducted during this period. 

2.3  Residual Radioactive Material (RRM) 

2.3.1     Computer Based Compaction System Performance Verification Testing 

The Project used machines equipped with a Computer Based Compaction System (CBCS) to 

meet RRM compaction requirements as specified in Section 6.4.3 of the RAIP. Additional 

information about the computer-based compaction system verification testing is provided in 

Section 4.3 of this Addendum. 

The RAIP also requires periodic verification of the CBCS compaction by comparing the results 

to in-place, nuclear density gauge test results. Table 2 shows the results of the comparison tests 

performed during this reporting period. 

Table 2. CBCS Performance Verification Testing 

Lift ID Number Test Performance Date 
In-place Density 
Compaction (%) 

Lift Area Meeting CBCS 
Compaction Criteria (%) 

UW2F16241205-00 12/10/2024 95.2 99.9 

UW1W20250114-00 01/15/2025 95 99.9 

UW2K11250320-00 03/27/2025 96.4 99.9 

UW2Z18250807-00 08/13/2025 97.7 92.4 

 

2.3.2    RRM Placement 

RRM inspections and tests are shown in Table 3. The distribution of survey points is shown in 

Figure 4. The standard proctor test results summary, lift approval summaries, one lift approval 

package for RRM, and top-of-waste buyoff survey are provided in Appendix A2. 
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Table 3. RRM Inspection and Testing

Inspection  
or 

Test Type 
Criteria and Method Number 

RAP 
Specification 

Section 
or Drawing 

Number 

RAIP 
Section 
Number 

Verification  
Results 

Visual 
Observation 

Scarify, at a minimum, the top 1 in. of 
subsoil or preceding RRM lift using a footed 
roller or a dozer before placing subsequent 
RRM layers. Fill materials shall be placed in 
continuous and planar lifts. The method of 
dumping and spreading RRM shall result in 
loose lifts of nearly uniform thickness, with 
average thickness not to exceed 24 in. 
Compaction equipment shall consist of 
footed rollers. Footed rollers shall have a 
minimum weight of 45,000 lb, and at least 
one tamping foot shall be provided for each 
110 in2 of drum surface. The length of each 
tamping foot from the outside surface of the 
drum shall be at least 6 in. After lift 
placement, moisture content shall be 
maintained until the next lift is placed. 
Erosion that occurs in RRM layers shall be 
repaired and grades re-established. If 
freezing or desiccation occurs, the affected 
soil shall be reconditioned. 

Specification  
31-00-20 

Sections 1.3.2, 
3.2.1, 3.2.4, 

3.5.1, and 3.5.2 

6.4.2, 
6.4.3 

Visually verified 
throughout material 
preparation, ground 
preparation, and 
RRM placement. 
Documented in lift 
approval packages. 

Laboratory 
Compaction 

Characteristics 

Assessment tests shall be performed on  
RRM to ensure compliance with specified 
requirements and to develop compaction 
requirements for placement. Perform tests 
(standard proctor) in accordance with the 
following standards, as applicable:  
*ASTM D698 and D2216. 
 

Specification 
31-00-20 

Section 3.1.1 
and 3.4.1 

6.4.3 

Twenty-nine tests 
were performed to 
determine 
compaction 
characteristics. 

Visual 
Observation 

RRM shall be placed and compacted within 
the moisture content range needed to 
achieve 90% of the laboratory determined 
maximum dry density of each type of 
material. The range in moisture content 
shall be maintained uniform throughout 
each lift as necessary to achieve 90% 
compaction and dust control. The moisture 
content shall be maintained uniform 
throughout each lift. 

Specification 31-
00-20 Section 

3.2.2 
6.4.3 

Daily observations 
were performed 
during placement. 

In-place  
Density/ 
Moisture  

Test 

Density tests must meet at least 90% of the 
material’s maximum dry density in 
accordance with *ASTM D698. 
Perform in accordance with the following 
standards, as applicable: *ASTM D1556, 
D2216, D4643, and D6938. 

Specification  
31-00-20 

Sections 3.2.2, 
3.2.3 

6.4.3 

Twenty-nine tests 
were performed with 
average in-place 
density of 95.9%  
of the laboratory- 
determined 
maximum dry 
density. 
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Table 3. RRM Inspection and Testing (continued)

Inspection  
or 

Test Type 
Criteria and Method Number 

RAP 
Specification 

Section 
or Drawing 

Number 

RAIP 
Section 
Number 

Verification  
Results 

Compaction 
by CBCS 

QC shall monitor CBCS compaction by 
visually inspecting the process and 
reviewing the computer records for each 
layer of soil placed. 

Specification  
31-00-20 

Section 3.4.1 
6.4.3 

99 lifts were 
approved using the 
CBCS. 

Visual 
Observation 

Each container of demolition debris shall be 
placed in the cell along with RRM. Debris 
shall not contain free liquids. Debris shall 
be sized to minimize voids. Pipes and ducts 
that are 6 in. or greater in diameter shall be 
crushed, filled, or cut. 

Specification 
31-00-20 

Section 3.2.5 
6.4.4 

Daily observations 
were performed 
during placement  
 

Visual  
Inspection 

Debris may be placed as a sacrificial lift at 
the bottom of the disposal cell in a 2-ft lift. 
Debris in sacrificial lifts shall contain no free 
liquids and shall be oriented in a manner 
that minimizes voids and contained within 
the 2-ft lift profile. Sacrificial debris lifts are 
not subject to moisture and compaction 
criteria. 

Specification 
31-00-20 

Section 3.2.5 
6.4.4 

Inspections were 
performed during 
debris placement.  
and documented in 
lift approval 
packages. 

ASTM = ASTM International; in. = inches; in2 = square inches; lb = pounds; lb/ft2 = pounds per square foot; QC = quality control. 

*ASTM Standard titles are included in the References (see Section 5.0).
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Figure 4. Distribution of Survey Points to Verify Compliance with RRM Specifications
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2.4   Interim Cover 

The inspection and testing for the interim cover can be found in Table 4. The distribution of 

survey points is shown in Figure 5. The standard proctor test results summary, lift approval 

summaries, one lift approval package, and buyoff surveys for the interim cover are provided in 

Appendix A3. 

 
Table 4. Interim Cover Inspection and Testing 

Inspection  
or 

Test Type 

Criteria and Method 
Number 

RAP 
Specification 

Section 
or Drawing Number 

RAIP 
Section 
Number 

Verification  
Results 

Visual 
Observation 

Common fill (1 ft clean 
compacted): loose lifts with an 
average thickness not to 
exceed 14 in. Interim cover is 
placed in continuous and 
approximately horizontal lifts. 
Soil shall be free of roots, 
debris, and organic or frozen 
material. After lift placement, 
moisture content shall be 
maintained until the next lift is 
placed. Erosion that occurs in 
the RRM layers shall be 
repaired and grades re-
established. Freezing and 
desiccation of the RRM shall 
be prevented. If freezing or 
desiccation occurs, the affected 
soil shall be reconditioned, as 
directed. 

Specification 
31-00-20 

Section 3.2.1 
6.5.4 

Visually verified throughout 
material preparation, ground 
preparation, and interim cover 
placement. Documented on lift 
approvals. 

Visual 
Observation 

Visual inspection of the 
process and review of 
computer records. 

Specification 
31-00-20 

Section 3.4.1 
6.5 

Lift approvals document the 
approval process. 

High-Accuracy 
GPS Survey 

The top surface of the interim 
cover shall be no greater than 
2 in. above the lines and 
grades shown on the drawings. 
No minus tolerance will be 
permitted. 

Specification 
31-00-20 

Section 3.3 
6.5.5 

Completed using high-
accuracy GPS. 

