
 
 

 

 
 
 
 

URANIUM ONE USA, INC 
 
 
 
 
 

 
SHOOTARING CANYON URANIUM MILL  

TAILINGS STORAGE FACILITY  
DESIGN REPORT 

 
MAY 27, 2008 

 
 
 
 
 
 

Submitted to 
 

Utah Department of Environmental Quality 
Division of Radiation Control 

P.O. Box 144810 
Salt Lake City, Utah 84114-4810 

 
 
 
 
 

Submitted by 
 

Uranium One Utah, Inc. 
3801 Automation Way, Suite 100 

Fort Collins, Colorado 80525 
 
 

Prepared by 
 

Tetra Tech 
3801 Automation Way, Suite 100 

Fort Collins, Colorado 80525 
 
 
 
 



 
 

Shootaring Canyon Design Report  i 

TABLE OF CONTENTS 
 
1.0 INTRODUCTION ........................................................................................................................... 1 

1.1 Terms of Reference............................................................................................................. 1 
1.2 Document Organization ...................................................................................................... 1 
1.3 Project Summary................................................................................................................. 1 

2.0 EXISTING SITE CONDITIONS AND SITE GEOLOGY............................................................. 3 
2.1 Previous Activities .............................................................................................................. 3 
2.2 Existing Structures.............................................................................................................. 3 
2.3 Climate and Vegetation ...................................................................................................... 3 
2.4 Topography......................................................................................................................... 4 
2.5 Geology............................................................................................................................... 4 

2.5.1 Regional Geology .................................................................................................. 4 
2.5.2 Site Specific Geology ............................................................................................ 4 
2.5.3 Subsurface Conditions ........................................................................................... 5 
2.5.4 Geohydrology ........................................................................................................ 6 
2.5.5 Seismology ............................................................................................................ 6 
2.5.6 Potential Geologic Hazards ................................................................................... 7 
2.5.7 Seismicity .............................................................................................................. 8 

2.6 Field Investigations............................................................................................................. 8 
2.6.1 Woodward-Clyde Consultants Geotechnical Investigations.................................. 8 
2.6.2 Hydro-Engineering LLC Geotechnical Investigations ........................................ 10 
2.6.3 Tetra Tech and Uranium One Field Investigations and Borrow Source 

Evaluation ............................................................................................................ 11 
3.0 REGULATORY CRITERIA......................................................................................................... 19 

3.1 State and Federal Regulations........................................................................................... 19 
3.1.1 Utah DRC and NRC Regulations - Guiding Principles ....................................... 19 
3.1.2 Design Requirements ........................................................................................... 21 
3.1.3 EPA Regulations (40 CFR 61, National Emission Standards for 

Hazardous Air Pollutants [NESHAPs]) ............................................................... 24 
3.1.4 10 CFR 40 Appendix A Criterion 6 through Criterion 10 ................................... 24 

3.2 State of Utah Regulations ................................................................................................. 25 
3.2.1 Ground Water Protection (UAC Rule R317-6) ................................................... 25 
3.2.2 Design Basis ........................................................................................................ 26 

4.0 TAILINGS DISPOSAL CONCEPT.............................................................................................. 29 
4.1 General Site Layout .......................................................................................................... 29 
4.2 Cell Configuration ............................................................................................................ 29 
4.3 Construction and Operation Sequencing .......................................................................... 29 
4.4 Existing Tailings and Contaminated Soils ........................................................................ 30 
4.5 Radionuclide Control ........................................................................................................ 31 

5.0 CELL DESIGN.............................................................................................................................. 32 
5.1 Floor Grading.................................................................................................................... 32 
5.2 Side Slopes........................................................................................................................ 32 
5.3 South Dam ........................................................................................................................ 32 
5.4 Divider Berm .................................................................................................................... 33 
5.5 Access Roads .................................................................................................................... 33 
5.6 Composite Liner System................................................................................................... 34 
5.7 Mill Process Pond(s) ......................................................................................................... 34 
5.8 Slope Stability................................................................................................................... 34 
5.9 Earthwork.......................................................................................................................... 36 

6.0 TAILINGS AND WATER MANAGEMENT .............................................................................. 38 



 
 

Shootaring Canyon Design Report  ii 

6.1 Tailings Deposition........................................................................................................... 38 
6.2 Tailings Production from Mill .......................................................................................... 38 
6.3 Water Balance................................................................................................................... 38 

6.3.1 Model Inflows...................................................................................................... 39 
6.3.2 Model Outflows ................................................................................................... 40 
6.3.3 Results.................................................................................................................. 41 

7.0 LINER SYSTEM DESIGN ........................................................................................................... 43 
7.1 Liner System Description ................................................................................................. 43 
7.2 Clay Liner ......................................................................................................................... 43 
7.3 Secondary HDPE Liner .................................................................................................... 44 
7.4 Leak Detection System (LDS) .......................................................................................... 44 

7.4.1 Action Leakage Rates .......................................................................................... 44 
7.4.2 Capacity of LDS .................................................................................................. 46 

7.5 Primary HDPE Geomembrane Liner ................................................................................ 47 
7.6 Leachate Collection System (LCS)................................................................................... 47 

7.6.1 Drainage Aggregate ............................................................................................. 47 
7.6.2 Sand Filter............................................................................................................ 47 
7.6.3 Collection Piping Fluid Capacity......................................................................... 48 
7.6.4 Limiting Head on Primary Liner ......................................................................... 49 
7.6.5 Piping Structural Design...................................................................................... 50 

7.7 Liner Anchorage ............................................................................................................... 50 
7.8 Integration of Phase I/Phase II Liner Systems .................................................................. 51 
7.9 Compatibility of HDPE Materials to Leachate ................................................................. 52 

8.0 SURFACE WATER DRAINAGE AND EROSION PROTECTION........................................... 54 
8.1 Design Basis ..................................................................................................................... 54 
8.2 Drainage System Features and Layout ............................................................................. 54 
8.3 Phasing of Surface Water Controls................................................................................... 55 
8.4 Maintenance Requirements............................................................................................... 56 
8.5 TSF Freeboard .................................................................................................................. 56 
8.6 Surface Water Yield.......................................................................................................... 56 

9.0 REFERENCES .............................................................................................................................. 58 
 
 
 



 
 

Shootaring Canyon Design Report  iii 

LIST OF TABLES 
 

Table 2-1. Summary of Laboratory Tests, Woodward-Clyde Consultants 1977 Field Investigation 
Table 2-2. Summary of Tetra Tech and Uranium One Field Investigations 
Table 2-3. Laboratory Testing Results for January 21, 2008 Field Investigation 
Table 2-4. Laboratory Testing Result for March 5, 2008 Field Investigation 
Table 2-5. Nuclear Density Measurements 
Table 2-6. Laboratory Testing Result for October 9, 2007 Field Investigation 
Table 2-7. Laboratory Testing Result for March 17-19, 2008 Field Investigation 
Table 2-8. Laboratory Testing Result for April 8, 2008 Field Investigation 
Table 2-9. Moisture Density Relationships and Saturated Hydraulic Conductivity (ASTM D5084, method 

C) 
Table 4-1. Summary of TSF Depositional Staging 
Table 4-2. Summary of Materials to be Moved to South Cell 
Table 5-1. Design Soil Strength Parameters for Slope Stability Analyses 
Table 5-2. Results of Slope Stability Analyses 
Table 5.3. Earthwork Volumes and Tailings Storage Quantities 
Table 6-1. Monthly Average Precipitation 
Table 6-2.  Net Evaporation Rates 
Table 6-4  Volume/Area/Elevation Relationship for the North and South Cells 
Table 6-5.  Summary of Tailings Staging 
Table 6-6.  Make-up water flows to North and South Cells 
Table 7-1. Sump Action Leakage Rate for All Cells 
Table 7-2. Leachate Collection Pipe Sizes 
Table 8-1. Drainage Channel Design Summary 
Table 8-2. Freeboard Summary 

 
 



 
 

Shootaring Canyon Design Report  iv 

LIST OF FIGURES 
 

Figure 1-1 Location of the Shootaring Canyon Uranium Mill Site 
Figure 1-2 Shootaring Canyon Uranium Mill Site Location and Features 
Figure 2-1 Existing Conditions, Shootaring Canyon Uranium Mill Site 
Figure 2-2 Shootaring Canyon Uranium Mill, Plant and Related Facilities 
Figure 2-3 Shootaring Canyon Uranium Mill Site Regional Geologic Map 
Figure 2-4  Generalized Geologic Cross Section Across the Henry Mountain Basin 
Figure 2-5 Generalized Shootaring Stratigraphic Section 
Figure 2-6 Shootaring Canyon Uranium Mill Site Geologic Map 
Figure 2-7  Water-Level Elevation in the Perched Water Zone and Entrada Aquifer  
Figure 2-8 Location of Wells and Geologic Cross Sections 
Figure 2-9 Geologic Cross Section 1-1’ 
Figure 2-10 Geologic Cross Section 2-2’ 
Figure 2-11 Geologic Cross Section 3-3’ 
Figure 2-12 May 4, 2008 Geophysical Survey Location of Seismic Lines 
Figure 2-13 Rock Rippability as Related to Seismic Velocities (Caterpillar) 
Figure 2-14 Historic Boring, Test Pit, and Sample Locations 
Figure 2-15 Tetra Tech 2008 Field Investigations Borehole and Test Pit Locations 
Figure 2-16 Location of Clay Lease Area 
Figure 2-17 Clay Lease Area Sample Locations 
Figure 2-18 Section 2 Clay Borrow Area 
Figure 2-19 “Popcorn” Texture of Brushy Basin Soils 
Figure 2-20 Sand in Brushy Basin Member 
Figure 2-21 Particle Size Distribution Curves for Sand Samples 
Figure 2-22 Particle Size Distribution Curves for Clay Samples 
Figure 7-1 Tailings Storage Facility Liner System 
Figure 7-2 Shootaring Tailings, Sand Filter, and Drainage Gravel 
Figure 7-3 Liner Anchor Trench Typical Detail 
 

 



 
 

Shootaring Canyon Design Report  v 

LIST OF DRAWINGS 
 

Drawing T1 Title Sheet 
Drawing P1.1 Existing Site Conditions 
Drawing P1.2 Contaminated Soils Reclamation Plan 
Drawing P1.3 Proposed Cell Grading – Phase I 
Drawing P1.4 South Cell Sections- Phase I 
Drawing P1.5 West Side Slope Plan and Sections- Phase I 
Drawing P1.6 East Side Slope Plan and Sections- Phase I 
Drawing P1.7 South Dam Plan and Sections- Phase I 
Drawing P1.8 Divider Berm Plan and Sections- Phase I 
Drawing P1.9 Drainage Area Map- Phase I 
Drawing P1.10 Liner and Surface Drainage Details – Phase I 
Drawing P1.11 Liner and Surface Drainage Details – Phase I 
Drawing P2.1 Proposed Cell Grading- Phase II 
Drawing P2.2 Cell Sections- Phase II 
Drawing P2.3 West Side Slope South Cell Plan and Sections- Phase II 
Drawing P2.4 West Side Slope North Cell Plan and Sections- Phase II 
Drawing P2.5 North Side Slope North Cell Plan and Sections- Phase II 
Drawing P2.6 East Side Slope South Cell Plan and Sections- Phase II 
Drawing P2.7 South Dam Raise Plan and Section- Phase II 
Drawing P2.8 Drainage Area Map- Phase II 
Drawing D1 Deposition Staging Plan View 
Drawing D2 Deposition Staging Sections 
Drawing L1 Leak Detection System Plan View 
Drawing L2 Leachate Collection System Plan View 
Drawing L3 Leachate Collection and Leak Detection System Sections and Details (1/3) 
Drawing L4 Leachate Collection and Leak Detection System Sections and Details (2/3) 
Drawing L5 Leachate Collection and Leak Detection System Sections and Details (3/3) 
 

 
 



 
 

Shootaring Canyon Design Report  vi 

LIST OF APPENDICES 
 
Appendix A  Geophysical Investigation 
Appendix B Seismic Hazard Analysis for Shootaring Canyon Uranium Processing Facility 
Appendix C Field Investigations 
  Appendix C.1 Woodward-Clyde Geotechnical Investigations 

Appendix C.1.1 Logs of Borings and Test Pits, Woodward-Clyde Consultants 1977 Field 
Investigation (Woodward-Clyde, 1978d) 

Appendix C.1.2 Laboratory Test Results, Woodward-Clyde Consultants 1977 Field Investigation 
(Woodward-Clyde, 1978d) 

Appendix C.1.3 Logs at Borings and Test Pits, Woodward-Clyde Consultants 1979 Field 
Investigation (Woodward-Clyde, 1979) 

Appendix C.14 Laboratory Test Results, Woodward-Clyde Consultants 1979 Field Investigation 
(Woodward-Clyde, 1979) 

 Appendix C.2  Hydro-Engineering Field Geotechnical Investigations 
Appendix C.2.1 Logs of Borings and Test Pits, Hydro-Engineering 2002 Field Investigation 

(Hydro-Engineering, 2005b) 
Appendix C.2.2 Laboratory Test Results, Hydro-Engineering 2002 Field Investigation (Hydro-

Engineering, 2005b) 
Appendix C.2.3 Laboratory Test Results, Hydro-Engineering 2005 Analyses (Hydro-Engineering, 

2005a) 
  Appendix C.3 Tetra Tech Field Investigation (2008) 

Appendix C.3.1 Tetra Tech Field Investigation, March 10-11, 2008, Borehole Logs 
Appendix C.3.2 Tetra Tech Field Investigation, March 17-19, 2008, Test Pit Logs 
Appendix C.3.3 Tetra Tech Field Investigation Laboratory Testing Results 

Appendix C.3.3.1 Capstone Enterprises West, LLC Laboratory Testing Results 
Appendix C.3.3.2 Tetra Tech Laboratory Testing Results 

Appendix D Results of Seepage and Slope Stability Analyses 
Appendix E   Tailings Storage Facility Water Balance 
  Appendix E.1 GoldSim Model 
  Appendix E.2 Water Balance Capacity Tables 
 Appendix E.3 Tony M Mine Water Balance (Appendix 2 of Report, Tetra Tech, 2006) 
Appendix F  Liner System Design 
  Appendix F.1 Pipe Spacing and Fluid Capacity 
  Appendix F.2 Buried Pipe Loading 
  Appendix F.3 Liner System Anchorage 
  Appendix F.4 Liner Uplift 
Appendix G   Surface Water Hydrology and Erosion Protection Calculations 
  Appendix G.1 Drainage Channel Design Calculations 
  Appendix G.2 Tailings Cell Freeboard Calculations 
  Appendix G.3 Surface Water Yield Calculations 



 
 

Shootaring Canyon Design Report  1 

1.0 INTRODUCTION 

1.1 Terms of Reference 

This design report presents the updated design of the Tailings Storage Facility (TSF) to manage tailings 
discharged from the Shootaring Canyon Uranium Mill.   
 
Uranium One Utah, Inc. (Uranium One) is submitting this design report to the State of Utah Department 
of Environmental Quality, Division of Radiation Control (DRC) to support the amendment of the present 
license UT-0900480 from Standby to Operational status.  This report has been prepared for Uranium One 
by Tetra Tech, Inc. (Tetra Tech).   
 
The previous design report was submitted to DRC by Plateau Resources, Ltd and Hydro-Engineering, 
LLC as part of a Tailings Management Plan (TMP) in 2007 (Hydro-Engineering, LLC, 2005a).  This 
submittal amends the plans previously submitted to the DRC and U. S. Nuclear Regulatory Commission 
(NRC) for the Shootaring Canyon Uranium Mill site.  This Design Report incorporates changes to the 
original Tailings Management Plan due to design optimization, as well as addresses comments from DRC 
provided in Interrogatories Round 2 and 3 (URS, 2007, 2008). 
 
1.2 Document Organization 

It is our understanding that the required documents for submittal to DRC for license UT-0900480 for the 
Shootaring Canyon TSF are as listed below: 
 

• RESPONSES TO INTERROGATORIES 
• REVISED TAILINGS MANAGEMENT PLAN 

  Vol. 1  Tailings Storage Facility Design Report (this submittal)   
  Vol. 2  Tailings Storage Facility Operations Plan   
  Vol. 3  Tailings Storage Facility Environmental Compliance Monitoring Plan  
 

• CONSTRUCTION DOCUMENTS 
Vol. 1  Tailings Storage Facility Design Drawings 
Vol. 2  Tailings Storage Facility Technical Specifications (includes Quality 

Assurance/Quality Control Plan) 
Vol. 3  Tailings Storage Facility Health and Safety Plan for Construction 
 

• REVISED ENVIRONMENTAL REPORT 
• STANDARD OPERATING PROCEDURES (previously submitted) 
• REVISED TAILINGS RECLAMATION PLAN 

  Vol. 1  Tailings Storage Facility Reclamation Plan   
  Vol. 2  Tailings Storage Facility Reclamation Cost Estimate 
 
The revised Tailings Management Plan will be comprised of three report volumes which will include this 
Design Report, an Operations Plan, and a Compliance Monitoring Plan.  The Operations Plan and 
Compliance Monitoring Plan will be submitted at a later date.   
    
1.3 Project Summary 

The site is located in a sparsely populated area of Garfield County, southeastern Utah, approximately 50 
miles south of Hanksville, Utah, 14 miles north of Bullfrog Basin Marina, and 2 miles west of Utah State 
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Highway 276 (see Figure 1-1). A small town, Ticaboo, is located 2.6 miles south of the site.  A map of 
the site and surrounding area with some of the site features is presented in Figure 1-2. 
 
In general, the revised design consists of construction of a two 40-acre cell system, which includes a 
South Cell (39.9 acres) and a North Cell (39.3 acres).  The tailings will be deposited as a slurry into the 
cells using conventional slurry discharge methods.  The facility will be constructed, operated, and 
reclaimed in phases as outlined below: 
 

Phase I Construction of South Cell to Elevation 4430 ft for Initial Storage for Mill Startup 
(Year 0) 

Phase II Deposit Tailings in South Cell while Completing Construction of North and South 
Cells to Elevation 4466 ft for Ultimate TSF (Years 1-5) 

Phase III Tailings Deposition in North and South Cells (Years 6-18) 
Phase IV Reclamation and Closure (Years 19-20) 

 
In Phase I, the South Cell will incorporate the existing earthfill South Dam and will be constructed first to 
accommodate mill tailings discharge as soon as possible.  With milling operations and discharge into the 
South Cell, work will continue in Phase II to construct the remaining portions of the TSF and raise the 
South Dam.  During the operational deposition in Phase III, the North and South Cells will be separated 
by a progressively raised divider berm.  Tailings will be deposited by alternating between the cells during 
the operational lifetime of the facility, ensuring that no more than two cells, each less than 40 acres, are in 
operation at any one time.  The surface of the cell that is not in active deposition will remain wet or 
flooded to serve the dual role of radon emanation barrier and evaporative surface.  When the storage 
capacity of both cells has been reached, the TSF will be reclaimed for closure of the facility.   
  
A multilayered liner system with a leachate collection system and leak detection system with a compacted 
clay basal liner will be used for containment and collection of the mill tailings solution in the tailings 
cells.  The proposed liner system is discussed in more detail in Section 7.0 of this report. 
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2.0 EXISTING SITE CONDITIONS AND SITE GEOLOGY  

2.1 Previous Activities  

Previous activities at the site were outlined in Hydro-Engineering (2005b) and are summarized here for 
reference.  The Shootaring Canyon mill was designed and constructed between 1978 and 1981.  The mill 
was originally designed and licensed process 750 to 1,000 tons/day of ore.  The mill operated for 76 days 
in the spring and summer of 1982, processing approximately 25,000 cubic yards of ore.  The ore was 
processed in an acid leach circuit at an average daily rate of 500 tons per day at average ore grade of 0.15 
percent U3O8.  Tailings were discharged into the engineered tailings storage facility, consisting of an 
earthen and clay dam constructed across a natural topographic depression.  The existing tailings are 
located above an existing cross valley berm on a clay liner system above the natural sandstone in the 
tailings area. These tailings were discharged into the facility during April through August of 1982 (during 
the 76 days of operation). 
 
Approximately 18 acres of the site were leveled for construction of the plant, office, ore stockpile pads, 
plant buildings, and auxiliary structures. The surface gradient for runoff is sloped toward the TSF area. 
Filling was required over the balance of the graded area.  Typically, depths of cut ranged up to about 15 
feet in depth except in localized areas (such as the ore dump pocket and connection conveyor tunnel) 
where excavation was as deep as 45 feet. The maximum fill depth was approximately 40 feet at the 
southwest corner of the ore storage pad. 
 
Historically, the project area has been used for seasonal livestock grazing and as wildlife habitat.  Human 
use of the project area for other recreational activities has been minimal, due to its isolated location and 
the availability of other more pristine areas in southeastern Utah for human recreational activities. 
 
2.2 Existing Structures 

The facilities that exist at the mill site and TSF are illustrated on Figure 2-1. Major site features include 
the mill and associated support buildings.  Several existing ore stockpiles are adjacent to the mill and the 
TSF.   
 
Figure 2-1 shows the TSF, and includes the location of tailings from the 1982 operations, which were 
only discharged upstream of the cross-valley berm.  This figure also shows the east dike and north dike 
which bound the 11e.(2) byproduct material.  
 
The mill building contains the ore grinding and extraction circuits and the yellowcake drying and 
packaging area.  The plant facilities include the laboratory and shop buildings, generator building, 
exterior reagent storage tanks, fuel storage tanks, ore stockpiles, and outside materials storage areas as 
shown in Figure 2-2.  Counter-current decantation (CCD) tanks and reagent tanks are on an exterior 
concrete pad.  During mill operations, ore was stockpiled at the prepared ore pad just north of the mill 
after being weighed on the receiving scale. Ore was sampled prior to entering the mill building. As 
mentioned above, the mill tailings were discharged as a slurry to the TSF west of the mill. 
 
2.3 Climate and Vegetation 

The climate in the area is classified as arid with an average annual precipitation of approximately 7 
inches.  The majority of the precipitation is in the form of rain.  Average annual snowfall depth is 
approximately 12 inches.  Average annual evaporation for the area is approximately 66 inches.  
Temperatures in the area range from -33 degrees F to 97 degrees F (Lyntek, 2008).  Vegetation consists of 
sagebrush, blackbrush, rabbit brush and small junipers (Pool, 2006).   
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2.4 Topography 

The TSF is located within a valley that narrows to the south of the existing South Dam.  There is a steep 
butte that runs along the west side of the proposed TSF with elevations over 4,700 feet.  A number of 
low-lying sandstone mesas are located across the site.  The elevations in the TSF area range from 
approximately 4,360 to 4,470 feet.  The existing South Dam crest elevation is 4,430 feet.     
     
2.5 Geology  

The geology, hydrogeology, and seismic conditions for the Shootaring Canyon millsite are summarized 
below from previous reports (Woodward Clyde Consultants, 1978a and Hydro-Engineering, 2005b). 
 
2.5.1 Regional Geology 

The Shootaring Canyon Uranium Mill site is located in the physiographic province of the Colorado 
Plateau.  This region typically consists of broad uplifts and intervening basins which are formed by wide 
areas of flat lying rocks that are separated by abrupt monoclinal structures.  The Henry Mountains, 
located immediately north-northeast of the site, consist of intrusive dioritic laccoliths.  
 
The site is located near the southern end of the Henry Mountains structural basin.  The basin consists of 
Mesozoic to Cenozoic age sedimentary rocks, and are cut by the Tertiary intrusive forming the Henry 
Mountains.  A regional geology map for the area is presented in Figure 2-3.  The site is located in an area 
characterized by buttes, mesas and canyons approximately five miles southwest of Mt. Ellsworth of the 
Henry Mountains.  A generalized geologic cross-section across the Henry Mountain Basin is presented in 
Figure 2-4.  A stratigraphic section of the area surrounding the site is presented in Figure 2-5.  
 
The basin is elliptical, with its longer axis 100 miles in length trending northerly and its shorter axis 50 
miles in length trending easterly.  The basin is bounded on the west by the Waterpocket Fold (monocline) 
and on the east by the Monument Upwarp.  Elevations within the basin range from 4,000 to 7,000 feet. 
Major peaks rise 4,000 to 5,000 feet above the surrounding basin.  Fault development in the area is 
associated with the intrusive igneous centers of the Henry Mountains.  These faults commonly have a 
northeasterly or northwesterly strike and do not generally extend far from the intrusive bodies.  Faults are 
not known to exist within the project area. 
 
2.5.2 Site Specific Geology 

The mill is situated on a low mesa and a small, isolated catchment to the west contains the TSF.  A tall 
butte separates the site from Shitamaring Canyon.  Drainage from the site is to the southwest into 
Shitamaring Creek.  The tributary in which the TSF is located has been called Shootaring Canyon.  Local 
relief ranges from 200 to 500 feet.  Geologic structure is relatively simple in the immediate area, with the 
various sedimentary formations dipping gently (2 to 3 degrees) to the west, as shown in the uranium mill 
site geologic map presented in Figure 2-6. 
 
Sedimentary rocks exposed at the surface are predominantly sandstones of Upper Jurassic age.  The high 
buttes and mesas west and north of the site are capped by the Salt Wash Member of the Morrison 
Formation.  This fluvial sandstone unit contains the uranium deposits that are mined in the area.  Exposed 
cliffs surrounding the buttes and mesas are comprised primarily of the thinly bedded reddish-brown 
siltstones and mudstones of the Summerville Formation, underlain by the generally massive fine grained 
reddish-brown Entrada Sandstone.  The Entrada Sandstone is the bedrock underlying the mill and the 
TSF.  
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In the vicinity of the site the Entrada Sandstone is approximately 420 feet thick.  Cementing agents are 
commonly calcite and ferric iron.  The depositional environment is believed to be primarily eolian.  Shale 
is also present locally and is evidence of episodes of marginal marine conditions. 
 
No major faulting has been observed in the Entrada Sandstone at the site.  Limited sets of joints are 
widely spaced, steeply dipping and sealed with calcite and gypsum.  Joint trends are northwesterly and 
northeasterly, coinciding with the regional structural pattern. 
 
Beneath the Entrada lies the Carmel Formation, which is a heterogeneous unit approximately 160 feet 
thick composed of sandstone, siltstone, mudstone, limestone and gypsum.  In the Shootaring Canyon area, 
the Carmel Formation appears to include substantial layers of shale or mudstone.  The Carmel is 
underlain by the Navajo Formation which is approximately 800 feet thick in the vicinity of the site.  The 
base of the Navajo is approximately 1,400 feet beneath the surface of the site.  
 
2.5.3 Subsurface Conditions 

The subsurface conditions are controlled by the soil and bedrock deposits at the site as presented in Figure 
2-6.  The surface soils consist of Quaternary alluvial deposits, talus deposits, eolian sands, and pediment 
gravels.  The Quaternary soils are underlain by Jurassic Entrada Sandstone.  The Entrada Sandstone is 
underlain by the Carmel and Navajo formations as presented in the Generalized Geologic Cross-Section 
(Figure 2-4) and Generalized Stratigraphic Section (Figure 2-5).  The following is a general summary of 
the various soil and geologic units.   
 
2.5.3.1 Alluvial Deposits 

The alluvium exists in the bottom of the drainages and consists of loose, subangular to angular fine sand 
with varying amounts of mudstone and gravel to cobble-sized clasts of sandstone.  The alluvial deposits 
have a thickness of less than two feet.         
 
2.5.3.2 Talus Deposits 

Talus deposits exist on the western side of the property.  The talus deposits are the result of weathering of 
the east facing slope of the mesa that exists on the western edge of the property.  The source of the talus 
deposits are the Entrada Sandstone which make up the mesa.  The talus consists of sandstone which falls 
from the ledge of the mesa and litters the steep-sided mesa slopes.  The talus consists of loose, fine sand 
with abundant gravel to boulder-sized clasts of sandstone.  The talus deposits cover the east face of the 
mesa and the thickness varies from a few inches on the steep mesa slopes to as great as 20 feet along the 
drainages that flow off the mesa. 
 
2.5.3.3 Eolian Sands 

Eolian sands exist in the bottom of Shootaring Canyon in isolated pockets and in a more significant 
deposit in the north-east portion of the site, as shown in Figure 2-6.  These windblown sands consist of 
fine to very fine, poorly graded sand.  These sands are reddish in color, are non-plastic, and contain some 
calcium carbonate lenses in the upper portion of the deposit.  The thickness of these eolian sands is 
limited to a few feet in the southern portion of the site, however, the depth increases in the northern 
portion of the site to be in excess of seventeen feet.   
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2.5.3.4 Pediment Gravels 

Pediment gravels are located along the ridge-line where the mill is constructed, and along the adjacent 
ridge-line east of the mill.  The pediment gravels typically consist of gravel and cobble-sized clasts in a 
matrix of sand and silt with some occasional clay.  The thickness of the gravel can be as great as 30 feet. 
 
Entrada Sandstone       

The Entrada Sandstone consists of an interbedded reddish brown to orange fine grained sandstone, white 
fine sandstone, and dark red sandy siltstone, with calcite and ferric iron cementation.  The sand grains are 
subrounded to subangular and uniform in size.  The sandstone is massive and generally unjointed with 
occasional calcite filled fractures and joints.  The bedding planes are widely spaced.  The sandstone is 
occasionally interbedded with shale beds up to 3 feet thick.   
 
2.5.4 Geohydrology 

The groundwater conditions at this site have been defined in the initial Woodward-Clyde investigations 
and updated by Hydro-Engineering, LLC (1998, 1999, 2000 and 2005c).  Additional groundwater 
monitoring data are presented by Hydro-Engineering, LLC (2001, 2002, and 2005c) and Tetra Tech 
(2008).  The uppermost groundwater in the area of the TSF is in the Entrada Sandstone aquifer with water 
levels approximately 140 feet below ground surface (bgs) below the tailings cell area.  An additional 
saturated zone appears to be present in the Upper Entrada in limited portions beneath the site and at 
approximately 50 to 140 feet bgs.   
 
Figure 2-7 shows the water level elevations in the Upper Entrada and the Entrada Aquifer based on 2003 
and 2007 monitoring data.  The groundwater flow direction in the Entrada Aquifer is generally towards 
the south with a gradient of 0.01 ft/ft.  The saturated zone of the Upper Entrada is not continuous across 
the site and appears to be present underneath the south central portion of the site with a general flow 
direction to the south. 
 
Figure 2-8 shows the location of site monitoring wells and the location of three cross-sections previously 
prepared by Hydro-Engineering, LLC (2005c).  The cross-sections are presented in this report as Figures 
2-9, 2-10, and 2-11.  These cross-sections are based on interpretations of monitoring well data and 
geologic and geophysical (neutron) logs.  These cross-sections show general lithology and groundwater 
levels at the site based on 2003 and 2007 monitoring data.  The Carmel Formation appears to be present 
beneath the site at an elevation of 3,900 to 3,950 ft mean seal level (MSL).  Groundwater in the Entrada 
Aquifer is present beneath the site at an elevation of approximately 4,250 ft MSL.  The previous 
interpretations of the Neutron logs identified several areas presumed to be lower permeability sandstone 
within the Entrada Sandstone, and are presented on the cross-sections. 
 
2.5.5 Seismology  

Tetra Tech conducted a geophysical survey at the Shootaring Canyon Uranium Mill site to assist in 
mapping the potential rippability of sandstone at the site.  The geophysical survey (using seismic 
refraction) was conducted on March 4, 2008.  The geophysical report is attached in Appendix A of this 
document. 
 
Seismic data from three lines located as shown on Figure 2-12 was collected for this investigation.  Each 
line consisted of 24 geophones each spaced ten feet apart for a total length of 240 feet each.  The seismic 
data was collected utilizing a Seistronix RAS 24 (24-channel) seismograph, 4.5 Hz geophones and a 12-
pound hammer as a seismic source.  Shots were performed at nine locations along each seismic line to 
increase data resolution. 
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The interpreted seismic cross sections indicate that the seismic velocities range from 1,000 feet per 
second (ft/s) to approximately 8,000 ft/s from ground surface to a maximum depth of investigation of 75 
feet bgs.  The average sandstone velocities ranged from approximately 4,000 to 5,000 ft/s.  The slower 
velocities are representative of near surface unconsolidated soil with higher velocities representing 
weathered rock to more competent rock at depth.  These values fall within the typical velocity ranges for 
weathered material and the sandstone rocks found at the site as logged in boring Tt-4, which was drilled 
near seismic line # 2.  Additional discussion of the boring Tt-4 is provided in Section 2.6.3. 
 
The Caterpillar Company has compiled charts that relate seismic velocities in various geologic materials 
to the ability of specific size and power bulldozers to excavate these materials by ripping.  Figure 2-13 
shows a Caterpillar rippability chart for a D9 Caterpillar bulldozer (Catepillar, 2008).  This chart indicates 
that sandstones with seismic p-wave velocities less than approximately 8,000 ft/s are considered to be 
rippable, sandstones with p-wave velocities of approximately 8,000 ft/s to 9,500 ft/sec are marginally 
rippable, and velocities over 9,500 ft/sec are non-rippable. 

 
The seismic refraction survey was successful in providing data to assist in interpreting and mapping 
rippability of the bedrock subsurface underneath the site where seismic data was collected.  Based on the 
interpretation of the seismic p-wave velocities refraction data, the Entrada Sandstone appears to be 
rippable to depth of approximately 75 feet bgs.  A more detailed description of the seismic refraction 
survey and data interpretation are provided in Appendix A. 

 
2.5.6 Potential Geologic Hazards  

This section discusses the potential for geologic hazards at the site and potential affects on site operations 
and safety.  The potential for several geologic hazards exists in this area of Utah and may include 
landslides, subsidence, flooding, erosion, earthquake shaking, fault rupture, tectonic deformation, and 
liquefaction.  Specific concerns at the site include landslides in the form of rock fall and earthquake 
shaking.  No evidence of the other potential geologic hazards has been documented or observed at the 
site. 
 
Ground shaking is caused by seismic events which cause the ground to shake as seismic waves cause 
small temporary displacements of the ground.  The strength and frequency of these waves and the length 
of time the shaking lasts affects the amount of damage caused.  Ground shaking can also trigger soil 
liquefaction, landslides, and other types of ground failure.  The site is located in a Uniform Building Code 
(UBC) seismic zone 1 which indicates that damage from earthquake ground shaking is not likely.  
However, the seismicity of the site has been evaluated as discussed in more detail in Section 2.5.7 of this 
report.  The results of the seismicity analysis have been used in design of the TSF. 
 
As indicated in Hydro-Engineering, LLC (2005b), the predominant feature along the west side of the TSF 
is a narrow mesa.  This mesa is composed of the native sandstone bedrock which underlies the TSF.  The 
nearly vertical cliff areas that cap the mesa are between 100 and 200 feet high.  At the base of the 
sandstone cliff areas the ground slopes at roughly a 2:1 (horizontal:vertical) slope. Scattered on the 
surface of the side slopes are an assortment of sandstone blocks from past rock fall events.  
 
When additional sandstone blocks spall from the cliffs, this material will first impact the 2:1 sandstone 
slopes near the base of the cliff above the tailings cap, and these side slopes will absorb the initial kinetic 
energy of the falling material.  The fractured and weathered sandstone rocks would then slide or tumble 
into the previously fallen sandstone talus further reducing the kinetic energy.  A majority of the rock fall 
material has historically been retained at elevation higher than the proposed final elevation of the TSF.  
Additionally, the current TSF plan includes a bench outside the edge of the TSF at elevation 4430 that 
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ranges in width from 40 feet to 150 feet along the entire west side of the TSF for Phase I, and a similar 
bench at the ultimate elevation of 4466 ranging in width from 30 feet to 100 feet for Phase II.  These 
benches will serve to arrest any remaining rock fall debris that might travel beyond the historic talus area.  
Special procedures for monitoring, evaluation and repair of the HDPE liner in the event that falling rock 
reaches the cell will be provided in the Operations Plan. 
 
2.5.7 Seismicity 

A probabilistic seismic hazard analysis was performed for the Shootaring Canyon Uranium Mill site.  
This analysis considered potential seismic sources within 200 miles of the site, including background 
seismicity based on the recurrence of historic earthquakes which have occurred between the years of 1787 
and 2007, and Quaternary faults as identified in the U.S. Geological Survey (USGS) Quaternary Fault and 
Fold Database (USGS et al. 2006).  The peak horizontal ground motion (PGA) was evaluated for a 
10,000-year return period, equivalent to a 10 percent chance of exceedance within a 1,000-year design life 
of the TSF in accordance with U.S. Environmental Protection Agency (EPA) Promulgated Standard for 
Remedial Actions at Inactive Uranium Processing Sites (40 CFR 192).  Results of the analysis 
demonstrate that the PGA at this return period is estimated to be 0.18 g.  This ground motion is almost 
entirely (>99 percent) contributed to background events not associated with a known Quaternary fault.  
The complete seismic hazard analysis for the site is included in Appendix B.   
 
2.6 Field Investigations 

2.6.1 Woodward-Clyde Consultants Geotechnical Investigations 

Woodward-Clyde Consultants 1977 Field Investigation (Woodward-Clyde, 1978d) 

Woodward-Clyde Consultants performed a field investigation in 1977 and associated laboratory testing as 
part of their September 1978 “Tailings Management Plan and Geotechnical Engineering Studies”. The 
Geotechnical investigation consisted of nine core borings and one check boring along the center-line of 
the two proposed dams and upstream and downstream of the proposed dam axis.  The borings ranged in 
depth from 1.5 to 100.5 feet below the existing ground surface at the time of the investigation.  The 
locations of the borings are shown on Figure 2-15 of this report.  Logs of the borings are included as 
Appendix C.1.1 of this report.   
 
Test pits were also excavated as part of the Woodward-Clyde 1977 investigation.  Six test pits were 
excavated in the proposed plant site, five test pits were excavated along the proposed center-line of the 
upper dam, and ten test pits were excavated for the purposes of borrow exploration.  The locations of the 
test pits are shown on Figure 2-14 of this report.  Logs of the test pits are included as Appendix C.1.1 of 
this report.   
 