In-Place 
Density/ 

Moisture Test 

Compaction and moisture 
content tests shall be 
performed in accordance with 
the following as applicable: 
ASTM D1556, D2216, D4643, 
and D6938. 

Specification 
31-00-20 

Section 3.4.1 
6.5.4 

One approved lift; using in-
place density/moisture testing. 
Eighteen in-place tests were 
performed with average 
density 96.4% of laboratory-
determined maximum dry 
density. 

Laboratory 
Compaction 

Characteristics 

Common fill. Perform in 
accordance with the following 
as applicable: ASTM D698 and 
D2216. 

Specification 
31-00-20 

Section 3.1.1 
6.5.4 

Eighteen tests and one sand 
cone were performed to 
determine compaction 
characteristics. 
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Table 4. Interim Cover Inspection and Testing (continued) 

Inspection  
or 

Test Type 

Criteria and Method  
Number 

RAP 
Specification 

Section 
or Drawing Number 

RAIP 
Section 
Number 

Verification  
Results 

Visual 
Observation 

A smooth, non-vibratory 
steel-wheeled roller shall 
be used to produce a 
smooth compacted surface 
on the top of the 
completed interim cover 
layer, such that direct 
rainfall causes minimal 
erosion.  
Steel-wheeled rollers shall 
weigh a minimum of 
20,000 lb. The final lift 
shall be rolled smooth with 
at least 3 passes of the 
smooth steel-wheeled 
roller to provide a smooth 
surface or proof rolled with 
rubber-tired construction 
equipment, such as a 
loaded dump truck or 
loaded scraper, with a 
minimum weight of 45,000 
lb to produce a smooth 
compacted surface on the 
top of the completed 
interim cover layers, such 
that direct rainfall causes 
minimal erosion. 

Specification 
31-00-20 

Section 1.3.2, 1.3.3 
and 3.2.4 

6.5.5 

Visually verified cover 
compaction using rubber-tired 
construction equipment 
performed on the final lift of 
the interim cover. 
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Figure 5. Distribution of Survey Points to Verify Compliance with Interim Cover Specifications
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2.5  Radon Barrier 

2.5.1 Radon Barrier Placement 

No activities associated with the radon barrier were conducted during this period. 

2.6  Infiltration and Bio-intrusion Barrier 

No activities associated with this material layer were conducted during this period. 

2.7  Frost Protection Layer 

No activities associated with this material layer were conducted during this period. 

2.8 Cap Rock and Armoring 

No activities associated with this material layer were conducted during this period. 

 

 

3.0 Design Assessment 

The disposal cell design incorporates established design criteria, drawings and specifications, and 

calculations, all of which are included in the RAP and in Interim Completion Report addenda.  

This section discusses design criteria changes, changes to the design of the disposal cell, 

associated erosion control features, fulfillment of QA requirements, and compliance with permit 

requirements. 

3.1  Design Criteria Changes 

No changes to the design criteria were made during this period. 

3.2  Design Changes 

No changes to the design were made during the period.  

 

3.3  QA Requirements 

There were no QA requirements for design changes during this period. 

QA activities were conducted in accordance with the Moab UMTRA Project Quality Assurance 

Plan for the Remedial Action Contractor (DOE-EM/GJRAC1766), and compliant with: 

• ASME NQA-1 2008 and addenda through 2009 consensus standard, “Quality Assurance 

Requirements for Nuclear Facility Applications.” 

• DOE Order (O) 226.1B, Chg. 1, “Implementation of Department of Energy Oversight Policy.” 

• Title 10 Code of Federal Regulations Part 830 (10 CFR 830) Subpart A, “Nuclear Safety 

Management, Quality Assurance Requirements.” 

• DOE Office of Environmental Management EM-QA-001, “EM Quality Assurance Program.” 

• DOE O 414.1E, “Quality Assurance.” 
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3.4  Permits and Agreements 

The Project complies with permits and agreements applicable to the Crescent Junction site. The 

permits and agreements are summarized in Table 5. 

Table 5. Crescent Junction Site Permits and Agreements 

Agreement Number 
Document 
Name or 

Description 

Issuing  
Agency 

Purpose 

400-00177 
Easement for 
Green River 

Pump Station 

Utah Division of 
Forestry, Fire, and 

State Lands 

ROW easement to construct and 
operate water pipeline in the Green 
River. 

4P-082341-1 
UDOT 

Encroachment 
Permit 

UDOT 
To construct waterline within UDOT 60-ft 
ROW and operate within 20-ft ROW for 
State Route 19 near City of Green River. 

FWS/R6-UT-06-F-014 
Biological  
Opinion 

U.S. Fish and 
Wildlife Service 

U.S. Fish and Wildlife Service issued 
Biological Opinion for Green River Pump 
Station. 

1-92-677 
Green River  
Water Right 

State Water 
Engineer 

Gives DOE right to divert 323 acre- 
feet or ~200 gallons per minute from 
Green River for Crescent Junction 
disposal site. 

DE-RO01-06GJ68009 

Access 
Roadway 

Contract and 
Grant of 

Easement 

Private  
Owner 

Perpetual easement and ROW for 
construction of an access roadway  
and related utilities at the disposal  
site. 

Folder No. 02392-96 
Pipeline 
Crossing 

Agreement 

Union Pacific 
Railroad 

Agreement grants right to construct, 
maintain, and operate one underground 
waterline and access for phone line and 
1.5-in. conduit across Union Pacific 
Railroad's property at milepost 533.2, 
Green River Subdivision. 

Folder No. 02399-44 
Pipeline 
Crossing 

Agreement 

Union Pacific 
Railroad 

Agreement grants right to construct, 
maintain, and operate one underground 
waterline and access for phone line and 
1.25-in. conduit at milepost 0.25, Cane 
Creek Subdivision, Thompson Springs, 
for the disposal site. 

Folder No. 2537-02 
Industrial 

Track Contract 
Union Pacific 

Railroad 

Covers construction, maintenance,  
and operation of 5,209-ft Track A,  
3,524-ft Track B, and 617-ft Track C  
at milepost 533.21, Green River 
Subdivision line. 

Property No. 70-4; 
189A: AEQ 

Easement UDOT 

Easement for waterline across UDOT 
property near Floy Wash that allows 60-
ft construction ROW and 20-ft 
permanent ROW. 

Public Land Order 7697 
Permanent 

Land Transfer 
BLM 

Order permanently transferred 500 acres 
of BLM public domain land to DOE for 
disposal cell. 

REEMCBCDOE-3-15-0702 
Real Estate 

License 

Rocky 
Mountain 

Power 
Power line extension to dump ramp. 
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Table 5. Crescent Junction Site Permits and Agreements (continued) 

Agreement Number 
Document 
Name or 

Description 

Issuing  
Agency 

Purpose 

REEMCBCDOE-6-08-0308 
SITLA No. 1345 

Waterline 
Easement 

SITLA 

Easement to construct waterline within 
60-ft ROW and operate within 20-ft ROW 
on three parcels of SITLA land near 
Green River and Crescent Junction. 

REEMCBCDOE-6-08-0309 
Waterline 
Easement 

City of Green 
River 

Easement to construct waterline within 
60 ft of County Road 175 or old Highway 
6 and 50 ROWs within Green River city 
limits and operate within 20-ft ROWs. 

REEMCBCDOE-6-12-0302 
Waterline 
Easement 

Private 
Owner 

Permanent easement across private land 
near Crescent Junction to construct 
waterline within 60-ft ROW and operate 
within 20-ft ROW. 

Resolution 2006-2741 
Grand County 

Council 
Resolution 

Grand 
County 

Approves conditional use permit for  
the Project. 

Statewide Utility License 
Agreement No. 8439 

Utility License UDOT 
License with state of Utah to construct 
waterline across UDOT property. 

U.S. DOT-SP 14283 Special Permit U.S. DOT 
Permit to transport mill tailings from Moab 
site to the disposal site. 

UTR359187 
Storm Water 

Permit 
Utah Division  

of Water Quality 
To limit the discharge of pollutants from 
disposal cell construction activities. 

UTU-83354 
Waterline 

ROW 
BLM Moab 
Field Office 

For construction of 14.5 miles of waterline 
on BLM land from Green River to 
disposal site. 

UTU-83396 Utility ROW 
BLM Moab 
Field Office 

For buried telephone line at the  
disposal site. 

UTU-83450 Utility ROW 
BLM Moab  
Field Office 

ROW for power line to the  
disposal site. 

Not assigned 
Memorandum 
of Agreement 

BLM Moab 
Field Office 

Between DOE and BLM for management 
of existing uses on lands withdrawn in 
conjunction with the Project. 

Not assigned 
Water Use 
Agreement 

Thompson 
Special Service 

District 

Water use agreement among Thompson 
Special Service District in Grand County, 
Crescent Junction Properties, Inc., and 
DOE to install potable waterline from 
Thompson Springs, Utah, to the disposal 
site. 

BLM = U.S. Bureau of Land Management; ft = feet; in. = inches; MOU = Memorandum of Understanding; ROW = right-of-way;  
SITLA = School and Institutional Trust Lands Administration; UDOT = Utah Department of Transportation;  
U.S. DOT = U.S. Department of Transportation. 

 

 

4.0 Remedial Action Assessment 
This section describes pre-excavation site conditions, construction activities, and verifications 

performed at the Crescent Junction disposal site. 

4.1  Pre-excavation Site Conditions 

Pre-excavation site conditions were discussed in Addendum A of the Moab UMTRA Project 

Crescent Junction Disposal Cell Interim Completion Report (DOE-EM/GJRAC2040-A). 
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4.2  Cell Construction 

Cell construction during this period included two major activities: 

• Placement of RRM to the design thickness and assuring that the radium-226 (Ra-226) activity 

in the upper 7 feet (ft.) of placed material does not exceed design criteria. 

• Placement of Interim Cover to the design thickness. 

 

The Moab UMTRA Project Lift Approval Procedure (DOE-EM/GJRAC1803) was used to ensure 

that the material placed met the compaction criteria. Descriptions of compaction equipment used 

during the above cell construction activities are provided in Table 6. 

Each activity performed as part of this Addendum is further described in the following 

subsections. Photographs representative of the cell construction activities are included in 

Appendix B. 

Table 6. Compaction Equipment Used during Cell Construction 

Compaction  
Equipment 

Machine  
Weight 
(lbs.) 

E
q

u
ip

p
e
d

 w
it

h
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B
C

S
 

Material Layer 

R
R

M
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m
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r 
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ti
o

n
 a

n
d

 

B
io

- 
in

tr
u

s
io

n
 

B
a
rr

ie
r 

F
ro

s
t 

P
ro

te
c
ti

o
n

 

P
e
ri

m
e
te

r 

E
m
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n
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S
p

o
il
s
 

E
m

b
a
n

k
m

e
n

t 

CAT 825H Soils 
Compactor 

69,000 X X       

Sakai SV544D Soils  
Compactor 

25,090 X X       

CAT140M Blade 43,834   X      

Komatsu 275AX 
Bulldozer 

112,466 X X       

CAT D6K Bulldozer 48,500 X  
X 

 
 
 
 
 
 

     

CAT D6 Bulldozer 

 

 
 

 

34,361 X X  
 

 
 
 
 
 

    

Tractor & Doubles 45,000   X      

Water Truck 54,000   X      

CAT = Caterpillar; lbs. = pounds   

 

4.2.1 Excavation 

No excavation activities were performed during this period. 

 
4.2.2 Perimeter Embankment Construction 

There were no perimeter embankment construction activities during this period. 
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4.2.3 RRM Placement 

Placement of RRM in the disposal cell continued east from where it ended, as shown in 

Addendum N of the Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion 

Report (DOE-EM/GJ2040-N). The RRM was loaded into dump trucks and driven to the 

placement area, where it was spread for compaction using a bulldozer. A Caterpillar (CAT) 825H 

soils compactor, Sakai SV544D soils compactor, CAT D6 bulldozer, and Komatsu 275AX 

bulldozer were used to compact the RRM in place.  In July 2023, DOE requested a variance to 

approve construction specifications for placement of demolition debris in the Crescent Junction 

Disposal Cell.  The items are incompatible with size reduction through shearing or other means. 

NRC accepted the variance in its response letter dated October 3, 2023.  In August 2024, DOE 

submitted a variance request to both the construction specifications and the remedial action 

inspection plan for disposal of debris at the Crescent Junction disposal cell. NRC accepted the 

variance in its response letter dated May 19, 2025. Copies of the correspondence between DOE 

and NRC regarding size variances are included in Attachment 2. 

 

4.2.4 Cover and Rock Armoring Placement 

The cover on the disposal cell consists of multiple layers of soil and rock as illustrated in 

Figure 5 of the Remedial Action Selection Report of the RAP. Once the RRM placed in the cell 

has reached the design thickness, a minimum of 1 foot (ft) of interim cover is placed over the 

RRM.  The interim cover material comes from soils excavated to create the cell that have been 

stockpiled on-site. During this Addendum period, 21,703 yd3 of interim cover was placed. 

 

4.2.5 Spoils Embankment Construction 

There were no spoils embankment activities during this period. 

 

4.3 Soil Compaction and Testing 

Initial CBCS compaction setup and verification is documented in Crescent Junction Interim 

Completion Report Addendum I. The CBCS compaction is periodically verified by performing in-

place tests using a nuclear density gauge manufactured by Troxler Electronic Laboratories, Inc., 

following ASTM methods and in compliance with the RAIP. The individual nuclear density tests 

verify that the compaction achieved with the CBCS is greater than or equal to the required 90 

percent. The CBCS compaction results are compared to the nuclear density gauge results in     

Table 2. 

 

4.4 Lift Approval 

The Lift Approval Procedure and Addenda B and E of the RAP were followed to verify that each 

lift met established criteria. Results of lifts are documented in lift approval packages. A sample 

lift approval for RRM placed during this Report period is provided in Appendix A.  

4.5 Geotechnical Testing 

The following procedure, which is provided in Attachment 1, was used to ensure cell construction 

was performed in compliance with the RAP. 

 

The Moab UMTRA Project CJ Cell Verification Survey Procedures (DOE-EM/GJRAC3048) 

provides requirements and methods to perform grade verification surveys for various cell 

“buyoffs”. 
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The RAIP describes methods and frequencies for performing tests to verify that material placed in 

the cell meets the requirements. Geotechnical tests fall within two general categories: soils testing 

and aggregate testing. The Moab UMTRA Project Moisture/Density Testing Procedure  

(DOE-EM/GJRAC1783) provides requirements and methods for the proper moisture/density 

testing of soils placed in the cell. Only soils testing was used during this Addendum period, as 

described below. 

4.5.1 Soils Testing 

Laboratory and/or field soils geotechnical tests were conducted on every lift of each material layer 

placed to support verification that specified compaction requirements were met. Test requirements 

varied depending on whether the CBCS was used for demonstrating compaction.  

Because the soils in the RRM can vary in composition, compaction curves were developed to 

determine the maximum dry density and optimum moisture content for that material to achieve 

compaction. 

Results of tests conducted are shown in the standard proctor test results summary tables included 

in Appendix A. Over time, the RRM was found to have a consistent soil type, so the need for sets 

of standard proctor tests was eliminated, and standard proctors were completed in the frequency 

required by the RAIP. The tables also summarize the tests performed to determine soil type and 

geotechnical properties. 