Laboratory testing of the borings included water content, dry density, and Atterberg limits.  Laboratory 
testing for the borrow samples included Atterberg limits and grain size analysis.  For one of the borrow 
samples, a silty sandy clayey soil, laboratory testing included one compaction test, three unconfined 
compression tests, one consolidated-undrained triaxial compression test, and permeability tests. The 
permeability tests were conducted using an acidic solution.  The laboratory test results from the 
Woodward-Clyde study are included as Appendix C.1.2 of this report and are summarized in Table 2-1.  
In-situ permeability tests were also performed for Borings S-1 through S-8, and S-10 and testing was also 
conducted on aggregate proposed for use in concrete.  These test results are not included in the summary 
table.    
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Table 2-1. Summary of Laboratory Tests, Woodward-Clyde Consultants 1977 Field Investigation 

In Situ Particle-Size Analysis 

CU Triaxial 
Compression 

Test 

Unconfined Compressive 
Strength (psf) and Axial 

Strain (%) at Failure for 95 
% of γd,max at wopt and wopt ± 2 

% 

Boring/Test 
Pit ID 

Sample 
Depth 

(ft) 
Material 

Description 

Moisture 
Content 

(%) 

Dry 
Unit 

Weight 
(pcf) 

Atterberg 
Limits 

LL/PL/PI  
(%) 

Percent 
Gravel 

Percent 
Sand 

Percent 
Fines 

USCS 
Classification 

Standard 
Laboratory 
Compaction 
Maximum 
Dry Unit 
Weight, 

γd,max, (pcf) 
@ Optimum 

Water 
Content, 
wopt, (%) 

c' 
(psf) 

φ' 
(deg.) 

wopt - 2 %    
(i.e., 12 %) 

wopt       
(i.e., 

14 %) 

wopt + 
2 %     
(i.e., 

16 %) 
S-1 8 Sandstone 2 120                       
S-1 5 - 6 Sandstone       0 97 3 SP             
S-3 10 Sandstone 2 120                       
S-7 10 Sandstone 8 126                       
S-7 8 - 9 Sandstone       0 78 22 SM             
S-8 7 Sandstone 3 124                       

Borrow Area 
F Surface Silty Sandy 

Clay     33/17/16 0 37 

63          
(43 % 
silt, 20 
% clay) 

CL 116.2 @ 14.0 400 27 3,195 @   
2.0 % 

2,192 
@          
2.0 % 

1,741 
@          
3.0 % 

Borrow Area 
approx. 1 
mile south of 
mining camp 

Surface Silty Sandy 
Clay     36/22/14                     

TP-S14 Surface Fine Sand       0 94 6 SP-SM             
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Woodward-Clyde Consultants 1979 Field Investigation (Woodard-Clyde, 1979) 

Woodward-Clyde Consultants performed additional field investigations and laboratory testing as part of 
their May 1979, “Stage 1 – Tailings Impoundment and Dam Final Design Report”.  Ten additional 
borings were drilled as part of this study in depths ranging from 27.5 to 152.5 feet below the existing 
ground surface at the time of the investigation.  Three borings explored the alluvial material and bedrock 
in the saddle area, five borings explored the bedrock along the proposed center-line of the embankment, 
and two borings were located upstream and downstream of the proposed embankment.  The locations of 
the borings are shown on Figure 2-14 of this report and the logs of the borings are included as Appendix 
C.1.3 of this report.   
 
Seven additional test pits were also excavated as part of this investigation.  These test pits were excavated 
within the impoundment in an area covered with windblown silty sand.  The test pits were excavated with 
a dozer to bedrock, with the intent of establishing quantities and properties of the sand.  The location of 
the test pits are shown on Figure 2-14 of this report, and the logs of the test pits are included as Appendix 
C.1.3. 
 
No laboratory testing was performed on the boring or test pits samples.  However, additional laboratory 
testing was performed of the borrow area materials and were reported in this May 1979 report.  The 
laboratory test results for the borrow are materials are presented in Appendix C.1.4 of this report.  
 
2.6.2 Hydro-Engineering LLC Geotechnical Investigations 

Hydro-Engineering 2002 Field Investigation (Hydro-Engineering, 2005b) 

Hydro-Engineering performed additional field investigations after construction of the South Dam as part 
of their 2005 Tailings Reclamation and Decommissioning Plan (Hydro-Engineering, 2005b).  The field 
investigation for this study was performed in June 2002.  Twelve air rotary drill holes and approximately 
40 hand auger drill holes were excavated.  Samples were taken from the borings for radiological and 
materials measurement.  The locations of the borings are shown on Figure 2-14 of this report.  Logs of the 
borings are included as Appendix C.2.1 of this report 
 
Approximately 40 additional test pits were also excavated as part of Hydro-Engineering’s 2005 
investigation.  These test pits were used to collect samples and define lithologic conditions in the upper 
few feet of the Shootaring site.    The locations of the borings are shown on Figure 2-14 of this report.  
Logs of the borings are included as Appendix C.2.1 of this report.   
 
Laboratory testing was performed of selected samples from the field investigation.  Test results are 
included in Appendix C.2.2 of this report and included moisture content, gradation, Atterberg limits, 
standard Proctor, and in-situ double ring infiltrometer and evaporation tests.  Laboratory test results of 
gradation analyses of Quarry Rock, Tailings Samples, and Ore Samples are also included in the analyses.   
 
Hydro-Engineering 2005 Laboratory Test Results (Hydro-Engineering, 2005a) 

Laboratory testing results are interspersed throughout the appendices of the 2005 Tailings Management 
Plan (Hydro-Engineering, 2005a) as support for the design analyses.  No field exploration was performed 
as part of this report.  Shear strength test data for two clay borrow samples was included within Appendix 
A as an attachment to a December 11, 1997 letter from Inberg-Miller Engineers to U.S. Energy 
Corporation.  The testing was conducted by Woodward-Clyde and is dated June 12, 1979.  Shear strength 
test data for a sample of sand from the Cross Valley Berm was also included in Appendix A. The 
laboratory test results are included as an attachment to a May 2, 1997 letter from Inberg-Miller Engineers 
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to U.S. Energy Corporation.  The testing was performed by Inberg-Miller Engineers.  These results for the 
three shear strength tests are presented in Appendix C.2.3 of this report.   
 
Gradation curves for Entrada sand, Shootaring tailings, mixed tailings, slime tailings, quarry fines, and 
screened rocky soil were presented in Appendix B of the 2005 Tailings Management Plan (Hydro-
Engineering, 2005a).  It appears the Shootaring Tailings curve is sample T7 as provided in the Tailings 
Reclamation and Decommissioning Plan.  The Entrada Sand curves are NP6 and NP10.  The grain size 
results for these curves were summarized in the spreadsheets with the laboratory results from the Tailings 
Reclamation and Decommissioning Plan.  The text notes the mixed tailings and slime tailings samples 
were taken from a uranium tailings facility in central Wyoming and are not from the site.  These 
laboratory test results are presented in Appendix C.2.3 of this report.        
  
Laboratory test results for samples for the ore pad were included within Appendix E of the 2005 Tailings 
Management Plan (Hydro-Engineering, 2005a) as part of a November 8, 1998 letter from Inberg-Miller 
Engineers to U.S. Energy Corporation.  The testing was performed by Inberg-Miller Engineers.  The 
testing included one standard Proctor and one hydraulic conductivity test.  These laboratory test results 
are presented in Appendix C.2.3 of this report. 
 
Laboratory test results for samples of claystone were included within Appendix F of the 2005 Tailings 
Management Plan (Hydro-Engineering, 2005a) as part of a September 20, 2005 letter from Inberg-Miller 
Engineers to U.S. Energy Corporation.  The testing was performed by Inberg-Miller Engineers.  The 
testing included Atterberg limits tests, gradations, standard Proctor, and permeability.  These laboratory 
test results are presented in Appendix C.2.3 of this report.  
 
Laboratory test results for samples of Entrada sand were included as Appendix I of the 2005 Tailings 
Management Plan (Hydro-Engineering, 2005a).  The testing was performed by Inberg-Miller Engineers 
and is dated December 1, 2006.  The testing included two standard Proctor tests.  These laboratory test 
results are presented in Appendix C.2.3 of this report.  
 
2.6.3 Tetra Tech and Uranium One Field Investigations and Borrow Source Evaluation 

Investigations of the proposed on-site and off-site borrow areas were performed to determine if adequate 
material sources exist for construction of a low permeability earthen liner.  Quantity, properties and 
collection of clay soils and sand for potential use in construction of a low-permeability earthen liner are 
discussed herein.  The current regulatory approval requires that a 1-foot thick clay liner with a saturated 
hydraulic conductivity value no greater than 1.0 x 10-7 cm/s be constructed as the bottom layer of the liner 
system.   
 
Borrow sources for the clay included on-site areas in the North and South Cells.  A portion of the test pit 
locations shown on Figure 2-15 are locations of potential clay borrow.  This is discussed in more detail in 
the following sections.  Off-site clay samples were obtained from Utah State Lease area, Section 2, T36S 
R9E in Garfield County, Utah.  Uranium One has a lease to this area for the purpose of obtaining borrow 
material.  The location of the Utah State Lease area is shown on Figure 2-16. 
 
Field investigations were also performed to evaluate the competency of the Entrada sandstone and the 
depth to Entrada sandstone across the North and South Cells and the proposed location for the process 
ponds.   
 
The table below lists field investigation dates and the samples collected during the investigations.  The 
field investigations are discussed in more detail in the following subsections.   
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Table 2-2. Summary of Tetra Tech and Uranium One Field Investigations  

Date(s) Field Investigation Samples Collected 

January 21, 2008 Tetra Tech - Collect bulk samples of samples of on-
site sands. Samples 1, 2, 3 and 4 

March 5, 2008 Tetra Tech - Collect bulk samples of clay from Utah 
State Lease, Section 2, T36S R9E 

TT-CB-1 (Jmb red) and  
TT-CB-2 (Jmb green) 

March 8, 2008 Tetra Tech – Nuclear density measurements to 
determine in-place densities and water contents 

Ten bulk bucket samples of on-site 
sand collected.   

March 10-11, 
2008 

Tetra Tech - Drilled borings for geophysical 
investigation and to evaluate existing conditions of 

soils for the South Dam. 

Tt-1 through Tt-5, CA samples and 
Shelby Tube samples denoted by 

boring i.d. and depth.   

March 17-19, 
2008 

Tetra Tech - Excavated test pits to determine depth 
to Entrada sandstone, to collect bulk samples of on-
site clay, and to collect bulk samples of on-site sand. 

Tt-TP1 through Tt-TP36, 
 Bulk samples denoted by test pit i.d. 

and depth.   

April 8, 2008 Tetra Tech - Collect bulk samples of clay from Utah 
State Lease, Section 2, T36S R9E 

Jmb red 2, Jmb green 2, and  
Jmb green 3 

Note: Jmb is used as a geologic abbreviation for the Brushy Basin Formation shale.   
 
January 21, 2008 Field Investigation 

Four disturbed, bulk samples of sand were collected on January 21, 2008 under the direction of Tetra 
Tech by Greg Smith of Geo-Smith Engineering, LLC of Grand Junction, Colorado.  Two samples were 
taken from the northern portion of the proposed Process Pond area, denoted Sample 1 and Sample 2.  
Sample 1 contained some calcium carbonate (CaCO3) which is denoted in the sample name.  One sample 
was obtained from the eastern side of the proposed South Cell, denoted Sample 3.  The last sample, 
Sample 4, was taken from a waste pile created by an Entrada Sandstone excavation near the proposed 
divider berm between the North and South cells. Sample locations are shown on the Figure 2-15.  The 
bulk samples were retained in 5-gallon buckets. 
 
Laboratory testing was performed for Sample 1 and a composite of Sample 2, 3, and 4.  Laboratory 
testing included Atterberg limits and sieve analysis.  Laboratory testing was performed by Capstone 
Enterprises West, LLC of Grand Junction, Colorado. The Atteberg limits test was performed in 
accordance with ASTM D4318.  The sieve analysis was performed in accordance with ASTM D422. 
 
The results of the geotechnical laboratory testing are summarized in Table 2-3 and provided in Appendix 
C.3.3.1.  The grain-size distributions are shown on Figure 2.21. 
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Table 2-3. Laboratory Testing Results for January 21, 2008 Field Investigation  
Particle-size parameters 

Sample 
% 

gravel 
% 

sand 
% 

fines Cc Cu 

Atterberg 
Limits 

LL/PL/PI 
(%) USCS Class. 

Sample 1 
(w/ CaCO3) 

0 86 14  2.9 1.2 NP SM 

Sample 2,3 
& 4 0 93 7  2.3 1.2 NP SP-SM 

Notes: 
NP = non-plastic 
USCS Class = Unified Soil Classification System Classification 
Cc = coefficient of uniformity 
Cu = coefficient of curvature 

 
March 5, 2008 Field Investigation 

Two samples of Brushy Basin Shale were obtained from the Utah State Lease area Section 2, T36S R9E.  
Sample locations are shown on Figure 2-17 and are noted as TT-CB-1 (Jmb red) and TT-CB-2 (Jmb 
green).   
 
Laboratory testing was performed for the Jmb red and Jmb green samples.  Laboratory testing including 
Atterberg limits, sieve analysis and standard Proctor were performed by Capstone Enterprises West, LLC 
of Grand Junction, Colorado.  A permeability test was performed by Tetra Tech of Billings, Montana.  
The Atteberg limits test was performed in accordance with ASTM D4318.  The sieve analysis was 
performed in accordance with ASTM D422.  The standard Proctor test was performed in accordance with 
ASTM D698.  The permeability test was performed in accordance with ASTM D5084, method C (falling 
head-rising tailwater).   
 
The results of the geotechnical laboratory testing are summarized in Table 2-4 and provided in Appendix 
C.3.3.1.  The grain-size distributions are shown on Figure 2.22.     
 

Table 2-4. Laboratory Testing Result for March 5, 2008 Field Investigation  
Particle-size 

Sample 
Sample 

Description 
% 

coarse 
% 
silt 

% 
clay 

Atterberg 
Limits 

LL/PL/PI 
(%) 

USCS 
Class. 

Standard 
Proctor 
Max DD 
(pcf)/wopt 

(%) 

Permeability 
(cm/s) 

 
Jmb red 31 30 39 66/25/41 CH 93.6/24.0 5.1 x 10-9 

Jmb green 

Brushy 
Basin Clay 
from Utah 
State Lease 

area 

32 32 36 46/19/27 CL NA NA 

Notes: 
NP = non-plastic 
LL = liquid limit 
PL = plastic limit 
PI = plasticity index 
USCS Class = Unified Soil Classification System Classification 
Max DD = maximum dry density 
wopt = optimum water content (gravimetric) 
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March 8, 2008 Field Investigation  

Nuclear density measurements were conducted at the test pit locations listed in Table 2-5 to evaluate in-
place densities of the sand, weathered Entrada sandstone, and non-native and liner material clay.  The test 
pit locations where measurements were made are shown on Figure 2-15.  Ten bulk samples of sand were 
collected.   
 

Table 2-5. Nuclear Density Measurements 

Test 
No. 

Test 
Location 

Probe 
Depth 

(in) Material Type 

Moisture 
Content 

(%) 

Dry 
Density 

(pcf) 

Wet 
Density 

(pcf) Comments 
1 Tt-TP26 12 sand 6.5 101.1 107.6  

2 Tt-TP29 12 sand 5.3 110.4 116.2  

3 Tt-TP25A bkstr sandstone 2.9 114.1 117.4  

4 Tt-TP25 12 clay 16.8 99.2 115.9 Clay not native to area 

5 Tt-TP21 12 sand 4.2 104.3 108.6  

6 Tt-TP18 12 clay 10.6 95.9 106.0 Clay liner material 

7 Tt-TP14 12 sand 4.1 115.3 120.1 Likely sandstone at 8-
in. depth 

8 Tt-TP15 bkstr sandstone 5.1 116.0 121.9  

9 Tt-TP13 bkstr sandstone 2.5 118.2 121.1  

10 Tt-TP11 10 sand 3.1 104.1 107.3 Very loose sand 

11 Tt-TP8 12 sand 9.8 108.9 119.5  

12 Tt-TP6 bkstr sandstone 6.4 113.2 120.4  
Note:    bkstr = backscatter 
 sandstone = weathered Entrada sandstone  
 
Six measurements were taken of the sand and the average in-place wet density was calculated as 113 pcf 
with an average water content of 6 percent.  Four measurements were taken of the weathered Entrada 
sandstone and the average in-place wet density was calculated as 120 pcf with an average water content 
of 4 percent.  One measurement was taken of a non-native clay and the clay liner material.  The measured 
in-place wet densities were measured as 116 and 106 pcf at a water content of 17 and 11 percent, 
respectively.   
 
Laboratory testing was performed on one bucket of sand.  Laboratory testing included Atterberg limits, 
percentage passing the No. 200 sieve, and standard Proctor.  Laboratory testing was performed by Tetra 
Tech of Fort Collins, Colorado. The Atterberg limits test was performed in accordance with ASTM 
D4318.  The standard Proctor test was performed in accordance with ASTM D698.  The percentage 
passing the No. 200 sieve was performed in accordance with ASTM D1140.   
 
The results of the geotechnical laboratory testing are summarized in Table 2-6 and provided in Appendix 
C.3.3.2.   
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Table 2-6. Laboratory Testing Result for October 9, 2007 Field Investigation  
Particle-size 

Sample 
Sample 

Description 
% 

gravel 
% 

sand 
% 

fines 

Atterberg 
Limits 

LL/PL/PI 
(%) 

USCS 
Class. 

Standard 
Proctor 
Max DD 
(pcf)/wopt 

(%) 
Bulk 

sample 
from site 

Silty Sand 
(Entrada 

sand) 
0 85 15 NP CH 110.1/12.6 

Notes: 
NP = non-plastic 
USCS Class = Unified Soil Classification System Classification 
Max DD = maximum dry density 
wopt = optimum water content (gravimetric) 

 
March 10-11, 2008 Field Investigation 

A drilling program was undertaken March 10 and 11, 2008 to investigate the depth of the Entrada 
Sandstone bedrock interface, and the competency of the bedrock.  Locations of borings are illustrated on 
Figure 2-15. A small, track-mounted Dietrich D-50 drill rig equipped with 8-inch O.D., 4 ½-inch I.D. 
hollow-stem auger (HSA) was used. Three borings were advanced using HSA drilling techniques through 
surface sands and the weathered exterior of the sandstone bedrock to depths of 16 feet, 9¾ feet, and 3 feet 
below surface grade for borings Tt-1, Tt-2 and Tt-3, respectively. 
 
Competency with depth of the Entrada Sandstone was investigated with a 60-foot rock core boring, 
denoted Tt-4. The purpose of the boring was to provide correlations with a surface-seismic investigation. 
Results of the seismic investigation were reported in Section 2.5.5 of this report. 
 
Determination of the relative competency of the rock was recorded by percent recovery of coring 
operations. Considerable quantities of sandstone wash-out of zones of no-recovery indicated soft, weakly 
cemented rock. 
 
An additional HSA boring, Tt-5, was advanced into the existing South Dam to investigate the condition 
of the clay core. One relatively undisturbed core sample was obtained; and one 2-inch I.D., 3-inch long 
California drive sample was collected of the fine sand and one relatively undisturbed California drive 
sample was collected of the clay core.  Additionally, three 3-inch I.D. Shelby Tube were collected of the 
clay core. Mechanical breakdown of the drill rig caused termination of this boring at 26-feet below 
adjacent surface grade. 
 
Copies of all boring logs are provided in Appendix C.3.1. 
 
Laboratory testing was not performed on any boring samples.   
 
March 17-19, 2008 Field Investigation 

A tractor-mounted Caterpillar 420D backhoe equipped with an extension boom was used to excavate the 
thirty-six tests pits to depths ranging from 0.5 feet to 14 feet on March 17, 2008 through March 19, 2008. 
Test pit logs were recorded and are provided in Appendix C.3.2 while test pit locations are denoted as TT-
TP-1 through TT-TP-36 and shown on Figure 2-15. All test pits were stopped by backhoe refusal or by 
the maximum excavation depth of the backhoe.  Disturbed bulk samples were obtained as part of the 
investigation. 3 bucket samples of excavated Entrada sandstone, and 4 buckets of on-site clay (denoted 
Poulter clay) were obtained for further laboratory analysis. 



 
 

Shootaring Canyon Design Report  16 

 
The existing tailings area has a clay liner that was constructed in the 1980s under the direction of Mr. Don 
Poulter, a Field Engineer for Woodward-Clyde consulting engineers. Mr. Poulter was on-site during the 
March 2008 field investigation to discuss the existing liner construction. Mr. Poulter indicted that the 
liner material was created from processed clay obtained from the Brushy Basin Shale Member of the 
Morrison Formation.  Clay liner was placed in the area north of the northern-most divider berm and as an 
apron along the upstream toe of the South Dam.  A portion of the test pit field investigation was 
performed to determine the properties of the “Poulter Clay”.  
 
Laboratory testing was performed on two bucket samples, Tt-TP-6 (weathered Entrada sandstone) and Tt-
TP-27 (eolian sand).   Laboratory testing was performed by Capstone Enterprises West, LLC of Grand 
Junction, Colorado. The Atterberg limits test was performed in accordance with ASTM D4318.  The sieve 
analysis was performed in accordance with ASTM D422.  The results of the geotechnical laboratory 
testing are summarized in Table 2-7 and provided in Appendix C.3.3.1.  The grain-size distributions are 
shown on Figure 2.21.   
 
Laboratory testing was performed on one bucket sample of Poulter Clay.  Laboratory testing including 
Atterberg limits, sieve analysis was performed by Capstone Enterprises West, LLC of Grand Junction, 
Colorado.  A permeability test was performed by Tetra Tech of Billings, Montana. The Atterberg limits 
test was performed in accordance with ASTM D4318.  The sieve analysis was performed in accordance 
with ASTM D422.  The standard Proctor test was performed in accordance with ASTM D698.  The 
permeability test was performed in accordance with ASTM D5084, method C (falling head-rising 
tailwater).   
 
The results of the geotechnical laboratory testing are summarized in Table 2-7 and provided in Appendix 
C.3.3.1 and C.3.3.2.  The grain-size distributions are shown on Figure 2.21 and 2-22.   
 

Table 2-7. Laboratory Testing Result for March 17-19, 2008 Field Investigation  
Particle-size 

Sample 
Sample 

Description 
% 

coarse 
% 
silt 

% 
clay 

Atterberg 
Limits 

LL/PL/PI 
(%) 

USCS 
Class. 

Standard 
Proctor 
Max DD 
(pcf)/wopt 

(%) 

Permeability 
(cm/s) 

 

Tt-TP-27 
Weathered 

Entrada 
sandstone 

0 91 9 NP SP-SM NA NA 

Tt-TP-6 Eolian sand 0 87 13 NP SM NA NA 
Poulter 

Clay clay 33 42 25 72/26/46 CH 92.5/24.4 1.8 x 10-9 

Notes: 
NP = non-plastic 
LL = liquid limit 
PL = plastic limit 
PI = plasticity index 
USCS Class = Unified Soil Classification System Classification 
Max DD = maximum dry density 
wopt = optimum water content (gravimetric) 
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April 8, 2008 Field Investigation 

A reconnaissance of the Utah State Lease area was made by Mr. Gregory Smith (Geo-Smith Engineering, 
LLC) and Mr. Craig Goodknight (S.M. Stoller) under the direction of Tetra Tech on April 8, 2008 to 
evaluate materials at the site and estimate the useable quantity of clay.   
 
A native borrow area is available at the Utah State Lease area as a source of clay from the Brushy Basin 
Shale Member. This unit is composed of mudstone, claystones with minor lenses of sandstones and 
conglomerate and contains bentonitic clay.  The borrow area is located approximately 16 miles from the 
Shootaring site adjacent to the Burr Trail Scenic Backway on the Big Thompson Mesa as shown on 
Figure 2-16.   The Brushy Basin Member of the Morrison Formation crops out at the site as shown in 
Figure 2-18.  The Brushy Basin is a clayey soil of late Jurassic age capped by 10 feet to 20+ feet of Cedar 
Mountain/Dakota Sandstone of Late Jurassic-Early Cretaceous age. The clayey nature of the Brushy 
Basin is revealed in a “popcorn” structure shown in Figure 2-19. 
 
Weaker Brushy Basin clays have slumped and rotated downward as seen by dipping beds in the upper left 
center of Figure 2-18. Slumping has caused overlying sandstones to be transported downward, and create 
the small knolls as evident by the angular sandstone boulders shown in Figure 2-18.  Overall regional 
thickness of the Brushy Basin member is approximately 300 feet, however useable thickness at this site is 
estimated to be on the order of 80 feet to 100 feet due to a thick sand seam located in the upper section of 
the unit shown in Figure 2-20.  
 
Three additional disturbed grab samples were taken in early April, 2008 for classification purposes to 
verify material consistency of the unit. These samples are Jmb red 2, Jmb green 2 and Jmb green 3.  The 
locations of the samples are shown on Figure 2-17.    
 
Laboratory testing was performed for the samples by Capstone Enterprises West, LLC of Grand Junction, 
Colorado.  Laboratory testing included Atterberg limits and sieve analysis.  The Atteberg limits test was 
performed in accordance with ASTM D4318.  The sieve analysis was performed in accordance with 
ASTM D422.  
 
The results of the geotechnical laboratory testing are summarized in Table 2-8 and provided in Appendix 
C.3.3.1.  The grain-size distributions are shown on Figure 2.22.     
 

Table 2-8. Laboratory Testing Result for April 8, 2008 Field Investigation  
Particle-size 

Sample Sample Description 
% 

coarse 
% 
silt 

% 
clay 

Atterberg 
Limits 

LL/PL/PI (%) USCS Class. 
Jmb red 2 11 35 54 96/30/66 CH 

Jmb green 2 8 28 64 11/27/84 CH 

Jmb green 3 

Brushy Basin Clay from 
Utah State Lease area 

21 35 44 57/24/33 CH 
Notes: 

NP = non-plastic 
LL = liquid limit 
PL = plastic limit 
PI = plasticity index 
USCS Class = Unified Soil Classification System Classification 
Max DD = maximum dry density 
w = gravimetric water content 
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Clay Borrow Evaluation 

The estimated total quantity of clay needed for Phase I construction is 51,933 cy, for Phase II construction 
is 98,857 cy, and for reclamation is 129,067 cy.   A significant quantity of clay of approximately 250,000 
cy from the Brushy Basin Shale Member is available at the Utah State Lease area, limited by the cost of 
excavation, transport and reclamation.  Areas capped by sandstone and sparse vegetation would require 
processing to remove unwanted material.  The shale will require processing to break down existing 
structure, and moisture conditioning prior to placement. During the site reconnaissance on April 8, 2008, 
it was revealed that the expected initial useable volume will be excavated from a section below an 
elevation of approximately 5,080 feet.  The area used to determine the clay quantity is shown on Figure 2-
17.      
 
On-site clay was also evaluated for borrow material.  The quantity of on-site clay (denoted as Poulter 
clay) available is estimated to be 35,000 cy as determined from the test pit field investigation performed. 
Approximately 31,000 cy of clay is estimated to exist in the area north of the northern-most divider berm 
and approximately 4,000 cy in the upstream apron of the South Cell dam. 
 
Clay samples evaluated for use as a clay liner include Jmb Red and Poulter Clay.  The laboratory results 
for these samples were presented in previous sections and are provided again in Table 2-9 for comparison 
purposes.  It is anticipated that lab permeability values must be less than 1 x 10-8 cm/s in order to meet the 
field permeability requirement of 1 x 10-7 cm/s.   
 

Table 2-9. Moisture Density Relationships and Saturated Hydraulic Conductivity (ASTM D5084, 
method C) 

Moisture-density relationship Remolded Compaction 

Sample Max DD (pcf) wopt (%) 
Density (pcf) 
[% Max DD] w (%) 

Saturated 
hydraulic 

conductivity 
(cm/s) 

[@ 5 psf 
confining 
pressure] 

Poulter clay 92.5 24.4 92.5[100] 24.4 1.8 x 10-9 
Jmb red 93.6 24.0 93.5[100] 24.0 5.1 x 10-9 

 Notes: 
Max DD = Maximum dry density 
wopt = optimum water content (gravimetric) 
w = water content (gravimetric) 
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3.0 REGULATORY CRITERIA 

3.1 State and Federal Regulations 

Prior to the State of Utah obtaining agreement state status in 2004, the tailings at the Shootaring Canyon 
Uranium Mill site were regulated primarily by the U.S. Nuclear Regulatory Commission (NRC) pursuant 
to 10 CFR 40, Appendix A, and the U.S. Environmental Protection Agency (EPA) under 10 CFR 61, 
Subparts A and W which are administered by the State of Utah Division of Air Quality.  Although this 
recent change has transferred primacy of regulatory authority to the State of Utah, the existing framework 
of regulations previously administered by the NRC still serves as a useful guideline.  The State of Utah 
will regulate the site according to rules and regulations presented in R313 - Environmental Quality, 
Radiation Control. These rules include; through reference, clarification or exception; sections of 10 CFR 
40 extending through Appendix A. With this in mind, the applicable state and federal regulations are 
referenced and described in Sections 3.1.1 through 3.1.4. Additional, enhanced, or modified regulations 
developed by the State of Utah are discussed in Section 3.2. 
 
NRC and EPA have a Memorandum of Understanding (MOU) that covers joint expectations under what 
was originally Subpart T of 40 CFR 61 (uranium mill tailings closure) and a generic MOU on elimination 
of dual regulation. The NRC regulations also incorporate other standards by reference that were 
promulgated by the EPA pursuant to the Uranium Mill Tailings Radiation Control Act (UMTRCA - 
1978), and Section 112 of the Clean Air Act, as amended. Compliance with these regulations under the 
authority of the State of Utah is provided through R313 and referenced sections of 10 CFR 40.  In the 
following discussion, applicable state and federal regulations are summarized in bold lettering and the 
means by which this Design Report and the Reclamation Plan will meet these regulations are discussed 
immediately below the bold caption. 
  
3.1.1 Utah DRC and NRC Regulations - Guiding Principles 

• Permanent isolation of tailings (10 CFR 40 Appendix A, Criterion 1) 

The general goal or broad objective referenced in R313-24 and Criterion 1 of 10 CFR 40 
Appendix A for siting and design decisions is the permanent isolation of 11e.(2) byproduct 
material by minimizing disturbance and dispersion by natural forces, and to do so without 
ongoing maintenance over a finite time frame (1,000 years to the extent reasonably achievable, 
and, in any case, for at least 200 years as per Criterion 6).  The site features to be considered in 
achieving this objective include the site’s remoteness from populated areas, hydrologic and other 
natural conditions as they contribute to continued immobilization and isolation of contaminants 
from ground-water sources, and the potential for minimizing erosion, disturbance, and dispersion 
by natural forces over the long term.  The primary emphasis of this Criterion is on the long-term 
isolation of 11e.(2) byproduct material, which is a function of both site conditions and 
engineering design, and shall be accomplished in a manner that no active maintenance is required. 
 
The Shootaring Canyon Uranium Mill siting was approved by the NRC in the early 1980s in 
Garfield County, a remote portion of Southeastern Utah to which the region power grid had not 
yet and still has not reached.  Siting criteria were evaluated prior to construction of the existing 
mill and TSF (Woodward-Clyde 1978a, 1978b, and 1978c).  The 2006 Census indicates that 
Garfield County has an area of approximately 5,174 square miles and a population of 4,534, a 
decrease of approximately 1201 people since the year 2000 (population 5,735).  This represents 
and average population density of less than 0.9 persons per square mile or roughly 3 percent of 
the average population density of 27.2 persons per square mile for the largely rural state of Utah.   
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The small town of Ticaboo, located approximately 3 miles to the south of the mill, was originally 
developed as the company mine and mill town.  Its population is currently less than 55 full time 
residents, though as workers for the mines and mill move to the town this population is 
anticipated to increase to approximately 500 to 600 persons, mostly supporting the mill and mine 
workers.  The town includes a 70 room hotel which services tourism primarily associated with 
Lake Powell approximately 14 miles to the south.  The nearest residence is located approximately 
1.5 miles to the east of the site.  The tourism to the area is highly seasonal with extended periods 
of reduced visitation in the late fall, winter and early spring.  This area has remained relatively 
unpopulated and the increase in local population that is anticipated to occur is due primarily to 
workers and service providers servicing the local uranium mill and mining activities. 
 
The TSF is sited in a local ephemeral drainage depression between sandstone mesas with a very 
small drainage catchment (<0.35 sq. mile) in one of the most arid areas of the State (an annual 
average precipitation of approximately 7 inches).  The combination of these characteristics (a 
natural depression with low potential erosive energies, a small catchment area from which surface 
water erosive forces can accumulate, and an arid climate where probable maximum precipitation 
events are relatively small compared to other regions in the US and the State of Utah), provide an 
excellent environment for the immobilization and isolation of contaminants and for minimizing 
erosion, disturbance, and dispersion by natural forces over the long term. 
 
Hydrogeologically, the site is located on Entrada Sandstone, principally a uniform fine grained 
sandstone of the San Rafael group that contains some thin layers of shale and siltstone units.  The 
Entrada Sandstone, which hosts the uppermost unconfined aquifer in the region, overlies the 
Carmel Formation, which is a regional aquitard between the overlying Entrada Sandstone and the 
underlying Navajo Sandstone that consists mainly of clay, shales and interbedded fine sandstones 
and is approximately 160 feet thick in the site area (Hydro-Engineering, 1998).  Both the Entrada 
Sandstone aquifer and the Navajo Sandstone aquifer are Class IA aquifers of high water quality.  
The Navajo Sandstone aquifer is the regional aquifer used for drinking water.  Though of high 
quality, the Entrada is not currently used for drinking water in or near the mill area. 
 
Lower permeability (hydraulic conductivity) units within the Entrada Sandstone have been 
observed at the site that create locally perched ground water conditions above the regional water 
table in the Entrada Sandstone. Ground water monitoring and aquifer testing indicates that the 
horizontal permeabilities of the Entrada Sandstone range from approximately 0.08 feet per day 
(ft/day) to 0.21 ft/day  while the lower permeability zones above the regional water table range 
from 0.02 ft/day to 0.18 ft/day.  Hydraulic gradients in the Entrada Sandstone average 
approximately 0.011 ft/ft and average ground water flow is estimated to range from 0.02 ft/day (8 
ft/yr) to 0.009 ft/day (3 ft/year) based on an effective porosity of 0.1  (Hydro-Engineering, 1998.)  
Therefore, any potential for future impacts to local ground water would be promptly detected first 
by the leak detection system in the engineered liner system that is above the secondary liner and, 
should both synthetic liners and the low permeability clay sub-liner not prove effective in 
containing leakage, constituents in the ground water would move so slowly that ground water 
impacts could be promptly detected and appropriate corrective action could be implemented such 
that drinking water standards and class of use would be maintained and contamination would not 
pass the points of compliance or property boundary.  By virtue of its previous license approval, 
NRC has determined that the combination of remoteness of the location, the physical 
environment and hydrogeologic environment affords the requisite reasonable assurance of 
protection of public health, safety and the environment through the immobilization and isolation 
of contamination from groundwater sources, minimizing potential erosion, disturbance, and 
dispersion by natural forces to support siting the mill in its current location. The application of 
best available technologies in this license application only increases this assurance of protection. 
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• No ongoing maintenance (10 CFR 40 Appendix A, Criterion 1) 

 
The erosion protection, cover and liner reclamation designs presented in the existing Tailings 
Reclamation and Decommissioning Plan (Hydro-Engineering, 2005b and subsequent revisions) 
will meet all applicable standards and guidance (including US NRC, 2002 and DOE, 1989), and 
for long-term stabilization and isolation of the tailings and 11e.(2) byproduct material without 
relying on long-term maintenance in a manner consistent with the numerous Title I and Title II 
uranium mill tailings facilities already reclaimed, approved and transferred to the Federal 
Government for long-term stewardship.  Uranium One plans to update the Tailings Reclamation 
and Decommissioning Plan to incorporate design changes as well as to address DRC 
Interrogatory comments.  The revised Reclamation Plan will meet the same standards and 
guidelines as the current Reclamation Plan.   
 
The tailings will be dewatered to mitigate seepage and tailings settlement. Cover surfaces have 
slopes designed to be stable under Probable Maximum Precipitation (PMP) flows and the 
reclaimed tailings surface will be covered with rock mulch or rock riprap to afford erosion 
protection. A low permeability clay cap and an overlying HDPE geomembrane will control 
infiltration. These are described in the Reclamation Plan dated December 2005 and subsequent 
revisions.  These same design components will be included in the revised Reclamation Plan to be 
submitted at a later date.   

 
• Tailings disposal (10 CFR 40 Appendix A, Criterion 3) 

 
The TSF is located within a natural drainage behind an existing constructed dam. The cells are 
surrounded on the east and west sides by bluffs which protect the area from wind erosion and 
minimize dispersion. There are currently no nearby active mine pits that would serve as alternate 
disposal sites. Because the tailings will be contained within a structure using a Best Available 
Technology (BAT) liner system and will be reclaimed and covered with a multi-layer cover to 
include a geomembrane and erosion protection rock mulch, the proposed disposal method will 
minimize the potential for exposure of the tailings or dispersal of the tailings by mechanical 
forces. 

 
• Closed with 1000-year design life, and in any case at least 200 years (10 CFR 40 Appendix 

A, Criterion 6) 
 

The reclamation design complies with applicable NRC staff technical positions, guidelines and 
recommendations. See above. 

 
3.1.2 Design Requirements 

Siting (10 CFR 40 Appendix A, Criterion 4) 

• Upstream Drainage Minimized 
 

The TSF is in a natural drainage enclosed on the downstream end by an engineered, NRC and 
Utah State Engineer approved dam within a very small watershed runoff area. The total 
watershed area to the dam is approximately 225 acres. During operations, the runoff will collect 
in the impoundment and be evaporated. After reclamation, runoff to the north and east, including 
the mill area, will be diverted offsite.  The small drainage area of the west bluff will run on to the 
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reclaimed tailings and then be collected in a channel along the east of the impoundment.  The 
total drainage area, including the TSF, will be 114 acres.   

 
• Wind Protection 

 
The TSF is effectively surrounded by natural cliffs and hills. The revised Reclamation Plan will 
include a rock mulch over the tailings surface, which will prevent wind erosion of the tailings 
cover system.  A net deposition of windborne soils is expected to occur over the impoundment 
area, rather than loss of covering over the tailings due to wind erosion.  

 
• Erosion Potential Limited through Flat Cover Slopes and Designed Covers 

 
The final TSF cover will be graded to provide sufficiently flat slopes to mitigate erosional forces 
but allow precipitation runoff. Rock mulch erosion protection will be included as part of the cover 
design for the entire tailings area. The top reclamation surface will also be configured to limit 
upland contributing drainage area to overland flow. 

 
• Conservative Factors of Safety Attained through Flat Embankment Slopes 

 
TSF embankments and sides will be designed with sufficiently flat slopes to provide conservative 
factors of safety. 