Material is compacted to meet 90 percent of the laboratory-determined maximum dry density in 

accordance with ASTM D698. When practical, thickness of each lift was surveyed and verified 

using a high-accuracy GPS; otherwise, manual measurements were taken. 

4.5.2 Aggregate Testing 

There were no aggregate testing activities during this period. 

4.6 Radiological Verification   

Section 5 of the Remedial Action Selection Report of the RAP, Radon Attenuation, identifies two 

primary verification criteria associated with construction of the disposal cell: radium-226 (Ra-

226) measurements in RRM placed in the upper 7 ft and radon flux measurements to verify the 

integrity of the radon barrier. Addendum A of this Report provides an explanation of this 

verification process. 

 

During this Addendum period, 112 samples of RRM were taken in 4 lifts in the upper 7 ft of  

the disposal cell. The Ra-226 activity of the material ranged from 259.3 to 611.1 picocuries  

per gram(pCi/g). Table 7 shows the average results for material placed in each lift tested. 
 

Table 7. Results of Ra-226 Activity in Upper 7 Feet of Placed RRM 

 

Lift Identification No. Samples Taken 
Lift Average 

(pCi/g) 
Lift Area  

(m2) 

UW2Y7N 28 372 16,375 

UW2P7 28 332 16,375 

UW2K11 28 380 11,846 

UW1W19 28 354 13,029 
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4.7 QA Requirements 

QA activities were conducted in accordance with documents identified in Section 3.3. During 

construction activities, surveillances and assessments were performed by the RAC to verify and 

ensure that these activities were performed in accordance with established plans, drawings, 

instructions, procedures, specifications, and other applicable documents.  

In addition, the Technical Assistance Contractor (TAC) supports the DOE in the assessment of 

the RAC. 

During the period of this Addendum, multiple oversight inspections, one management assessment, 

and four assessments were performed (see Table 8). Corrective actions were developed to address 

any deficiencies identified during the assessments.  

Table 8. Inspections and Assessments Conducted during Construction 

Date Conducted By Type 
Assessment 

Number 
Scope 

3/10/25 RAC Assessment MB-25-A-004 

The scope of this surveillance was to evaluate 
and verify proper implementation of 
MB-IWP/JSA-010, Revision 21, Outside 
Transportation - Crescent Junction, DOE-EM/ 
GJRAC2173, Crescent Junction Radiological 
Buffer Area Contamination Control, and DOE-
EM/GJRAC1972, Routine Radiological 
Surveys Procedure. 

5/14/24 RAC Assessment MB-25-A-006 

The scope of this surveillance was to evaluate 
and verify proper implementation of 
MB-IWP/JSA-010, Revision 21, Outside 
Transportation - Crescent Junction, DOE-EM/ 
GJRAC2173, Crescent Junction Radiological 
Buffer Area Contamination Control, and DOE-
EM/GJRAC1972, Routine Radiological 
Surveys Procedure. 

8/28/25 RAC Assessment MB-25-A-013 
The scope of this surveillance was to evaluate 
and verify proper implementation of MB-
IWP/JSA-011, Disposal Cell Operations 

9/03/25 RAC Assessment MB-25-A-014 

The scope of this surveillance was to evaluate 
and verify proper implementation of MB-
IWP/JSA-101, Direct Placement of the Fernald 
Rail 

9/08/25 RAC 
Management 
Assessment 

MA-25-030 

The scope of this Management Assessment 
was to evaluate effectiveness of the RAIP 
methods for testing and inspection of 
construction methods in verifying compliance 
with design specification requirements in the 
RAP. 

Daily/ 
Weekly 

DOE/TAC Oversight NA 

Operational awareness oversight “boots-on-
the-ground”: conducted to verify compliance to 
Project/contractual requirements including 
Remedial Action Plan specifications. 

ISMS = Integrated Safety Management System. 

 

4.8 Monitoring for Presence of Free Liquids 

Table 9 provides the results of the standpipe monitoring (locations shown on Figure 6) for the 

presence of free liquids in the disposal cell. During this reporting period, no water was present in 

either standpipe.  
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Table 9. Results of Monitoring for  
Presence of Fluids in Standpipes 01 and 02 

Date Monitored 
Presence or Level of Fluids (ft) 

Standpipe 01 Standpipe 02 

12/19/24 Dry Dry 

02/26/25 Dry Dry 

5/29/25 Dry Dry 

7/31/25 Dry Dry 

Notes: Dry = no fluids present,  

 

4.9 Monitoring for Presence of Groundwater 

In addition to monitoring the standpipe, monitoring wells 0202, 0203, 0205, and 0210 (Figure 6) 

were also checked for the presence of groundwater. These results are presented in Table 10. 

Groundwater has consistently been detected in wells 0202 and 0205 since June 2019 and June 

2015, respectively. Wells 0203 and 0210 were dry throughout this reporting period.  

 
Table 10. Results of Monitoring for Presence of Groundwater 

Date Monitored 
Monitor Well Number 

0202 0203 0205 0210 

12/19/24 

 
DTW = 48.65 

 
TD =NM 

 
DTW = Dry 

 
TD =61.39 

 
DTW = 44.68 

 
TD = NM 

 
DTW = Dry 

 
TD = 54.64  

2/26/25 
DTW = 48.15 

 
TD = NM 

DTW = Dry 
 

TD = 61.37 

DTW = 45.22 
 

TD =NM 

 
DTW = Dry 

 
TD = 54.60  

5/29/25 
DTW = 48.23 

 
TD = NM 

DTW = Dry 
 

TD = 61.41 

DTW = 45.88 
 

TD = NM 

 
DTW = Dry 

 
TD = 54.63 

 

7/31/25 
DTW = 48.43 

 
TD = NM 

DTW = Dry 
 

TD = 61.37 

DTW = 46.15 
 

TD = NM 

 
DTW = Dry 

 
TD = 54.58  

Notes: DTW = Depth to Water (ft below top of casing), Dry = no water present,  
TD = Total Depth (ft below top of casing), NM = Not Measured 
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Figure 6. Locations of Monitoring Wells and Standpipe 

Water level, precipitation, and recovery test data along with the analytical results continue to 

suggest that the groundwater source is associated with surface runoff.  
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1.0 General 
 

1.1 Purpose 

 

The purpose of this procedure is to provide the methodology to be followed by Quality Control 

(QC) personnel to perform grade verification surveys for various cell “buyoffs”. These 

verification surveys ensure that the design tolerances for a particular cell feature have been met 

before building upon the cell feature with the subsequent feature of work. Work features 

requiring buyoff verification surveys include: 

• Cell floor (and associated side slopes) 

• Top of Waste Finish Grade 

• Top of Interim Cover 

• Thickness of Radon Barrier 

• Thickness of Bio-intrusion Layer 

• Thickness of Frost Protection Layer 

• Thickness of Cap Rock 

 

1.2 Scope 

 

This procedure applies to all grade buyoff verification surveys of CJ cell features. 

 
1.3 Definitions 

 

CAD – Computer Aided Design. Software utilized to model or depict topography, create as- 

builds, or create design models. 

 

GNSS – Global Navigational Satellite System. A satellite navigational system that provides 

autonomous geo-spatial positioning with global coverage. 

 

TBC–Trimble Business Center. CAD software package used with Trimble hardware for 

preparing design data or analyzing field data. 

 

Trimble Rover – Equipment consisting of a Trimble GNSS receiver and a Trimble Data 

Collector. This equipment, when used with a GNSS base station, site calibration (localization) 

and various designs files is used to capture position data and compare positional data to design 

grades in real time. 

 

Trimble SCS 900 – Trimble software package utilized on Trimble Data Collectors (TSC2, TSC3, 

or TSC7). 

 
Trimble TSC2, TSC3, or TSC7 – Trimble data collector utilized as a component of the Trimble 

Rover. 
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1.4 Records 

 

All documentation created with this procedure is considered a Project Record and will be 

managed in accordance with the Moab UMTRA Project Records Management Manual (DOE- 

EM/GJ1545). Moab UMTRA Records are retained and maintained in accordance with federal 

orders, policies, and regulations. 

 

Following the QA Manager approval of the QC documents, the original documentation shall be 

transmitted to Records by the QA Manager. 

 

2.0 Responsibilities 
 

2.1 Personnel Duties and Responsibilities 

 

2.1.1 Quality Assurance Manager 

The Quality Assurance (QA) Manager is responsible for: 

• Implementing and directing Quality Control (QC) activities contained within this procedure. 

• Identifying QC problems. 

• Initiating, recommending, and/or providing QC solutions. 

• Submitting finalized QC documentation to the Client. 

 

2.1.2 Quality Control Representative 

The QC Representative is responsible for the proper execution of this procedure and providing 

the results and associated documentation to the QA Manager. 

 

2.1.3 Operations/Site Manager 

The Operations/Site Manager has overall authority and responsibility for the Crescent Junction 

Project Site. This manager issues directives to all personnel and subcontractors to accomplish the 

project objectives. 

 

2.1.4 Equipment Operators 

Equipment operators are responsible for excavating and placing materials (soil, RRM, cap rock, 

etc.) in accordance with the specifications and notifying the QC Representative or their 

supervisor when a work feature is ready for verification. 
 

2.1.5 All Personnel 

All employees are responsible for identifying safety hazards and complying with the applicable 

Radiological Work Permits and Integrated Work Plans. All personnel have a duty and 

responsibility to stop work in the event they believe a work condition is unsafe for them or their 

peers. 

 
2.2 Precautions and Limitations 

 
2.2.1 Pause Work 

Work shall be immediately terminated by any personnel who believe the activity in progress is 

unsafe and/or may create an unsafe condition. Work will resume when the condition is corrected. 
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2.2.2 Safety Protocols 

When working around grading or compacting equipment, all personnel shall remain clear of any 

operating equipment and maintain positive communication with the equipment operator. This 

communication includes both visual and audio methods. 

 
 

3.0 Requirements and Procedure 
 

3.1 Tolerances 

 

A. Cell Floor 

Compare actual grade (measured to design grade). Acceptable tolerance is +/- 0.1 FT. 

B. RRM 

Placed to Design grade up to +2” above, no minus tolerance. 

C. Interim Cover 

Placed to Design grade up to +2” above, no minus tolerance. 

D. Radon Barrier 

4’ Minimum Thickness (As-built Top of Radon Barrier – As-Built Top of Interim Cover 

must be at least 4.0’) 

E. Infiltration and Bio intrusion Barrier 

6” Minimum Thickness (As-built Top of Infiltration and Bio intrusion Barrier – As-Built 

Top of Radon Barrier must be at least 0.5’ [6 inches]) 

F. Frost Protection Layer 

3’ Minimum Thickness (As-Built Top of Frost Protection Layer – As-Built Top of 

Infiltration and Bio intrusion Barrier must be at least 3.0’) 

G. Cap Rock 

6” Minimum Thickness (As-Built Finish Grade [Top of Rock] – As-Built Top of Frost 

Protection Layer must be at least 0.5’ [6 inches]). 

 

Note: To make thickness comparisons, the as-built points must be collected at the same X&Y 

coordinates. To accomplish this, the site has an established grid system over the cell which is 

utilized throughout the project for all verification surveys of all layers. 

 

3.2 Procedure 

 

3.2.1 Field Procedure 

Step 1.On the Data Collector open the Site “CRESCENT JUNCTION” and create a new work 

order (Figure 1). 

The work order naming convention is: 

 

Year, Month, Day then the name of what you are doing. 

(Example: 20201130 Cell Floor Buyoff). 
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Figure 1. Create New Work Order 

 

Step 2: Select the design associated with the verification buyoff survey you are conducting 

(Figure 2). Current designs on the data collector include: 

• Cell Floor FG 

• Cap FG 

• Top of Waste 

• Interim Cover 

Additional designs, such as designs for the bio-intrusion layer, radon barrier, and frost protection 

layers will be created and installed later, but the methods described herein will be applicable. 
 

Figure 2. Select Associated Design 

 

Step 3: With the Work Order set up and created, check into a control point to ensure that the 

rover and base station are reading correctly. To access this function, hit the Home key, then go to 

GPS and then recheck system (Figure 3). 
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Figure 3.  Check Control Point 
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Figure 3. Check Control Point (continued) 

 

This will say “The precision of the position is in tolerance”. This screenshot is from the 

emulator, which does not have elevation readings, which is why it is off. Ensure all delta 

readings are less than 0.082 FT (1-inch). 

 

Step 4: Once the rover has been checked into a control point, switch into “Stake” mode. To do 

so, hit the Home Key, and then select Stake (Figure 4). 
 

Figure 4. Switch into Stake Mode 

 
 

Step 5: Once in Stake (stakeout) mode, pick the object to stake. While you may stakeout lines, 

surfaces, and points, verification occurs on a 50’ x 50’ grid. This same grid is utilized throughout 

all layers within the cell. As such select points. If no points are showing on the screen they may 

not be selected for display. The points can be toggled on and off for display using the Gear/Cog 

on the lower right-hand side of the display. Typically, it is much easier to display just the points 

without the name, elevation or code displayed. (Figure 5) 
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Figure 5.  Stakeout Mode 

 

 

Step 6: Select a point nearby where you are standing (Figure 6). Walk to the point and place the 

rover rod directly over the point, plumbing up the rod using the level bubble. The residuals (error 

between your X and Y position and the point location) should be less than 0.082 FT (sub-inch). 

Once within this range, and with the rod plumb, hit enter to record the point (or hit “stake” on the 

screen). You don’t need the diagram. 
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Figure 6.  Select Points 

 

Note: The Cut/Fill value should be within the specified grade tolerance. The screenshot is from 

an emulator that does not contain elevation data. 

 

Step 7: Repeat Step 6 for all points located within the buyoff footprint. 
 

Figure 7.  Select All Points 
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Step 8: Switch the rover into Measure mode (Figure 8) instead of Stake Mode. To do this, hit the 

Home key, then the Measure button. 
 

Figure 8.  Measure Mode 

 

Step 9: Once in Measure mode, “shoot in” any grade breaks within the buyoff area and the 

perimeter of the buyoff area (Figure 9), using point codes to describe the point. Typical codes 

include Top, Toe, Brk1, 2, BDR, etc. These points are not used for grade verification but are 

used to create the as-build of the area within the verification survey. 
 

 

Figure 9.  Shoot In and Grade Breaks 
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Figure 9. Shoot In and Grade Breaks (continued) 

Step10: With the grade verification and topo data collected, the next step is to export the data for 

use in the office (Figure 10). Hit the Home Key, then Import / Export. Then Export a 

“Record.txt” File. 
 

 

Figure 10.  Export Topo Data 
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3.2.2 Office Procedure 

Step 1: Transfer the field collected information from the data collector to the L: Drive Server. A 

Directory called Trimble Synchronizer Data houses the data backup for the Data Collectors. 

Within this directory you will find two directories, one named “PC” and the other named “GGE 

Collector 2” (Figure 11). The “PC” directory is the backup from the TSC7 while the “GGE 

Collector 2” directory is the backup from the TSC2. Plug an IT issued USB flash drive (thumb 

drive) into the data collector USB port and then copy the entire directory from the data collector 

onto the flash drive. Remove the flash drive from the data collector and then plug it into the site 

computer and then transfer the same directory into the appropriate directory on the server. 
 