 
• Not Susceptible to Earthquake Damage 

 
The TSF design accounts for stresses induced by the postulated maximum credible earthquake for 
the Shootaring TSF region based on the report titled “Seismic Hazard Analysis for Shootaring 
Canyon Uranium Processing Facility” attached as Appendix B. The slope stability analyses are 
included in Section 5 of this Design Report. 

 
• Deposition Promoted 

 
Where possible, final cover slopes will be flat enough to promote deposition of wind-borne and 
water-borne sediment, and in any case, to limit erosion to acceptable levels during the 1000-year 
stability period. 

 
Ground Water Protection Standards (Utah Administrative Code Rule, UAC R317-6, 10 CFR 40 
Appendix A, 40 CFR 192, etc.) 

• Liner that will prevent migration of wastes out of the impoundment (UAC Rule R317-6). 
 

The TSF cells are designed with a competent multilayered liner system (double HDPE liner with 
leak detection and clay sub-liner) to provide waste containment for the cells. The liner system 
will be constructed of materials that have the appropriate chemical and physical properties to 
prevent failure per 10 CFR 40 Appendix A Criterion 5(a)(2)(a) (see Section 7.2). The liner 
system will be placed on a competent foundation or base pursuant to 10 CFR 40 Appendix A 
Criterion 5(a)(2)(b). The divider berm, side slopes, and South Dam raise have been designed and 
will be constructed and maintained to prevent failure pursuant to 10 CFR 40 Appendix A 
Criterion 5(a)(5). Site licensed activities are administered under Ground Water Quality Discharge 
Permit UGW 170003, and the requirements regarding groundwater protection for the TSF are 
contained therein. 
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• If liner left in place following operations, wastes cannot migrate into liner during active life 
of facility (10 CFR 40 Appendix A, Criterion 5A(1)) 

 
The proposed design will prevent the migration of wastes into the liner system during and 
following operations. The operation of the leachate collection system will continue until the 
tailings drainage and consolidation are more than 90 percent complete.  The post-closure cover 
system will limit infiltration to immeasurably small levels. The volume of free liquids within the 
TSF cells after closure will be very small. 

 
• Impoundment must not be overtopped (10 CFR 40 Appendix A, Criterion 5A(4)) 
 

Minimum freeboard to store PMP inflow and operational water as well as to allow adequate 
height for wave action is included in the design of the TSF. 

 
• Leakage detection system required for synthetic liners (Utah Administrative Code Rule 

R317-6, BAT requirement). 
 

A leakage detection system will be provided, independent of any ground-water monitoring 
program. 

 
• Tailings must be dewatered by a drainage system at the bottom of the impoundment (Utah 

Administrative Code Rule R317-6, BAT requirement). 
 

A leachate collection system will be installed in the TSF cells and operated until the drainage rate 
approaches minimal levels. 
 

• Must install two or more liners and a leak collection system between such liners (Utah 
Administrative Code Rule R317-6, BAT requirement). 

 
A double synthetic liner with leak detection system will be installed over a one-foot compacted 
clay base as described in this Design Report.  Additionally, a leachate collection system will be 
installed in a filter/drainage bed over the double liner and clay base. 

 
Closure (10 CFR 40 Appendix A, Criterion 6 and as Directed by NRC Staff Technical Position 
[STP] for Erosion Protection covers) 

• Eliminate free liquids 
 

The volume of free liquids in the decant pool will be minimized in the TSF cells during 
operations by dewatering with the leachate collection system. Operation of the leachate collection 
system will be continued until the collection rates stabilize at levels of less than 1.5 gpm per 10 
percent of the typical full production operational collection rate. 
 

• Stabilize wastes 
 

Tailings will be allowed to stabilize (90 percent consolidation) prior to placement of the 
reclamation cover.  The method of tailings deposition has been designed to promote rapid tailings 
consolidation. 
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• Cover the impoundment to: 
 

• Minimize long-term liquid migration 
• Promote drainage and minimize erosion 
• Accommodate settling and subsidence 
• Maintain effectiveness with minimum maintenance 
 
The final cover will be designed: (1) with a HDPE geomembrane and low permeability clay cap 
to minimize infiltration and emanation of radon gas; (2) to minimize reliance on active post-
closure maintenance due to its conservative erosion-resistant design; (3) to promote drainage 
while minimizing erosion through flat slopes and/or rock protection; (4) to control run-on and 
drainage of waters and (5) to accommodate any tailings settlement.  Further, the site is located in 
a geographical area where annual evaporation (approximately 70 inch/yr.) exceeds the annual 
precipitation, (approximately 7 inch/yr.). 
 

Radon Standards 

• Post-operations (40 CFR 61, Subpart T; currently EPA – NRC MOU): 
 

• radon emissions not to exceed 20 pCi/m2-s 
• must be in compliance after ceasing to be operational until license termination 
 
The reclamation cover design incorporates a radon barrier capable of reducing emissions to levels 
below the radon standard for the required time period while reducing infiltration of surface waters 
into the TSF cells. 
 

3.1.3 EPA Regulations (40 CFR 61, National Emission Standards for Hazardous Air Pollutants 
[NESHAPs]) 

Any modifications to the existing TSF cells shall be in accordance with 40 CFR 61.  Operations, 
maintenance and monitoring of the TSF shall comply with 40 CFR 61 for radon emanation. 
 

3.1.4 10 CFR 40 Appendix A Criterion 6 through Criterion 10 

Criterion 6 - Closure Cover. The closure cover design is currently as described in the “Tailings 
Reclamation and Decommissioning Plan for Shootaring Canyon Uranium Project – 2005, 
Revised: December 2006”.  The Reclamation Plan will be updated to incorporate the revised TSF 
cell design as well as to address comments from the DRC.   
 
Criterion 7 – Pre-operational Monitoring. The mill and the major TSF structures exist at the 
site. Pre-construction monitoring has been conducted, and the ongoing monitoring program 
including any proposed changes will be presented in a Compliance Monitoring Report to be 
submitted at a later date.   
 
Criterion 7A – Detection Monitoring. The ground-water monitoring program is currently being 
updated and will be submitted to the DRC in a separate submittal as part of an Environmental 
Compliance Monitoring Report.  The ground-water monitoring program is administered under 
Ground Water Quality Discharge Permit UGW 170003. 
 
Criterion 8 – Airborne Emissions. Airborne emissions related to the TSF are associated with 
fugitive dust emissions.  The main sources of fugitive dust at the site are from road dust from 
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haul/access roads, ore stockpiling, direct particulate emissions from the ore stocks and TSF, and 
construction activities.   Fugitive emissions from the TSF will be minimized through design and 
the routine implementation of ponding and spraying. Fugitive emissions from roads and other 
actively worked areas will be controlled by application of water or chemical agents as the need 
arises.   The Standard Operating Procedure (SOP) for fugitive dust control is under development 
and will be provided in the final SOP document to be submitted to the DRC at a later date.    

 
Criterion 8A – Daily Inspection of Waste Retention Systems. The draft SOP for dam and 
facilities inspection is under development and will be provided in the final SOPs to be submitted 
to the DRC at a later date.   
 
Criterion 9 – Financial Surety. The financial surety for decontamination and decommissioning 
is described in the “Tailings Reclamation and Decommissioning Plan for Shootaring Canyon 
Uranium Project – 2005, Revised: December 2006”.  The Reclamation Plan will be updated to 
incorporate the revised cell design as well as to address comments from the DRC.   
 
Criterion 10 – Long-Term Surveillance. The CPI adjusted long-term surveillance fee is 
included in the financial surety described in the “Tailings Reclamation and Decommissioning 
Plan for Shootaring Canyon Uranium Project – 2005, Revised: December 2006”.  The 
Reclamation Plan will be updated to incorporate the revised cell design as well as to address 
comments from the DRC.   

 
3.2 State of Utah Regulations 

The State of Utah entered into an agreement with the NRC in 2004 that resulted in the State of Utah 
assuming primacy in the regulation of uranium milling and tailings facilities. With this agreement, the 
applicable regulations as cited in Section 3.1 and any modifications or additions are under the 
administration of the State of Utah. 
 
3.2.1 Ground Water Protection (UAC Rule R317-6) 

The administrative rule stipulates that any newly constructed facility which discharges or would probably 
result in a discharge of pollutants that may move directly or indirectly into the ground water must apply 
for a ground water discharge permit. The rule identifies a broad range of facilities to which it applies, and 
specifically includes facilities with waste storage piles, landfills and dumps, mining, milling and 
metallurgical operations. The rule also requires that any facility constructed or operated before the rule 
was enacted (August 1989), must submit a notice of the nature and location of any discharges to the state 
within 180 days of the adoption of the rule, and submit an application for a discharge permit upon 
notification by the state. The design of the multilayered liner system, as outlined within this Design 
Report, will prevent discharge of pollutants either directly or indirectly into the ground water for this 
milling operation. The site is administered under Ground Water Quality Discharge Permit UGW 170003.  
This permit will be updated based on this design and the associated compliance monitoring plan and 
standard operating procedures that are being submitted. 
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3.2.2 Design Basis 

To meet BAT requirements as part of UAC R317-6, Plateau Resources chose to use the Engineering 
Design Basis as defined by the DRC (Utah DEQ, 2007).  Uranium One has chosen to follow this same 
approach for the revised design.  DRC provided Uranium One with a summary and clarification of the 
BAT design basis requirements in their letter dated November 9, 2007 (Utah DEQ, 2007).  It is Uranium 
One’s understanding that Uranium One must meet or exceed the design guidelines agreed upon by the 
DRC and Plateau Resources and stated in the original March 17, 1999 Ground Water Discharge Permit 
(Utah DEQ, 1999) to meet the Engineering Design Basis for BAT.  The design guidelines as listed in the 
March 17, 1999 Permit (Utah DEQ, 1999) are listed in italics below for reference:   
 

a. slurried tailings waste; 
b. a 3-inch corrugated advanced drainage system (ADS) HDPE pipe leachate 

collection system installed within a sand filter bed; 
c. a 60-mil HDPE  primary liner with a maximum allowable design leakage rate of 

200 gallons per acre of disposal cell area, per day; 
d. HDPE leak detection collection sumps for leak detection liquid collection; 
e. a geonet leak detection layer; 
f. a 60-mil HDPE secondary liner to be anchored with anchor trenches; 
g. at least 12 inches of compacted clay with a maximum permeability of 1x 10 -7 

centimeters per second;  
h. native soil and/or bedrock will be graded, shaped, and prepared for the basal 

clay liner.  Maximum side slope will be 3H:1V. 
 
Uranium One will meet the intent of the design guidelines above for the current design.  Design features 
that differ from the design guidelines are the LCS piping and the grading of the cell side slopes.  The 
current LCS piping design includes 4- to 8-inch diameter SDR 15.5 HDPE pipe.  The 3-inch corrugated 
pipe listed in the design guidelines was determined to have insufficient load bearing capacity.  The 
maximum side slopes for the cells will be 2.5H:1V, except for the upstream face of the existing dam.  The 
side slopes are stable for operational and pseudostatic conditions. 
 
The November 9, 2007 letter from the DRC also summarized additional BAT engineering design basis 
and operation requirements provided in the December 28, 1998 DRC and Division of Water Quality 
Statement of Basis (SOB).  This summary information is provided in italics below for reference:    
 

A. Double HDPE Liners and Leak Detection System – including a double HDPE membrane liner 
system with an intervening leak detection system (LDS) to detect leakage from the upper HDPE 
membrane. 

B. Composite Liner System – the lower HDPE membrane was to be placed in intimate contact with 
an underlying clay layer to form a composite liner, which would greatly minimize leakage that 
could be released to the impoundment’s foundation.  Neither the December 28, 1998 SOB nor the 
March 17, 1999 Permit include a direct explanation for the minimum clay layer thickness (1-foot) 
or maximum permeability (1.0E-7 cm/sec).  However, it appears that the maximum clay 
permeability was derived from EPA RCRA guidance for landfill construction (see Design and 
Construction of RCRA/CERCLA Final Covers, EPA/625/4-91/025, May, 1991, Chapters 1 and 
2), and that the minimum clay thickness is based on good engineering practice for 
constructability.  We also acknowledge that the clay thickness specification could have been 
arrived at by negotiation. 

C. Leachate Collection System and Maximum Allowable Head – a leachate collection system (LCS), 
including HDPE piping and sand filter layer, was to be located above the primary HDPE liner.  
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This design, in concert with an operational requirement of a 3-foot maximum head on the 
primary HDPE membrane, would greatly reduce the leachate driving head and potential leakage 
thru the upper HDPE membrane.   

D. LDS Maximum Allowable Leakage Rate – the approved design included a 200 gallon/acre/day 
maximum allowable leakage rate (ALR) for the leak detection system (LDS), based on 1992 EPA 
guidance (EPA, 1992).  The geonet material specifications for the LDS was to include a 
transmissivity that was greater than this ALR, so as to ensure free flowing conditions to the LDS 
collection sumps. 

E. BAT Performance Monitoring Criteria – head monitoring of the LCS and flow rate monitoring of 
the LDS were to be used as the primary points of compliance, and as an early warning system to 
demonstrate protection of groundwater quality.  BAT compliance was achieved at the 
impoundment, so long as:  1) head values in the LCS remained below 3-feet above the lowest 
point on the primary HDPE membrane, and 2) daily LDS flow rates were below the 200 
gallon/acre/day ALR value.  Although not mentioned in the December 28, 1998 SOB, this 
approach to compliance monitoring is allowed in the GWQP Rules under UAC R317-6-6.9(B).   

F. BAT Performance Monitoring Plan and Reporting - the original Permit also required a BAT 
Performance Monitoring Plan be submitted and approved by the Executive Secretary before liner 
system construction (Permit, Part II.H.2).  Details regarding BAT monitoring (LCS head and 
LDS daily flow rate) were stipulated in Part II.E.2.  BAT reporting requirements were also 
specified in Part II.G.2 

G. De-Minimus Discharge – based on the above engineering design and operational parameters, 
any discharge from the lower HDPE liner to the foundation was deemed a de-minimus discharge. 

H. Contingencies for BAT Failure – in the December 28, 1998 DRC/DWQ SOB the Executive 
Secretary also laid out possible remedial actions should BAT failure be found to exist in either 
the LCS head or the LDS flow rates, including (ibid., p. 6):  1) isolation of the point of failure and 
retrofit construction, 2) cell closure should retrofit construction be infeasible, and 3) contaminant 
transport modeling to demonstrate that groundwater quality will be protected despite the BAT 
failure. 

I. Other BAT Related Considerations – a few other issues were also considered in the SOB that are 
related to BAT design for the facility under the original Permit.  These include: 

1) Existing Groundwater Monitoring Well Network - the Executive Secretary largely accepted 
the existing groundwater monitoring well network as it stood in 1998, with two exceptions 
(see December 28, 1998 DRC/DWQ SOB, pp. 3-4):  

a) Two New Vertical Gradient Wells – as outlined in Part II.H.3 of the original Permit, 
two new wells were to be installed to determine head and groundwater quality 
conditions in an area below the perched aquifer, i.e. middle Entrada aquifer.  These 
included new well RM16 to be installed adjacent to existing well RM11, and new well 
RM17 to be installed adjacent to RM13. 

b) Ore Storage Pad Well – Part II.H.3 of the original Permit also required installation 
of a new well RM2R, to be installed on the downgradient side of the ore storage pad.   

The December 28, 1998 SOB (p. 4) also explained that so long as the BAT performance 
standards were met (i.e., maximum LCS head and/or daily LDS flow rates), that :  “… neither 
contaminant transport modeling nor a well spacing evaluation is necessary”. 

2) Cover Design Model and Performance Criteria – an infiltration model was required for the 
closed cell condition to demonstrate the absence of a “bathtub” effect (see original Permit, 
Part II.H.6).   



 
 

Shootaring Canyon Design Report  28 

3) Reclamation Plan – was to incorporate the findings of the infiltration model used to evaluate 
the long-term cover design.  This plan was to be submitted for Executive Secretary approval 
before commencement of milling operations (see original Permit, Part II.H.8). 
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4.0 TAILINGS DISPOSAL CONCEPT 

4.1 General Site Layout 

This section describes the general concept for tailings disposal at the Shootaring Canyon tailings storage 
facility (TSF).  The current plan for mill tailings disposal utilizes the TSF site previously permitted, 
constructed, and owned by Plateau Resources.  The general layout of the TSF site is presented on 
Drawing P1.1.   
 
The TSF site occupies a broad valley flanked by a high, narrow sandstone mesa along the west side and a 
low bluff along the east side.  The mill site is located at the top of the bluff to the east.  The valley was 
drained by a dry wash sloping from north to south. 
 
A zoned earth embankment dam was constructed across the valley in the early 1980s as part of the initial 
TSF.  This dam, referred to as the “Shootaring Dam” in previous investigations by others and as the 
“South Dam” in this report, has a height of approximately 120 feet and is listed as a jurisdictional dam 
with the Utah State Engineer’s Office.  Several other low, non-jurisdictional embankments were also 
previously constructed upstream of the South Dam during the initial mill operations.  The ‘cross valley 
berm’ (~30 feet high) is located approximately 1,500 feet north of the South Dam, and another small 
embankment dam (~15 feet high), called the ‘north dike’ in some previous studies, was constructed 
another 700 feet north of the cross valley berm.  An additional embankment, termed the ‘east dike’ in 
previous studies, was constructed north of the cross-valley berm and parallel to and east of the natural 
drainage channel (as shown on Drawing P.1.1).   
 
As discussed later in this section, a small volume of tailings was produced during the initial mill operation 
and discharged into the facility.  In addition, 11e.(2) byproduct materials from cleanup of several nearby 
sites, unprocessed ore, and contaminated soils from a previous tailings fluid spill exist within the 
boundaries of the TSF.  All of these materials will be relocated to within the lined TSF during operations. 
 
4.2 Cell Configuration 

Tailings disposal will take place within a two-cell system encompassing a total of 80 acres of area, to be 
in compliance with EPA radon emanation requirements.  The tailings disposal concept includes phased 
construction of a South Cell (39.9 acres) and a North Cell (39.3 acres), as shown on Drawing P1.1.  
Tailings will be deposited in stages by switching back and forth between the South and North Cells.  The 
South Cell will be constructed first, to a lined elevation of 4430 feet, to expedite mill startup and to 
minimize startup capital costs.  A process and evaporation pond will be designed when design criteria for 
this component have been finalized.  Details of construction and operation sequencing are presented in the 
following section. 
 
4.3 Construction and Operation Sequencing 

The TSF will be constructed and operated in four phases listed below.  Elevations listed below are in feet 
above mean sea level. 
             

Phase I Construction of South Cell to Elevation 4430 ft for Initial Storage for Mill Startup 
(Year 0) 

Phase II Deposit Tailings in South Cell while Completing Construction of North and South 
Cells to Elevation 4466 ft for Ultimate TSF (Years 1-5) 

Phase III Tailings Deposition in North and South Cells (Years 6-18) 
Phase IV Reclamation and Closure (Years 19-20). 
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In Phase I, the South Cell will be constructed to the interim elevation 4430 incorporating and lining the 
existing earthfill dam (South Dam), which will minimize earthwork so that milling can begin as soon as 
possible.  The proposed grading of the South Cell for Phase 1 is shown on Drawing P1.3.  Phase I 
deposition in the South Cell will proceed to a maximum pool elevation of 4423.5 (established by 
freeboard calculations).  After milling operations commence, work will continue in Phase II to construct 
the remaining portions of the TSF.  The proposed grading at the North and South Cells for Phase 2 is 
shown on Drawing P2.1.  During the operational deposition in Phase III, the North and South Cells will 
be separated by a progressively raised low earthen divider berm, as shown on Drawings D1 and D2.  
Tailings will be deposited to elevation 4458 and 4461 in the North and South Dam, respectively, by 
alternating back and forth between the cells during the operational lifetime of the facility, ensuring that 
tailings in the inactive cell are covered at all times.  The surface of the cell that is not in active deposition 
will be maintained in a wet or flooded condition to serve the dual role of radon barrier and evaporative 
surface.  When the storage capacity of both cells has been reached, the TSF will be reclaimed during 
Phase IV.  The depositional staging through the lifetime of mill operation is presented in Table 4-1. 
 

Table 4-1. Summary of TSF Depositional Staging 

Depositional 
Stage 

Project Period (year) 
(Year 0 = Phase I 

Construction) Phase Cell 
Max Pool 
Elevation 

1 1-4.9 Phase I South 4423.5 
1 4.9 – 5.8 Phase II South 4429 
2 5.8 – 6.9 Phase II North 4439 
3 6.9 – 11.6 Phase II South 4449 
4 11.6 – 15.3 Phase II North 4458 (full) 
5 15.3 – 18.5 Phase II South 4461 (full) 

 
4.4 Existing Tailings and Contaminated Soils 

An estimated 99,700 cy of tailings, 11e.(2) byproduct materials and locally contaminated materials exist 
within the TSF boundaries, as shown on drawing P1.2.  These materials will be moved to the South Cell 
after it has been lined.  The materials to be moved are summarized on Table 4-2. 
 

Table 4-2. Summary of Materials to be Moved to South Cell 

Material1 Source Location 
Quantity 

(cy)1 

Tailings Produced April 1982 August 1982 North Cell 
North of Cross-Valley Berm 25,000 

11e.(2) 
Byproduct 
Materials 

Imported from Hanksville and 
Hydro-Jet sites 

North Cell 
North Dike, East Dike 50,000 

Ore Erosion protection for cross-valley 
berm 

North Cell 
Cross-Valley Berm 6,700 

Contaminated 
Soil 

Soils contaminated by 1982 
tailings spill for which cleanup 
does not meet current standards 

South Cell 
North of South Dam 18,000 

  Total 99,700 
1 Material quantities reported in Hydro-Engineering (2005b) 
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The contaminated soils from the 1982 tailings fluid spill will be removed and temporarily relocated to the 
area upstream of the cross-valley berm while the South Cell is constructed during Phase I.  When 
construction of the South Cell is complete, all of the materials listed in Table 4-2 will be relocated there 
for permanent storage.  All areas where materials have been removed will be resurveyed prior to 
construction to ensure that cleanup criteria have been met.  Verification of this clean up will be provided 
to DRC for concurrence and no construction will begin until DRC concurrence is received. 
 
It is noted that there is some disparity in the quantities listed in Table 4.2 as reported in Hydro-
Engineering (2005b).  Page 1-1 reports 25,000 cy of existing tailings and 39,100 cy of 11e.(2) byproduct 
material.  In contrast, page 9-3 reports 83,000 cy of existing tailings and 50,000 cy of 11e.(2) byproduct 
material.  SRK (2007) reports on page 3-38 that 27,825 lbs of U3O8 was produced at the mill from April 
through August of 1982.  Using an ore production rate of 750 TPD and a grade of 0.007%, Tetra Tech 
calculated that it would take only 27 days to produce this quantity of yellowcake.  In contrast, we 
calculate that it would take 4.8 months to produce 83,000 cy of tailings, running at full capacity for the 
entire period.  Although the 4.8 month figure is plausible, it is highly unlikely that the mill operated at full 
capacity from the first ton of production in April to shutdown in August.  In consideration of these 
observations, the 25,000 cy figure appears more credible, and is the figure we have reported herein.  
Regardless, there is sufficient interim storage capacity in the clay lined existing tailings cell for 
contaminated soils and all 11e.(2) byproduct material will be transferred to the new south cell once 
constructed. 
 
4.5 Radionuclide Control 

Environmental protection from the radionuclides in the tailings and contaminated soils will consist of an 
underlying liner system, TSF capacity considerations, and management of dust control and air quality.  
Groundwater resources will be protected with a multi-layer composite liner system consisting of a 
compacted clay liner (CCL), a secondary HDPE geomembrane with a geonet leak detection system, 
primary HDPE geomembrane, and a leachate collection system over the primary liner.  This liner system 
will be supplemented by leak detection sumps and downgradient groundwater monitoring wells.  Surface 
water drainage through the site and the TSF capacity will be designed so that all potentially contaminated 
waters are stored within the TSF.  Ambient air quality will be protected from the release of radon-222 
from exposed tailings surfaces by a combination of water cover, interim soil cover, and surface spraying.  
Annual radon monitoring will be performed to comply with NESHAPS requirements as described in the 
Compliance Monitoring Plan that will be submitted at a future date. 
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5.0 CELL DESIGN 

The design of the cell floors, side slopes, embankments and access roads are discussed in the subsections 
below, followed by the results of slope stability analyses and a discussion of earthwork and TSF storage 
volumes.  Elevations presented in this section are in feet above mean sea level.   
 
Phase I will consist of constructing the South Cell to a lined elevation of 4430 for initial tailings disposal.  
Both the North and South Cells will be constructed to a lined elevation of 4466 during Phase II at the 
same time that tailings are being deposited in the South Cell.     
 
5.1 Floor Grading 

The floor grading for the South and North Cells are presented in drawings P1.3 and P2.1, respectively.  
The floors of both cells will slope gently to the south, roughly following the existing topography.  Floor 
grades generally range from 4.0 percent to 6.3 percent in the South Cell, and 3.3 percent to 4.5 percent in 
the North Cell.  Sumps will be constructed near the center of the South Dam for the South Cell, and at the 
southeast corner of the North Cell.  The rough grading for both cells included removal of contaminated 
soils in the South Cell, and removal of the tailings, ore, and imported 11e.(2) byproduct material 
(described in previous sections), as shown on drawing P1.2. 
 
5.2 Side Slopes 

The side slopes of both the North and South Cells will be 2.5:1(horizontal:vertical) as shown on Drawing 
P1.10.  The slopes will be constructed of random onsite fill materials produced during cell excavation.  A 
minimum   1-foot thick compacted clay liner (CCL) having a maximum permeability of 1x10-7 cm/s 
beneath the composite liner system will be constructed to provide additional protection of groundwater 
resources.  However, the CCL on the 2.5:1 side slopes will have twice the required thickness for 
constructability.  To ensure sufficient compaction to achieve the maximum permeability, the CCL on the 
side slopes may have to be overbuilt to accommodate the width of construction equipment, and then cut 
back to the design thickness; the minimum CCL thickness has been doubled to ensure its integrity during 
this procedure.  Areas where the outboard perimeter of the TSF meets existing grades will be trimmed to 
a slope of 1:1 where the slope is in bedrock (likely for the majority of the east and west sides), and to 2:1 
where the slope is in undisturbed natural soils (most likely for portions of the north and east sides of the 
North Cell). 
 
The northern edge of the TSF lies very near and parallel to the north property line.  The property to the 
north is BLM land.  As shown on drawings P2.1 and P2.5, it will be necessary to fill a shallow depression 
located immediately across the northwest corner in order to prevent storage of precipitation runoff at this 
location.  This construction task will have to be negotiated with BLM prior to implementation of Phase II. 
 
5.3 South Dam 

Details for the South Dam are presented on drawings P1.7 and P2.7.  The crest of the existing South Dam 
is presently at elevation 4432.  The upstream face of the existing South Dam has a slope of 2:1, and will 
remain at this slope.  The existing riprap will be removed and stockpiled for reuse.  For Phase I, the riprap 
at the upstream face will be removed, the surface will be prepared, and a 2-foot thick compacted clay liner 
(CCL) having a maximum permeability of 1x10-7 cm/s will be constructed to elevation 4430 on the side 
slopes. 
 
During Phase II, the dam will receive a homogeneous downstream raise to elevation 4468.  The upstream 
and downstream slope faces of the Phase II raise above elevation 4432 will be 2.5:1.  The slopes of the 



 
 

Shootaring Canyon Design Report  33 

upstream dam face will receive a 2-foot thick compacted CCL having a maximum permeability of 1x10-7 
cm/s prior to placement of the composite liner system to elevation 4460. 
 
5.4 Divider Berm 

The North and South Cells will be separated by a divider berm.  Details for the divider berm are presented 
on Drawing D1.  The initial divider berm will be constructed of random site fill to the same elevation as 
the existing South Dam (at elevation 4432).  The liner for Phase I will be at elevation 4430 and will 
terminate at the upstream berm crest, where it will be integrated with the North Cell liner during Phase II.  
Subsequent staged raises to the divider berm will be constructed of compacted tailings.  The upstream and 
downstream faces of the initial divider berm will be 2.5:1, with 2:1 slopes used for the subsequent stages. 
 
5.5 Access Roads 

Access around the perimeter of the cells will be provided by constructing narrow roads around the cell 
perimeters.  Sections and details of the access roads are presented on drawing P1.10.  Temporary access 
around the 4432 elevation of the South Cell during Phase II will be provided by preserving the outermost 
17 feet of the bench at this elevation for tailings distribution piping and service/maintenance vehicle 
access.  The surfaces of all access roads will be sloped toward the cell at a 1 percent grade to facilitate 
surface runoff.  The access roads will be constructed 2 feet higher than the liner elevation to provide both 
vertical distance for surface drainage ditches and cover protection for the HDPE liner from maintenance 
traffic. 
 
As shown in the details on drawing P1.10, the HDPE liner will run the entire 17-foot width of the 4430 
access road beneath the roadway, and will be sloped toward the cell at a 1 percent grade.  The composite 
liner at the 4430 level will terminate in an anchor trench located 17 feet inside the edge of the road.  The 
HDPE liner at elevation 4460 will terminate in an anchor trench located 8 feet inside the cell edge. 
 
Surface drainage from the slopes above the cells will be collected in ditches and conveyed into the cells 
via concrete drainage fords at prescribed spacings, as shown in drawings P1.5 to P1.10 and P2.3 to P2.8. 
The safety berms constructed several feet inside of the cell edges will contain openings at 200-foot 
intervals to provide access to the cell for precipitation runoff.  Surface runon around the perimeter of the 
TSF will be collected in ditches and conveyed to the TSF across the access roads via concrete drainage 
fords.  Surface water control is discussed in detail in Section 8. 
 
Several design features were incorporated into the access road section depicted in drawing P1.10.  The 
access road cross section provides 2 feet of cover over the HDPE liner for protection from light 
construction traffic.  The lowermost layer of the road section consists of an 8-inch thick layer of 1-inch 
screened rock over protective geotextile fabric.  The purpose of this layer is to minimize the buildup of 
hydraulic head across the roadway after the tailings level rises above the access road in subsequent 
depositional phases by providing continuous drainage along the primary HDPE liner.  Additionally, as 
shown on drawing P1.10, the anchor trench for the Phase I composite liner at elevation 4430 will be 
terminated along the outboard edge of the 17-foot wide access road.  The reasons for this configuration 
are threefold:  (1) this location for the anchor trench will provide easy access to the Phase I liner for 
integration with the Phase II liner; (2) the roadbed over the liner for the 17-foot access road width will 
provide temporary ballast to the liner when the anchor trench is severed during integration with the Phase 
II liner; and (3) having the liner run the full width of the temporary bench will provide additional 
protection against release of any tailings fluids that might occur along the roadway during Phase I 
operational deposition. 
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5.6 Composite Liner System 

Details for the composite liner system are presented on Drawings L1 through L5.  The drainage gravel 
layer of the LCS will stop at the cell floor, and will not continue up the side slopes.  Anchor trenches will 
be constructed along the top of each cell.  The LCS/LDS systems for Phase I and Phase II will be 
integrated to ensure continuity of the liner and drainage systems.  Drawing L5 presents a detail and 
construction sequences for integration of the Phase I/II composite liner system.  Liner design criteria are 
presented in Section 7. 
 
5.7 Mill Process Pond(s) 

Mill process rates of fluids to be discharged to the process ponds are not available at this time.  The 
planned location of the ponds is shown on drawing P1.1.  The ponds will be constructed with the same 
liner detail as for the primary tailings storage cells except that there will be no leachate collection system.  
Final design of the ponds will be completed when design requirements have been finalized. 
 
5.8 Slope Stability 

Analyses of the embankments and side slopes were conducted to ensure sufficient stability for the slopes 
and embankments for all configurations and conditions expected to be exist during the operational life of 
the TSF.  Seepage and stability analyses were conducted using GeoStudio 2007 design software (Version 
7.12, Build 4143, GEO-SLOPE International, Ltd.). 
 
In addition to static analyses, pseudostatic analyses were conducted for each configuration to assess slope 
stability during seismic activity.  As described in Section 2.5, the probabilistic seismic hazard analysis for 
the Shootaring Canyon site indicates a peak ground acceleration (PGA) of 0.18g for a 10,000 year return 
period, equivalent to a 10 percent chance of exceedance in the 1,000 year design life of the TSF.  A 
horizontal coefficient of 2/3 of the PGA, or 0.12g, was for pseudostatic analyses. 
 
The soil strength parameters used in the analyses were taken from previous investigations or were adapted 
from these investigations.  The tailings beach sands were assumed to have higher shear strength properties 
and higher density than the unconsolidated tailings.  Similarly, the sands used to construct the divider 
berms will consist of compacted sands from tailings beaches and from cycloned tailings stockpiled during 
deposition, and will have higher densities than the as-placed beach sands.  Consequently, the compacted 
tailings to be used to construct the divider berm raises are expected to have the same strength properties 
as the random fill materials.  Design soil strength parameters for the stability analyses are presented in 
Table 5-1. 
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Table 5-1. Design Soil Strength Parameters for Slope Stability Analyses 

Soil Type1 Use 

Total 
Unit 

Weight 
pcf 

Cohesion 
psf 

Friction 
Angle 
deg 

Clay core South dam (as-built) core 122 0 27 
Sand filter South dam (as-built) filter 125 0 32 
Clayey sand & gravel South dam (as-built) shell 139 0 40 
Toe drain material South dam (as-built) toe drain 130 0 35 
Entrada Sandstone Foundation and prepared 

foundation 
140 1,000 45 

Compacted Random Fill 
(On-site materials and 
excavated Entrada Sandstone) 

Floor grading, side slopes, divider 
berm (first stage), Phase II South 
Dam raise 

125 0 32 

Unconsolidated tailings Stored waste  100 0 10 

Tailings beach sand2 Divider berm (stages 2 – 5) 115 0 28 
Compacted tailings Divider berm (stages 2 – 5) 125 0 32 
1 Soil strength parameters from Hydro-Engineering, LLC (2005b) 
2 Modified from unconsolidated tailings and compacted random fill 
  
Operational stability of the South Dam was analyzed assuming full failure of the leachate collection and 
liner systems.  Seepage analyses were performed to determine the design phreatic surface for slope 
stability analyses. 
 
The divider berm was analyzed at the key stages of initial tailings deposition and conditions that will exist 
for all depositional subsequent depositional stages. 
 
For slope stability analyses, the phreatic surfaces for analyses of the side slopes and South Dam were 
assumed to be incident with the slope faces at the maximum pool elevations, although the actual pool 
surface will likely be distant from the slope faces below the tailings beaches spigotted from the cell 
perimeters.  For the side slopes and divider berm, the phreatic surface was assumed to have a more 
realistic condition typical of tailings deposition, where the pool surface is distant from the slope face, and 
the LCS draws the phreatic surface steeply downward so that it is not incident on the faces of the divider 
berm.  Tailings deposition will be managed to ensure these conditions are met during operational 
deposition. 
 
Slope stability was analyzed for the South Dam, side slopes, and the divider berm for the end of 
construction phase and for intermediate or final stages of operational deposition.  Both static and 
pseudostatic analyses were conducted for both the upstream and downstream faces of the embankments.  
The results of slope stability analyses are summarized in Table 5-2 and presented graphically in Appendix 
D. 
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Table 5-2. Results of Slope Stability Analyses 
Safety Factor 

Slope Static 
Pseudostatic 

(0.12g) 
Side Slopes 
End of  Construction 
End of Phase I Deposition 

1.7 
1.7 

1.2 
1.1 

South Dam- Phase I 
End of Phase I Deposition 
Downstream Face 
Upstream Face 

1.7 
1.6 

1.3 
1.1 

South Dam- Phase II 
End of Construction 
Upstream Face 
End of Phase II Deposition 
Downstream Face 
Upstream Face 

1.6 
 

1.5 
1.6 

1.2 
 

1.1 
1.2 

Divider Berm 
End of Stage I Deposition 
Downstream Face1 

Upstream Face1 
5.6 
1.6 

2.8 
1.2 

End of Stage III Deposition 
Downstream Face1 

 
1.3 

 
1.0 

1 Upstream/downstream measured relative to global drainage channel  
 
These results indicate acceptable safety factors for all of the slope configurations and tailings conditions 
that are anticipated during the depositional life of the TSF.  It is noted that although the pseudostatic 
safety factor for the downstream face of the divider berm at the end of Stage 3 deposition (Figure D-22) is 
1.0 instead of the preferred 1.1, the critical surface is a shallow slope surface opposite the cell with active 
deposition.  This configuration of the critical surface is entirely within the embankment and does not pass 
into the tailings, so no breach of the divider berm at this location would be expected.  Any temporary 
breach that might occur would be minimal due to the deposition of tailings sands immediately upstream 
of the berm, and would be fully contained within the confines of the South Dam.  Additionally, this slope 
will be regraded to a flatter angle as part of final reclamation. 
 
5.9 Earthwork 

Cut and fill quantities for earthwork and tailings storage volumes for the storage facility are presented in 
Table 5-3.  In summary, a net 19,268 cy of cut will be required to construct Phase I, which will be 
temporarily stockpiled in the North Cell during Phase I.  Phase II will require a net 14,076 cy of fill, for a 
total Phase I/II balance of 5,192 cy of fill.  The total tailings storage capacity for Phase I will be 1,521,202 
cy (which includes the 99,700 cy of contaminated materials to be relocated from the North Cell), and for 
Phase II will be 3,425,648 cy, for a total storage capacity of 4,946,850 cy.  The cut fill quantities shown 
are for earthwork only, and do not include liner system components (e.g. compacted clay liners, drainage 
aggregate, etc.). 
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Table 5.3. Earthwork Volumes and Tailings Storage Quantities 

Phase Cut1 (cy) Fill1 (cy) 
Net1 

(cy) 
Total 

Storage (cy)
Phase I     

Pool elevation South Cell = 4423.5 303,686 284,418 19,268 (cut) 1,521,202 
Phase II          

Pool elevation North Cell = 4458 
Pool elevation South Cell = 4460 564,648 578,724 14,076 (fill) 3,425,648 

Phase I + II Combined  868,334 863,142  5,192 (cut) 4,946,850 
1 Cut and fill volumes are for mass earthwork only, and do not include LCS/LDS components (e.g. 
compacted clay liners, drainage aggregate, etc.) 
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6.0 TAILINGS AND WATER MANAGEMENT 

6.1 Tailings Deposition 

Tailings slurry will be delivered to the storage cells via a primary pipeline from the mill.  Tailings for 
each phase will be received by a distribution station, and from there they will be distributed to the 
appropriate cell for deposition through secondary piping.  The purpose of the distribution stations is to 
provide a means of controlling and delivering the tailings to the cell in the event of a spigoting or 
secondary distribution problem which requires the secondary distribution to be temporarily shut down for 
maintenance or repair, thus allowing continuous uninterrupted tailings flow. 
 