 

 

Figure 11. Data Collectors Directories 
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Step 2: Locate the appropriate SCS Report Utility in the “Forms” directory on the L: drive 

(Figure 11). Open this Excel File. Use Excel “SCS Report Utility-64” that corresponds to the 

data collector in which you conducted the survey. (SCS Report Utility-64 TSC7 and SCS Report 

Utility-64 TSC2). 
 

Figure 12.  SCS Report Utility 
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Step 3: Click on “1 Import Record” (Figure 13). Navigate to the Trimble Synchronizer directory, 

proper controller directory, the in Trimble SCS900 Data > Crescent Junction> Work Orders > 

Work Order Name> Output. Then click on the record.txt file. 
 

 

Figure 13.  Import Record 
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Step 4: Once this data is opened you may create several new report tabs in the excel file. Create 

the Stakeout Features Tab, Measured Features Tab, and a custom Tab of Stakeout Features 

containing “Point Name, Measured Northing, Measured Easting, Measured Grade, Design 

Elevation, and Cut/Fill”. All 3 tabs will be created at the bottom of the excel file (Figure 14). 
 

Figure 14. Create Report Tabs in Excel 

 
 

Next review each tab. In the Report Tab (Figure 15), verify the Control Point Check in. In the 

Measured Features tab, review the measured as-built features and export a .CSV file of these 

features (P,N,E,Z,D format). 

 

Store the as-built information in the location per the CJ Directory and Data Storage Procedure. 

Then review the Stakeout Features Tab. In this tab you will find how well the measured feature 

compared to the design feature. The cut/fill tells the elevation difference (Measured Elevation – 

Design Grade). Ensure these values meet the tolerance requirements for the survey. See 

Tolerance Requirements in Section 3.1. The data in the Custom Tab may then be cut and paste 

into the Buyoff Form. 
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Figure 15.  Report Tab 
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Figure 15. Report Tab (continued) 

 

Note: The Cut/Fill value identified in the reports above can be generated manually by subtracting 

the Design Grade Value from the Measured Elevation. In the Buyoff form it may be useful to 

show this math rather than copy and pasting this value so that reviewers can more readily find 

where these values came from. 
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Step 5: Export Data to an excel file (Figure 16) with date and name of the buyoff you are doing. 
 

Figure 16. Export Data into Excel 

 

 

Step 6: Copy and paste the values above into the “All Layers Buyoff Form”. Make sure to select 

the correct buyoff tab on the bottom of the sheet (Figure 17). Complete this report and provide 

the signed and complete report (Figure 18) to the QA Manager for review and submission to 

Records. 
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Figure 17. All Layers Buyoff Form 
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Step 7: Export both the stakeout report and the measured features report to comma separated 

value (.csv) files. 

 

Step 8: Put the .csv file into an As-Built directory (per the CJ Directory Structure SOP) 

 

Step 9: Create a TBC file (.vce) or open existing TBC file of applicable As-Built file. Create a 

layer to match work order name and import the As-Built points. Draw grade breaks as 

appropriate. Save this file in the same As-Built directory as identified in the previous step. 
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October 3, 2023 

Matthew Udovitsch 

Acting Federal Cleanup Director 

Moab Uranium Mill Tailings 

Remedial Action Project 

U.S. Department of Energy 

200 Grand Avenue, Suite 500 

Grand Junction, CO 81501 
 

SUBJECT: UNITED STATES NUCLEAR REGULATORY COMMISSION 

STAFF REVIEW OF VARIANCE REQUEST FOR DEMOLITION 

DEBRIS PLACEMENT IN CRESCENT JUNCTION DISPOSAL 

CELL (DOCKET WM00110). 
 

Dear Mr. Udovitsch: 

 

By letter dated August 1, 2023, the U.S. Department of Energy, Office of Environmental 

Management (DOE-EM) submitted a variance request to the construction specifications for 

disposal of demolition debris at the Crescent Junction disposal cell. The submittal is 

available in the U.S. Nuclear Regulatory Commission (NRC) Agencywide Documents 

Access and Management System (ADAMS) under accession number ML23213A196. In its 

submittal, DOE-EM requested a variance from specifications related to placement and 

compaction of residual radioactive material (RRM), including placement of demolition 

debris. Additionally, DOE-EM requested a variance to the remedial action inspection plan 

related to the demolition debris. 

 

As described in its submittal, DOE-EM is seeking a variance to accommodate disposal of: 

 
• Model I-42/OT/AL 42 cubic yard intermodal containers; 
• Model I-32/OT/AT 32 cubic yard intermodal containers; and 
• PacTec Lift Pac Type IP-1 containers. 

 

According to DOE-EM, these containers will hold RRM, including demolition debris, that is 

larger in size and may be contaminated with asbestos. The larger material cannot be re- 

sized; the potential presence of asbestos represents a health risk to workers. Instead of re- 

sizing the material, DOE-EM proposed utilizing a controlled low-strength material (CLSM) 

to fill voids within the containers. DOE-EM also plans to maintain a minimum separation 

distance between containers to facilitate placement and compaction of RRM between 

containers. DOE-EM’s request for a variance seeks to minimize risks to improve safety and 

minimize health risks to workers. 

 

The NRC staff has completed its review of DOE-EM’s variance request. By using CLSM 

within the containers, DOE-EM has identified and selected an alternative to the original 

specification that will fill voids within the containers. The NRC staff recognizes that 

maintaining separation between containers will allow for proper placement and compaction 

of the RRM around the containers. By using CLSM to fill voids and maintain the ability to 

compact around the outside of the containers, DOE-EM’s proposed variance will minimize 

the potential for differential settlement. Therefore, DOE-EM’s approach is acceptable to the 
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NRC staff. 

A copy of this letter will be available electronically for public inspection in the NRC 

Public Document Room or from the Publicly Available Records System component of the 

NRC's ADAMS. ADAMS is accessible from the NRC Web site at 

http://www.nrc.gov/reading- rm/adams.html. 

If you have any questions regarding this letter, please contact me at (301) 415-0724, or by 

e-mail at douglas.mandeville@nrc.gov. 

Sincerely, 
 

 

 

 

Signed by Mandeville, Douglas 
on 10/03/23 

 

Douglas Mandeville, Project Manager 

Uranium Recovery and Materials 

Decommissioning Branch 

Division of Decommissioning, Uranium 

Recovery and Waste Programs 

Office of Nuclear Material 

Safety and Safeguards 
 

Docket No.: WM00110 

 

cc: C. Pulskamp (DOE) 

Moab Mill ListServ 

http://www.nrc.gov/reading-rm/adams.html
http://www.nrc.gov/reading-rm/adams.html
mailto:douglas.mandeville@nrc.gov
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May 19, 2025 

 

Matthew Udovitsch 

Acting Federal Cleanup Director 

Moab Uranium Mill Tailings 

Remedial Action Project 

U.S. Department of Energy 

200 Grand Avenue, Suite 500 

Grand Junction, CO 81501 

 

SUBJECT: UNITED STATES NUCLEAR REGULATORY COMMISSION STAFF 

REVIEW OF VARIANCE REQUEST FOR DEMOLITION DEBRIS 

PLACEMENT IN CRESCENT JUNCTION DISPOSAL CELL (DOCKET 

WM00110). 

 

Dear Mr. Udovitsch: 

 

By letter dated August 29, 2024, the U.S. Department of Energy, Office of Environmental 

Management (DOE-EM) submitted a variance request to both the construction specifications 

and the remedial action inspection plan for disposal of debris at the Crescent Junction disposal 

cell. The submittal is available in the U.S. Nuclear Regulatory Commission (NRC) 

Agencywide Documents Access and Management System (ADAMS) under accession number 

ML24242A318. 

 

As described in its submittal, DOE-EM is seeking the variance to accommodate disposal 

residual radioactive material (RRM) consisting of: 

 
• A total of 31 sets of rails with attached wooden ties; 
• A total of 37 unattached rails; 
• A total of 620 unattached rail ties; 

• Approximately 150 pieces of contaminated equipment that will have no residual value at the end 

of the project; and 
• Approximately 420 intermodal containers that were used to convey residual radioactive material 

from Moab to Crescent Junction. 
 

According to DOE-EM, 

 

The NRC staff has completed its review of DOE-EM’s variance request. In its submittal, DOE- 

EM has identified and selected alternative approaches to the original specification that aim to 

minimize the potential for future settlement within the disposal cell. DOE-EM’s approaches 

include: maintaining consistent, parallel orientation of longer pieces of RRM, removal of fluids, 

dispersed placement to avoid overlapping with previously placed RRM, filling gaps or voids 

within RRM, size reduction to fit within a 2-ft thick lift, use of standard compaction equipment 

or hand compaction as necessary, and positioning of RRM to allow for soil placement around 

items. 
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Based on its review of the submittal, the NRC staff recognizes that DOE-EM has proposed 

several measures to place RRM and to maintain separation between the RRM. These measures 

facilitate placement of soils around the RRM. The continued use of standard compaction 

equipment, supplemented by hand compaction, when necessary, will allow for proper 

compaction of the RRM. Based on its review, the NRC staff concludes that DOE-EM’s 

proposed variance will minimize the potential for differential settlement. Therefore, DOE-

EM’s approach is acceptable to the NRC staff. 

A copy of this letter will be available electronically for public inspection in the NRC 

Public Document Room or from the Publicly Available Records System component of the 

NRC's ADAMS. ADAMS is accessible from the NRC Web site at 

http://www.nrc.gov/reading- rm/adams.html. 

If you have any questions regarding this letter, please contact me at (301) 415-0724, or by e- 

mail at douglas.mandeville@nrc.gov. 

Sincerely, 

 

 

 
Signed by Mandeville, Douglas 
on 05/19/25 

 

 

Douglas Mandeville, Project Manager 

Uranium Recovery and Materials 

Decommissioning Branch 

Division of Decommissioning, Uranium 

Recovery and Waste Programs 

Office of Nuclear Material Safety 

and Safeguards 
 

Docket No.: WM00110 

 

cc: C. Pulskamp (DOE) 

Moab Mill ListServ

http://www.nrc.gov/reading-rm/adams.html
http://www.nrc.gov/reading-rm/adams.html
mailto:douglas.mandeville@nrc.gov
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NOTE: Appendices A1 and A4 through A8 are not included as they are not relevant to the 

period covered in this Addendum. 
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Appendix A2. RRM Standard Proctor Test Results Summary 

 

Proctor ID # Date sampled Date Approved  
Maximum Dry 
Density (lb/ft3) 

Optimum 
Moisture 

Content % 
Proctor 

Description  

RRM # 521 
(Set # 172) 10/04/2017 10/16/2017 109.3 11.1 

Sand stockpile. Red 
and brown sand 
mixed w/sweet 
sugar sand. Approx. 
1% clay. 

DB4-20200422 7/7/2021 7/26/2021 108 17.5 

Sandy, lean clay 
(CL) 

DB5-20210408 4/8/2021 5/5/2021 108.5 16.8 

Sandy, lean clay 
(CL) 

DB6-20210707 7/7/2021 7/26/2021 105.7 18.6 

Sandy, lean clay 
(CL) 

NWL-20200422 4/22/2020 6/2/2020 103.9 15.8 Silty sand (SM) 

DB2-20200422 04/22/2020 06/08/2020 110.3 17.4 
Sandy, lean clay 
(CL) 
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Appendix A2. RRM Lift Approval Summaries 
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Appendix A2. RRM Lift Approval Summaries (continued) 
 

CBCS screen shot example from October 2024. There are compaction screen shots for each lift approved on 

record. The number of passing pixels reported refers to the percentage of the lift which has green pixels. A 

green pixel verifies that the minimum of six-wheel passes with the compactor has been recorded. 
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Appendix A2. RRM Lift Approval Summaries (continued) 
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Appendix A2. RRM Lift Approval Summaries (continued) 
 

CBCS screen shot example from November 2024. There are compaction screen shots for each lift approved on 

record. The number of passing pixels reported refers to the percentage of the lift which has green pixels. A 

green pixel verifies that the minimum of six-wheel passes with the compactor has been recorded. 
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Appendix A2. RRM Lift Approval Summaries (continued) 
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Appendix A2. RRM Lift Approval Summaries (continued) 

 
 

CBCS screen shot example from December 2024. There are compaction screen shots for each lift approved on 

record. The number of passing pixels reported refers to the percentage of the lift which has green pixels. A 

green pixel verifies that the minimum of six-wheel passes with the compactor has been recorded. 
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Appendix A2. RRM Lift Approval Summaries (continued) 
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Appendix A2. RRM Lift Approval Summaries (continued) 
 

 

CBCS screen shot example from January 2025. There are compaction screen shots for each lift approved on 

record. The number of passing pixels reported refers to the percentage of the lift which has green pixels. A 

green pixel verifies that the minimum of six-wheel passes with the compactor has been recorded. 
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Appendix A2. RRM Lift Approval Summaries (continued) 
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   Appendix A2. RRM Lift Approval Summaries (continued) 
 

CBCS screen shot example from February 2025. There are compaction screen shots for each lift approved 

on record. The number of passing pixels reported refers to the percentage of the lift which has green 

pixels. A green pixel verifies that the minimum of six-wheel passes with the compactor has been recorded. 
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Appendix A2. RRM Lift Approval Summaries (continued) 
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Appendix A2. RRM Lift Approval Summaries (continued) 
 

CBCS screen shot example from March 2025. There are compaction screen shots for each lift approved on 

record. The number of passing pixels reported refers to the percentage of the lift which has green pixels. A 

green pixel verifies that the minimum of six-wheel passes with the compactor has been recorded. 
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Appendix A2. RRM Lift Approval Summaries (continued) 
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Appendix A2. RRM Lift Approval Summaries (continued) 
 

CBCS screen shots example from April 2025. There are compaction screen shots for each lift approved on 

record. The number of passing pixels reported refers to the percentage of the lift which has green pixels. A 

green pixel verifies that the minimum of six-wheel passes with the compactor has been recorded. 
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Appendix A2. RRM Lift Approval Summaries (continued) 
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Appendix A2. RRM Lift Approval Summaries (continued) 
 

CBCS screen shot example from May 2025. There are compaction screen shots for each lift approved on 

record. The number of passing pixels reported refers to the percentage of the lift which has green pixels. A 

green pixel verifies that the minimum of six-wheel passes with the compactor has been recorded. 
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Appendix A2. RRM Lift Approval Summaries (continued) 
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 Appendix A2. RRM Lift Approval Summaries (continued) 
 

CBCS screen shot example from June 2025. There are compaction screen shots for each lift approved on record. 