From the distribution stations, the secondary distribution piping will deliver the tailings to the cell for 
final storage.  Deposition of the tailings will be via conventional spigots or cyclone separation.  Tailings 
will be first deposited at the floor to provide an initial protective cover for the exposed LCS drainage 
layer.  The initial tailings deposition must be performed in such a manner to minimize disturbance or 
erosion of the exposed filter sand above the drainage gravel.  After the LCS drainage materials have been 
sufficiently covered, tailings discharge will take place primarily from the sides slopes.  Deposition will 
occur first in the South Cell, and will then cycle back and forth between the South and North Cells until 
both cells are full.  Full details and plans for tailings deposition are presently being developed, and will be 
presented in the Operations Plan. 
 
6.2 Tailings Production from Mill  

Lyntek, Inc. is currently performing the evaluation of the restart of the Shootaring Mill and has forecast 
that the upgraded mill will produce 1,053,000 lbs of uranium per year (Lyntek, 2008).  Based on an 
average ore processing rate of 750 tons/day, the rates of discharge of the tailings solids and water are of 
31.3 and 32.3 tons/hr, respectively (Lyntek, 2007).  These values assume a specific gravity of 2.7 for the 
solids and 1.0 for the water.  
  
Uranium One does not currently plan to recycle tailings water back to the mill.  The tailings water will be 
used as a cover and dust control for the tailings cells during operation.  The cell that is not in active 
deposition will remain flooded or receive water spray to serve the dual role of radon cover and 
evaporative surface. 
 
6.3 Water Balance 

A detailed water and tailings mass balance computer model was developed for the Shootaring Mill using 
the dynamic modeling platform called GoldSim (V. 9.6.  GoldSim Technology Group, LLC.  Copyright 
1998-2007).  GoldSim is a Windows-based computer program used to simulate engineering systems and 
is highly suited to work with the system variability of a mine site as it is being constructed and operated.  
The model simulates the key inflows and outflows to the system during the life of the mill.  See Appendix 
E.1 for a more detailed description of the GoldSim Model.  See Appendix E.2 for a summary of water 
inflows and outflow to each cell during the life of the Mill. 
 
Once the model was developed, it was used to identify tailings and pool elevations and to estimate the 
times during operations that the discharge is cycled between the North and the South Cells based on 
operational parameters.  These operations parameters included:   
 

1. Maintenance of adequate freeboard in both cells. 
2. The pond surface elevation between the two cells not to exceed 10 feet. 
3. Tailings deposition begins May 1, 2009. 
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6.3.1 Model Inflows 

Tailings Slurry – Tailings slurry is produced at a rate of 63.6 tons/hr over the entire life of the mill.  This 
production rate is over 350 days per year.  The tailings slurry is 49.2 percent solids by weight with a 
solids density of 97 lb/ft2.  An additional 100,000 cubic yards of existing tailings currently within the TSF 
limits which will be excavated and added to the South Cell after it is complete.  The rate of excavation is 
assumed to be approximately 1,380 yds3/day for 60 days. 
 
Return Water from Leachate Collection System – Water is collected from the Leachate Collection 
System (LCS) and is returned to the top of the pond either directly or with the tailings slurry.  In either 
case, since the rate at which water is removed from the system is the same as the rate at which it is 
returned to the system, the net effect on the water balance is zero and, therefore, was not included in the 
water balance model.  

Precipitation – Average monthly rainfall values were used to determine the precipitation contribution to 
the tailings water pool.  The precipitation rates (Table 6-1) used were from the water balance conducted 
for the Tony M Mine (Tetra Tech, 2006).  Appendix 2 from the Tony M Mine 2006 Report has been 
attached as Appendix E.3 of this report for reference.   
 

Table 6-1. Monthly Average Precipitation 
Station Location 

Month Department 
of Interior Wahweap, 

AZ 
Page, 
AZ 

Mexican 
Hat, UT 

Moab, 
UT 

Piute Dam, 
UT 

Station Number 29114 26180 425582 425733 426897 

Average 

Jan 0.66 0.48 0.50 0.52 0.66 0.61 0.55 
Feb 0.68 0.54 0.48 0.47 0.61 0.56 0.53 
Mar 0.70 0.61 0.62 0.46 0.81 0.54 0.61 
Apr 0.36 0.37 0.44 0.36 0.82 0.61 0.52 
May 0.505 0.37 0.41 0.39 0.73 0.76 0.53 
Jun 0.31 0.19 0.16 0.21 0.42 0.48 0.29 
Jul 0.49 0.54 0.50 0.64 0.78 0.85 0.66 
Aug 0.63 0.74 0.70 0.66 0.86 1.15 0.82 
Sep 0.73 0.64 0.69 0.70 0.85 0.96 0.77 
Oct 0.75 0.80 0.88 0.83 1.02 0.53 0.81 
Nov 0.78 0.61 0.55 0.51 0.70 0.57 0.59 
Dec 0.69 0.41 0.49 0.49 0.75 0.63 0.55 
Annual 7.28 6.30 6.42 6.24 9.01 8.25 7.24 

 
Precipitation falling on the lined impoundment area was modeled by multiplying the lined area by the 
monthly rainfall.  Precipitation inflows to the North Cell are assumed to be zero while it is being 
constructed based on the assumption that runoff water collected during construction would be removed to 
facilitate liner construction.  During Phase I, the precipitation collection area for the South Cell is 34.52 
acres, which increases to 41.85 acres during Phase II and is 40.31 acres for the North Cell (see Appendix 
G.3).   
 
Precipitation in the catchment areas above each of the cells can produce runoff which can contribute to 
the pond size.  The amount of runoff produced will be different depending on if the precipitation falls on 
primarily rock cliffs or the sandy soils and eroded sandstone soils in the valley.  To more accurately 
model these two distinct regions within the catchment areas each basin was divided in to two areas of 
possible runoff:  “cliffs” and “Other”.  The cliffs include the west bluff, consisting of Dakota and Entrada 
sandstone, slope varying 1.5:1 to vertical, and some talus, and the other areas included the mill site, wind-



 
 

Shootaring Canyon Design Report  40 

eroded sandstone, wind-deposited sandy soils in valley, and residual soils on the east bluff.  Each of these 
areas was assigned a runoff coefficient based on the month and the topography (see Section 8 and 
Appendix G.3). 
 
Runoff produced by precipitation falling on the catchment area above each impoundment was modeled by 
multiplying the total area by the monthly average rainfall and the monthly runoff coefficient.   
 
6.3.2 Model Outflows 

The outflow from the TSF includes evaporation from the open water surface and water that becomes 
permanently entrained in the tailings mass.  It was assumed in the modeling that no water is removed 
from the decant pond.  The impoundment will be lined with a double 60 mil HDPE liner, so no seepage or 
deep infiltration losses were incorporated into the water balance model. 
 
Evaporation – Evaporative losses from the water pool were modeled by multiplying the impoundment 
water pool area by the monthly evaporation rate.  The evaporation rates (Table 6-2) used were estimated 
from the water balance conducted for the Tony M. Mine (Tetra Tech, 2006).  See Appendix E.3 for 
discussion of estimation of the evaporation rates.  
 

Table 6-2.  Net Evaporation Rates 
Weather Station Location 

Month 
Department 
of Interior Wahweap Page Mexican Hat Moab Piute Dam 

Station Number 29114 26180 425582 425733 426897 

Estimated 
Evap. for 
Mine Site 

January 2.54      2.5 
February 2.72      2.7 
March 3.10 4.29 3.58    3.2 
April 4.24 6.39 5.79 5.80 4.53  4.8 
May 5.10 9.26 7.71 8.02 6.59 5.52 7.1 
June 6.89 10.91 9.64 9.84 8.02 7.11 8.8 
July 7.71 11.01 9.36 9.62 8.26 6.56 8.8 
August 8.37 10.05 7.78 7.77 6.77 5.23 7.3 
September 7.47 7.20 5.50 5.67 4.53 4.23 5.0 
October 5.25 4.96 3.00 3.17  2.91 3.1 
November 3.42 2.56 1.13 0.89   2.5 
December 3.31      2.4 
Annual 60.12 66.63 53.49 50.77 38.70 31.55 58.2 

Note:  Evaporation rate data from surrounding weather stations was derived from a Class A pan evaporation data 
using a evaporation pan factor of 0.70. 
 
The surface area was calculated based on a volume versus surface area relationship developed for each of 
the cells (Table 6-4).  The total volume of material (solids and water) contained in the cell at any given 
time was input into this relationship to calculate the surface area available for evaporation.  The total 
volume in the cell at each time step was calculated by summing the total solids, the volume of entrained 
water, and the volume of water pool at each point in time. 
 
Entrained Water  – Entrained water is the residual portion of the input water that is assumed to be held 
within the pore spaces of the tailings and is not available as free water.  The model assumes the placed 
tailings remain saturated and that 20 percent of the discharged water is entrained within the solids. 
 
Reclaimed Water – It was assumed that no water will be reclaimed and returned back to the mill. 
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Table 6-4  Volume/Area/Elevation Relationship for the North and South Cells 
North Cell 

Elevation Area (sq. ft.) Total Volume (ft^3) 
4407            7,434                                -    
4410           50,326                         86,640  
4420         270,118                     1,688,860  
4430         680,638                     6,442,640  
4440      1,078,494                   15,238,300  
4450      1,443,297                   27,847,255  
4460      1,649,909                   43,313,285  
4466      1,710,598                   53,394,806  

4468      1,730,985                   56,836,389  
South Cell 

Elevation  Area (sq. ft.)   Total Volume (ft^3)  
4363            6,380                                -    
4370         109,686                       406,231  
4380         346,213                     2,685,726  
4390         620,015                     7,516,866  
4400         900,865                   15,121,266  
4410      1,108,011                   25,165,646  
4420      1,209,713                   36,754,266  
4430      1,315,462                   49,380,141  
4440      1,490,284                   63,408,871  
4450      1,583,228                   78,776,431  
4460      1,678,626                   95,085,701  
4466      1,737,064                 105,332,771  
4468      1,756,738                 108,826,573  

 
6.3.3 Results 

Tailings are discharged into the North Cell and South Cell during the life of the impoundment (Table 6-5) 
(See Appendix E.2, Table 1, for a full listing of pond and surface elevations over time).  Tailings are first 
deposited in the South Cell while Phase II is being constructed.  In order to maintain an adequate 
freeboard in the South Cell of 6 feet, Phase II needs to be completed by the time the free water elevation 
reaches 4423.5 ft, which occurs at 3.9 years (Mar 2013).  At this point, the new embankment resulting 
from construction of Phase 2 allows for continued deposition of tailings to the South Cell until a pond 
elevation of 4429 is reached (Feb 2014).  Tailings discharge is then switched to the North Cell until a 
water elevation of 4439 (Mar 2015) and then back to the South Cell until 4449 is reached (Dec 2019).  
Discharge is then switched back to the North Cell until it reaches capacity at a pool elevation of 4458 
(Aug 2023), which results in a freeboard of 8 feet.  Discharge is then switch back to the South Cell until it 
reaches capacity at a pool elevation of 4461 (Nov 2026), which results in a freeboard of 5 feet in the 
South Cell. 
 
A water cover must be maintained on the tailings surface of each of the cell as a radon barrier.  As each of 
the cell’s surface areas increase the losses due to evaporation also increase.  Starting in August, 2016 
through Dec, 2019, while tailings is actively being discharged to the South Cell, additional make-up water 
must be added to the North Cell in order to maintain a water cover on the tailings surface (Table 6-6).  
Additional water must be added to the North Cell again from Dec, 2023 through Nov, 2026.  South cell 
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make-up water is required from Aug, 2020 through Nov, 2023 and then again for three separate three-
month periods in 2024, 2025, and 2026. 

 
Table 6-5.  Summary of Tailings Staging 

Discharge to Milestone Date Comment 
South Cell 4423.5 Mar 2013 Phase 2 completed 
South Cell 4429 Feb 2014 Switch to the North Cell 
North Cell 4439 Mar 2015 Switch to the South Cell 
South Cell 4449 Dec 2019 Switch to the North Cell 
North Cell 4458 Aug 2023 North Cell full, switch to the South Cell 
South Cell 4461 Nov 2026 South Cell full 

 
 

Table 6-6.  Make-up water flows to North and South Cells 
South Cell make-up water flows North Cell make-up water flows 

Period Flow Range Period Flow Range 
8/2020 – 11/2023 6-175 gpm 

97 gpm average 
9/2016 – 12/2019 10-80 gpm 

39 gpm average 
9/2024 – 11/2024 12-50 gpm 

32 gpm average 
12/2023 – 11/2026 27-167 gpm 

97 gpm average 
9/2025 – 11/2025 13-60 gpm 

44 gpm average 
  

9/2026 – 11/2026 50-148 gpm 
76 gpm average 
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7.0 LINER SYSTEM DESIGN  

7.1 Liner System Description 

Utah Administrative Code Rule R317-6 (10 CFR 40 Appendix A, Criterion 5A(1)) requires the use of a 
liner system under the tailings that “is designed, constructed, and installed to prevent any migration of 
wastes out of the impoundment to the adjacent subsurface soil, ground water, or surface water at any time 
during the active life (including the closure period) of the impoundment”.  This performance criterion is 
met by the design of a multilayered liner system with two geomembranes consisting of high-density 
polyethylene (HDPE).  This liner system is consistent with Best Available Technology (BAT) for liner 
systems.  The liner system includes a leachate collection system (above the upper HDPE geomembrane) 
and a leak detection system (between the HDPE geomembranes).  
 
Tailings fluid collected in the leachate collection system will be either (1) recycled to the process circuit, 
(2) discharged to evaporation ponds, or (3) retained within the TSF to submerge portions of the tailings 
during operation.  The leak detection design provides monitoring of fluids between HDPE geomembranes 
and removal of fluids (if detected) to remove the gradient for flow across the lower HDPE geomembrane.  
This significantly reduces the probability of leachate reaching underlying groundwater.   
 
HDPE geomembrane was selected for superior performance for durability and low permeability.  The 
components of the liner system listed from the bottom to the top, are shown in Figure 7-1 and described 
below: 
 

• Minimum of 12 inches of compacted clay, serving as the base layer 
• Secondary 60-mil HDPE geomembrane, overlaying the clay to form a composite liner 
• HDPE geonet and 3-inch diameter HDPE perforated pipe for the leak detection system (LDS) 
• Primary 60 mil HDPE geomembrane 
• Leachate collection system (LCS) consisting of 4- to 8-inch HDPE perforated pipe in gravel 

bedding 
• Minimum of 18 inches of drainage gravel 
• Minimum of 6-inch thick sand filter layer to separate tailings from the drainage layer 

 
Preparation of the liner system construction will be outlined in detail in the Construction Quality Control 
and Quality Assurance (QCQA) Plan as a separate submittal.  Detailed specifications for each liner 
component will be included in the Technical Specifications as a separate submittal.     
 
The components of the liner system are described in the following sections.  Elevations are in feet above 
mean sea level. 
 
7.2 Clay Liner 

The clay liner will consist of a minimum of 12 inches of compacted clay and will be subject to the 
following specifications:  (1) a maximum particle size of 1 inch, (2) at least 30 percent passing the No. 
200 sieve, (3) a plasticity index greater than 10, and (4) a maximum field hydraulic conductivity of 1 x 
10-7 cm/s when compacted to 95 percent of the Standard Proctor maximum dry density within the 
specified moisture range as determined by ASTM D698 and ASTM D2216. 
 
The existing clay liner and additional clay material encountered within the footprint of the North and 
South Cells will be removed and surveyed for compliance with radiological cleanup criteria described in 
relevant sections of “Tailings Reclamation and Decommissioning Plan for Shootaring Canyon Uranium 



 
 

Shootaring Canyon Design Report  44 

Project – 2005, Revised: December 2006” (Hydro-Engineering, 2005b).  Clay will be stockpiled and used 
as appropriate as fill during regrading, as compacted clay for liner, as general fill, or placed in the TSF as 
waste material.    
 
7.3 Secondary HDPE Liner 

A 60-mil HDPE geomembrane will be installed above the clay liner to provide a composite liner below 
the LDS.  The geomembrane will be textured on both sides to provide additional stability and to facilitate 
construction. 
 
7.4 Leak Detection System (LDS) 

The LDS is designed to intercept leachate that passes through defects in the primary liner (if present).  
The LDS consists of a geonet drain, overlying the secondary composite liner of HDPE geomembrane and 
compacted clay.  The geonet drain is intercepted by 3-inch diameter perforated HDPE pipe where 
necessary to collect solution from the geonet drain.  The layout of the LDS is shown in Drawings L1 and 
L3.   
 
The LDS in each cell has been subdivided into four subareas by overall site grading, or the use of small 
berms.  The separation berms will be constructed as small (approximately 1 foot high) ridges on top of the 
compacted clay liner, and will be overlain with the full thickness of drainage system. Any leakage from a 
subarea will report to a separate subcell within the LDS sump system.  Should the Action Leakage Rate 
(ALR) be exceeded in any sump, the subarea contributing to the flow can be identified for repair or 
abandoned. 
 
An HDPE geonet will be used for leak detection through the primary HDPE geomembrane.  The 
specifications for the geonet will be provided in the Technical Specifications.  Specifically, the geonet 
will require a minimum transmissivity of 1 x 10-3 m2/s.  The calculations for the LDS capacity are 
discussed in 7.4.2.  The leak detection system is designed to handle flow significantly greater than the 
established ALR of 200 gallons per acre per day.   
 
The main collectors of the LDS will carry fluid to separate sumps.  Each sump is constructed as a dual 
sump with separate collection areas for the leak detection discharge and the leachate collection discharge. 
The LDS sump will be divided into 4 separate chambers to collect leakage from each of the 4 individual 
drainage areas.  Within each composite sump, there are two 12-inch diameter access pipes for pump 
installation within both the leak detection sump and the leachate collection sump, for a total of four pump 
installation pipes per sump. There is also a 4-inch diameter access pipe in the leak detection and the 
leachate collection portions of the sump. These access pipes will be used for installation of water level 
monitoring equipment. 
 
7.4.1 Action Leakage Rates 

The specified ALR from the previous Tailings Management Plan (Hydro-Engineering, 2005a) was 200 
gal/day/acre and the acceptability of this ALR was confirmed with the following analysis.  The U.S. EPA 
(1992) presents a method for estimating leakage through the primary liner for a properly installed and 
functioning liner system.  Although there is a minute rate of leakage through HDPE through permeation 
or diffusion, the permeation rate is insignificant when contrasted with the leakage through small 
punctures or defects in the installed liner. The leakage through a hole is estimated by the following 
equation: 
 

wb hgaCQ ××××= 2  
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where  Q = leakage rate (ft3/s); 
 a = hole area (ft2); 
 Cb = dimensionless coefficient; 
 hw = liquid depth (ft); and 
 g = gravity (ft/s2). 
 
Using an assumed hole diameter of 0.082 in (2.08 mm), a Cb coefficient of 0.6 for freely-draining 
conditions, a total head of three feet, and a hole density of 1 hole per acre results in an ALR of 200 
gal/day/acre. 
 
The ALR of 200 gal/day/acre can be converted to a Sump Action Leakage Rate (SALR) by taking the 
product of the ALR and the area contributing to the sump. There are a total of eight sumps for tailings 
cells ND1 through ND4 and SD1 through SD4 as shown in Drawing L4. Table 7-1 presents the maximum 
leakage capture area for each sump and the SALR for each sump.  
 

Table 7-1. Sump Action Leakage Rate for All Cells 
SALR Sump Liner Area 

(acre) (gal/day) (gal/min) 
ND1 9.91 1983 1.38 
ND2 9.64 1927 1.34 
ND3 8.01 1601 1.11 
ND4 12.30 2461 1.71 
SD1 8.71 1742 1.21 
SD2 6.65 1329 0.93 
SD3 8.93 1786 1.24 
SD4 16.00 3200 2.22 

 
If the SALR is exceeded for any sump, a series of steps will be taken to reduce the rate of discharge from 
the leak detection system.  If the change in rate of discharge from the leak detection system is fairly 
abrupt, it may indicate a new contact with a liner puncture.  In an area of recent tailings placement or 
tailings solution ponding, the liner will be examined for damage. This may include excavating through 
recently placed tailings or evacuating ponded tailings solution to try to expose the area of the liner where 
the leak is likely to be located.  If a damaged section of liner is located, the liner will be repaired and 
tested.  During this process, the location of tailings placement will be changed or the tailings placement 
will be suspended.  If the contributing punctures in the primary liner cannot be located, all ponded tailings 
solution will be pumped from the suspect area to an adjacent cell or to the most distant practical location 
within the cell. If the rate of discharge to the leak detection subsequently declines to acceptable levels, 
restrictions will be placed on the moisture content of tailings that can be placed with the area of the cell 
where the leak occurred.  Only reduced moisture tailings will be allowed to be placed in the section of the 
cell contributing to the sump where the allowable leak detection rate was exceeded.  No ponding of 
solution will be allowed within the section of the cell contributing to the leak detection sump.  Details of 
this procedure will be provided in the Operations Plan as a separate submittal. 
 
Based on the SALRs presented in Table 7-1, the required pump capacity for the leak detection system on 
each cell is approximately 5.5 gpm.  There is a wide variety of 4-inch diameter submersible pumps 
available with sufficient Total Dynamic Head (TDH) to service the evacuation of the leakage detection 
sump.  The pumped discharge from the leakage detection sump will be metered with a combination 
totalizing/instantaneous meter and discharged to the tailings pond surface for disposal through 
evaporation or recycled through the mill.  The preliminary frequency of sump evacuation for active 
tailings areas will be once per day with a daily record of evacuated volume. The frequency may be 
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reduced to a weekly evacuation and recording if the total evacuated volume is less than the daily SALR 
for the sump.  Fluid-level monitoring equipment will be installed in the leak detection sump prior to 
operation of the corresponding tailings cell area.  The fluid-level monitoring equipment will, at a 
minimum, provide a measurement of the depth of fluid in the sump and an adjustable alarm level to 
activate a light or siren type alarm.  The fluid level monitoring equipment may also incorporate features to 
allow pump control.  Acceptable fluid-level monitoring equipment may include suitable pressure 
transducers or transmitters.  After a period of record for evacuation is established, level controls within 
the sump access pipes may be installed or existing controls adjusted to automate the pump operation and 
evacuation process provided an alarm system remains in place to clearly indicate excessive fluid levels.  
The leakage detection fluid evacuation equipment will be inspected daily after a sump is activated and 
this will continue as long as there is measurable discharge to the leakage detection sump.  SOP-AP3 
details the inspection procedures. 
 
7.4.2 Capacity of LDS 

Leakage through the primary liner will be conveyed by the LDS consisting of geonet and perforated 
piping.  The conveyance capacity of the geonet is primarily a function of the transmissivity of the geonet 
and the hydraulic gradient.  The flow per unit width of geonet can be calculated by the following 
equation: 
 

LTRF
iT

w
q ×

=  

 
where  q/w = flow rate per unit width 
 T = geonet transmissivity 
 i = hydraulic gradient 
 LTRF = Long Term Reduction Factor 
 
The minimum specified transmissivity of the geonet is 1.0 x 10-3 m2/sec (1.08 x 10-2 ft2/sec) at a loading 
of 10,000 psf normal force. If flow is contained within the geonet drain, the gradient is equivalent to the 
slope of the geonet.  The Long Term Reduction Factor is the product of the mid range of the reduction 
factors to account for factors such as intrusion of geosynthetic into the geonet’s core space and chemical 
or biological clogging, as recommended by Koerner (2005) for a primary leachate collection application, 
and is estimated to be 9.1.   
 
As the flow path within a unit width of geonet increases, the anticipated leakage flow rate will also 
increase, until the geonet is overwhelmed.  To prevent the geonet from reaching its flow capacity, the 
geonet is intercepted at intervals by a perforated leak detection pipe.  The LDS pipe will carry flow at a 
minimum slope of 1 percent to the sump.  The LDS pipe capacity is calculated using Manning’s equation, 
assuming a 3-in diameter HDPE pipe, with a roughness coefficient of 0.01, and a minimum pipe slope of 
0.01 ft/ft.   
 
The LDS geonet and pipe capacities and associated factors of safety are summarized in Appendix F.1.  
All factors of safety are adequate to ensure that the anticipated Action Leakage Rates reporting to each 
sump area are well within the capacity of the LDS components.  In addition, fluid head within the LDS 
will be contained within the geonet and LDS pipe, and therefore the anticipated Action Leakage Rates 
will result in fluid head on the secondary liner well below the regulatory requirement of one foot. 
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7.5 Primary HDPE Geomembrane Liner 

The bottom component of the LCS will be a 60-mil HDPE geomembrane.  The geomembrane will be 
textured on both sides to provide additional stability and to facilitate construction.  The liner will be 
protected on the upper side by a minimum of 18 inches of 1-inch minus drainage gravel.   
 
7.6 Leachate Collection System (LCS) 

In order to limit the amount of head on the primary liner and to decrease time to dewater the tailings, a 
LCS has been designed.  The LCS consists of 4- to 8-inch diameter perforated HDPE pipe encased in 18 
inches of drainage gravel.  Six inches of filter sand will be placed over the gravel to prevent piping of 
tailings into the drainage gravel.  The LCS will be placed on the floor of the cells.  Due to the steepness of 
the side slopes (2.5H:1V), leachate accumulation on the side slopes will be relatively small, and therefore 
the LCS will not extend up the side slopes of the cells. The minimum spacing between pipes has been 
designed to limit the head on the primary liner to 18 inches or less (thickness of the gravel drain).  The 
size of the pipe has been designed to carry all of the predicted leachate at half the pipe capacity.  
Additional pipe capacity and flow through the drainage gravel add redundancy in the LCS design.  
  
The main leachate collectors will carry leachate to the LCS sump.  The layout of the LCS is shown in 
Drawing L2.  Details of the LCS system are shown on Drawing L3 and L4.  Details of the leachate 
collection sump construction are shown on Drawing L4.  
 
The maximum drainage distance to a collection pipe along the base of the cell(s) is limited to 80 feet or 
less. The gravel drain around the pipes will also provide substantial conveyance capacity to supplement 
that in the pipes. 
 
7.6.1 Drainage Aggregate 

The drainage gravel serves the following functions: (1) providing a continuous drainage layer at the base 
of the tailings to prevent build-up of head on the primary liner, (2) adding drainage capacity to Leachate 
Collection System, (3) preventing intrusion of tailings into the 0.25-inch slots in the perforated drainage 
pipe, (4) guarding the HDPE liner against penetration of stones or other objects, and (5) protecting the 
HDPE liner against damage from construction equipment.  The gradation envelope that represents 
acceptable particle sizes for the drainage gravel is shown in Figure 7-2.   The drainage gravel will have a 
maximum particle size (D100) of 1 inch, in order to protect the integrity of the primary HDPE liner.  The 
minimum particle size is designed to meet filter criteria with the pipe perforations of 0.25 inches, 
according to guidance given in the National Engineering Handbook, Part 633, Chapter 26 “Gradation 
Design of Sand and Gravel Filters” (USDA, 1994).   
  
The drainage gravel will be placed on the floor of the lined cells.  The drainage gravel will not be placed 
on the side slopes of the lined cells.   
 
7.6.2 Sand Filter 

The sand filter is designed to prevent migration of tailings material into the pore spaces of the drainage 
gravel.  The Tailings Reclamation and Decommissioning Plan (Hydro-Engineering, 2005b) presented the 
gradation results from three tailings samples.  These gradations are shown in Figure 7-2.  As the milling 
process that produced these tailings is similar to the process that will produce future tailings at the site, it 
is reasonable to assume that these gradations represent likely gradations of whole tailing samples of future 
tailings.  As the tailings are discharged, tailings will segregate with the coarser fraction settling out close 
to the discharge point, and the finer fraction settling out at further locations.  Therefore, it is likely that a 
finer gradation than that presented in the Tailings Reclamation and Decommissioning Plan will exist at 
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discrete locations.  In order to estimate this finer fraction, the gradation from sample T4 was adjusted to 
represent the finest 50 percent of the whole gradation (i.e. the smallest 50 percent of the tailings settle out 
at a location far from discharge point).  This adjusted gradation is shown on Figure 7-2.  From this 
adjusted gradation, a gradation envelope for filter sand meeting filter criteria with both the fine tailings 
and the drainage gravel was developed using criteria presented in National Engineering Handbook, 
Gradation Design of Sand and Gravel Filters (USDA, 1994).  These gradations are all shown in Figure 7-
2. 
 
7.6.3 Collection Piping Fluid Capacity 

Expected discharge rates from the mill to the TSF is approximately 176 gpm of slurry, at a solids content 
of 49 percent.  The net result is approximately 127 gpm of fluid, and 49 gpm of solids (Lyntek, 2007).  
The proposed LCS consists of 4-in diameter perforated pipe placed on a 40-foot spacing within the lowest 
portions of the TSF floor, with the spacing increasing to a 80-foot spacing elsewhere.  The capacity of a 
pipe flowing full can be estimated using Manning’s equation as follows: 
 

2
1

3
249.1 SAR

n
Q =  

 
where  Q = flow capacity 
 n = Manning roughness coefficient, 0.01 for HDPE pipe 
 A = area of flow, equal to area of pipe when flowing full 
 R = hydraulic radius, equal to D/4 when flowing full 
 D = inside diameter of pipe 
 S = slope 
 
The capacity of a 4-in diameter pipe placed at a minimum 1 percent grade is approximately 110 gpm.  
Therefore, during initial discharge, the liquid portion of the slurry will flow across the upper surface of 
the leachate collection system gravel.  As it travels downgradient, it will percolate into the drainage 
gravel.  It will travel a maximum distance of 20 to 40 feet (depending on discharge location) before the 
majority of the flow is intercepted by a perforated pipe and carried to the sump.  The amount of flow 
above the capacity of a single 4-inch pipe will continue to travel downgradient until it is intercepted by a 
second pipe.  Between any two pipes of the leachate collection system, there is adequate capacity to 
convey the maximum expected flow of 127 gpm of fluid.   
 
Once the floor of the TSF has been covered by tailings, the maximum leachate flow rate will be a function 
of the maximum anticipated gradient within the tailings, and the saturated hydraulic conductivity of the 
tailings.  Under the highest anticipated gradient of 2 within the tailings (under ponded conditions), and 
estimated hydraulic conductivity of the tailings of approximately 2 x 10-5 cm/s, the highest leachate flow 
rate under saturated conditions is expected to be approximately 1.3 x 10-6 cfs per square foot of placed 
tailings.  The leachate collection system consists of 4-in perforated collector pipes placed at 40 to 80 foot 
spacings.  Leachate within the 4-in pipe will flow downgradient to a main collector pipe.  Required pipe 
diameters were calculated using Manning’s equation, considering anticipated flows from tributary areas, a 
roughness coefficient of 0.01 for HDPE pipe, and a minimum of factor of safety of two.  Table 7-2 below 
summarizes the flow calculations.  Additional calculations are provided in Appendix F.1. 
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Table 7-2. Leachate Collection Pipe Sizes 
Pipe Segment Design Pipe Size (in) 

4-inch Collector 4 
N1 5 
N2 8 
N3 5 
N4 7 
N5 6 
S1 5 
S2 5 
S3 7 
S4 6 
S5 5 
S6 6 

   
7.6.4 Limiting Head on Primary Liner 

During initial discharge of tailings, the maximum fluid levels will essentially be the height of the drainage 
gravel and filter sand, or 24 inches, above the primary liner.  As the fluid runs across the surface of the 
filter sand, it will percolate down into the gravel, and then be intercepted by the perforated LCS pipe and 
carried to the sump.  The maximum fluid level is below the operational requirement of a 3-foot maximum 
head on the primary HDPE geomembrane liner, as summarized in Utah DEQ (2007). 
 
After the floor of the TSF is covered by tailings, fluid pressure on the primary liner will be minimized by 
controlling the spacing of the 4-inch LCS collection pipes.   Pipe spacing was determined using the 
McWhorter-Sunada equation (Strachan and Dorey, 1988) as follows: 
 

q
k

hL g
max*2=  

 
where  L = pipe spacing 
 hmax = maximum allowable head on primary liner between collection pipes 
 kg = hydraulic conductivity of gravel drain 
 q = maximum infiltration rate through tailings, equal to kt*i 
 kt = saturated hydraulic conductivity of tailings 
 i = maximum gradient in tailings 
 
The maximum allowable head on the primary liner, hmax, was limited to 18 inches, in order to contain the 
saturated zone within the drainage gravel.  The hydraulic conductivity of the gravel drain was estimated 
from typical values for clean gravels to be 3 x 10-2 cm/s.  
  
The hydraulic conductivity of tailings was estimated from literature values for hydraulically placed 
uranium tailings (Keshian and Rager, 1988).  As the tailings are discharged into the tailings storage 
facility, the coarser tailings will settle out near the discharge location, and the finer slimes will settle out 
at further locations.  Therefore, the hydraulic conductivity at discrete locations will vary significantly.  
However, as the discharge locations are moved within the facility, a typical column of tailings above the 
primary liner is expected to have a composite vertical hydraulic conductivity comparable to typical values 
for fine sands to a combination of sand/slime.  From Keshian and Rager (1988), the vertical hydraulic 
conductivity is estimated to vary from between 2 x 10-5 cm/s to 1 x 10-4 cm/s.    
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Tailings discharge procedures will result in ponding of tailings fluid upon the tailings.  The ratio of 
ponded fluid to consolidating tailings may approach a value of one during the initial portions of tailings 
discharge.  This ratio results in a maximum gradient in the tailings of two. 
 
The pipe spacing calculation results in a required pipe spacing of 40 to 80 feet.  The 40-foot spacing is 
incorporated in the lower swale portions of the basin floor, while the 80-foot spacing is incorporated in 
the upper portions. 
 
7.6.5 Piping Structural Design 

The perforated standard wall collection system piping will be 4- to 8-inch diameter SDR 15.5 HDPE.  
The pipes will be bedded at the base of a clean gravel envelope.  The gravel will be compacted with small 
vibratory compactor on both sides of the pipe to compact materials around and over the pipe. This will 
produce a very dense envelope around the drainage pipes which corresponds to the desirable material 
Class I with compaction condition for the pipe bedding Soil Modulus (E’) value.  
 
The maximum thickness of tailings will be in the South Cell and will be 100 feet.  The lowest elevation of 
tailings for the design is 4360 feet and the maximum elevation of the tailings is 4460 feet.  For a cover 
thickness of 6.5 feet and a random fill of up to 1.5 feet, the maximum anticipated overburden thickness 
for the leachate collection piping is approximately 108 feet.  A value of 110 feet was used for the 
calculations.  The small diameter and favorable bedding conditions for the standard wall perforated 
HDPE pipe will provide a substantial and sufficient load bearing capacity.  A minimum of 16 inches of 
compacted material must be in place over the pipe (24 inches of material over the primary liner) before 
general equipment traffic will be allowed. Only specialized low ground pressure or other approved 
equipment will be allowed on areas where the cover over the pipe or primary liner is less than 16 inches 
or 24 inches respectively. With these restrictions on equipment traffic and live loading during the 
construction, the critical loading condition will be the static overburden load at maximum thickness and 
full cell utilization.   
 
The analyses have incorporated the maximum overburden on the leachate collection pipes, the selected 
pipe type for the leachate collection pipes, and a reduced value of the modulus of elasticity of HDPE pipe 
to represent long term conditions.  The method for determining the acceptability of the pipe installation is 
based on methods presented in the “Polyethylene Pipe Handbook” available on-line from Plastic Pipe 
Institute (PPI, 2006).  The results of the calculations indicate that the 4- to 8- inch diameter SDR 15.5 
perforated pipe would withstand the maximum static overburden load of 110 feet of tailings at a moist 
density of 100 pcf.  Additional information regarding piping structural design is provided in Appendix 
F.2. 
 
7.7 Liner Anchorage 

Liner anchorage for all of the tops of slopes for both Phases I and II will be provided by anchor trenches.  
The liner system anchorage calculations are provided in Appendix F.3 and present the most critical slope 
and loading condition for anchor trench design.  The most conservative parameters were used for the 
analysis with a slope of 2.5:1 and a cover thickness on the runout of 1.5 feet.  The specified minimum 
runout for the anchor trenches is 3 feet with a minimum trench depth of 24 inches. This is sufficient for 
the critical areas of anchorage on the perimeter of the cells.   In some areas, the runout length will be 
increased to provider easier tie-in of Phase I and Phase II liners.  A typical detail for the anchor trench is 
shown in Figure 7-3.   
 
Liner uplift calculations are included in Appendix F.4.  Based on the calculations, the liner system will be 
capable of withstanding the design wind without tearing or pulling apart for the current anchor trench 



 
 

Shootaring Canyon Design Report  51 

design.  The anchor trenches as designed will withstand the tension forces that will be generated by the 
wind uplift.   
 
Supplemental restraints for the liner system are recommended for the side slopes and the upstream face of 
the South Dam and upstream and downstream faces of the divider berm during construction of the South 
and North Cells to help maintain the position of the liner system.  Based on the calculations in Appendix 
F.4, it is recommended that the supplemental support be provided by adding weight on the liner system in 
the form of corrugated 24-inch diameter HDPE culverts filled with on-site sand spaced a maximum of 50 
feet between the restraints.  Alternative weighting methods and configurations proposed by the lining 
construction contractor must be approved by Uranium One.   
 
7.8 Integration of Phase I/Phase II Liner Systems 

Phase I will involve construction of the composite LCS/LDS liner system in the South Cell to elevation 
4430.  During Phase II, the liner system in both the North and South Cells will be constructed to the 
ultimate liner elevation at 4466 feet.  Special procedures have been developed to integrate the Phase I/II 
liner system in the South Cell.  The objectives of integration of the Phase I/II liners in the  
South Cell are threefold: 
 

1. To ensure the integrity of the primary and secondary 60-mil HDPE geomembranes; 
2. To ensure continuity of the LDS drainage geonet; and 
3. To ensure a maximum head of 3 feet on the primary liner in accordance with the terms of the 

groundwater permit. 
 
The Phase I liner at elevation 4430 will be anchored in trenches along the outboard edge of the perimeter 
access road, as shown in the details on Drawing P1.10.  The anchor trench will be located 17 feet beyond 
the edge of the cell at elevation 4432.  The liner at this elevation will be sloped toward the cell at a grade 
of 1% to facilitate drainage of tailings fluids toward the cell once the pool reaches this elevation in Phase 
II.  The access roads will be constructed over the 4430 liner by providing 2 feet of protective cover.  The 
lower 8 inches of the protective cover across the full road width will consist of 1-inch screened rock to 
provide a continuous drainage path beneath the higher-density, lower permeability compacted road 
materials.  The screened rock will be placed over a geotextile fabric to protect the primary HDPE liner. 
 
The Phase II liner will be integrated with the Phase I liner beneath the perimeter access road surface.  The 
integration sequence is depicted in the details on Drawing L5.  The sequence of the integration following 
construction of the Phase II slopes above elevation 4430 will generally be as follows: 
 

1. Remove the roadway materials to expose the outermost 7 feet of the Phase I liner system (this 
will be the portion of the liner that lies on the slope between the anchor trench at elevation 4432 
and the flatter portion of the liner at elevation 4430).  The remaining roadway materials inside the 
repair area will remain covered for temporary stability ballast while liner integration is 
performed. 

2. Pull back the protective geotextile fabric to expose the Phase I primary HDPE liner. 
3. Cut only the Phase I primary HDPE geomembrane liner and Phase I geonet along the top of the 

anchor trench, leaving the Phase I secondary HDPE geomembrane liner anchor intact within the 
trench. 

4. Clean the full exposed surface of the Phase I secondary HDPE geomembrane liner and prepare it 
for welding. 

5. Place the Phase II secondary HDPE geomembrane liner over the Phase I secondary HDPE 
geomembrane liner, providing a minimum overlap of 7 feet inboard of the Phase I anchor trench.  
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Provide continuous welds along the edges of both the Phase I and Phase II liners and elsewhere 
per the HDPE geomembrane manufacturer. 

6. Lay the Phase I primary geonet back over the spliced secondary HDPE geomembrane liner.  Trim 
the edge of the Phase I geonet to provide a clean edge for butt splicing to the Phase II geonet.  
Splice the Phase I and Phase II geonet per manufacturer recommendations. 

7. Lay the Phase I primary HDPE geomembrane liner back over the spliced Phase I and Phase II 
geonet, and prepare it for welding. 

8. Lay the Phase II primary HDPE geomembrane liner over the Phase I primary HDPE 
geomembrane liner.  Provide continuous welds along both edges of the Phase I and Phase II 
primary geomembrane liners and elsewhere per the HDPE geomembrane manufacturer 
recommendations. 

9. Replace the protective geotextile fabric and reconstruct the access road section as before. 
 
7.9  Compatibility of HDPE Materials to Leachate 

The liners, geonet, and piping will be comprised of HDPE. The general specifications for the HDPE 
materials will be included in the Technical Specifications to be submitted at a later date. In addition to the 
structural and strength related specifications, specifications related to UV and environmental stability, as 
well as chemical resistance of the HDPE will be included. Many sources of chemical resistance data were 
consulted for the purposes of anticipating possible degradation of the liner system. Based on the review of 
available data, no measurable chemical degradation of the HDPE materials is expected. The identified 
process stream constituents that were evaluated as potentially detrimental to the liner include: sulfuric 
acid, sodium chlorate, and kerosene. Other constituents such as flocculants, sodium hydroxide, ammonia, 
tridecanol, tertiary amine, or sodium bicarbonate may be added or otherwise introduced to the process 
stream and eventually discharged to the tailings, but not at concentrations that are considered significant. 
The UV stability is related to carbon black content specifications to be forthcoming in the Specifications.   
 
The acidification of the process stream is considered the primary chemical alteration that has the potential 
to affect the liner. The estimated free acid (sulfuric) concentration in the discharge to the tailings is 5 
g/liter or approximately 5 percent. All available chemical resistance information indicates that this 
concentration is not damaging to HDPE and that acid concentrations can be dramatically greater than 5 
percent without damaging the liner.  Poly-flex Chemical Resistance Tables (Poly-Flex, 2005) lists non-
oxidizing acids as having little or no effect on an HDPE liner.  Table 5.8 in Koerner (2005) lists HDPE as 
having “generally good resistance” to inorganic acids at temperatures ranging from 38 to 70 degrees 
Celsius.  ISCO Industries (2007) lists HDPE as having “satisfactory” chemical resistance to sulfuric acid 
for concentrations less than 50 percent at temperatures ranging from 21 to 60 degrees Celsius.  Zeus 
Industrial Products, Inc. (2007) lists HDPE as chemically resistant to sulfuric acid for concentrations less 
than 50 percent at temperatures ranging from 20 to 60 degrees Celsius.  Advanced Drainage Systems, Inc. 
(2007) lists HDPE as chemically resistant to sulfuric acid for concentrations less than 50 percent at 
temperatures ranging from 20 to 60 degrees Celsius.    
 
There are many sources that document studies supporting the position that the proposed flexible HDPE 
geomembrane liner material is compatible with acidic process solutions.  Numerous studies that have 
been conducted on the effect of various solutions on geomembranes primarily associated with municipal 
and industrial landfills.  There are limited studies that have been conducted to evaluate the effect of mine 
waste leachates on geomembranes.  Two of these studies are discussed below.  
 
Mitchell (1985) performed geomembrane chemical compatibility tests with simulated uranium mill 
process solution for three types of geomembranes: HDPE, CSPE, and PVC.  The simulated solution 
consisted primarily of water and sulfuric acid at pH values ranging from 1.5 to 2.5.  The HDPE 
geomembrane samples used for the testing consisted of a section of 40 mil HDPE geomembrane which 



 
 

Shootaring Canyon Design Report  53 

included a fillet-welded field seam.  Temperatures used during the testing ranged from 18 to 76 degrees 
Celsius.  The results of the testing indicated that the acid process solution was “not very aggressive with 
any of the materials or seams [tested].”  The HDPE geomembrane performed better and was more stable 
than the other geomembranes.   
 
Gulec, et al. (2005) performed chemical compatibility tests on three geosynthetic materials including a 
geomembrane, geotextile, and drainage geocomposite.  Acidic water consisting of sulfuric acid and water 
was one of the solutions used in the study.  The geomembrane evaluated was a 60 mil HDPE 
geomembrane.  The results of the study indicate that a 60 mil HDPE geomembrane is resistant to acidic 
solutions such as that which will be used at the site.     
 
Current information indicates that HDPE is chemically resistant to acidic uranium mill process solution.  
The testing conducted by Mitchell (1985) and Gulec et al. (2005) provides lab data to support the use of 
an HDPE liner as part of the TSF liner system.  Mitchell’s testing was conducted on a 40 mil HDPE and 
Gulec’s testing was conducted on a 60 mil HDPE In both cases, the results indicated the HDPE 
geomembranes were chemical resistant to acidic solutions.   A 60 mil HDPE liner has been recommended 
for the liner at the site.   
 
The same sources listed above for chemical resistance of HDPE to sulfuric acid indicate that sodium 
chlorate will not damage HDPE. The expected addition of sodium chlorate to the ore stream is at a rate of 
approximately 1.7 lb/ton of ore feed, so concentration of the salt in the discharge stream will be very 
small.  Available chemical resistance information indicates that pure kerosene will damage HDPE lining, 
particularly at very high temperatures (60 deg C or 140 deg F). The anticipated kerosene loss rate from 
the Solvent Exchange process is 0.5 gal kerosene per 1000 gallons of process feed, which equates to a 
concentration of approximately 500 ppm. Kerosene is volatile and the concentration in any free solution 
in the tailings cell(s) will likely be smaller than that in the discharge stream leaving the mill.  Ultimately, 
the limited amount of kerosene that remains within the tailings will become relatively immobile because 
of adsorption to the tailings solids. It is also possible that the kerosene will undergo a biodegradation 
process. Because the maximum plausible kerosene concentration in the discharge to the tailings is very 
small and the degree of contact with the liner system is very limited, there is negligible potential for 
damage to the liner, geonet, or piping by the presence of small concentrations of kerosene. 
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8.0 SURFACE WATER DRAINAGE AND EROSION PROTECTION 

This section documents the design of surface water management, erosion protection features, and 
freeboard determination for the TSF. 
 
8.1 Design Basis 

Conceptual design and preliminary sizing of operational surface water management and erosion 
protection facilities was conducted according to NUREG/CR-4620, NUREG 1623, NRC RG 1.59, and 
NRC RG 3.11.  All operational surface water control features were sized for the 100-year discharge, 
computed using conservative assumptions of runoff coefficient and time of concentration.  Freeboard for 
the TSF was based on the Probable Maximum Flood (PMF) series (per Regulatory Guide 3.11), along 
with 100-year wind and wave effects.   
 
All potentially contaminated surface water (i.e., runoff from ore pads and restricted areas of the mill site) 
is directed to the lined TSF.   
 
8.2 Drainage System Features and Layout 

During mill operations, potentially contaminated surface runoff will be routed to a lined TSF, where it 
will be impounded and ultimately evaporated.  Clean water will also discharge to these facilities, but via 
separate conveyance systems.  Some clean water (from outside the restricted area) will discharge offsite.  
Potentially contaminated surface water will be impounded only within the tailings storage facility, and 
will not leave the site.   
 
Major runoff control features include the following: 

 
• A rock-lined diversion ditch north of the proposed process/evaporation pond, diverting offsite 

runoff around the pond. 
• Collection ditches just inside the mill/ore pad restricted area perimeter fences, diverting sediment-

laden and potentially contaminated mill site runoff to the lined tailings storage facility.  Hydraulic 
residence time was evaluated for these ditches to ascertain any tendency to infiltrate potentially 
contaminated water; the cumulative hydraulic residence time to any particular discharge point 
was less than 15 minutes. 

• Rock chutes conveying mill area runoff water down the sides of the bluff to the TSF. 
• Concrete fords at intervals around the tailings cell perimeter, conveying runoff across the TSF 

perimeter road and into the tailings.  Fords were used instead of culverts in order to minimize the 
amount of perimeter berm fill required above the top of the liner system. 

• Roadside swales along the TSF perimeter road, collecting lateral inflow from offsite areas and 
conveying it to the concrete fords.  Swale depth was limited to 1 foot to minimize embankment 
quantities above the liner system. 

• Rock-lined rundowns conveying concentrated runoff from cliff faces across the 1% berm and 
directly to the concrete fords.  Rundowns were warranted where contour mapping indicated 
significant flow concentrations that would overwhelm the capacity of the lateral swales. 

• Culverts transmitting ditch flow under service roads. 
 
All operational ditches, fords, and culverts were sized for the 100-year peak flow, computed with the 
Rational Method, using conservative assumptions of the runoff coefficient (0.9) and Kirpich’s method for 
time of concentration.  Rainfall intensities were downloaded from NOAA Atlas 14 (Precipitation 
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Frequency Data Server, 2008).  The table below summarizes design dimensions.  Design calculations are 
found in Appendix G.1. 
 

Table 8-1. Drainage Channel Design Summary 
Channel type Slope Depth (ft) Base Width (ft) Side Slope Lining 

Lateral (along tailings cell access road) 0.4% 1 4 2:1 2.5" gravel 
Ford (across access road) 1.0% 1 0* 6:1 concrete 
Rundown (cliff toe to ford) 1.0% 1.5 6 2:1 6" riprap 
Chute (mill to tailings) 23% - 44% 2 6 3:1 24" riprap 
Offsite (north of process pond) 3.6% 3 6 2:1 24" riprap 
Mill (below bluff toe) 3.0% - 5.4% 2 4 - 6 2:1 12" - 24" riprap
On mill site 0.5% 1.5 2 2:1 2.5" gravel 
*Note: F2-14, B=8'; F2-18, B=4'      
 
8.3 Phasing of Surface Water Controls 

During Phase I, potentially contaminated water from the mill/ore storage site will be routed either to the 
South Cell, or to the existing tailings impounded behind the small dam located north of the existing cross-
valley berm.  A portion of the unrestricted mill site area will flow onto the restricted area, and be 
commingled with potentially contaminated water, after which it will be treated as contaminated and 
routed to the TSF.  Non-impacted (no potential for contamination) surface water from the bluffs adjacent 
to the South Cell will be routed to the South Cell to make up for evaporation within the cell.  Any non-
impacted surface water arriving from areas north of the South Cell will simply continue present flow 
patterns, leading to retention, infiltration, or evaporation from portions of the valley floor north of the 
proposed divider berm.  Non-impacted surface water from the southern and eastern portions of the mill 
site lying outside the restricted area will be routed via roadside ditches and culverts to the canyon lying 
east of the bluff on which the mill sits.  Drawing P1.9 shows the Phase I drainage layout.   
 
At the beginning of Phase II, any residues from the runoff directed into the existing tailings area will be 
removed, along with the existing tailings, and placed into the South Cell.  During Phase II operations, 
potentially contaminated mill site runoff will be routed to the TSF, generally following the same flow 
paths as Phase I.  Non-impacted surface water from the bluffs adjacent to the cells will be routed into the 
appropriate TSF cell.  Non-impacted surface water from north of the North Cell will be conveyed to the 
North Cell via a rock-lined ditch, and retained within the North Cell.  Non-impacted surface water east of 
the mill will continue to drain into the east canyon, as in Phase I.  Drawing P2.8 shows the Phase II 
drainage layout. 
 
Offsite area OS1-1 (OS2-1 in Phase 2 maps) is a natural topographic depression, which overflows first to 
the north (away from the TSF) at an elevation between 4498 feet and 4500 feet, and overflows to the 
south at an elevation slightly above 4500 feet.  For most rainfall events, including the 100-year 
operational design event, the depression retains all surface runoff from its contributing area (23.2 acres), 
and does not contribute any discharge towards the TSF.  For extremely severe events such as the Probable 
Maximum Precipitation (PMP), the depression retains some, but not all, of the runoff, and may contribute 
discharge towards the TSF, depending on the relative elevations and conveyance capacities of the two 
overflow areas.  At the present level of design detail, the depression was considered to be non-
contributing for drainage design, but conservatively assumed to contribute fully for purposes of freeboard 
determination. 
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8.4 Maintenance Requirements 

Ongoing maintenance of minor flow controls will generally involve spot-fixes of observed minor erosion, 
and removal of rockfall and sediment from ditches.  Failure of minor drainage controls is possible for 
rainfall events exceeding the 100-year recurrence interval.  Failure could also occur due to sediment or 
rockfall restricting flow capacity of ditches, and would typically result in washout of road base material 
without damage to the liner system.  In the event of failure, the controls would need to be reconstructed 
and road repaired, but contaminated water would remain contained within the TSF.   
 
8.5 TSF Freeboard 

TSF freeboard consists of three components: rise due to the design flood, wind setup, and wave runup.  
During operations no spillway is provided on the TSF, and surface runoff is to be stored within the 
tailings disposal facility.  The design flood for TSF freeboard is the 6-hour Probable Maximum Flood 
(PMF) series, preceded or followed by a 100-year, 6-hour event.  The PMF series is defined as the PMF, 
preceded by a flood equivalent to about 40% of the PMF, occurring 3 to 5 days prior to the main flood. 
(U.S. NRC Regulatory Guide 3.11, p 3.11-7, 1977).  This is combined with the effects of the 100-year 
windspeed. 
 
The site PMP was determined using the method presented in the National Weather Service (NWS) 
Hydrometeorological Report (HMR) 49.  Using the HMR 49 method, the 6-hour local storm PMP was 
determined to be 9.1 inches for the project site.  Using the NOAA Atlas 14 6-hour, 100-year rainfall of 
1.79 inches, the PMP series was determined to consist of 14.53 inches (140 percent of 9.1 inches, plus 
1.79 inches) of precipitation.  Conservatively assuming that all offsite runoff arrives in the TSF (i.e., 
neglecting to subtract non-contributing/depression areas), and using an overall runoff coefficient of 0.90, 
the PMP flood volume was determined for each cell and operations phase.  The rise due to the design 
PMP series was computed based on the cell grading geometry. 
 
The 100-year wind/wave effects were determined using the methods in ANSI/ASCE 7-93, and the Corps 
of Engineers’ Coastal Engineering Manual.  Wind setup (wind tide) was evaluated under conservative 
assumptions of operating water depth.  The total freeboard requirements are shown in the table below, 
organized by cell and phase.  Detailed calculations are located in Appendix G.2. 
 

Table 8-2. Freeboard Summary 
Phase I Phase II Phase II Parameter 

South Cell North Cell 
WSE Rise due to design flood (ft): 2.98 2.18 4.48 
Wind setup (ft): 0.36 0.43 0.33 
Wave runup (ft): 2.85 2.34 2.59 
Total freeboard (ft): 6.19 4.94 7.40 
Use: rounded up to the next half-foot (ft): 6.50 5.00 7.50 

 
8.6 Surface Water Yield 

Because off-tailings areas within the Shootaring Dam watershed will drain into the TSF, it was necessary 
to estimate the surface water yield from these areas over the life of the project.  The surface water yield 
was used to for the water balance, and to check freeboard.  Surface water yield was estimated monthly, 
based on precipitation data used for the Tony M Mine (Tetra Tech, 2006) reduced by a runoff coefficient 
that varied monthly.  Surface water yield was estimated for an 'average' year, assumed to apply for all 
simulation years.  Because rainfall data was available for entire months, rather than individual storm 



 
 

Shootaring Canyon Design Report  57 

events, no effective runoff modeling was possible, and coefficients were established using engineering 
judgment.  Coefficients were established with a target aggregate annual surface water yield between 30 
and 45 percent of rainfall, typical for small watersheds in the region.  Two sets of runoff coefficients were 
used: one set for bare rock, and one for soil/sand-covered areas.  Coefficients were assigned their highest 
values during summer and early fall, months subject to intense thunderstorms during which most rainfall 
can be expected to run off.  Coefficients for bare rock / cliffs were 0.1 to 0.15 higher than those for soil or 
sand-covered areas, reflecting the lack of infiltration capacity or vegetation of the rocky areas.  Details of 
the calculations can be found in Appendix G.3. 
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APPENDIX A 
Geophysical Investigation 

 
Tetra Tech conducted a geophysical survey in Utah at the Shootaring Canyon Uranium Mill site to assist 
in mapping the potential rippability of sandstone at the site.  This work was completed to assist in the 
construction of a Tailings Storage Facility (TSF) at the site. 

 
The geophysical survey using seismic refraction was conducted on March 4, 2008.  The seismic refraction 
method was used to collect seismic data at 3 locations at the site.  The refraction survey was successful in 
providing data to assist in the mapping the potential rippability of the sandstone bedrock.  This report 
provides a brief summary and description of the site background, the seismic methodology, field 
investigation activities, and interpretation of results from the geophysical surveys. 
 
SITE DESCRIPTION  

 
The site is located in an area characterized by buttes, mesas and canyons approximately five miles 
southwest of Mt. Ellsworth of the Henry Mountains.  The mill is situated on a low mesa and a small, 
isolated catchment to the west contains the TSF.  A tall butte separates the site from Shitamaring Canyon. 
Drainage from the site is to the southwest into Shitamaring Creek.  The tributary in which the tailings 
dam is located has been called Shootaring Canyon.  Local relief ranges from 200 to 500 feet.  Geologic 
structure is relatively simple in the immediate area, with the various sedimentary formations dipping 
gently (2 to 3 degrees) to the west. 
 
Sedimentary rocks exposed at the surface are predominantly sandstones of Upper Jurassic age.  The high 
buttes and mesas west and north of the site are capped by the Salt Wash Member of the Morrison 
Formation.  This fluvial sandstone unit contains the uranium deposits that are mined in the area.  Exposed 
cliffs surrounding the buttes and mesas are comprised primarily of thinly bedded reddish-brown siltstones 
and mudstones of the Summerville Formation, underlain by the generally massive fine grained reddish-
brown Entrada Sandstone.  The Entrada Sandstone is the bedrock underlying the mill and the TSF.  
Review of the boring log Tt-4 (see Appendix C.3) indicates that sandstone is present to the base of the 
boring (60 feet).  The boring log indicates that the sandstone is medium to fine grained and thinly bedded 
at the site. 

 
APPROACH AND GEOPHYSICAL METHODS 

 
A brief description of the seismic refraction methodology and theory is included.  Seismic methods 
require the generation of a sound wave into the subsurface of the earth and instrumentation to measure 
and record the refracted waves.  This is accomplished by the use of a seismic source (hammer and plate, 
shotgun, explosive, etc.), seismograph, and a length of cable with multiple geophones.  The seismograph 
measures the travel times of elastic waves generated by the source through the subsurface.  Geophones 
sense the seismic vibrations, convert them to electrical impulses and send them to the seismograph to be 
recorded.  
 
The refraction method measures the compressional wave (p-wave) velocity to image the subsurface.  
Refraction wave paths cross boundaries between materials in a way that energy travels from source to 
receiver in the shortest possible time.  Source to receiver travel time of and the corresponding geometry of 
the geophone spread are then used to calculate velocities and depths.  The seismic velocities are 
characteristic of the type and density of the unconsolidated material and or rock represented. 

 
The seismic refraction data is interpreted using software for selecting first arrival times and calculating 
the seismic velocities for each unit and the depth to rock.  This process provides high-resolution seismic 
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refraction interpretations by providing depth information under each geophone to various geologic layers.  
Tomographic processing algorithms can also be used with multiple shot data and provide a higher 
resolution interpretation of spatial changes in subsurface velocities.  Seismic data are typically presented 
in two-dimensional (2-D) cross section showing changes in velocity at depth. 

 
Certain site-specific conditions if present can limit the resolution of the seismic refraction interpretation, 
which may include cultural noise (automobiles, machinery, etc.) and/or the presence of thin and/or slower 
velocity zones at depth, which can create erroneous depths in the interpretation of the data.  
 
The Caterpillar Company has compiled charts that relate seismic velocities in various geologic materials 
to the ability of specific size and power bulldozers to excavate these materials by ripping.  The Caterpillar 
rippability chart for a D9 Caterpillar bulldozer was presented in Section 2 as Figure 2-13. This chart 
indicates that sandstones with seismic p-wave velocities less then approximately 8,000 feet per second 
(ft/s) are considered to be rippable.  The chart also indicates that sandstones with p-wave velocities of 
approximately between 8,000 ft/s to 9,500 ft/sec are marginally rippable and velocities over 9,500 ft/sec 
are non rippable. 

 
FIELD INVESTIGATION ACTIVITIES 

 
The seismic data was collected utilizing a Seistronix RAS 24 (24-channel) seismograph, 4.5 Hz 
geophones and a 12-pound hammer as a seismic source.  Each line consisted of 24 geophones each spaced 
ten feet apart for a total length of 240 feet each.  Shots were performed at nine locations along each 
seismic line and include: two off-end locations (10 and 50 feet from each end geophone); geophones 1 
and 24; and between geophone pairs 6 and 7, 12 and 13, and 18 and 19. Data from each shot were 
recorded at 0.5 millisecond intervals for one second and stored on a laptop computer connected to the 
RAS-24 seismograph.  The autostacking feature of the seismograph was used to stack multiple hammer 
blows at each location in order to increase the signal to noise ratio of the data.  

 
Seismic data from three lines located as shown on Figure 2-14 (Section 2) was collected for this 
investigation.  The location of the survey lines were surveyed with a hand held GPS unit (Garmin 
GPSMAP 76) after completion of the site geophysical investigation. 

 
DATA INTERPRETATION 

 
The data were analyzed using Geometrics’ SeisImager and Rimrock Geophysics SIP software. P-wave 
data was determined by using SIP to pick the first arrival times which where input into both the SIP and 
SeisImager’s tomographic modeling algorithms to interpret comparative 2-D cross sections of P-wave 
velocities.  The interpreted seismic cross sections are attached to this letter report.  Typically tomographic 
data provides interpretation of changes in spacial velocity and the SIP method provides both interpretation 
of distinct changes at depth and identification of specific layers at depth.  

 
The interpreted seismic cross sections from SeisImager’s tomographic modeling are presented in 
Attachment A and indicate that the seismic velocities range from 1,000 feet per second (ft/s) to 
approximately 8,000 ft/s.  The slower velocities are representative of near surface unconsolidated material 
with higher velocities representing weathered rock to more competent rock at depth.  These values fall 
within the typical velocity ranges for weathered material and the sandstone rocks found at the site.  The 
higher velocity numbers (< 7,000 ft/s) were present near the ends and the bottom depths of each 
interpreted cross section and location where the SeisImager results are less accurate and likely over 
estimate the actual subsurface velocities. 
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The interpretation from the SIP program indicates the presence of two distinct velocity layers at the site.  
The first layer is relatively shallow with average p-wave velocities ranging from 1,300 ft/s to 2,200 ft/s 
with a bottom depth of 2 to 10 feet below ground surface (bgs).  The underlying velocity zone ranges 
from approximately 3,900 ft/s to 5,300 ft/s. Interpretations of the seismic data indicate that the interpreted 
depth of investigation to the bottom of each cross section ranges from approximately 50 to 75 bgs.   
 
Based on the interpretations of the seismic data and comparison to the rippability chart in Figure 2-13 it 
appears that the majority of sandstone present at each of the seismic lines to a depth of 75 feet bgs is 
rippable with the potential for some material at the greater depths potentially categorized as marginally 
rippable.  None of the data from seismic lines 1, 2, and 3 indicate that non rippable materials with p-wave 
velocities greater then 9,500 ft/s are present to depth of 75 feet bgs. 
 
SUMMARY 
 
The seismic refraction survey was successful in providing data to assist in interpreting rippability of the 
bedrock subsurface underneath the site where seismic data was collected.  Based on the interpretation of 
the seismic refraction data, the Entrada Sandstone appears to be rippable to depth of approximately 75 
feet bgs. 

 
Seismic Refraction, like any remote sensing technique, requires the interpretation of indirect methods of 
measurement.  As such, there is an inherent margin of error, which is unavoidable.  Our methods of data 
acquisition and interpretation are as complete as is reasonably possible, and we believe them to be a 
reasonable representation of the subsurface conditions.  However, due to the subjective nature of any type 
of interpretation, we cannot guarantee that our results are accurate in all areas.  The findings identified by 
this survey should be compared closely to selective in-situ methods such as the geotechnical borings 
collected at the site before designs are based on these findings.   
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ATTACHMENT A 
SEISMIC LINES 1, 2, AND 3 – P-WAVE VELOCITY CROSS SECTIONS 

 



Shootaring Seismic Line # 1



Shootaring Seismic Line # 2



Shootaring Seismic Line # 3
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1.0 INTRODUCTION  

The Shootaring Canyon Uranium Processing Facility is currently in Standby status.  Uranium 
One, Inc. is proposing to convert the present license to Operational status.  This seismic hazard 
analysis has been prepared to characterize the peak horizontal ground acceleration (PGA) for 
use in seismic stability analyses of the facility.  
 
1.1 Project Location  
The site is located in a sparsely populated area of Garfield County, southeastern Utah, 
approximately 50 miles south of Hanksville, Utah (see Figure 1).  A small town, Ticaboo, is 
located 2.6 miles south of the site.  For the purposes of these analyses, the central location of 
the facility has coordinates of 37.72°N latitude and 110.70°W longitude. 
 
1.2 Previous Work  
Seismicity of the Shootaring site has been discussed in several previous consultants’ reports.  
The Tailings Management Plan (Plateau Resources, Ltd et al., 2007) included results of several 
tailings stability and deformation analysis in Appendix A of the referenced report.  Appendix A.1 
includes results from a January 9, 1997 pseudostatic analysis of the Shootaring Canyon Dam.    
The analysis was performed using a horizontal seismic coefficient of 0.19 g based on a 
published report by Lawrence Livermore National Laboratories (Bernreuter et al., 1995).  
Appendix A.5 includes a June 14, 1999 deformation analysis on the Shootaring Canyon Dam.  
The analyses were performed using a peak acceleration of 0.33 g based on a U.S. Geological 
Survey (USGS) Peak Acceleration Map.  Specific references for the map were not provided in 
the Tailings Management Plan (Plateau Resources Ltd, et al., 2007), but as will be discussed in 
Section 1.2.2, it is assumed that the peak acceleration corresponds to a 1 percent probability of 
exceedance in 50 years. 
  
1.2.1 Lawrence Livermore National Laboratories  
Lawrence Livermore National Laboratories (Bernreuter et al., 1995) performed a seismic hazard 
analysis for the Shootaring Canyon site as part of a study of all Title II sites performed for the 
U.S. Nuclear Regulatory Commission (NRC).  The purpose of the study was to evaluate the 
seismic design assumptions for mining sites where uranium tailings are being stored by 
performing simplified deterministic and probabilistic analyses.  Results of this study concluded 
that the PGA using deterministic methods is 0.3 g (median plus one sigma) and using 
probabilistic methods is 0.19 g for an annual probability of exceedance (PE) of 1x10-4.   
 
The deterministic analysis concentrated on three faults of the Bright Angel fault system.    The 
three faults evaluated include the fault closest to the site, and then two larger, but more distant, 
faults of the system.  This analysis concluded that the closest fault (4 km long, located 9 km 
from the site) has the greatest potential impact on the site.  Attenuation equations used in the 
analysis were not specified.  
 
The probabilistic analysis considered the pattern of random earthquakes occurring in an 
undefined source zone around the site.  Earthquake catalogs from the past 30 years 
(presumably from 1965 to 1995) were used to estimate a recurrence model for the area.  The 
three faults of the Bright Angel fault system were not incorporated into their probabilistic 
analysis.   
      
 

Tetra Tech April 8, 2008 1  



Seismic Hazard Analysis (181692)  Uranium One 

1.2.2 USGS 
The source of the Peak Acceleration Map presented in the Tailings Management Plan, 
Appendix A.4 (Plateau Resources, Ltd. et al., 2007) was not referenced in Appendix A.4.  A 
reproduction of this map is presented for convenience in Appendix A of this report.  The map 
appears to be similar to interactive maps available from the USGS National Seismic Hazard 
Mapping Project (NSHMP) website using 1996 NSHMP data (USGS, 2007a), also shown in 
Appendix A.  However, the peak acceleration contours shown in Appendix A.4 are higher than 
the peak accelerations shown on the website for either a 2 percent or 10 percent probability of 
exceedance in 50 years.  Although a peak acceleration contour map showing 1 percent 
probability of exceedance is not currently available on the USGS website, it is assumed that at 
some point, this interactive map was available and it is this map that was presented in Appendix 
A.4.  This assumption is supported by data obtained from the USGS National Seismic Hazard 
Mapping Project (NSHMP) website for 1996 Interactive Deaggregations (USGS, 2007a).  Using 
the site location coordinates and a return period of 4975 years (which corresponds to a 1 
percent probability of exceedance in 50 years), the mapping project reports an acceleration of 
0.34 g.  Therefore, it is assumed that the value of 0.33 g is an interpolated value from a map 
provided by NSHMP corresponding to a 1 percent chance of exceedance in 50 years, using 
1996 data. 
 
In 2002, the NSHMP was updated.  Using 2002 data (USGS, 2007b), the peak acceleration at 
the site for a return period of 4975 years is reported as 0.32 g.  The hazard is almost entirely 
(99.2 percent) attributed to background seismicity within the Colorado Plateau around the site.  
It should be noted that for purposes of assigning attenuation models for the NSHMP, the USGS 
drew a boundary between the central and eastern United States (CEUS) and western United 
States (WUS).   The Shootaring Canyon site is located just within this CEUS boundary area.  
For areas within this CEUS boundary, attenuation relations of Toro et al. (1997), Frankel et al. 
(1996), Atkinson and Boore (1995), and Campbell (2002) were used.  The output for this data is 
included in Appendix A. 
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2.0 REGIONAL PHYSIOGRAPHIC AND TECTONIC SETTING  

The Shootaring Canyon site is located within the Colorado Plateau physiographic province in 
southeastern Utah.  The Colorado Plateau is a broad, roughly circular region of relative 
structural stability within a more structurally active region of disturbed mountain systems.  Broad 
basins and uplifts, monoclines, and belts of anticlines and synclines are characteristic of the 
plateau (Kelley, 1979).    Igneous intrusions have formed several mountains, such as the Henry 
Mountains near the facility.  However, most of the topographic relief in the Colorado Plateau is 
the result of erosion of deep canyons rather than upstanding mountain ranges (Thornbury, 
1965). 
 
The site is located near the southern end of the Henry Mountains’ structural basin.  The basin 
contains sedimentary rocks ranging from Mesozoic to Cenozoic in age, which are cut by the 
Tertiary intrusives forming the Henry Mountains, including Mt. Ellsworth.  Fault development in 
the area is associated with the intrusive igneous centers of the Henry Mountains.  These faults 
commonly have a northeasterly or northwesterly strike and do not generally extend far from the 
intrusive bodies.  Faults are not known to exist within the project. 
 
The interior of the Colorado Plateau is characterized by low heat-flow (Bodell and Chapman, 
1982) and a thick (45 km) crust (Keller, Braile, and Morgan, 1979), as compared to the 
surrounding Basin and Range Province and Rio Grande rift.  The transition zone between the 
interior and the surrounding provinces may be as wide as 100 to 150 km (Zoback and Zoback, 
1989).  This data suggest a weakening of the sides of the plateau lithosphere.  Such weakening 
is consistent with the normal faulting along the margins of the plateau.  The source of the 
relative stability of the Colorado Plateau thus is probably related to the cooler interior that has 
been stronger than the surrounding regions (Morgan and Swanberg, 1985). 
 
The contemporary seismicity of the Colorado Plateau was investigated by Wong and Humphrey 
(1989) based on seismic monitoring.  Their study characterized the seismicity of the plateau as 
being of small to moderate magnitude, of a low to moderate rate of occurrence with earthquakes 
widely distributed.   Seismicity in the plateau appears to be the result of the reactivation of pre-
existing faults not expressed at the surface but favorably oriented to the tectonic stress field.  
Very few earthquakes can be associated with known geologic structures or tectonic features in 
the plateau.  The generally small size of the earthquakes and their widespread distribution is 
consistent with a highly faulted Precambrian basement and upper crust, and a moderate level of 
differential tectonic stresses.  Earthquakes in the plateau generally occur within the upper 15 to 
20 km of the upper crust (Smith, 1978, Wong and Chapman, 1986) although events have 
occurred as deep as 58 km (Wong and Humphrey, 1989).  The predominant mode of tectonic 
deformation within the plateau appears to be normal faulting on northwest- to north-northwest-
striking faults, with some localized occurrences of strike-slip displacement on northwest- or 
northeast-striking planes at shallow depths.  The contemporary state of stress within the plateau 
is characterized by approximately northeast-trending extension (Wong and Humphrey, 1989). 
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3.0 SEISMICITY 

3.1 Earthquake Catalogs  
This seismic hazard analysis for the site included a review of historic earthquakes which have 
occurred within 200 miles of the site.  Catalogs from the USGS NSHMP for the Western United 
States (WUS) and Central and Eastern United States (CEUS) (Mueller et al., 1997) were used. 
These catalogs, compiled by the USGS for their study, included removal of duplicate events as 
well as aftershocks and foreshocks related to the primary earthquake events in order to obtain a 
catalog of independent events.  The database includes historical seismic events over the period 
from 1787 through December 2001.  The WUS and CEUS catalogs were supplemented with 
events occurring between January 2002 and September 2007 by searching the National 
Earthquake Information Center (NEIC) database, also maintained by the USGS.  This 
supplemental search resulted in three additional earthquakes. The catalog searches were 
limited to events with moment magnitude (Mw) greater than or equal to 4.0.  A total of 114 
events are included in the record.  Earthquake activity is relatively diffuse and generally of small 
magnitudes, as shown in Figure 1.  The earthquakes are tabulated in Appendix B.1.   
 
The largest event is estimated in the WUS catalog to have an Mw of 6.5.  This event occurred 
near Richfield, Utah on November 14, 1901.  The epicenter is approximately 105 miles 
northwest of the site, within the Intermountain seismic belt (ISB), a seismically active zone 
between the western border of the Colorado Plateau, and the Basin and Range physiographic 
province.   

 
The event closest to the site had an epicenter about 20 miles southeast of the site.  This 
earthquake, which occurred on August 22, 1986, had an Mw of 4.0.  As discussed in Wong and 
Humphrey (1989), this event is the largest earthquake known to have occurred in southeastern 
Utah.  The focal mechanism for the earthquake exhibited normal faulting on northwest-striking 
fault planes. 
 
In addition to the evaluation of significant earthquakes (Mw>4) as described above, a search of 
low magnitude events (Mw>2.4) within 80 miles of the site was also conducted using the NEIC 
database.  These events are shown in Figure 2 and are tabulated in Appendix B.2. 
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4.0 SEISMIC HAZARD ANALYSIS  

Seismic hazard analyses are typically conducted using one of two methods: (1) deterministic 
analysis or (2) probabilistic analysis. In the deterministic analyses, the ground motions from the 
maximum credible earthquake (MCE) associated with capable faults are attenuated to the site.  
A capable fault is defined by the United States Nuclear Regulatory Commission (NRC), in 
Appendix A to Part 100—Seismic and geologic siting criteria for Nuclear Power Plants, as a 
fault that has exhibited one or more of the following characteristics: 1) movement at or near the 
ground surface at least once within the past 35,000 years, or movement of a recurring nature 
within the past 500,000 years; 2) macroseismicity (magnitude 3.5 or greater) determined with 
instruments of sufficient precision to demonstrate a direct relationship with the fault; or 3) a 
structural relationship to a capable fault such that movement on one fault could be reasonably 
expected to cause movement on the other.  The ground motions from the MCE associated with 
the fault are attenuated to the site using established attenuation equations.  In deterministic 
analyses, typically median plus one sigma ground motions are reported. 
 
Background, or floating, earthquakes are typically evaluated deterministically by placing the 
largest earthquake that can be assumed to occur unassociated with a known fault at a distance 
of 15 km from the site.  In areas of low seismic activity, deterministic analyses tend to 
significantly overestimate ground accelerations.   
 
In probabilistic analyses, ground motions and the associated probability of exceedance are 
estimated in order for the amount of risk associated with the design ground motion to be 
evaluated.  As specified by the U.S. Environmental Protection Agency (EPA) Promulgated 
Standards for Remedial Actions at Inactive Uranium Processing Sites (40 CFR 192), the 
controls of residual radioactive material are to be effective for up to 1,000 years, to the extent 
reasonably achievable and, in any case, for at least 200 years. For the purpose of the seismic 
hazard evaluation, a 10,000-year return period is adopted for evaluating long-term stability of 
the facility.  The probability that the 10,000-year event will be exceeded within a 200- to 1,000-
year design life is between 2 and 10 percent.  This is consistent with the International Building 
Code (IBC, 2006) which specifies designing for ground motions associated with a 2 percent 
probability of exceedance in a 50-year design life, or a return period of approximately 2,500 
years.  Similarly, a 2,500-year return period is appropriate during operational conditions, 
considering a design life of 50 years.    
 