The number of passing pixels reported refers to the percentage of the lift which has green pixels. A green pixel 

verifies that the minimum of six-wheel passes with the compactor has been recorded. 
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 Appendix A2. RRM Lift Approval Summaries (continued) 
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Appendix A2. RRM Lift Approval Summaries (continued) 
 

CBCS screen shot example from July 2025. There are compaction screen shots for each lift approved on 

record. The number of passing pixels reported refers to the percentage of the lift which has green pixels. A 

green pixel verifies that the minimum of six-wheel passes with the compactor has been recorded. 
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Appendix A2. RRM Lift Approval Summaries (continued) 
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Appendix A2. RRM Lift Approval Summaries (continued) 
 

CBCS screens shot example from August 2025. There are compaction screen shots for each lift approved on 

record. The number of passing pixels reported refers to the percentage of the lift which has green pixels. A 

green pixel verifies that the minimum of six-wheel passes with the compactor has been recorded. 
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Appendix A2. RRM Lift Approval Summaries (continued) 
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Appendix A2. RRM Lift Approval Summaries (continued) 
 

CBCS screen shot example from September 2025. There are compaction screen shots for each lift approved on 

record. The number of passing pixels reported refers to the percentage of the lift which has green pixels. A 

green pixel verifies that the minimum of six-wheel passes with the compactor has been recorded. 
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Appendix A2. RRM Lift Approval Package 
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Appendix A2. RRM Lift Approval Package (continued) 
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Appendix A2. RRM Lift Approval Package (continued) 
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Appendix A2. RRM Lift Approval Package (continued) 
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Appendix A2. RRM Lift Approval Package (continued) 
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U.S. Department of Energy Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion Report Addendum O  

Revision 0 December 2025 DOE-EM/GJRAC2040-O 
Page A2-32 

 

 

 

 
Appendix A2. Top of Waste Buyoff Survey 
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Appendix A2. Top of Waste Buyoff Survey (continued) 
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Appendix A2. Top of Waste Buyoff Survey (continued) 
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Appendix A2. Top of Waste Buyoff Survey (continued) 
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Appendix A2. Top of Waste Buyoff Survey (continued) 
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Appendix A2. Top of Waste Buyoff Survey (continued) 
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Appendix A2. Top of Waste Buyoff Survey (continued) 
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Appendix A2. Top of Waste Buyoff Survey (continued) 
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Appendix A2. Top of Waste Buyoff Survey (continued) 
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Appendix A2. Top of Waste Buyoff Survey (continued) 
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Appendix A2. Top of Waste Buyoff Survey (continued) 
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Appendix A2. Top of Waste Buyoff Survey (continued) 

 

 



 

 

 

 

 

 

 

 

 

 

 
Appendix A3.  

Interim Cover 
 

Standard Proctor Test Results Summary 

Lift Approval Summaries 
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Appendix A3. Interim Cover Standard Proctor Test Results Summary 

 

2025 

Proctor ID  
Date 

sampled 
Date 

Approved  Max Dry Density  
Optimum 
Moisture 

Proctor 
Description  

RB/Interim Cover 
#6 2023 1/26/2023 2/1/2023 116.8 & 119.5 13.0 & 12.1 Weathered Shale 

RB/Interim Cover 
#10 2023 2/8/2023 2/13/2023 121.8 & 130.0 11.8 & 9.0 Weathered Shale 

      

      

      

      
*Oversized (Rock) Correction 
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Appendix A3. Interim Cover Lift Approval Summaries 
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UI2Y7N250915‐00 

 
28 

 
21703 

 
21,703 

 
N/A 

 
1.0 

RB/INC 

6,10 
 

18 
 

1 
 

96.4 
           

           

Average CBCS Screen Passing Pixels (%) = 0.0 

Total Quantity Approved (yd³) = 21,703 

Total Nuclear Density Gauge Tests = 18 

Total # of Moisture Tests = 28 

Quantity per Moisture Test (yd³) = 775 

Total Average Thickness (ft) = 1.0 
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Appendix A3. Interim Cover Lift Approval Package 

 

 
 

Appendix A3. Interim Cover Lift Approval Package (continued) 
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Appendix A3. Interim Cover Lift Approval Package (continued) 
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Appendix A3. Interim Cover Lift Approval Package (continued) 
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Appendix A3. Interim Cover Lift Approval Package (continued)
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Appendix A3. Interim Cover Lift Approval Package (continued)
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Appendix A3. Interim Cover Lift Approval Package (continued)



 

U.S. Department of Energy Moab UMTRA Project Crescent Junction Disposal Cell Interim Completion Report Addendum O 

Revision 0 December 2025 DOE-EM/GJRAC2040-O 

Page A3-10  

 Appendix A3. Interim Cover Buyoff Surveys 
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Appendix A3. Interim Cover Buyoff Surveys (continued) 
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Appendix A3. Interim Cover Buyoff Surveys (continued) 
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Appendix A3. Interim Cover Buyoff Surveys (continued) 
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Appendix A3. Interim Cover Buyoff Surveys (continued) 
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Appendix A3. Interim Cover Buyoff Surveys (continued) 
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Appendix A3. Interim Cover Buyoff Surveys (continued) 
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Appendix A3. Interim Cover Buyoff Surveys (continued) 
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Photo 1. Dump Ramp Operations. October 2024 
 
 

 

 
Photo 2. RRM Placement. October 2024 

 



Appendix B. Photographs – RRM (continued) 
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Photo 3. Winter Day in Disposal Cell November 2024 
 

 

 

 

Photo 4. Size Reduction of Material Inside Disposal Cell. November 2024 

  



Appendix B. Photographs – RRM (continued) 
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Photo 5. Operations in Disposal Cell Working on a Lift. December 2024 
 
 

 
 

Photo 6. Dozer Placing Material on a Lift. December 2024  
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Photo 7. Loader Loading RRM into Haul Trucks. January 2025 

 
               

    
Photo 8. Dust Control on Haul Route. January 2025 
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Photo 9. QC Vehicle near Moisture Sample Location. February 2025  
 
 
 

 

Photo 10. Operations Working on a Lift. February 2025  
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Photo 11. Dozer Placing RRM in proximity of One Trip Cans. March 2025  

 
 

 

Photo 12. RRM Material Placement on Upper Lift. March 2025  
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Photo 13. Traffic Control in Cells, Trucks traveling to and from Placement Area. April 2025 

 

 

 
Photo 14. RRM Placement and Dust Control. April 2025 
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Photo 15. Water Wagon performing Dust Control.   May 2025 
 
 
 

 

Photo 16. Lid Removal from One Trip Container. May 2025 
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Photo 17. One Trip Containers Receiving Flowable Fill to Minimize Voids.  June 2025 
 
 

 

Photo 18. Filling One Trip Containers   June 2025 
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Photo 19. One Trip Containers Buried Prior to Lift Compaction. July 2025 

 
 

 

Photo 20. RRM Placement Around One Trip Containers July 2025 
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Photo 21. QC Weighing an RRM Moisture Sample in the Lab. August 2025 
 

 

Photo 22. QC Drying an RRM Moisture Sample in the Lab. August 2025
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Photo 23 . Moving Fernald Rail to the Cell  August 2025 

 

 

 

Photo 24. Loader Removing Top 6” - 8” of material from Fernald Rail Area. August 2025 
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Photo 25. Dozer Placing Material on a Lift in the Cell. September 2025 
 

              

 

Photo 26. Compactor and Dozer Placing Material. September 2025 
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Photo 27. Loading Side Dump with Manco Shale for Interim Cover.  August 2025 

 
 

  

Photo 28. Equipment Inspections prior to Interim Cover Placement. August 2025 
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Photo 29. Side Dump and Pup Placing Manco Shale on Interim Cover.  August 2025 

 
 

 

Photo 30. QC Finished a Sand Cone. September 2025 
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Photo 31. Motor Grader Placing Material on Interim Cover. September 2025 

 
 

 

Photo 32. Finished Interim Cover. September 2025 
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Photo 33. Interim Cover Completed. September 2025 

 
 

 

Photo 34. Side Dump for Protective Cover Placement. September 2025  
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