Seismic hazard analysis was performed using software EZ-FRISK, version 7.25 (Risk 
Engineering, Inc, 2008). 
 
4.1 Seismic Sources 
 
4.1.1 Active Faults 
 
Quaternary faults were identified using the USGS Quaternary Fault and Fold database (USGS 
et al. 2006). Faults within 200 miles of the site are shown in Figure 1.  A tabulated list of the 
faults is included in Appendix C.1.  NRC documentation in 10 CFR Appendix A to Part 40 and 
10 CFR Appendix A to Part 100 gives specific criteria for faults that should be considered as 
follows: 
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Table 1   Minimum Criteria for Considering Faults (NRC 10 CFR Part 100, Appendix A) 

Distance from site 
(miles)     

Minimum length of fault to be 
considered (miles) 

0 to 20                                1 
20 to 50 5 
50 to 100 10 
100 to 150 20 
150 to 200 40 

 
All faults from the Quaternary Fault and Fold database that met these minimum requirements 
were considered as seismic sources for the deterministic seismic hazard analysis.  This is a 
conservative approach, as the definition of a Quaternary fault is movement within the past 1.8 
million years, and the definition of an active fault, as described in Section 4.0, is between 35,000 
and 500,000 years.  The MCE associated with each fault was calculated based on correlations 
between fault length and magnitude, as developed by Wells and Coppersmith (1994).  
 
For the probabilistic analysis, faults that are included in the USGS Quaternary fault and fold 
database and have the potential to produce peak ground accelerations of 0.05 g or greater 
(based on deterministic methods) were selected for further evaluation in the probabilistic model.  
These criteria resulted in the inclusion of the following seven faults:  
 

1) Bright Angel fault system, Fault 1, (2514),  
2) Bright Angel fault system, Fault 2, (2514); 
3) Bright Angel fault system, Fault 3, (2514); 
4) Needles fault zone, (2507); 
5) Shay graben, (2513); 
6) Aquarius and Awapa plateau faults, (2505); and 
7) Thousand Lakes fault (2506). 

 
These faults are shown in Figure 2.  These faults were not considered in the USGS NSHMP 
because their activity in the Quaternary is suspect, or because their movement in the mid to late 
Quaternary did not meet the USGS definition of an active fault.   

 
The three faults of the Bright Angel fault system are included in the hazard analysis due to their 
proximity to the site and potential impacts.  This fault system is classified as Class B in the 
Quaternary fault and fold database (USGS et al, 2006).  The definition of Class B faults is 
geologic evidence that demonstrates the existence of Quaternary deformation, but either (1) the 
fault might not extend deeply enough to be a potential source of significant earthquakes, or (2) 
the currently available geologic evidence is too strong to confidently assign the feature to Class 
C but not strong enough to assign it to Class A.  The fault system is described as an expansive 
area of poorly understood suspected Quaternary faults in the Colorado Plateau.  The faults are 
entirely within bedrock, thus Quaternary deformation can not be proven.  Focal mechanism 
studies by both Brumbaugh (2005) and Wong and Humphrey (1989) indicate that within the 
Colorado Plateau, northwest striking normal faults are compatible with the modern state of 
stress of northeast-trending extension of the plateau, and northeast trending faults tend to not 
be active.  Based on this data, the northeast trending faults of the Bright Angel fault system 
(labeled Fault 1 and 3 on Figure 2) will be assigned a low probability of seismogenic activity 
(0.10).  Although Quaternary deformation has not been proven (USGS et al., 2006) and USGS 
did not consider this fault system to be active in the NSHMP, the northwest-trending Fault 2 will 
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be assigned a higher probability of seismogenic activity of 0.50 because it is oriented favorably 
to the stress field. 

 
The Needles fault zone has been removed from the probabilistic analysis because it is a 
structure resulting from salt movement that does not extend deeper than the evaporites of the 
Paradox Formation and is not considered seismogenic (Wong et al. 1996, Huntoon, 1982).   

 
The Shay Graben faults have been assigned a lower probability of seismogenic activity (0.10) 
due to evidence for late-Quaternary deformation being associated with salt-dissolution collapse 
(Wong et al. 1996, Oviatt, 1988).   

 
Descriptions of the faults (USGS et al. 2006) are included in Appendix D.  Additional 
uncertainties in the fault characteristics are incorporated into the probabilistic analysis by 
representing the possible scenarios with a weight value.  In general, the mean value is given a 
weight of 0.6, with the mean plus or minus one standard deviation values each given a weight of 
0.2.  The parameters used in the probabilistic analysis are described below, and are 
summarized in Appendix C.2. 
 
Fault dips were assumed to vary between 40 and 80 degrees, with a mean value of 60 degrees.  
This is consistent with the NSHMP, which assumes a dip of 60 degrees for most normal faults 
within the western U.S., and with previous seismic hazard analyses in the Colorado Plateau 
(Wong et al., 1996).  Fault depths were assumed to vary between 12 and 20 km, with a mean 
value of 15 km, as is typical in western U.S. (Wong and Chapman, 1990).  Maximum 
magnitudes for the faults were estimated based upon the empirical relationship developed by 
Wells and Coppersmith (1994) for surface rupture length, with an uncertainty of 0.3 
corresponding to the standard error in the Wells and Coppersmith (1994) relationship.  The 
recurrence relationships for the faults were modeled using both Gutenberg-Richter exponential 
and normal magnitude recurrence models.  The exponential model was given a weight of 0.2 
and the normal magnitude model was given a weight of 0.8 in the analysis.  Slip rates are used 
to characterize rates of fault activity.  However, very limited data was available regarding slip 
rates, and the USGS fault and fold database categorizes all the 7 considered faults as simply 
having a slip-rate less than 0.2 mm per year.  Slip rates were therefore modeled as being 
between 0.005 and 0.2 mm per year, similar to rates of activity assigned to many faults of 
questionable quaternary activity in the Rio Grande Rift area east of the Colorado Plateau (Wong 
et al., 2004). 
 
4.1.2 Background Event 
Many earthquakes occur that are not associated with a known structure.  These events are 
termed background events, or floating earthquakes.  Evaluation of the background event allows 
for potential low to moderate earthquakes not associated with tectonic structures to contribute to 
the seismic hazard of the site.  The maximum magnitude for these background events within the 
Intermountain U.S. ranges between local magnitude (ML) 6.0 and 6.5 (Woodward-Clyde 1996). 
Larger earthquakes would be expected to leave a detectable surface expression, especially in 
arid to semiarid climates, with slow erosion rates and limited vegetation. In seismically less 
active areas such as the Colorado Plateau, the maximum magnitude associated with a 
background event is assumed to be 6.3, consistent with that used in seismic evaluations 
performed for uranium tailing sites in Green River (DOE 1991a, pg. 26), and Grand Junction 
(DOE 1991b, pg. 71). 
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The hazard from background earthquakes is assessed using two approaches, each given equal 
weight in the probabilistic analysis.  The first approach uses areal source zones and assumes a 
uniformly distributed seismicity within the zone.  The second approach uses gridded seismicity 
which retains a degree of stationarity using 0.1 degree latitude and longitude grid spacing, as 
used by USGS for the NSHMP (Frankel et al. 1996).   

 
The earthquake magnitude and recurrence interval of an areal source zone were assessed by 
looking at the earthquake record within 200 miles of the site, filtered to include only events with 
Mw values equal or greater than 4.0, as described in Section 3.1. The entire 200-mile radius 
circle about the site was evaluated as a source zone with uniformly distributed seismicity.  As 
shown in Figure 1, the NW quadrant of the 200-mile radius circle has a high concentration of 
Quaternary faults and historical earthquake events.  This zone corresponds to the Intermountain 
Seismic Belt (ISB), an area of significant earthquake activity.  Including these events is 
conservative, as the recurrence interval of events in the remaining portion of the circle, including 
around the site, is overestimated.   
 
In computation of background seismicity recurrence, all events know to be associated with faults 
considered in the hazard analysis should be removed from the analysis.  On November 14, 
1901, an earthquake with an estimated Mw of 6.5 occurred in Sevier County at an approximate 
location of 38.7° latitude and -112.1° longitude.  As shown in Figure 2, this location is close to 
several Quaternary faults (Joseph Flats area faults and syncline - 2468, Elsinore fault - 2470, 
Dry Wash fault and syncline - 2496, Annabella graben - 2472, and Sevier fault northern portion - 
2355).  The earthquake record shows a total of 9 earthquakes with Mw equal or greater than 4.0 
in this immediate area.  The Mw 6.5 event has been removed from the background analysis 
since it is likely related to one of these structures, and an event of this magnitude will likely have 
a surface expression.  For conservatism, the other eight events of lesser magnitude have been 
retained in the analysis.   
 
The earthquake recurrence of the source zone was described by the truncated-exponential form 
of the Gutenberg-Richter relationship of log N = a – bM using the maximum likelihood procedure 
by Weichert (1980).  The completeness periods for various magnitudes were estimated by 
Mueller et al. (1997).  Table 2 gives the completeness period dates and the number of 
earthquakes during each period.  Figure 3 shows the temporal distribution of earthquakes within 
the study area, and Figure 4 shows the recurrence curve. 
 

Table 2   Completeness Periods and Event Counts Used in Recurrence Calculations 

Magnitude 
Range (Mw) 

Completeness 
Period  

Number of 
Earthquakes 

4.0-4.9 1/1963 - 8/2007 56 
5.0-5.9 1/1930 - 8/2007 22 
6.0-7.0 1/1850 - 8/2007 1 

 
 
A study by Wong et al. (1996) also evaluated the recurrence of background events within the 
Colorado Plateau.  The areal source zone is the interior portion of the plateau, as shown in 
Figure 1.  The recurrence relationship developed for that study is shown on Figure 4.  The 
relationship developed by Wong et al. (1996) is a robust analysis which limits the source zone to 
that most seismically similar to the project site.  However, the seismicity record goes only 
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through 1994.  Therefore, the recurrence relationship for the 200-mile radius about the site is 
retained in the analysis because it incorporates events through 2007.  The two recurrence 
relationships are evaluated in the hazard analysis with equal weight. 
 
4.2 Attenuation Relations 
Attenuation of ground motions from the location of a seismic event to the site was calculated 
using attenuation relations.  Due to the absence of abundant strong ground motion records, no 
specific attenuation relation exists solely for Utah; thus, several attenuation relations from other 
areas were considered for use at the site.  For the purposes of this study, the following three 
attenuation relationships were used:  Spudich et al. (1999), Abrahamson and Silva (1997), and 
Campbell and Bozorgnia (2007).  The empirical attenuation relations are appropriate for soft 
rock sites in the western U.S.  An important consideration in the selection of appropriate 
attenuation relationships is that the area is located in an extensional tectonic regime where fault 
type is predominately normal.  Spudich et al. (1999) was developed from an extensional 
earthquake database.  Abrahamson and Silva (1997) and Campbell and Bozorgnia (2007) 
include normal faulting factors in the relations.   The hazard was truncated at three standard 
deviations about the median value of each of the three attenuation relationships.  Results from 
each relationship, along with the lognormal mean of the three relations are reported in Table 3.  
 
4.3 Peak Ground Acceleration 
Based on deterministic methods, the median plus one sigma ground motion from the 
background event results in a PGA of 0.24 g.  Seven faults are identified as potentially capable 
of producing site PGA of 0.05 g or greater, and are summarized in Table 3. 
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Table 3   PGA for Significant Faults, Deterministic Analysis 

PGA 
Median (Median plus 1 sigma) 

 
Source Name 

 
ID No. 

Distance 
from Site 

(km) 

 
MCE Spudich 

et al. 
(1999) 

Abrahamson 
and Silva 

(1997) 

Campbell 
and 

Bozorgnia 
(2007) 

Lognormal 
mean 

Background Event --- 15 6.3 0.12 (0.19) 0.20 (0.33) 0.13 (0.23)  0.15 (0.24) 
Bright Angel, Fault 1 2514 9 5.8 0.14 (0.22) 0.20 (0.35) 0.16 (0.28) 0.16 (0.28) 
Bright Angel, Fault 2 2514 13 6.2 0.13 (0.21) 0.21 (0.36) 0.14 (0.25) 0.16 (0.27) 
Bright Angel, Fault 3 2514 35 6.7 0.07 (0.11) 0.10 (0.16) 0.07 (0.12) 0.08 (0.13) 
Needles Fault 2507 60 6.8 0.04 (0.06) 0.06 (0.09) 0.04 (0.07) 0.05 (0.07) 
Thousand Lake Fault 2506 90 7.0 0.03 (0.05) 0.04 (0.07) 0.03 (0.06) 0.03 (0.06) 
Shay graben Fault 2513 88 6.9 0.03 (0.05) 0.04 (0.07) 0.03 (0.06) 0.03 (0.06) 
Aquarius and Awapa 
Fault 2505 89 6.9 0.03 (0.05)  0.04 (0.06) 0.03 (0.05) 0.03 (0.05) 
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As compared to the background event, only the faults of the Bright Angel Fault Zone result in 
PGA values of comparable magnitude.  However, the likelihood of any of these events occurring 
within the design life of the project can only be evaluated by looking at the probabilistic analysis. 
 
Table 4 shows the seismic source contribution to the total mean hazard at a return period of 
10,000 years (or 1x10-4 annual percent exceedance).  The mean PGA is estimated to be 0.18 g.  
The total hazard curve is shown in Figure 5 and the source contribution is shown in Figure 6. As 
shown in Figure 6, at this frequency, the hazard is almost entirely contributed to the background 
event.  Input to the EZ-FRISK analysis is included in Appendix E. 
 

 

Table 4   Hazard Contribution to Total Mean Hazard for 10,000-year Return Period, 
Probabilistic Analysis 

 
Source Name 

 
ID No. 

Distance 
from Site 

(km) 
PGA 

Background Event – 
Ext Gridded --- --- 0.07 

Background Event – 
CO Plateau Int (Wong 
et al. 1996) 

--- --- 0.11 

Background Event – 
200-mile radius about 
site 

--- --- 0.13 

Bright Angel, Fault 1 2514 9 <0.01 
Bright Angel, Fault 2 2514 13 <0.01 
Bright Angel, Fault 3 2514 35 <0.01 
Needles Fault 2507 60 <0.01 
Thousand Lake Fault 2506 90 <0.01 
Shay graben Fault 2513 88 <0.01 
Aquarius and Awapa 
Fault 2505 89 <0.01 

Total Hazard --- --- 0.18 
 

 
 
4.4 Amplification 
Geologic maps of the area (Hackman and Wyant, 1973) indicate that the site is underlain by 
Lower Cretaceous Morrison and Upper Jurassic Summerville formation of sandstones, 
mudstones, and siltstones.  As defined in Campbell and Bozorgnia (2003), the site is 
categorized as a firm rock site, based on underlying geologic unit consisting of pre-Tertiary 
sedimentary rock.  As such, further amplification of ground motions due to underlying soils was 
not considered.  If further investigations indicate that the materials within the upper 30 meters 
are not classified as firm rock, soil amplification should be considered. 
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5.0 RESULTS AND CONCLUSIONS 

Based on the probabilistic analysis, a PGA (at an annual PE of 1x10-4) of 0.18 g should be used 
for long-term seismic stability analyses.  The U.S. Department of Energy (DOE, 1989) 
recommends that a seismic coefficient of two-thirds of the peak acceleration be used to analyze 
long-term, pseudostatic stability analyses.  Therefore, for long-term pseudostatic analyses, a 
seismic coefficient of 0.12 g is recommended.   
 
The value of 0.18 g is lower than the 0.32 g from the USGS 2002 Interactive Deaggragations 
(USGS, 2007a).  It is likely that the majority of the difference is a result of using different 
attenuation relationships.  As discussed in Section 1.2.2, the site is very close to the border 
drawn by USGS between the WUS and CEUS zones.  Because the site lies within the CEUS 
area, the USGS applied attenuation relations developed for the CEUS.  However, it is the 
opinion of the author that using attenuation relations that are specific to normal extensional 
faulting is appropriate.  This is supported by other studies done in the area (e.g. Wong et al. 
1996, Halling 2002, Wong et al. 2004). 
 
During operational conditions, designing for an annual PE of 4x10-4, or a 2500-year return 
period would correlate roughly to a 2 percent chance of exceedance in 50 years.  Using this 
criterion, the PGA is 0.10 g and the seismic coefficient is 0.07 g. 
 
  
 
  
 
 
 
 
 
 

Tetra Tech April 8, 2008 12  



Seismic Hazard Analysis (181692)  Uranium One 

REFERENCES  

Abrahamson, N.A., Silva, W.J. (1997) Empirical Response Spectral Attenuation Relations for 
Shallow Crustal Earthquakes.  Seismological Research Letters 68(1): 94-127. 

 
Atkinson, G.M. and D. M. Boore (1995) Ground motion relations for eastern North America. 

Bulletin of the Seismological Society of America 85: 17-30. 
 
Bernreuter, D., McDermott, E., Wagoner, J. (1995) Seismic Hazard Analysis of Title II 

Reclamation Plans. Prepared for U.S. Nuclear Regulatory Commission.  Lawrence 
Livermore National Laboratory, UCRL-ID-121733. 

 
Bodell, J.M., and Chapman, D.S. (1982) Heat Flow in the North-Central Colorado Plateau.  

Journal of Geophysical Research 87: 2869-2884.   
 
Brumbaugh, D.S. (2005) Active faulting and seismicity in a prefractured terrane: Grand Canyon, 

Arizona. Bulletin of the Seismological Society of America  95: 1561-1566. 
 
Campbell, K.W. (2002) Prediction of strong ground motion using the hybrid empirical 

method: example application to eastern North America, submitted to Bulletin of the 
Seismological Society of America. 

 
Campbell, K.W., and Bozorgnia, Y. (2003) Updated near-Source Ground-Motion (Attenuation) 

Relations for the Horizontal and Vertical Components of Peak Ground Acceleration and 
Acceleration Response Spectra.  Bulletin of the Seismological Society of America 93(1):  
314-331. 

 
Campbell, K.W. and Bozorgnia, Y. (2007) NGA Ground motion relations for the geometric mean 

horizontal component of peak and spectra ground motion parameters.  Pacific 
Earthquake Engineering Research Center Report 2007/02, 246 p. 

 
DOE (U.S. Department of Energy) (1989) Technical Approach Document: Revision II, Uranium 

Mill Tailings Remedial Action Project. Washington D.C. 
 
DOE (U.S. Department of Energy) (1991a) Remedial Action Plan and Final Design for 

Stabilization of the Inactive Uranium Mill Tailings at Green River, Utah. 
 
DOE (U.S. Department of Energy) (1991b) Remedial Action Plan and Site Design for 

Stabilization of the Inactive Uranium Mill Tailings Site at Grand Junction, Colorado. 
 
Frankel, A. (1995) Mapping seismic hazard in the Central and Eastern United States, 

Seismological Research Letters 66(4): 8-21. 
 
Frankel, A., Mueller, C., Barnard, T., Perkins, D., Leyendecker, E., Dickman, N., Hanson, S., 

and Hopper, M, (1996) National seismic hazard maps – Documentation June 1996.  
USGS, Open-file Report 96-532. 

 
Hackman, R.J., and Wyant, D.G. (1973) Geology, Structure, and Uranium Deposits of the 

Escalante Quadrangle, Utah and Arizona USGS scale 1:250,000. 
 

Tetra Tech April 8, 2008 13  



Seismic Hazard Analysis (181692)  Uranium One 

Halling, M.W., J.R. Keaton, L.R. Anderson, and W. Kohler, 2002. Deterministic Maximum Peak 
Bedrock Acceleration Maps for Utah, Utah Geological Survey Miscellaneous Publication 
02-11, July.  

 
Huntoon, P.W. (1982)  The Meander anticline, Canyonlands, Utah, an unloading structure 

resulting from horizontal gliding on salt.  Geologic Society of America Bulletin 93: 941-
950. 

 
International Building Code (2006) International Code Council, Inc. 
 
Keller, G.R., Braile, L.W., and Morgan, P. (1979) Crustal Structure, Geophysical Models and 

Contemporary Tectonism of the Colorado Plateau.  Tectonophysics 61:131-147. 
 
Kelley, V.C. (1979) Tectonics of the Colorado Plateau and New Interpretation of Its Eastern 

Boundary. Tectonophysics 61: 97–102. 
 
Morgan P. and Swanberg, C.A. (1985) On the Cenozoic Uplift and Tectonic Stability of the 

Colorado Plateau. Journal of Geodynamic 3: 39-63. 
 
Mueller, C., Hopper, M, and Frankel, A. (1997).  Open-File Report 97-464 Preparation of 

Earthquake Catalogs for the National Seismic-Hazard Maps: Contiguous 48 States, 
USGS. 

 
Oviatt, C.G. (1988)  Evidence for Quaternary deformation in the Salt Valley anticline, 

southeastern Utah.  Utah Geological Survey Bulletin 122: 61-76. 
 
Plateau Resources, Ltd and Hydro-Engineering, LLC (2007) Tailings Management Plan, 

Amended December, 2005, Revised April, 2007 for Shootaring Canyon Uranium 
Processing Facility. Prepared for Utah Department of Environmental Quality, Division of 
Radiation Control. Report Dated April, 2007. 

 
Risk Engineering, Inc. (2008).  EZ-FRISK, version 7.25.  Boulder, CO. 
 
Smith, R. B. (1978) Seismicity, Crustal Structure and Interplate Tectonics of the Interior of the 

Western Cordillera, in Smith, R.B., and Eaton, G.P., eds., Cenozoic tectonics and 
regional geophysics of the western Cordillera:  Geological Society of America Memoir 
152: 111-144. 

 
Spudich, W.B., Joyner, W.B., Lindh, A.G., Boore, D.M., Margaris, B.M., and Fletcher, J.B. 

(1999) SEA99:  A Revised Ground Motion Prediction Relation for use in Extensional 
Tectonic Regimes.  Bulletin of the Seismological Society of America 89(5):  1156-1170. 

 
Thornbury, M. (1965) Regional Geomorphology of the United States, John Wiley and Sons, Inc., 

New York. 
 
Toro, G., Abrahamson, N., and Schneider, J. (1997). Model of strong ground motions from 

earthquakes in the central and eastern North America: best estimates and 
uncertainties. Seismological Research Letters 68: 41-57. 

 
 
 

Tetra Tech April 8, 2008 14  



Seismic Hazard Analysis (181692)  Uranium One 

Tetra Tech April 8, 2008 15  

USGS (2007a).  http://earthquake.usgs.gov/research/hazmaps/interactive/index.php, Interactive 
Deaggregation, 1996, Viewed October 2007. 

 
USGS (2007b).  http://earthquake.usgs.gov/research/hazmaps/interactive/index.php, Interactive 

Deaggregation, 2002, Viewed October 2007. 
 
USGS, Arizona Geological Survey, New Mexico Bureau of Mines and Mineral Resources, and 

Utah Geological Survey (2006).  http//earthquakes.usgs.gov/regional/qfaults/, 
Quaternary fault and fold database for the United States, Viewed October 2007. 

 
Weichert, D. (1980) Estimation of the earthquake recurrence parameters for unequal 

observation periods for different magnitudes.  Bulletin of the Seismological Society of 
America 70: 1337-1346. 

 
Wells, D.L., and Coppersmith, K.J. (1994).  New Empirical Relationships among Magnitude, 

Rupture Length, Rupture Width, Rupture Area, and Surface Displacement, Bulletin of the 
Seismological Society of America, 84(4), pp. 974–1002, August. 

 
Woodward-Clyde Consultants (1996) Evaluation and Potential Seismic and Salt Dissolution 

Hazards at the Atlas Uranium Mill Tailings Site, Moab, Utah, Oakland, California, 
unpublished Consultant’s report for Smith Environmental Technologies and Atlas 
Corporation, SK9407. 

 
Wong, I. G., and Chapman, D.S. (1986) Deep intraplate earthquakes in the intermountain U.S.: 

Implications to thermal and stress conditions in the lower crust and upper mantle, 
Earthquake Notes 57: 6. 

 
Wong I.G., and Chapman, D.S. (1990) Deep intraplate earthquakes in the western U.S. and 

their relationship to lithospheric temperatures.  Bulletin of the Seismological Society of 
America 80: 589-599. 

 
Wong, I.G., and Humphrey, J.R. (1989) Contemporary seismicity, faulting, and the state of 

stress in the Colorado Plateau, Geological Society of America Bulletin  101: 1127-1146. 
 
Wong, I.G., Olig, S.S., and Bott, J.D.J. (1996) Earthquake potential and seismic hazards in the 

Paradox Basin, southeastern Utah, in A.C. Huffman, W.R. Lund, and L.H. Godwin, eds., 
Geology and Resources of the Paradox Basin, 1996 Special Symposium, Utah 
Geological Association and Four Corners Geological Society Guidebook 25: 241-250. 

 
Wong, I., Olig, S., Dober, M., Silva, W., Wright, D., Thomas, P., Gregor, N., Sanford, A., Lin, K., 

and Love, D (2004) Earthquake Scenario and Probabilistic ground-shaking hazard maps 
for the Albuquerque-Belen-Santa Fe, New Mexico, corridor.  New Mexico Geology 26(1):  
pp. 3-33. 

 
Zoback, M. L., and Zoback, M. D. (1989) Tectonic stress field of the continental United States, 

in Pakiser, L.C., and Mooney, W.D., eds., Geophysical Framework of the Continental 
United States:  Geological Society of America Memoir 172: 523-540. 

 
 

http://earthquake.usgs.gov/research/hazmaps/interactive/index.php
http://earthquake.usgs.gov/research/hazmaps/interactive/index.php


Site Location
Ticaboo

Ogden

Flagstaff

Hanksville

Saint George

Taylorsville

Grand Junction

Salt Lake City

Lake Havasu City

107°0'0"W

107°0'0"W

108°0'0"W

108°0'0"W

109°0'0"W

109°0'0"W

110°0'0"W

110°0'0"W

111°0'0"W

111°0'0"W

112°0'0"W

112°0'0"W

113°0'0"W

113°0'0"W

114°0'0"W

114°0'0"W

41°0'0"N 41°0'0"N

40°0'0"N 40°0'0"N

39°0'0"N 39°0'0"N

38°0'0"N 38°0'0"N

37°0'0"N 37°0'0"N

36°0'0"N 36°0'0"N

35°0'0"N 35°0'0"N

34°0'0"N 34°0'0"N

MAR 11, 2008
FIGURE 1
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FIGURE 3 
TEMPORAL DISTRIBUTION OF EARTHQUAKES WITHIN 

200 MILES OF SHOOTARING CANYON SITE
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FIGURE 4 
RECURRENCE CURVES FOR EARTHQUAKES 
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FIGURE 5 
TOTAL SEISMIC HAZARD CURVE 
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FIGURE 6 
SOURCE CONTRIBUTION TO TOTAL SEISMIC HAZARD 
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APPENDIX B.1 
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Appendix B.1:  Earthquake events with Magnitude greater or equal to 4.0 occurring 
within 200 miles of Shootaring Canyon site

Source: 
Open-File Report 97-464 "Preparation of Earthquake Catalogs for the National Seismic-Hazard Maps: 
Contiguous 48 States" by Charles Mueller, Margaret Hopper, and Arthur Frankel.
Western US Moment Magnitude Catalog

WUS > 4 Mw
BOLD data is more recent than January 1996 

Magnitude 
(Mw)

Longitude 
(degree, 
west)

Latitude 
(degree, 
north)

Depth 
(km) Year Month Day Hour Minute Second Catalog

5.7 -112.522 37.047 0 1887 12 5 15 30 0 DNAG
5.7 -112.114 39.952 0 1900 8 1 7 45 0 DNAG
6.5 -112.083 38.769 0 1901 11 14 4 39 0 DNAG
4.3 -112.639 38.279 0 1902 7 31 7 0 0 DNAG
6.3 -113.52 37.393 0 1902 11 17 19 50 0 DNAG

5 -113.007 38.393 0 1908 4 15 0 0 0 DNAG
5 -112.149 38.682 0 1910 1 10 13 0 0 DNAG

5.7 -111.5 36.5 0 1912 8 18 21 12 0 DNAG
4.3 -113.713 37.572 0 1914 12 14 5 30 0 DNAG

5 -111.655 40.239 0 1915 7 15 22 0 0 DNAG
4.3 -111.781 39.972 0 1916 2 5 6 25 0 DNAG
4.3 -113.573 37.106 0 1920 11 26 0 0 0 DNAG
5.2 -112.1 38.7 0 1921 9 29 14 12 0 USHIS
4.3 -113.233 38.166 0 1923 5 14 12 10 0 DNAG

5 -112.827 37.842 0 1933 1 20 13 10 0 DNAG
5 -112.1 36 0 1935 1 10 8 10 0 DNAG

4.3 -113.5 36.3 0 1936 1 22 3 38 0 SRA
4.3 -112.958 37.25 0 1936 5 9 10 25 0 DNAG
4.7 -113.3 38 0 1936 9 21 6 20 0 USHIS
4.3 -112.433 37.822 0 1937 2 18 4 15 0 DNAG

4 -114 37 0 1938 12 28 4 37 36 DNAG
4 -114.3 37.3 0 1941 5 6 3 11 42 CDMG

4.3 -111.65 39.58 0 1942 6 4 22 4 0 DNAG
5 -113.065 37.682 0 1942 8 30 22 8 0 DNAG
4 -114.1 37.4 0 1943 3 6 20 14 30 SRA

4.3 -112.26 38.58 0 1943 11 3 9 30 0 DNAG
4 -114.25 37.35 0 1943 11 6 3 55 0 CDMG
5 -111.986 38.765 0 1945 11 18 1 15 0 DNAG

4.3 -111.637 39.263 0 1948 11 4 13 18 0 DNAG
4.7 -113.1 37.5 0 1949 11 2 2 29 29 CDMG
4.3 -111.729 40.038 0 1950 5 8 22 35 0 DNAG

5 -111.9 38.5 0 1950 11 18 1 15 0 DNAG
4.3 -111.655 40.239 0 1951 8 12 0 26 0 DNAG
4.3 -111.86 40.396 0 1952 9 28 20 0 0 DNAG
4.3 -111.5 40.5 0 1953 5 24 2 54 29 DNAG
4.3 -112.433 37.822 0 1953 10 22 3 0 0 DNAG
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Appendix B.1:  Earthquake events with Magnitude greater or equal to 4.0 occurring 
within 200 miles of Shootaring Canyon site

5 -107.3 38 0 1955 8 3 6 39 42 DNAG
5 -111.44 40.341 0 1958 2 13 22 52 0 DNAG

4.3 -111.833 39.711 0 1958 11 28 13 30 39 DNAG
5 -112.5 38 0 1959 2 27 22 19 52 DNAG

5.6 -112.37 36.8 0 1959 7 21 17 39 29 USHIS
5 -111.5 35.5 0 1959 10 13 8 15 0 USHIS
5 -111.66 39.34 0 1961 4 16 5 2 39.3 DNAG

4.3 -114.333 37.667 0 1961 9 26 21 46 20 CDMG
4.7 -107.6 38.2 25 1962 2 5 14 45 51.1 USHIS
4.4 -112.9 37 21 1962 2 15 9 6 45.1 SRA
4.5 -112.4 36.9 26 1962 2 15 7 12 42.9 USHIS
4.5 -112.1 38 33 1962 6 5 22 29 45 USHIS
4.4 -114.2 37.5 0 1962 7 8 15 58 6 CDMG
4.3 -111 40 33 1962 9 7 8 47 19 DNAG

5 -111.91 39.53 7 1963 7 7 19 20 39.6 USHIS
4 -111.19 40.03 7 1963 7 9 20 25 25.8 SRA
4 -111.55 39.1 7 1966 4 23 20 20 53.3 SRA

4.2 -111.85 37.98 7 1966 5 20 13 40 47.9 SRA
5.4 -114.2 37.4 33 1966 9 22 18 57 36.5 USHIS
4.4 -111.6 35.8 34 1966 10 3 16 3 50.9 SRA
4.2 -113.16 38.2 7 1966 10 21 7 13 48.9 SRA
4.2 -112.3 38.8 33 1967 6 22 21 51 29.9 DNAG
4.2 -111.6 36.15 33 1967 9 4 23 27 46.2 SRA
5.6 -112.16 38.54 7 1967 10 4 10 20 12.8 USHIS

4 -112.04 39.27 7 1968 1 16 9 42 52.1 SRA
4 -113.082 38.407 0 1970 3 30 15 15 52.7 DNAG

4.1 -111.72 37.87 7 1970 4 18 10 42 11.5 SRA
4.2 -112.47 38.06 7 1970 5 23 22 55 23.2 SRA
4.1 -113.1 37.8 7 1971 11 10 14 10 23 SRA
4.5 -112.17 38.65 7 1972 1 3 10 20 38.9 USHIS
4.3 -112.07 38.67 7 1972 6 2 3 15 48.2 SRA
4.5 -111.35 40.51 7 1972 10 1 19 42 29.5 USHIS
4.6 -111.97 39.94 5 1980 5 24 10 3 36.3 SRA
4.3 -111.74 40.32 1 1981 2 20 9 13 1.2 USHIS
4.4 -113.3 37.59 1 1981 4 5 5 40 39.7 USHIS
4.3 -111.62 35.17 0 1981 12 6 9 9 20.3 DNAG
4.3 -112.04 38.71 5 1982 5 24 12 13 26.6 USHIS

4 -112.565 38.577 0 1983 12 9 8 58 40.7 SRA
4.6 -112.009 39.236 1 1986 3 24 22 40 23.4 USHIS
5.3 -111.614 38.824 10 1989 1 30 4 6 22.7 USHIS

4 -112.257 35.952 5 1989 3 5 0 40 30.8 PDE
4 -112.355 35.96 5 1992 3 14 5 13 31.6 PDE

4.4 -111.554 38.783 0 1992 6 24 7 31 20.2 PDE
4 -112.219 35.982 5 1992 7 5 18 17 29.9 PDE

5.7 -113.472 37.09 15 1992 9 2 10 26 20.9 PDE
5.3 -112.112 35.611 10 1993 4 29 8 21 0.8 PDE
4.1 -112.327 38.078 5 1994 9 6 3 48 37.6 PDE

Shootaring Earthquakes.xls 2 of 5



Appendix B.1:  Earthquake events with Magnitude greater or equal to 4.0 occurring 
within 200 miles of Shootaring Canyon site

4 -112.223 35.964 5 1995 4 17 8 23 46.2 PDE
4 -113.294 37.416 5 1995 6 8 8 29 16.5 PDE

4.5 -112.467 38.206 5 1998 1 2 7 28 29 PDE
4.1 -112.49 37.97 2 1998 6 18 11 0 40 PDE
4.2 -112.727 38.077 5 1999 10 22 17 51 15.6 PDE

4 -111.53 38.75 2 1999 12 22 8 3 31 PDE
4.1 -112.56 38.73 0 2001 2 23 21 43 50 PDE
4.4 -111.521 38.731 3 2001 7 19 20 15 34 PDE

Shootaring Earthquakes.xls 3 of 5



Appendix B.1:  Earthquake events with Magnitude greater or equal to 4.0 occurring 
within 200 miles of Shootaring Canyon site
Source:
Open-File Report 97-464 "Preparation of Earthquake Catalogs for the National Seismic-Hazard Maps: 
Contiguous 48 States" by Charles Mueller, Margaret Hopper, and Arthur Frankel.
Central/Eastern US Bodywave Magnitude Catalog 

CEUS > 4 mb
BOLD data is more recent than January 1996 

Magnitude 
(mb)

Longitude 
(degree, 
west)

Latitude 
(degree, 
north)

Depth 
(km) Year Month Day Hour Minute Second Catalog

5 -107.5 39 0 1944 9 9 4 12 20 DNAG
5 -109.5 35.7 0 1950 1 17 0 51 0 DNAG

5.3 -110.5 40.5 0 1950 1 18 1 55 51 USHIS
4.3 -110.163 38.997 0 1953 7 30 5 45 0 DNAG
5.5 -107.6 38.3 49 1960 10 11 8 5 30.5 USHIS
4.3 -111.22 38.1 7 1963 9 30 9 17 39.3 SRA
4.2 -107.6 38.3 33 1966 9 4 9 52 34.5 SRA
4.4 -107.51 38.98 33 1967 1 12 3 52 6.2 SRA
4.1 -107.86 37.67 33 1967 1 16 9 22 45.9 SRA

4 -108.31 37.92 33 1970 2 3 5 59 35.6 SRA
4 -108.68 38.91 5 1971 11 12 9 30 44.6 SRA

4.1 -108.65 39.27 5 1975 1 30 14 48 40.3 SRA
4.6 -108.212 35.817 0 1976 1 5 6 23 33.9 SNMX
4.2 -108.222 35.748 0 1977 3 5 3 0 55.8 SNMX
4.8 -110.47 40.47 6 1977 9 30 10 19 20.4 USHIS

4 -110.574 37.42 5 1986 8 22 13 26 33.3 SRA
5.4 -110.869 39.128 10 1988 8 14 20 3 3.9 USHIS
4.5 -107.976 38.151 10 1994 9 13 6 1 23 PDE
4.1 -108.925 40.179 5 1995 3 20 12 46 16.3 PDE
4.2 -110.878 39.12 0 1996 1 6 12 55 58.6 PDE
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Appendix B.1:  Earthquake events with Magnitude greater or equal to 4.0 occurring 
within 200 miles of Shootaring Canyon site
Source:  NEIC Earthquake search

 FILE CREATED:  Mon Sep 17 20:44:04 2007
 Circle Search   Earthquakes=       649
 Circle Center Point Latitude:   37.720N  Longitude:   110.700W
 Radius:     320.000 km
 Catalog Used: PDE
 Data Selection: Historical & Preliminary Data
BOLD data is more recent than January 1996 

Magnitude 
(Mw)

Longitude 
(degree, 
west)

Latitude 
(degree, 
north)

Depth 
(km) Year Month Day Hour Minute Second Catalog

4.6 -111.857 39.516 0 2003 4 17 1 4 19 PDE
4.1 -108.915 38.236 0 2004 11 7 6 54 59 PDE
4.1 -113.305 38.071 7 2007 8 18 13 16 31 PDE-Q
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Appendix B.2  Earthquake events within 80 miles of Shootaring Canyon Site

Source:  NEIC Earthquake Search Results
U N I T E D  S T A T E S  G E O L O G I C A L  S U R V E Y
E A R T H Q U A K E    D A T A    B A S E

 FILE CREATED:  Wed Mar  5 16:19:19 2008
 Circle Search   Earthquakes=        19
 Circle Center Point Latitude:   37.720N  Longitude:   110.700W
 Radius:     129.000 km
 Catalog Used: PDE
 Data Selection: Historical & Preliminary Data
 Catalog Used: USHIS
 Data Selection: Significant U.S. Earthquakes (USHIS)
 Catalog Used: SRA
 Data Selection: Eastern, Central and Mountain States of U.S. (SRA)

CATALOG 
SOURCE

Date COORDINATES DEPTH
Magnitude 

(Mw)
YEAR MO DA LAT LONG km

SRA 1885 12 17 38.3 -111.5 3.0
SRA 1896 10 14 38.4 -110.7 3.0
SRA 1935 10 6 37.9 -111.4 3.7
SRA 1943 8 14 38.2 -111.4 3.7
SRA 1955 3 27 38.3 -111.3 3.7
SRA 1962 3 16 36.88 -109.72 2.4
USHIS 1962 6 5 38 -112.1 33 4.5
SRA 1962 8 19 38.05 -112.09 7 3.2
SRA 1963 9 30 38.1 -111.22 7 4.3
SRA 1966 5 20 37.98 -111.85 7 4.1
SRA 1967 2 1 37.83 -110.17 7 2.5
SRA 1967 5 8 37.79 -110.17 7 2.7
SRA 1968 2 23 37.6 -110.24 7 2.8
SRA 1968 9 24 38.04 -112.08 7 3.6
SRA 1969 8 19 37.64 -110.65 7 2.6
SRA 1970 4 18 37.87 -111.72 7 3.7
SRA 1972 7 13 37.56 -111.94 7 2.9
SRA 1976 11 19 38.66 -111.35 7 2.5
SRA 1976 12 28 38.35 -111.17 7 2.5
SRA 1977 8 12 36.79 -110.92 7 2.6
SRA 1977 9 21 37.11 -111.54 7 2.7
SRA 1977 11 29 36.82 -110.99 7 3.0
SRA 1979 4 30 37.88 -111.02 7 3.8



SRA 1979 10 23 37.89 -110.93 7 3.5
SRA 1981 4 9 37.72 -110.54 2 2.7
SRA 1981 5 29 36.83 -110.37 1 3.0
SRA 1981 9 10 37.5 -110.56 2 3.1
SRA 1982 4 17 38.22 -111.3 9 3.0
SRA 1982 8 25 38.01 -111.64 7 2.7
SRA 1983 1 27 37.778 -110.674 7 3.3
PDE 1983 5 3 38.288 -110.592 7 3.0
PDE 1983 8 4 37.556 -110.409 7 2.7
SRA 1983 12 15 37.575 -110.51 3 2.8
PDE 1986 5 14 37.429 -110.561 5 3.2
PDE 1986 8 22 37.42 -110.574 5 4.0
SRA 1986 11 7 37.43 -110.297 1 3.0
PDE 1988 8 8 37.894 -111.23 15 2.8
PDE 1991 1 26 37.681 -111.429 9 3.3
PDE 1991 6 25 37.209 -110.358 1 3.0
PDE 1997 10 20 37.834 -111.879 10 3.1
PDE 1998 3 29 38.25 -111.35 3 3.2
PDE 2002 9 22 36.78 -111.31 1 2.9
PDE 2002 9 26 37.41 -110.53 3 3.0
PDE 2003 4 17 39.516 -111.857 0 4.4
PDE 2003 7 8 36.95 -111.79 6 3.3
PDE 2003 11 7 36.96 -111.77 9 3.1
PDE 2003 12 29 38.324 -110.56 4 2.9
PDE 2005 4 8 37.593 -111.066 6 2.8
PDE 2005 8 20 37.89 -111.77 0 3.2
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Appendix C.1:  Quaternary faults and folds within 200 miles of Shootaring Canyon site - Deterministic Characteristics

Mean
Mean 
+1SD Mean

Mean 
+1SD Mean

Mean 
+1SD Mean

Mean 
+1SD Mean

Mean 
+1SD

Random Earthquake 15 6.3 0.12 0.19 0.20 0.33 0.14 0.23 0.13 0.23 0.15 0.24
Fault 1, Bright Angel Fault Zone (Class B) 2514 Class B <0.2 4.0 N 9 5.8 0.13 0.22 0.20 0.35 0.17 0.28 0.16 0.28 0.16 0.28
Fault 2, Bright Angel Fault Zone (Class B) 2514 Class B <0.2 10.0 N 13 6.2 0.13 0.21 0.21 0.36 0.16 0.25 0.14 0.25 0.16 0.27
Fault 3, Bright Angel Fault Zone (Class B) 2514 Class B <0.2 23.0 N 35 6.7 0.07 0.10 0.10 0.16 0.08 0.12 0.07 0.12 0.08 0.13
Needles fault zone (Class B) 2507 Class B <0.2 28.5 60 6.8 0.04 0.06 0.06 0.09 0.05 0.07 0.04 0.07 0.05 0.07
Thousand Lake fault 2506 <750,000 <0.2 48.3 90 7.0 0.03 0.05 0.04 0.07 0.04 0.06 0.03 0.06 0.03 0.06
Shay graben faults (Class B) 2513 Class B <0.2 39.5 88 6.9 0.03 0.05 0.04 0.07 0.03 0.05 0.03 0.06 0.03 0.06
Aquarius and Awapa Plateaus faults 2505 <1,600,000 <0.2 35.7 89 6.9 0.03 0.05 0.04 0.06 0.03 0.05 0.03 0.05 0.03 0.05
Paunsaugunt fault 2504 <1,600,000 <0.2 44.1 114 7.0 0.02 0.04 0.03 0.05 0.03 0.04 0.03 0.04
Sevier/Toroweap fault zone, Sevier section 997a <130,000 0.2-1 88.7 142 7.3 0.02 0.04 0.03 0.05 0.03 0.04 0.03 0.04
Moab fault and Spanish Valley faults (Class B) 2476 Class B <0.2 72.4 N 137 7.2 0.02 0.03 0.03 0.05 0.03 0.04 0.03 0.04
West Kaibab fault system 994 <1,600,000 <0.2 82.9 N 152 7.3 0.02 0.03 0.03 0.05 0.03 0.04 0.03 0.04
Wasatch monocline (Class B) 2450 <1,600,000 <0.2 103.5 164 7.4 0.02 0.03 0.03 0.05 0.03 0.04 0.02 0.04
Joes Valley fault zone, west fault 2453 <15,000 0.2-1 57.2 137 7.1 0.02 0.03 0.03 0.05 0.02 0.04 0.02 0.04
Southern Joes Valley fault zone 2456 <750,000 <0.2 47.2 137 7.0 0.02 0.03 0.03 0.04 0.02 0.04 0.02 0.04
Central Kaibab fault system 993 <1,600,000 <0.2 71.5 N 157 7.2 0.02 0.03 0.03 0.04 0.02 0.04 0.02 0.04
Salt and Cache Valleys faults (Class B) 2474 Class B <0.2 57.9 N 147 7.1 0.02 0.03 0.03 0.04 0.02 0.04 0.02 0.04
Lisbon Valley fault zone (Class B) 2511 <1,600,000 <0.2 37.5 134 6.9 0.02 0.03 0.03 0.04 0.02 0.03 0.02 0.03
Sevier fault 2355 <1,600,000 <0.2 41.3 N 139 7.0 0.02 0.03 0.03 0.04 0.02 0.03 0.02 0.03
Sevier Valley-Marysvale-Circleville area faults 2500 <750,000 <0.2 34.9 137 6.9 0.02 0.03 0.03 0.04 0.02 0.03 0.02 0.03
Ten Mile graben faults (Class B) 2473 Class B <0.2 34.6 N 137 6.9 0.02 0.03 0.03 0.04 0.02 0.03 0.02 0.03
Joes Valley fault zone, east fault 2455 <15,000 0.2-1 56.6 159 7.1 0.02 0.03 0.03 0.04 0.02 0.03 0.02 0.03
Markagunt Plateau faults (Class B) 2535 <750,000 <0.2 56.4 162 7.1 0.02 0.03 0.03 0.04 0.02 0.03 0.02 0.03
Paradox Valley graben (Class B) 2286 <1,600,000 <0.2 56.4 N 162 7.1 0.02 0.03 0.03 0.04 0.02 0.03 0.02 0.03
Sevier/Toroweap fault zone, northern Toroweap 
section 997b <130,000 <0.2 80.9 182 7.3 0.02 0.03 0.03 0.04 0.02 0.03 0.02 0.03
Eminence fault zone 992 <1,600,000 <0.2 36.0 155 6.9 0.02 0.03 0.02 0.04 0.02 0.03 0.02 0.03
Price River area faults (Class B) 2457 <1,600,000 <0.2 50.9 N 174 7.1 0.02 0.02 0.02 0.04 0.02 0.03 0.02 0.03
Bright Angel fault zone 991 <1,600,000 <0.2 66.0 N 193 7.2 0.01 0.02 0.02 0.03 0.02 0.03 0.02 0.03
Sevier Valley faults and folds (Class B) 2537 <130,000 <0.2 23.6 145 6.7 0.02 0.02 0.02 0.03 0.02 0.03 0.02 0.03
Big Gypsum Valley graben (Class B) 2288 Class B <0.2 33.1 160 6.8 0.01 0.02 0.02 0.03 0.02 0.03 0.02 0.03
Valley Mountains monocline (Class B) 2449 <1,600,000 <0.2 38.6 174 6.9 0.01 0.02 0.02 0.03 0.02 0.03 0.02 0.03
Ryan Creek fault zone 2263 <1,600,000 <0.2 39.5 N 181 6.9 0.01 0.02 0.02 0.03 0.02 0.03 0.02 0.03

PGA 
Spudich et al. 
(1999) for rock 

sites

Abrahamson 
and Silva 
(1997) for 

normal faults

Campbell and 
Bozorgnia 

(2003) 
corrected

Lognormal 
Mean

Campbell and 
Bozorgnia 

(2007)

Fault 
Type

MCE2 Distance 
from site to 

surface 
trace of 

fault, (km)

Name of Fault ID 
Number

Age of Most 
Recent 
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Deformation 

(ya)1

Slip-rate 
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Fault 
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Appendix C.1:  Quaternary faults and folds within 200 miles of Shootaring Canyon site - Deterministic Characteristics

Mean
Mean 
+1SD Mean

Mean 
+1SD Mean

Mean 
+1SD Mean

Mean 
+1SD Mean

Mean 
+1SD

PGA 
Spudich et al. 
(1999) for rock 

sites

Abrahamson 
and Silva 
(1997) for 

normal faults

Campbell and 
Bozorgnia 

(2003) 
corrected

Lognormal 
Mean

Campbell and 
Bozorgnia 

(2007)

Fault 
Type

MCE2 Distance 
from site to 

surface 
trace of 

fault, (km)

Name of Fault ID 
Number

Age of Most 
Recent 

Prehistoric 
Deformation 

(ya)1

Slip-rate 
(mm/yr)

Fault 
Length 
(km)

Tushar Mountains (east side) fault 2501 <1,600,000 <0.2 18.5 148 6.5 0.01 0.02 0.02 0.03 0.02 0.02 0.02 0.03
Beaver Basin faults, eastern margin faults 2492a <15,000 <0.2 34.2 175 6.9 0.01 0.02 0.02 0.03 0.02 0.02 0.02 0.03
Beaver Basin faults, intrabasin faults 2492b <15,000 <0.2 38.9 184 6.9 0.01 0.02 0.02 0.03 0.02 0.02 0.02 0.03
Joes Valley fault zone, intragraben faults 2454 <15,000 <0.2 34.0 181 6.9 0.01 0.02 0.02 0.03 0.02 0.02 0.02 0.02
Unnamed faults east of Atkinson Masa 2269 <1,600,000 <0.2 41.1 N 194 7.0 0.01 0.02 0.02 0.03 0.02 0.02 0.02 0.02
Gunnison fault 2445 <15,000 <0.2 42.0 N 197 7.0 0.01 0.02 0.02 0.03 0.02 0.02 0.02 0.02
White Mountain area faults 2451 <1,600,000 <0.2 16.4 157 6.5 0.01 0.02 0.02 0.03 0.01 0.02 0.01 0.02
Main Street fault zone 1002 <130,000 <0.2 87.3 N 266 7.3 0.01 0.02 0.02 0.03 0.01 0.02 0.01 0.02
Mineral Mountains (west side) faults 2489 <15,000 <0.2 36.6 203 6.9 0.01 0.02 0.02 0.03 0.01 0.02 0.01 0.02
Clear Lake fault zone (Class B) 2436 <15,000 <0.2 35.5 215 6.9 0.01 0.02 0.02 0.02 0.01 0.02 0.01 0.02

Hurricane fault zone, Anderson Junction section 998c <15,000 0.2-1 42.2 233 7.0 0.01 0.02 0.02 0.02 0.01 0.02 0.01 0.02
Wasatch fault zone, Nephi section 2351h <15,000 1-5 43.1 240 7.0 0.01 0.02 0.02 0.02 0.01 0.02 0.01 0.02
San Francisco Mountains (west side) fault 2486 <750,000 <0.2 41.4 238 7.0 0.01 0.02 0.02 0.02 0.01 0.02 0.01 0.02
Cricket Mountains (west side) fault 2460 <15,000 <0.2 41.0 238 7.0 0.01 0.02 0.02 0.02 0.01 0.02 0.01 0.02
Wah Wah Mountains (south end near Lund) 
fault 2485 <130,000 <0.2 40.2 239 6.9 0.01 0.02 0.01 0.02 0.01 0.02 0.01 0.02
Hurricane fault zone, southern section 998f <1,600,000 <0.2 66.6 N 282 7.2 0.01 0.02 0.02 0.02 0.01 0.02 0.01 0.02
1 ya = years ago
2 Wells and Coppersmith, 1994
Class B=Geologic evidence demonstrates the existence of Quaternary deformation, but either (1) the fault might not extend deeply enough to be a potential source
of significant earthquakes, or (2) the currently available geologic evidence is too strong to confidently assign the feature to Class C but not strong enough to assign it to Class A.
Fault Type: N=normal, R=reverse
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Appendix C.2:  Quaternary faults and folds capable of generating 0.05 g or greater at Shootaring Canyon site  - Probabilistic Characteristics

Fault 1, Bright Angel Fault Zone (Class B) 2514 Class B 0.1

60 (0.6)     
40 (0.2)     
80 (0.2)

15 (0.6)      
12 (0.2)      
20 (0.2)

0.02 (0.6) 
0.2 (0.2) 

0.005 (0.2)

5.8 (0.6)  
5.5 (0.2)  
6.1 (0.2)

Fault 2, Bright Angel Fault Zone (Class B) 2514 Class B 0.5

60 (0.6)     
40 (0.2)     
80 (0.2)

15 (0.6)      
12 (0.2)      
20 (0.2)

0.02 (0.6) 
0.2 (0.2) 

0.005 (0.2)

6.2 (0.6)   
6.5 (0.2)   
5.9 (0.2)

Fault 3, Bright Angel Fault Zone (Class B) 2514 Class B 0.1

60 (0.6)     
40 (0.2)     
80 (0.2)

15 (0.6)      
12 (0.2)      
20 (0.2)

0.02 (0.6) 
0.2 (0.2) 

0.005 (0.2)

6.7 (0.6)   
7.0 (0.2)   
6.4 (0.2)

Needles fault zone (Class B) 2507 Class B 0

60 (0.6)     
40 (0.2)     
80 (0.2)

15 (0.6)      
12 (0.2)      
20 (0.2)

0.02 (0.6) 
0.2 (0.2) 

0.005 (0.2)

6.8 (0.6)   
7.1 (0.2)   
6.5 (0.2)

Thousand Lake fault 2506 <750,000 1

60 (0.6)     
40 (0.2)     
80 (0.2)

15 (0.6)      
12 (0.2)      
20 (0.2)

0.02 (0.6) 
0.2 (0.2) 

0.005 (0.2)

7.0 (0.6)   
7.3 (0.2)   
6.7 (0.2)

Shay graben faults (Class B) 2513 Class B 0.1

60 (0.6)     
40 (0.2)     
80 (0.2)

15 (0.6)      
12 (0.2)      
20 (0.2)

0.02 (0.6) 
0.2 (0.2) 

0.005 (0.2)

6.9 (0.6)   
7.2 (0.2)   
6.6 (0.2)

Aquarius and Awapa Plateaus faults 2505 <1,600,000 1

60 (0.6)     
40 (0.2)     
80 (0.2)

15 (0.6)      
12 (0.2)      
20 (0.2)

0.02 (0.6) 
0.2 (0.2) 

0.005 (0.2)

6.9 (0.6)   
7.2 (0.2)   
6.6 (0.2)

Dip  2 

(degrees)
Maximum 

Seismogenic 
Depth 2 (km)

MCE2,3 Rate of 
Activity 

(mm/yr) 2

Probability 
of Activity

Name of Fault ID 
Number

Age of Most 
Recent 

Prehistoric 
Deformation 

(ya)1

1 ya = years ago
2 Number in parentheses represents weights for each parameter
3 Wells and Coppersmith, 1994
Class B=Geologic evidence demonstrates the existence of Quaternary deformation, but either (1) the fault might not extend deeply 
enough to be a potential source of significant earthquakes, or (2) the currently available geologic evidence is too strong to confidently 
assign the feature to Class C but not strong enough to assign it to Class A.  
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APPENDIX E 
EZ-FRISK SOFTWARE INPUT 

 
 
 



                 *********************************************** 
                 *****               EZ-FRISK              ***** 
                 ***** SEISMIC HAZARD ANALYSIS DEFINITION  ***** 
                 *****       RISK ENGINEERING, INC.        ***** 
                 *****          BOULDER, CO  USA           ***** 
                 *********************************************** 
 
PROGRAM VERSION 
  EZ-FRISK 7.25  
 
ANALYSIS TITLE: 
  Seismic Hazard Analysis Round Three Interrogatory 
 
ANALYSIS TYPE:   
  Single Site Analysis 
 
SITE COORDINATES  
  Latitude 37.72 
  Longitude -110.7 
 
HAZARD DEAGGREGATION 
  Status: ON 
  Period: PGA 
  Amplitude: 0.21 
  Bin Configuration  
    Magnitude  
      Scale:         Moment Magnitude 
      Lowest Value:  5 Mw 
      Highest Value: 9 Mw 
      Bin Size:      0.1 
    Distance 
      Lowest Value:  0 km 
      Highest Value: 102.5 km 
      Bin Size:      2.5 km 
    Epsilon 
      Lowest Value:  -2.2 
      Highest Value: 4.2 
      Bin Size:      0.2 
 
SOIL AMPLIFICATION 
  Method: Do not use soil amplification 
 
ATTENUATION EQUATION SITE PARAMETERS 
  Vs30 (m/s): 760 
  Z25 (km): 0 
 
AMPLITUDES - Acceleration (g) 
  0.0001 
  0.001 
  0.01 
  0.02 
  0.05 
  0.07 
  0.1 
  0.2 
  0.21 
  0.3 
  0.4 
  0.5 
  0.7 
  1 
  2 
  3 
 
PERIODS (s)  
  PGA 
  5.e-002 
  0.1 
  0.2 
  0.3 
  0.4 



  0.5 
  0.75 
  1. 
  2. 
  3. 
  4. 
 
DETERMINISTIC FRACTILES 
 
PLOTTING PARAMETERS 
  Period at which to plot PGA: 0.0001 
 
CALCULATIONAL PARAMETERS 
  Fault Seismic Sources - 
    Down dip integration increment       :   1 km 
    Horizontal integration increment     :   1 km 
    Number rupture length per EarthQuake :   4 
    Include near-source directivity      :   NO 
  Area Seismic Sources - 
    Maximum inclusion distance           :   1000 km  
    Vertical integration increment       :   3 km  
    Number of rupture azimuths           :   3 
    Minimum epicentral distance step     :   0.5 km  
    Maximum epicentral distance step     :   10 km  
  Background Seismic Sources - 
    Maximum inclusion distance            :   400 km  
    Default number of rupture azimuths    :   10 
    Maximum distance for default azimuths :   20 km  
    Minimum distance for one azimuth      :   70 
  All Seismic Sources - 
    Magnitude integration step           :   0.1 M  
    Apply magnitude scaling              :   NO 
 
ATTENUATION EQUATIONS 
 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Database: C:\Program Files\EZ-FRISK 7.25\Files\standard.bin-attendb 
  Base: Abrahamson-Silva 1997 
  Truncation Type: Trunc Sigma*Value 
  Truncation Value: 3 
  Magnitude Scale: Moment Magnitude 
  Distance Type: Distance To Rupture 
 
  Name: Abra.-Silva (1997) Rock USGS 2002 Gridded 
  Database: C:\Program Files\EZ-FRISK 7.25\Files\standard.bin-attendb 
  Base: Abrahamson-Silva 1997 
  Truncation Type: Trunc Sigma*Value 
  Truncation Value: 3 
  Magnitude Scale: Moment Magnitude 
  Distance Type: Distance To Rupture 
 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
  Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-attendb 
  Base: Campbell-Bozorgnia 2008 NGA 
  Truncation Type: Trunc Sigma*Value 
  Truncation Value: 3 
  Magnitude Scale: Moment Magnitude 
  Distance Type: Distance To Rupture 
 
  Name: Spudich 1999 Rock USGS 2002 
  Database: C:\Program Files\EZ-FRISK 7.25\Files\standard.bin-attendb 
  Base: Spudich 1997/99 
  Truncation Type: Trunc Sigma*Value 
  Truncation Value: 3 
  Magnitude Scale: Moment Magnitude 
  Distance Type: Horizontal Distance To Rupture 
 
SEISMIC SOURCES 
 
Name: Bright Angel Fault Zone - Fault 1 



Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.10000000 
Deterministic Magnitude: 5.8 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          60        60         0       0.1        15 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  5.500000  6.100000  1.842100  
5.800000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  5.500000  6.100000  1.842100  
5.800000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  5.500000  6.100000  1.842100  
5.800000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  5.500000  6.100000  0.000000  
5.800000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  5.500000  6.100000  0.000000  
5.800000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  5.500000  6.100000  0.000000  
5.800000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    37.7529  -110.6010 
    37.7824  -110.5760 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Bright Angel Fault Zone - Fault 2 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.50000000 
Deterministic Magnitude: 6.2 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          60        60         0       0.1        15 
 



Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  5.900000  6.500000  1.842100  
6.200000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  5.900000  6.500000  1.842100  
6.200000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  5.900000  6.500000  1.842100  
6.200000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  5.900000  6.500000  0.000000  
6.200000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  5.900000  6.500000  0.000000  
6.200000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  5.900000  6.500000  0.000000  
6.200000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    37.7711  -110.4590 
    37.6928  -110.5040 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Bright Angel Fault Zone - Fault 3 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.10000000 
Deterministic Magnitude: 6.7 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
         120       120         0       0.1        15 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.360000  6.960000  1.842100  
6.660000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.360000  6.960000  1.842100  
6.660000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  1.000e-001  6.360000  6.960000  1.842100  
6.660000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.360000  6.960000  0.000000  
6.660000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.360000  6.960000  0.000000  
6.660000  0.120000  0.000000  0.000000 



           Normal  0.200000        Slip  1.000e-001  6.360000  6.960000  0.000000  
6.660000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    37.3762  -110.4140 
    37.6652  -110.2590 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Needles 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.00000000 
Deterministic Magnitude: 6.8 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          60        60         0       0.1        15 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.500000  7.100000  1.842100  
6.800000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.500000  7.100000  1.842100  
6.800000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.500000  7.100000  1.842100  
6.800000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.500000  7.100000  0.000000  
6.800000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.500000  7.100000  0.000000  
6.800000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.500000  7.100000  0.000000  
6.800000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 



    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.1900  -109.8600 
    38.0400  -110.1600 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Shay graben 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.10000000 
Deterministic Magnitude: 6.9 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
         120       120         0       0.1        15 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  1.000e-001  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  1.000e-001  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.0400  -109.2800 
    37.9100  -109.7200 
 
Attenuation Equations for Source: 



  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Ext Gridded 
Region: WUS - USGS2002 Bkgd 
Category: Gridded Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Regions\USGS 2002 v210\Files\Background Data\usgs2002.xml-gridSsDb 
Magnitude Scale: Moment Magnitude 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 Gridded 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Aquarius and Awapa plateau 40_12 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.04000000 
Deterministic Magnitude: 6.9 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          40        40         0       0.1        12 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.0300  -111.7800 
    38.1700  -111.5200 
 



Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Aquarius and Awapa plateau 40_15 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.12000000 
Deterministic Magnitude: 6.9 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          40        40         0       0.1        15 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.0300  -111.7800 
    38.1700  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Aquarius and Awapa plateau 40_20 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 



Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.03990000 
Deterministic Magnitude: 6.9 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          40        40         0       0.1        20 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.0300  -111.7800 
    38.1700  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Aquarius and Awapa plateau 60_12 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.12000000 
Deterministic Magnitude: 6.9 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          60        60         0       0.1        12 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 



      Exponential  0.050000        Slip  5.000e-003  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.0300  -111.7800 
    38.1700  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Aquarius and Awapa plateau 60_15 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.36000000 
Deterministic Magnitude: 6.9 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          60        60         0       0.1        15 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 



          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.0300  -111.7800 
    38.1700  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Aquarius and Awapa plateau 60_20 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.12000000 
Deterministic Magnitude: 6.9 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          60        60         0       0.1        20 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 



    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.0300  -111.7800 
    38.1700  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Aquarius and Awapa plateau 80_12 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.04000000 
Deterministic Magnitude: 6.9 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          80        80         0       0.1        12 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.0300  -111.7800 
    38.1700  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 



******************************************* 
 
Name: Aquarius and Awapa plateau 80_15 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.12000000 
Deterministic Magnitude: 6.9 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          80        80         0       0.1        15 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.0300  -111.7800 
    38.1700  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Aquarius and Awapa plateau 80_20 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.04000000 
Deterministic Magnitude: 6.9 
 
Fault Profile Parameters: 



        Dip1      Dip2    Depth1    Depth2    Depth3 
          80        80         0       0.1        20 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.600000  7.200000  1.842100  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.600000  7.200000  0.000000  
6.900000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.0300  -111.7800 
    38.1700  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Thousand Lakes 40_12 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.04000000 
Deterministic Magnitude: 7 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          40        40         0       0.1        12 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 



           Normal  0.400000        Slip  2.000e-002  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.1200  -111.5900 
    38.5500  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Thousand Lakes 40_15 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.12000000 
Deterministic Magnitude: 7 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          40        40         0       0.1        15 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 



    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.1200  -111.5900 
    38.5500  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Thousand Lakes 40_20 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.04000000 
Deterministic Magnitude: 7 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          40        40         0       0.1        20 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 



    38.1200  -111.5900 
    38.5500  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Thousand Lakes 60_12 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.12000000 
Deterministic Magnitude: 7 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          60        60         0       0.1        12 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.1200  -111.5900 
    38.5500  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Thousand Lakes 60_15 
Region: Utah 
Category: Fault Seismic Source 



Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.36000000 
Deterministic Magnitude: 7 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          60        60         0       0.1        15 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.1200  -111.5900 
    38.5500  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Thousand Lakes 60_20 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.12000000 
Deterministic Magnitude: 7 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          60        60         0       0.1        20 
 
Magnitude Recurrence Distributions: 



        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.1200  -111.5900 
    38.5500  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Thousand Lakes 80_12 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.04000000 
Deterministic Magnitude: 7 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          80        80         0       0.1        12 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 



           Normal  0.200000        Slip  2.000e-001  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.1200  -111.5900 
    38.5500  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Thousand Lakes 80_15 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.12000000 
Deterministic Magnitude: 7 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          80        80         0       0.1        15 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 



    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.1200  -111.5900 
    38.5500  -111.5200 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Thousand Lakes 80_20 
Region: Utah 
Category: Fault Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-faultdb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.04000000 
Deterministic Magnitude: 7 
 
Fault Profile Parameters: 
        Dip1      Dip2    Depth1    Depth2    Depth3 
          80        80         0       0.1        20 
 
Magnitude Recurrence Distributions: 
        ModelType    Weight    RateType        Rate    MinMag    MaxMag      Beta      
Mean     Sigma    Delta1    Delta2 
      Exponential       0.1        Slip  2.000e-002  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  5.000e-003  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
      Exponential  0.050000        Slip  2.000e-001  6.700000  7.300000  1.842100  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.400000        Slip  2.000e-002  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  5.000e-003  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
           Normal  0.200000        Slip  2.000e-001  6.700000  7.300000  0.000000  
7.000000  0.120000  0.000000  0.000000 
 
Rupture Length Parameters 
          Al        Bl      Sigl        Aw        Bw      Sigw        Aa        Ba      
Sigw 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
    4.000000  0.000000  0.010000  4.000000  0.000000  0.010000  0.000000  0.000000  
0.000000 
 
Trace Coordinates: 
  Latitude   Longitude 
    38.1200  -111.5900 
    38.5500  -111.5200 
 
Attenuation Equations for Source: 



  Name: Abra.-Silva (1997) Rock USGS 2002 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: 200-mile radius circle around Shootaring 
Region: Utah 
Category: Area Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-areadb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.25 
Minimum Depth: 3 km 
Maximum Depth: 20 km 
 
Boundary Coordinates: 
  Latitude   Longitude 
  -109.6290    40.4976 
  -109.5150    40.4693 
  -108.4690    40.0373 
  -107.6650    39.3720 
  -107.1800    38.5446 
  -107.0530    37.6406 
  -107.2820    36.7494 
  -107.8350    35.9565 
  -108.2390    35.6021 
  -108.6510    35.3360 
  -109.4470    35.0011 
  -110.7480    34.8185 
  -111.8400    34.9685 
  -112.8290    35.3814 
  -113.6260    36.0196 
  -114.1520    36.8545 
  -114.3510    37.7207 
  -114.1920    38.6220 
  -113.6760    39.4386 
  -112.8470    40.0860 
  -111.7850    40.4946 
  -109.6290    40.4976 
 
Magnitude Recurrence Distribution: 
  Minimum Magnitude: 4 Mw 
  Maximum Magnitude: 6.3 Mw 
  Activity Rate: 1.55 
  Beta: 1.96 
  Al: -4 
  Bl: 0 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 Gridded 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Name: Wong et al. 1996 
Region: Utah 
Category: Area Seismic Source 
Database: C:\Documents and Settings\roslyn.stern\Local Settings\Application Data\Risk 
Engineering\EZ-FRISK\Files\user.xml-areadb 
Fault Mechanism: Normal 
Magnitude Scale: Moment Magnitude 
Probability of Activity: 0.25 
Minimum Depth: 3 km 
Maximum Depth: 20 km 
 
Boundary Coordinates: 
  Latitude   Longitude 
  -112.0000    39.4000 



  -108.6000    39.4000 
  -108.6000    35.2000 
  -112.0000    35.2000 
  -112.0000    39.4000 
 
Magnitude Recurrence Distribution: 
  Minimum Magnitude: 3 Mw 
  Maximum Magnitude: 6 Mw 
  Activity Rate: 1.83 
  Beta: 2.12 
  Al: -4 
  Bl: 0 
 
Attenuation Equations for Source: 
  Name: Abra.-Silva (1997) Rock USGS 2002 Gridded 
  Name: Spudich 1999 Rock USGS 2002 
  Name: Campbell-Bozorgnia (2008) NGA 3 sigma 
 
******************************************* 
 
Echo File Creation Time: 09:55:42 Monday, March 10, 2008 



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
FIELD INVESTIGATIONS 



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C.1 
WOODWARD-CLYDE GEOTECHNICAL INVESTIGATIONS 



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C.1.1 
LOGS OF BORINGS AND TEST PITS 

WOODWARD-CLYDE CONSULTANTS 1977 FIELD INVESTIGATION 
(WOODWARD-CLYDE, 1978D) 























































































 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C.1.2 
LABORATORY TEST RESULTS 

WOODWARD-CLYDE CONSULTANTS 1977 FIELD INVESTIGATION 
(WOODWARD-CLYDE, 1978D) 

 

















 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C.1.3 
LOGS AT BORINGS AND TEST PITS 

WOODWARD-CLYDE CONSULTANTS 1979 FIELD INVESTIGATION 
(WOODWARD-CLYDE, 1979) 

 





































































 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C.1.4 
LABORATORY TEST RESULTS 

WOODWARD-CLYDE CONSULTANTS 1979 FIELD INVESTIGATION 
(WOODWARD-CLYDE, 1979) 

 
 
 
 
 

































 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C.2 
HYDRO-ENGINEERING GEOTECHNICAL INVESTIGATIONS 



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C.2.1 
LOGS OF BORINGS AND TEST PITS 

HYDRO-ENGINEERING 2002 FIELD INVESTIGATION 
(HYDRO-ENGINEERING, 2005B) 





























 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C.2.2 
LABORATORY TEST RESULTS 

HYDRO-ENGINEERING 2002 FIELD INVESTIGATION 
(HYDRO-ENGINEERING, 2005B) 

 















































































































































 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C.2.3 
LABORATORY TEST RESULTS 

HYDRO-ENGINEERING 2005 ANALYSES 
(HYDRO-ENGINEERING, 2005A) 

 
  
 
 



















































 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C.3 
TETRA TECH FIELD INVESTIGATION (2008) 



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C.3.1 
TETRA TECH FIELD INVESTIGATION 

MARCH 10-11, 2008 
BOREHOLE LOGS 





























 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C.3.2 
TETRA TECH FIELD INVESTIGATION 

MARCH 17-19, 2008 
TEST PIT LOGS 



















































































































































 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C.3.3 
LABORATORY TESTING RESULTS 

 
 



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C.3.3.1 
CAPSTONE ENTERPRISES WEST, LLC 

LABORATORY TESTING RESULTS 



























































 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C.3.3.2 
TETRA TECH 

LABORATORY TESTING RESULTS 



Report of Geotechnical Laboratory Testing Uranium One 
Shootaring Canyon April 2008 

Tetra Tech 1 

Summary of Geotechnical Laboratory Test Results 

Particle Sizes (%)3 Standard Laboratory Compaction 

Sample Location Sample Description/Classification1 
Atterberg 
Limits (%) 
LL/PL/PI2 Gravel Sand Fines Maximum Dry 

Unit Weight (pcf) 
Optimum Water 

Content (%) 

Bulk sample from supplier 
(Redmond Minerals) Pond Seal (Bentonite) CH 133/16/117  41.0 59.0   

Bulk sample from site Silty Sand 
(Entrada Sand) SM Non-Plastic  85.1 14.9 110.1 12.6 

1 ASTM D 2437 (Unified Soil Classification System, USCS) used for classification. 
2 LL = Liquid Limit, PL = Plastic Limit, PI = Plasticity Index (PI = LL - PL). 
3 Gravel = 4.75 mm to 75 mm, Sand = 0.074 mm to 4.758 mm, Fines (silt and clay) = less than 0.074 mm. 
 



Report of Geotechnical Laboratory Testing Uranium One 
Shootaring Canyon April 2008 

Tetra Tech 2 
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APPENDIX D 
RESULTS OF SEEPAGE AND SLOPE STABILITY ANALYSES 
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2) Compacted Clay Blanket (silty, sandy clay) unit wt = 122 pcf, c = 0, phi = 27 deg
3) Random Fill (Recompacted foundation material) unit wt = 125 pcf, c = 0, phi = 32 deg

4,560

4,535

4,585

4,485

4,435

4,360

4,510

4,460

4,410

4,310

4,260

4,385

4,335

4,285

Phase I Storage Level - Elevation 4423.5 ft

Distance, ft
-100 -75 -50 -25 0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525

E
le

va
tio

n,
 ft

-100

-75

-50

-25

0

25

50

75

100

125

150

175

200

225

250



April  2008

P\181627\Report\Slope Figures.ppt

Project No: 181692

West Side Slope
End of Construction

Pseudostatic Stability Analysis
Figure D-2
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Project No: 181692

West Side Slope
End of Phase I Deposition

Static Stability Analysis
Figure D-3
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4) Tailings  unit wt = 100 pcf, c = 0, phi = 10 deg
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Project No: 181692

West Side Slope
End of Phase I Deposition

Pseudostatic Stability Analysis
Figure D-4
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Project No: 181692

South Dam – Phase I
End of Phase I Deposition

Steady State Seepage Analysis
Figure D-5
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Project No: 181692

South Dam – Phase I
End of Phase I Deposition

Static Downstream Slope Stability Analysis
Figure D-6

1.7
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1) Core (silty, sandy clay) unit wt = 122 pcf, c = 0, phi = 27 deg
2) Shell (boulders, cobbles, gravels, & sands) unit wt = 139 pcf, c = 0, phi = 40 deg
3) Filter (select fine sand) unit wt = 125 pcf, c = 0, phi = 32 deg
4) Prepared Foundation (Entrada sandstone) unit wt = 140 pcf, c = 1000, phi = 45 deg
5) Up stream Slope Protection (pediments w/ 50 % > 12")
6) Compacted Clay Blanket (silty, sandy clay) unit wt = 122 pcf, c = 0, phi = 27 deg
7) Drain (24" of gravel surrounded by 6" filters) unit wt = 130 pcf, c = 0, phi = 35 deg
8) Cover Soil (18" of cobbles to sands) unit wt = 100 pcf, c = 0, phi = 10 deg
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Project No: 181692

South Dam – Phase I
End of Phase I Deposition

Pseudostatic Downstream Slope Stability Analysis
Figure D-7

1.3

South Embankment
End of Year 0 (mill start-up) Downstream Slope

Pseudostatic Analysis - 0.12g
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Date: 4/23/2008

1) Core (silty, sandy clay) unit wt = 122 pcf, c = 0, phi = 27 deg
2) Shell (boulders, cobbles, gravels, & sands) unit wt = 139 pcf, c = 0, phi = 40 deg
3) Filter (select fine sand) unit wt = 125 pcf, c = 0, phi = 32 deg
4) Prepared Foundation (Entrada sandstone) unit wt = 140 pcf, c = 1000, phi = 45 deg
5) Up stream Slope Protection (pediments w/ 50 % > 12")
6) Compacted Clay Blanket (silty, sandy clay) unit wt = 122 pcf, c = 0, phi = 27 deg
7) Drain (24" of gravel surrounded by 6" filters) unit wt = 130 pcf, c = 0, phi = 35 deg
8) Cover Soil (18" of cobbles to sands) unit wt = 100 pcf, c = 0, phi = 10 deg
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Project No: 181692

South Dam – Phase I
End of Phase I Deposition

Static Upstream Slope Stability Analysis
Figure D-8

1.6

South Embankment
End of Year 0 (mill start-up)
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1) Core (silty, sandy clay) unit wt = 122 pcf, c = 0, phi = 27 deg
2) Shell (boulders, cobbles, gravels, & sands) unit wt = 139 pcf, c = 0, phi = 40 deg
3) Filter (select fine sand) unit wt = 125 pcf, c = 0, phi = 32 deg
4) Prepared Foundation (Entrada sandstone) unit wt = 140 pcf, c = 1000, phi = 45 deg
5) Up stream Slope Protection (pediments w/ 50 % > 12")
6) Compacted Clay Blanket (silty, sandy clay) unit wt = 122 pcf, c = 0, phi = 27 deg
7) Drain (24" of gravel surrounded by 6" filters) unit wt = 130 pcf, c = 0, phi = 35 deg
8) Cover Soil (18" of cobbles to sands) unit wt = 100 pcf, c = 0, phi = 10 deg
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Project No: 181692

South Dam – Phase I
End of Phase I Deposition

Pseudostatic Upstream Slope Stability Analysis
Figure D-9

1.1

South Embankment
End of Year 0 (mill start-up)
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Upstream Slope
Pseudostatic Analysis - 0.12g

File Name: South Embankment Taillings to 4423 HT.gsz
Date: 4/23/2008

1) Core (silty, sandy clay) unit wt = 122 pcf, c = 0, phi = 27 deg
2) Shell (boulders, cobbles, gravels, & sands) unit wt = 139 pcf, c = 0, phi = 40 deg
3) Filter (select fine sand) unit wt = 125 pcf, c = 0, phi = 32 deg
4) Prepared Foundation (Entrada sandstone) unit wt = 140 pcf, c = 1000, phi = 45 deg
5) Up stream Slope Protection (pediments w/ 50 % > 12")
6) Compacted Clay Blanket (silty, sandy clay) unit wt = 122 pcf, c = 0, phi = 27 deg
7) Drain (24" of gravel surrounded by 6" filters) unit wt = 130 pcf, c = 0, phi = 35 deg
8) Cover Soil (18" of cobbles to sands) unit wt = 100 pcf, c = 0, phi = 10 deg

Tailings at Elevation 4423.5'
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Project No: 181692

South Dam – Phase II
End of Phase II Construction

Static Upstream Slope Stability Analysis
Figure D-10
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Tailings at Elevation 4423.5'

File Name: South Embankment Taillings to 4460 EOC HT.gsz
Date: 4/24/2008

1) Core (silty, sandy clay) unit wt = 122 pcf, c = 0, phi = 27 deg
2) Shell (boulders, cobbles, gravels, & sands) unit wt = 139 pcf, c = 0, phi = 40 deg
3) Filter (select fine sand) unit wt = 125 pcf, c = 0, phi = 32 deg
4) Prepared Foundation (Entrada sandstone) unit wt = 140 pcf, c = 1000, phi = 45 deg
5) Up stream Slope Protection (pediments w/ 50 % > 12")
6) Compacted Clay Blanket (silty, sandy clay) unit wt = 122 pcf, c = 0, phi = 27 deg
7) Drain (24" of gravel surrounded by 6" filters) unit wt = 130 pcf, c = 0, phi = 35 deg
8) Cover Soil (18" of cobbles to sands) unit wt = 100 pcf, c = 0, phi = 10 deg
9) Random Fill unit wt = 125, c = 0, phi = 32 deg
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Project No: 181692

South Dam – Phase II
End of Phase II Construction

Pseudostatic Upstream Slope Stability Analysis
Figure D-11
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Tailings at Elevation 4423.5'

File Name: South Embankment Taillings to 4460 EOC HT.gsz
Date: 4/24/2008

1) Core (silty, sandy clay) unit wt = 122 pcf, c = 0, phi = 27 deg
2) Shell (boulders, cobbles, gravels, & sands) unit wt = 139 pcf, c = 0, phi = 40 deg
3) Filter (select fine sand) unit wt = 125 pcf, c = 0, phi = 32 deg
4) Prepared Foundation (Entrada sandstone) unit wt = 140 pcf, c = 1000, phi = 45 deg
5) Up stream Slope Protection (pediments w/ 50 % > 12")
6) Compacted Clay Blanket (silty, sandy clay) unit wt = 122 pcf, c = 0, phi = 27 deg
7) Drain (24" of gravel surrounded by 6" filters) unit wt = 130 pcf, c = 0, phi = 35 deg
8) Cover Soil (18" of cobbles to sands) unit wt = 100 pcf, c = 0, phi = 10 deg
9) Random Fill unit wt = 125, c = 0, phi = 32 deg
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Project No: 181692

South Dam – Phase II
End of Phase II Deposition

Steady State Seepage Analysis
Figure D-12

South Embankment 
Crest @ Elev. 4466 ft.

1) Core (silty, sandy clay) k = 5 e -7 cm/s)
2) Shell (boulders, cobbles, gravels, & sands) k = 0.1 cm/s
3) Filter (select fine sand) k = 0.77 cm/s
4) Prepared Foundation (Entrada sandstone) k = 5 e -5 cm/s
5) Up stream Slope Protection (pediments w/ 50 % > 12") 
6) Compacted Clay Blanket (silty, sandy clay) k = 5 e -5 cm/s
7) Drain (24" of gravel surrounded by 6" filters) 36.5 cm/s
8) Cover Soil (18" of cobbles to sands) k = 5 e -5 cm/s
9) Random Fill k = 1 e -4 cm/s
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File Name: South Embankment Taillings to 4460 HT.gsz
Date: 4/24/2008

Tailings at Elevation 4460'
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South Dam – Phase II
End of Phase II Deposition 

Static Downstream Slope Stability Analysis
Figure D-13
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South Embankment 
Crest @ Elev. 4466 ft.
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File Name: South Embankment Taillings to 4460 HT.gsz
Date: 4/24/2008

1) Core (silty, sandy clay) unit wt = 122 pcf, c = 0, phi = 27 deg
2) Shell (boulders, cobbles, gravels, & sands) unit wt = 139 pcf, c = 0, phi = 40 deg
3) Filter (select fine sand) unit wt = 125 pcf, c = 0, phi = 32 deg
4) Prepared Foundation (Entrada sandstone) unit wt = 140 pcf, c = 1000, phi = 45 deg
5) Up stream Slope Protection (pediments w/ 50 % > 12")
6) Compacted Clay Blanket (silty, sandy clay) unit wt = 122 pcf, c = 0, phi = 27 deg
7) Drain (24" of gravel surrounded by 6" filters) unit wt = 130 pcf, c = 0, phi = 35 deg
8) Cover Soil (18" of cobbles to sands) unit wt = 100 pcf, c = 0, phi = 10 deg
9) Random Fill unit wt = 125, c = 0, phi = 32 deg

Downstream Slope

Tailings at Elevation 4460'
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South Dam – Phase II
End of Phase II Deposition 

Pseudostatic Downstream Slope Stability Analysis
Figure D-14
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South Embankment 
Crest @ Elev. 4466 ft.
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Downstream Slope
Pseudostatic Analysis - 0.12g

File Name: South Embankment Taillings to 4460 HT.gsz
Date: 4/24/2008

1) Core (silty, sandy clay) unit wt = 122 pcf, c = 0, phi = 27 deg
2) Shell (boulders, cobbles, gravels, & sands) unit wt = 139 pcf, c = 0, phi = 40 deg
3) Filter (select fine sand) unit wt = 125 pcf, c = 0, phi = 32 deg
4) Prepared Foundation (Entrada sandstone) unit wt = 140 pcf, c = 1000, phi = 45 deg
5) Up stream Slope Protection (pediments w/ 50 % > 12")
6) Compacted Clay Blanket (silty, sandy clay) unit wt = 122 pcf, c = 0, phi = 27 deg
7) Drain (24" of gravel surrounded by 6" filters) unit wt = 130 pcf, c = 0, phi = 35 deg
8) Cover Soil (18" of cobbles to sands) unit wt = 100 pcf, c = 0, phi = 10 deg
9) Random Fill unit wt = 125, c = 0, phi = 32 deg

Tailings at Elevation 4460'
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South Dam – Phase II
End of Phase II Deposition 

Static Upstream Slope Stability Analysis
Figure D-15
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File Name: South Embankment Taillings to 4460 HT.gsz
Date: 4/24/2008

1) Core (silty, sandy clay) unit wt = 122 pcf, c = 0, phi = 27 deg
2) Shell (boulders, cobbles, gravels, & sands) unit wt = 139 pcf, c = 0, phi = 40 deg
3) Filter (select fine sand) unit wt = 125 pcf, c = 0, phi = 32 deg
4) Prepared Foundation (Entrada sandstone) unit wt = 140 pcf, c = 1000, phi = 45 deg
5) Up stream Slope Protection (pediments w/ 50 % > 12")
6) Compacted Clay Blanket (silty, sandy clay) unit wt = 122 pcf, c = 0, phi = 27 deg
7) Drain (24" of gravel surrounded by 6" filters) unit wt = 130 pcf, c = 0, phi = 35 deg
8) Cover Soil (18" of cobbles to sands) unit wt = 100 pcf, c = 0, phi = 10 deg
9) Random Fill unit wt = 125, c = 0, phi = 32 deg

Tailings at Elevation 4460'
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South Dam – Phase II
End of Phase II Deposition 

Pseudostatic Upstream Slope Stability Analysis
Figure D-16
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File Name: South Embankment Taillings to 4460 HT.gsz
Date: 4/24/2008

1) Core (silty, sandy clay) unit wt = 122 pcf, c = 0, phi = 27 deg
2) Shell (boulders, cobbles, gravels, & sands) unit wt = 139 pcf, c = 0, phi = 40 deg
3) Filter (select fine sand) unit wt = 125 pcf, c = 0, phi = 32 deg
4) Prepared Foundation (Entrada sandstone) unit wt = 140 pcf, c = 1000, phi = 45 deg
5) Up stream Slope Protection (pediments w/ 50 % > 12")
6) Compacted Clay Blanket (silty, sandy clay) unit wt = 122 pcf, c = 0, phi = 27 deg
7) Drain (24" of gravel surrounded by 6" filters) unit wt = 130 pcf, c = 0, phi = 35 deg
8) Cover Soil (18" of cobbles to sands) unit wt = 100 pcf, c = 0, phi = 10 deg
9) Random Fill unit wt = 125, c = 0, phi = 32 deg

Tailings at Elevation 4460'
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Divider Berm
End of Stage I Deposition

Static Downstream Slope Stability Analysis
Figure D-17
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(1) Random Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Tailings  unit wt = 100 pcf, c = 0, phi = 10 deg
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(1) Random Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Tailings  unit wt = 100 pcf, c = 0, phi = 10 deg

Divider Berm
Crest Elevation 4430 feet Downstream Berm Stability
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Date: 4/24/2008
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Figure D-18
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(1) Random Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Tailings  unit wt = 100 pcf, c = 0, phi = 10 deg

Divider Berm
Crest Elevation 4430 feet
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Date: 4/24/2008
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Figure D-19
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(1) Random Fill  unit wt = 125 pcf, c = 0, phi = 32 deg
(2) Tailings  unit wt = 100 pcf, c = 0, phi = 10 deg

Divider Berm
Crest Elevation 4430 feet

File Name: Divider Berm 4430 HT.gsz
Date: 4/24/2008
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Divider Berm
End of Stage 3 Deposition

Static Downstream Slope Stability Analysis
Figure D-21
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Divider Berm
End of Stage 3 Deposition

Pseudostatic Downstream Slope Stability Analysis
Figure D-22
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APPENDIX E.1 
GoldSim Model 

 
A detailed water and tailings mass balance computer model was developed for the Shootaring Mill using 
the dynamic modeling platform called GoldSim (V. 9.6.  GoldSim Technology Group, LLC.  Copyright 
1998-2007).  GoldSim is a Windows-based computer program used to simulate engineering systems and 
is highly suited to work with the system variability of a mine site as it is being constructed and/or 
operated.  The model simulates the key inflows and outflows to the system that contribute to changes in 
pond volume during the life of the mill as well as tracking the total volume of solids deposited in each 
cell. 
 
GoldSim is a powerful and flexible platform for visualizing and numerically simulating physical systems 
such as a water balance.  In a sense, GoldSim is like a “visual spreadsheet” that allows you to visually 
create and manipulate data and equations (See Glossary for a description of the GoldSim building blocks).  
Unlike spreadsheets, however, GoldSim allows you to readily evaluate how a system evolves over time 
and predict future behavior.  This simulation environment is highly graphical and offers an array of built-
in building blocks suited for building a simulation model of the mill system. 
 
The primary building block for a water balance model is called a “Stock”.  This is the model component 
that allows for the storage and release of material.  In this case each of the tailings pools (North and 
South) was represented by as individual stock (Figure 1).   
 

Tailings_Pool_Volume_South  
 
Figure 1  GoldSim Stock Component 
 
The rate of change in total volume of water in the stock is dictated by the rate of withdrawal and the rate 
of addiction.  The rate of change in volume in the stock is governed by the equation: 
 

  Q - Q  
dt

d(V)
outin=  

 
Where:   

Qin = flow rate into system (volume/time) 
Qout = flow rate out of system (volume/time) 
V = volume of tailings pond (volume) 
 

Which can be solved in a step-wise fashion by the following equations: 

 V  =  V  +  (Q - Q ) ti+1 i in out Δ   
 
Thus, the volume contained in the stock at any given time can be calculated based on the rates of inflow 
and outflow and the given time step.  Both a spreadsheet water balance model and a water balance built in 
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GoldSim use this same equation to evaluate the change in volume as a function of time.  A spreadsheet 
model is typically set up with each row in the spreadsheet representing point in time defining the inflows 
and outflow to the system.  The final volume is determined by connection back to the prior volume and 
adding summing inflows and outflow at each time stop.  GoldSim works in much the same way.  The 
model’s inflow and outflows would use the same equations and relationships as described in the first row 
of a spreadsheet model.  However, the remaining rows are calculated by setting the model’s start time, 
time step, and a total run time. 
 
GoldSim models can be built in a hierarchical and modular manner by creating and linking together 
subsystems.  The building block for creating a modular based GoldSim model is the container (Figure 2).  
The container shown in Figure 2 from the water balance model contains the components that are used to 
calculate the outflow from the South Cell (i.e. evaporation and entrained water).   
 

Outflows_South  
 
Figure 2  Container where Outflows are Calculated 
 
Opening the “Outflows_South” container reveals the components and relationships used to calculate 
outflow from the South Cell.  Evaporative losses from the impoundment are calculated in the expression 
“Pool_Evaporation” and, as shown in Figure 3, is a function of the pan factor (Pool_Pan_Factor), 
monthly evaporation rate (Current_Evap_Mean), and pond surface area (Total_Pond_Area_South).  (See 
Glossary for a description of the GoldSim building blocks). 

 

Entrained_Water_Cals_South

XX
Pool_Evaporation

Outflow_Total_South
3.14
16

Pool_Pan_Factor

XX
Total_Pond_Area_South_1

XX
Current_Evap_Mean_1  

 
Figure 3  Components included in the Container “Outflows_South” which Calculates System 

Evaporative Losses 
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By putting the components together one can see how each component of a model is influenced by the 
other components.  As is show in Figure 4, the volume of water in the south pond is influenced by 
“Outflow_South”, which contains the equations used to calculate the total outflow pond, 
“Inflows_South”, which calculates the amount of water inflow to the pond.  As is shown one can also see 
which components are influenced by the pond volume such as the “PondArea_South” and other 
components contained in the container “TailsGeometry_South”.  Also show in this model is that total 
pond area (PondArea_South) is a function of the pond volume (this relationship is defined in the lookup 
table VolumeArea) and the pond volume is a function of Outflow, which in turn is a function of pond 
area.  This circular relationship between components is called a feed back loop and would be expected 
since evaporation is a function pond area and pond area is a function the total volume in the pond.   
 
The series of components called LastPondVolume, VolumeChange, PercentWaterCover, and 
WaterWellFlow create another feedback loop which defines the amount of make-up water need to be 
added to the tailings in order to maintain a water radon barrier.  The differential volume between time-
steps is used to estimate the amount of water required to maintain a water cover.   
 

Outflows_South

Inflows_South

Tailings_Pool_Volume_South

TailsGeometry_South

VolumeArea

XX
PondArea_South

XX
VolumeChange

XX
WaterWellFlow

T

1 τ2 τ3 τ

LastPondVolume

 
Figure 4  Water Balance Sub-model for the South Pond 
 
Another important container in the model is TailsGeometry_South.  As indicated by the name this 
component holds the elements necessary to calculate the geometry of the tailings as they are being filled 
(Figure 6).  The container handles the tracking of tails volumes and calculates the area and volumes based 
on the Volume-Elevation and Volume-Area relationships that were developed for the model. 
 



 

Appendix E.1  4 

This Container calculates the Tailings surface area and the Elevations of 
both the Tailings solids and the Pool elevations.

The total volume of saturated tailings = total retained water + 
Total Tailings solids

Two lookup tables are used here:
Volume versus Surface Area
Volume versus Elevation

XX
Cum_Tailings_Volume_South

XX
Total_Tailings_Area_South

dt
Cum_Solids_Deposited_South

TailsVol_VS_SurfaceArea_SCell

dt
CumWaterVolumeRetainedSouth

TailsVol_VS_Elevation_SCell

TailsVolumeSouth

XX
VolumeTailsPlusPondWater_South XX

Tails_Pool_Elevation_South

SurfaceElev_South

XX
Total_Pond_Area_South

 
 
Figure 5  Tailings Geometry Calculations   
 
Tailings Staging 
 
A powerful feature of GoldSim is the ability to add events, or triggers, to a model.  For this model a 
trigger was set-up to change tailings deposition from one cell to the other.  The model was set-up with 
tailings flow either going to the North or the South Cells based on elevation criteria between the cells.  
Tailings deposition was initially to the South Cell while Phase II was being constructed.  Tailings could 
be deposited in the cell until an elevation of 4429 was reached and then deposition would be directed to 
the North Cell.  After that point in time the pond surface elevation between the cells was not to exceed 10 
feet. 
 
To model this behavior in GoldSim a lookup tables was used to hold the elevation criteria and the 
direction of flow.  At each time step the model would checked to see if the elevation criteria was satisfied 
and then, based on the lookup table, would redirect the flow to the other cell. 
 
Model Inflows 
 
Tailings Slurry – In the model, tailings slurry is produced at a rate of 63.6 tons/hr over the entire life of 
the mill.  This is based on a production rate of 750 dry tons of ore per day over 350 days per year.  The 
tailings slurry is 49.2 percent solids by weight with a solids density of 97 lb/ft2.  An additional 100,000 
cubic yards of existing tailings currently within the TSF limits which will be excavated and added to the 
South Cell after it is complete.  The rate of excavation is assumed to be approximately 1,380 yds3/day for 
60 days. 
 
This is represented by the sub-model shown in Figure 5.  The container labeled “SplitterValveControl” is 
where the calculations are made determine to which cell the tailings is directed.  Also depicted in the 
Figure 5 is the rate of addition of the old tailings excavated from North Cell and deposited in the South 
Cell. 
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South Cell

North Cell

Controls the flow of tailings slurry to the 
North or South Cell.  

if FlowSpitter = 1, flow goes to the South
If FlowSplitter = 0, flow goes to North Cell

Amount of old tailings that will 
be moved to the South 
Impoundment.
Flow=1383 cu/day for 60 days

3.14
16

Tailings_Solids_Rate_South

3.14
16

SolidsDensity

3.14
16

Tailings_Water_Rate_South

XX
TailsSolidsVolumeRate_South

XX
TailsWaterVolumeRate_South

3.14
16

Slurry_Solids_Conc_byWeight

3.14
16

SlurryProductionRate_South

FlowSpliter

3.14
16

SlurryProductionRate

3.14
16

SlurryProductionRate_North

3.14
16

Tailings_Water_Rate_North

3.14
16

Tailings_Solids_Rate_North

XX
TailsWaterVolumeRate_North

XX
TailsSolidsVolumeRate_North

SplitterValveControl

(t)f
OldTailsAddition

XX
OldTailsFlow

 
 
Figure 6  GoldSim Representation of the Mill 
 
Precipitation – Average monthly rainfall values were used to determine the precipitation contribution to 
the tailings water pool.  In GoldSim this was represented using a lookup table containing monthly 
precipitation values.  Therefore, at each month in the model the lookup table is used to get the 
precipitation rate.  This rate was then applied to the contributing surface area to calculate a flow rate. 
 
Runoff - Precipitation in the catchment areas above each of the cells can produce runoff which can 
contribute to the pond size.  The amount of runoff produced will be different depending on if the 
precipitation falls on primarily rock cliffs or the sandy soils and eroded sandstone soils in the valley.  To 
more accurately model these two distinct regions within the catchment areas each basin was divided in to 
two areas of possible runoff:  “cliffs” and “Other”.  The cliffs include the west bluff, consisting of Dakota 
and Entrada sandstone, slope varying 1.5:1 to vertical, and some talus, and the other areas included the 
mill site, wind-eroded sandstone, wind-deposited sandy soils in valley, and residual soils on the east bluff.  
Each of these areas was assigned a runoff coefficient based on the month and the topography (see Section 
8 and Appendix G.3). 
 
In GoldSim this was represented by a series of lookup tables and constants representing the calculations 
(Figure 6). 
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Phase 2 Area for 
Mill and Cliff area

Runoff Calculations

Two different area of runoff:
Cliffs
Mill Area

Each area has different coefficients 
for each month

Flow = Area * Runoff Coeff * Precip

Phase 1 Area for Mill and Cliff area
South Cell Only

RunoffCoeff_Cliffs

RunoffCoeff_Other

3.14
16

Area_WestCliff_P1

3.14
16

Area_Mill_P1

3.14
16

Area_WestCliff_P2_ToSCell

3.14
16

Area_Mill_P2_ToSCell

3.14
16

Area_WestCliff_P2_ToNCell

3.14
16

Area_Mill_Offisite_P2_ToNCell

XX
Runoff_Cliffs_SouthCell

XX
Runoff_Other_NorthCell

XX
Runoff_Other_SouthCell

XX
Runoff_Cliff_NorthCell

Runoff_NorthCell
Runoff_SouthCell

 
 
Figure 7  Runoff Calculations 
 
Model Outflows 
 
The outflow from the TSF includes evaporation from the open water surface and water that becomes 
permanently entrained in the tailings mass.  It was assumed in the modeling that no water is removed 
from the decant pond.  The impoundment will be lined with a double 60 mil HDPE liner, so no seepage or 
deep infiltration losses were incorporated into the water balance model. 
 
Evaporation – Evaporative losses from the water pool were modeled by multiplying the impoundment 
water pool area by the monthly evaporation rate.  The evaporation rates (Table 1) used were estimated 
from the water balance conducted for the Tony M. Mine (Tetra Tech, 2006).  See Appendix E.3 for 
discussion of estimation of the evaporation rates.  This model was discussed in the above text (see Figure 
3). 
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Table 1  Net Evaporation Rates (in inches) 
Weather Station Location 

Month 
Department 
of Interior Wahweap Page Mexican Hat Moab Piute Dam 

Station Number 29114 26180 425582 425733 426897 

Estimated 
Evap. for 
Tony M 

Mine Site 
January 2.54      2.5 
February 2.72      2.7 
March 3.10 4.29 3.58    3.2 
April 4.24 6.39 5.79 5.80 4.53  4.8 
May 5.10 9.26 7.71 8.02 6.59 5.52 7.1 
June 6.89 10.91 9.64 9.84 8.02 7.11 8.8 
July 7.71 11.01 9.36 9.62 8.26 6.56 8.8 
August 8.37 10.05 7.78 7.77 6.77 5.23 7.3 
September 7.47 7.20 5.50 5.67 4.53 4.23 5.0 
October 5.25 4.96 3.00 3.17  2.91 3.1 
November 3.42 2.56 1.13 0.89   2.5 
December 3.31      2.4 
Annual 60.12 66.63 53.49 50.77 38.70 31.55 58.2 

Note:  Evaporation rate data from surrounding weather stations was derived from a Class A pan evaporation data 
using a evaporation pan factor of 0.70. 
 
The surface area was calculated based on a volume versus surface area relationship developed for each of 
the cells.  The total volume of material (solids and water) contained in the cell at any given time was input 
into this relationship to calculate the surface area available for evaporation.  The total volume in the cell 
at each time step was calculated by summing the total solids, the volume of entrained water, and the 
volume of water pool at each point in time. 
 
Entrained Water  – Entrained water is the residual portion of the input water that is assumed to be held 
within the pore spaces of the tailings and is not available as free water.  The model assumes the placed 
tailings remain saturated and that 20 percent of the discharged water is entrained within the solids.  This 
volumetric flow was calculated in the model by multiplying the discharge rate of water to the cell by 20 
percent.   
 
Reclaimed Water – It was assumed that no water will be reclaimed and returned back to the mill. 
 
Results 
 
Tailings are discharged into the North Cell and South Cell during the life of the impoundment (Table 2) 
(See Appendix E.2, Table 1, for a full listing of pond and surface elevations over time).  Tailings are first 
deposited in the South Cell while Phase II is being constructed.  In order to maintain an adequate 
freeboard in the South Cell of 6 feet, Phase II needs to be completed by the time the free water elevation 
reaches 4423.5 ft, which occurs at 3.9 years (Mar 2013).  At this point, the new embankment resulting 
from construction of Phase 2 allows for continued deposition of tailings to the South Cell until a pond 
elevation of 4429 is reached (Feb 2014).  Tailings discharge is then switched to the North Cell until a 
water elevation of 4439 (Mar 2015) and then back to the South Cell until 4449 is reached (Dec 2019).  
Discharge is then switched back to the North Cell until it reaches capacity at a pool elevation of 4458 
(Aug 2023), which results in a freeboard of 8 feet.  Discharge is then switch back to the South Cell until it 
reaches capacity at a pool elevation of 4461 (Nov 2026), which results in a freeboard of 5 feet in the 
South Cell. 
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A water cover must be maintained on the tailings surface of each of the cell as a radon barrier.  As each of 
the cell’s surface areas increase the losses due to evaporation also increase.  Starting in August, 2016 
through Dec, 2019, while tailings is actively being discharged to the South Cell, additional make-up water 
must be added to the North Cell in order to maintain a water cover on the tailings surface (Table 3).  
Additional water must be added to the North Cell again from Dec, 2023 through Nov, 2026.  South cell 
make-up water is required from Aug, 2020 through Nov, 2023 and then again for three separate three-
month periods in 2024, 2025, and 2026. 
  

Table 2.  Summary of Tailings Staging 
Discharge to Milestone Date Comment 

South Cell 4423.5 Mar 2013 Phase 2 completed 
South Cell 4429 Feb 2014 Switch to the North Cell 
North Cell 4439 Mar 2015 Switch to the South Cell 
South Cell 4449 Dec 2019 Switch to the North Cell 
North Cell 4458 Aug 2023 North Cell full, switch to the South Cell 
South Cell 4461 Nov 2026 South Cell full 

 
 

Table 3.  Make-up water flows to North and South Cells 
South Cell make-up water flows North Cell make-up water flows 
Period Flow Range Period Flow Range 

8/2020 – 11/2023 6-175 gpm 
97 gpm average 

9/2016 – 12/2019 10-80 gpm 
39 gpm average 

9/2024 – 11/2024 12-50 gpm 
32 gpm average 

12/2023 – 11/2026 27-167 gpm 
97 gpm average 

9/2025 – 11/2025 13-60 gpm 
44 gpm average 

  

9/2026 – 11/2026 50-148 gpm 
76 gpm average 
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GLOSSARY: 
 
GoldSim Building Blocks 
 
Stock Elements: A class of elements that numerically integrate inputs, and hence are responsible for 
internally generating the dynamic behavior of many systems.  Stocks elements are elements which impart 
inertia and memory to a system. These kinds of elements are responsible for internally generating the 
dynamic behavior of a system. At any point in time in a simulation, the outputs of stock elements are 
computed based on the historical values of their inputs. Mathematically, stocks represent integrals.  This 
element accepts inflow and outflows as a function of time, and stores the change of volume.  
 

 Element Default Symbol Function 

Reservoir 

Tailings_Pool_Volume_South  

Integrates (and conserves) flows 
of materials, allowing for upper 
and lower bounds to be specified. 

Integrator 

dt
Cum_WaterVolRetained_South

Integrates values.  Often used for 
running totals. 

 

Container: A complex model may consist of many hundreds or thousands of individual elements. In 
order to manage, organize and view such a model it is useful (in fact, essential) to create separate sub-
groups or collections of elements. 

Such sub-groups are created in GoldSim by placing elements into Containers.  A Container is simply a 
"box" into which other elements have been placed. In a sense, it is like a directory folder on your 
computer. Containers can be placed inside other Containers, and any number of levels of containment can 
be created. 

Entrained_Water_Cals_South  

Input elements: Used to create inputs that subsequently define the properties of other elements.  For 
examples the Pool_Pan_Factor is a constant used in the calculation of evaporation and the Time Series 
OldTailsAddtion is a table of data defining the amount of excavated tails added to the South Cell each 
month. 
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Element Default Symbol Function 

Data 3.14
16

Pool_Pan_Factor

Defines scalar, vector or matrix 
data. 

Stochastic 

Stochastic1  

Defines uncertain data as 
probability distributions. 

Time Series 

(t)f
OldTailsAddition

Accepts time histories of data and 
converts them to an appropriate 
form for use in the model. 

 
Function elements are elements that manipulate and transform information or material. At any point in 
time in a simulation, the outputs of these elements are computed based on the current values of their 
inputs. 
 
Element Default Symbol Function 

Expression 
XX

VolumeChange  

Defines mathematical or logical expressions. 

Previous 
Value 

T

1 τ2 τ3 τ

LastPondVolume  

Returns the value of its input from the previous model update. 

Extrema 

MaxElevation  

Computes the highest (peak) or lowest (valley) value achieved 
by its input. 

Splitter 

FlowSpliter  

Splits an incoming signal into multiple outputs based on
specified fractions. 

Sum 

Outflow_Total_South  

Facilities the addition of multiple values. 

Lookup 
Table 3.14

16

PercentWaterLossInTails

Defines a one, tow or three dimensional lookup table (response 
surface). 
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Events:  Another category of elements allows you to superimpose the occurrence and effects of discrete 
events onto continuously varying systems.  A descrete event was used to initiae when to move the tailings 
discharge line. 

 Element Default Symbol Function 

Timed Event 

7 56

1211
10

8 4

2
1

9 3

StartPhase2  

Generates discrete event signals based on a specified rate of
occurrence, regularly or according to a specified distribution (i.e.,
randomly). 

Triggered 
Event ?

MoveSpigot  

Generates discrete event signals based on one or more specified 
conditions. 

Status 

S_Over4449_Done  

Generates a condition (True/False) in response to particular events or
specified conditions. 

Discrete 
Change 

S_Over4449  

Generates a discrete change signal (a value) that can subsequently
discretely modify the values of other elements (e.g., Integrators and 
Reservoirs).(why a smaller font?) 

 



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

  APPENDIX E.2 
WATER BALANCE CAPACITY TABLES 



Appendix E
Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 
5/1/09 0.00 4407.00 4407.00 59.00 4363.0 4363.0 103.00
5/2/09 0.00 4407.00 4407.00 59.00 4363.7 4363.3 102.32
5/3/09 0.01 4407.00 4407.00 59.00 4365.0 4364.3 101.00
5/4/09 0.01 4407.00 4407.00 59.00 4366.3 4365.3 99.68
5/5/09 0.01 4407.00 4407.00 59.00 4367.6 4366.3 98.36
5/6/09 0.01 4407.00 4407.00 59.00 4368.9 4367.3 97.05
5/7/09 0.02 4407.00 4407.00 59.00 4370.1 4368.2 95.93
5/8/09 0.02 4407.00 4407.00 59.00 4370.4 4369.2 95.60
5/9/09 0.02 4407.00 4407.00 59.00 4370.7 4370.1 95.27

5/10/09 0.02 4407.00 4407.00 59.00 4371.1 4370.3 94.94
5/11/09 0.03 4407.00 4407.00 59.00 4371.4 4370.6 94.61
5/12/09 0.03 4407.00 4407.00 59.00 4371.7 4370.8 94.28
5/13/09 0.03 4407.00 4407.00 59.00 4372.1 4371.1 93.95
5/14/09 0.04 4407.00 4407.00 59.00 4372.4 4371.3 93.62
5/15/09 0.04 4407.00 4407.00 59.00 4372.7 4371.6 93.29
5/16/09 0.04 4407.00 4407.00 59.00 4373.0 4371.8 92.96
5/17/09 0.04 4407.00 4407.00 59.00 4373.4 4372.1 92.63
5/18/09 0.05 4407.00 4407.00 59.00 4373.7 4372.3 92.30
5/19/09 0.05 4407.00 4407.00 59.00 4374.0 4372.6 91.97
5/20/09 0.05 4407.00 4407.00 59.00 4374.4 4372.8 91.64
5/21/09 0.05 4407.00 4407.00 59.00 4374.7 4373.1 91.31
5/22/09 0.06 4407.00 4407.00 59.00 4375.0 4373.3 90.99
5/23/09 0.06 4407.00 4407.00 59.00 4375.3 4373.6 90.66
5/24/09 0.06 4407.00 4407.00 59.00 4375.7 4373.8 90.33
5/25/09 0.07 4407.00 4407.00 59.00 4376.0 4374.1 90.00
5/26/09 0.07 4407.00 4407.00 59.00 4376.3 4374.3 89.68
5/27/09 0.07 4407.00 4407.00 59.00 4376.6 4374.6 89.35
5/28/09 0.07 4407.00 4407.00 59.00 4377.0 4374.8 89.03
5/29/09 0.08 4407.00 4407.00 59.00 4377.3 4375.1 88.70
5/30/09 0.08 4407.00 4407.00 59.00 4377.6 4375.3 88.38
5/31/09 0.08 4407.00 4407.00 59.00 4377.9 4375.6 88.05
6/1/09 0.08 4407.00 4407.00 59.00 4378.3 4375.8 87.73
6/2/09 0.09 4407.00 4407.00 59.00 4378.6 4376.1 87.41
6/3/09 0.09 4407.00 4407.00 59.00 4378.9 4376.3 87.09
6/4/09 0.09 4407.00 4407.00 59.00 4379.2 4376.6 86.77
6/5/09 0.10 4407.00 4407.00 59.00 4379.5 4376.8 86.45
6/6/09 0.10 4407.00 4407.00 59.00 4379.9 4377.1 86.13
6/7/09 0.10 4407.00 4407.00 59.00 4380.1 4377.3 85.91
6/8/09 0.10 4407.00 4407.00 59.00 4380.2 4377.5 85.76
6/9/09 0.11 4407.00 4407.00 59.00 4380.4 4377.8 85.61

6/10/09 0.11 4407.00 4407.00 59.00 4380.5 4378.0 85.46
6/11/09 0.11 4407.00 4407.00 59.00 4380.7 4378.3 85.31
6/12/09 0.11 4407.00 4407.00 59.00 4380.8 4378.5 85.16
6/13/09 0.12 4407.00 4407.00 59.00 4381.0 4378.8 85.02
6/14/09 0.12 4407.00 4407.00 59.00 4381.1 4379.0 84.87
6/15/09 0.12 4407.00 4407.00 59.00 4381.3 4379.3 84.72
6/16/09 0.13 4407.00 4407.00 59.00 4381.4 4379.5 84.57
6/17/09 0.13 4407.00 4407.00 59.00 4381.6 4379.8 84.42
6/18/09 0.13 4407.00 4407.00 59.00 4381.7 4380.0 84.27
6/19/09 0.13 4407.00 4407.00 59.00 4381.9 4380.1 84.12
6/20/09 0.14 4407.00 4407.00 59.00 4382.0 4380.3 83.97
6/21/09 0.14 4407.00 4407.00 59.00 4382.2 4380.4 83.83
6/22/09 0.14 4407.00 4407.00 59.00 4382.3 4380.5 83.68
6/23/09 0.15 4407.00 4407.00 59.00 4382.5 4380.6 83.53
6/24/09 0.15 4407.00 4407.00 59.00 4382.6 4380.7 83.38

North Cell South Cell
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Appendix E
Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

6/25/09 0.15 4407.00 4407.00 59.00 4382.8 4380.8 83.23
6/26/09 0.15 4407.00 4407.00 59.00 4382.9 4381.0 83.09
6/27/09 0.16 4407.00 4407.00 59.00 4383.1 4381.1 82.94
6/28/09 0.16 4407.00 4407.00 59.00 4383.2 4381.2 82.79
6/29/09 0.16 4407.00 4407.00 59.00 4383.4 4381.3 82.64
6/30/09 0.16 4407.00 4407.00 59.00 4383.5 4381.4 82.50
7/1/09 0.17 4407.00 4407.00 59.00 4383.7 4381.6 82.35
7/2/09 0.17 4407.00 4407.00 59.00 4383.7 4381.6 82.29
7/3/09 0.17 4407.00 4407.00 59.00 4383.8 4381.6 82.22
7/4/09 0.18 4407.00 4407.00 59.00 4383.8 4381.7 82.16
7/5/09 0.18 4407.00 4407.00 59.00 4383.9 4381.7 82.10
7/6/09 0.18 4407.00 4407.00 59.00 4384.0 4381.8 82.03
7/7/09 0.18 4407.00 4407.00 59.00 4384.0 4381.8 81.97
7/8/09 0.19 4407.00 4407.00 59.00 4384.1 4381.8 81.91
7/9/09 0.19 4407.00 4407.00 59.00 4384.2 4381.9 81.84

7/10/09 0.19 4407.00 4407.00 59.00 4384.2 4381.9 81.78
7/11/09 0.19 4407.00 4407.00 59.00 4384.3 4382.0 81.72
7/12/09 0.20 4407.00 4407.00 59.00 4384.3 4382.0 81.65
7/13/09 0.20 4407.00 4407.00 59.00 4384.4 4382.0 81.59
7/14/09 0.20 4407.00 4407.00 59.00 4384.5 4382.1 81.53
7/15/09 0.21 4407.00 4407.00 59.00 4384.5 4382.1 81.47
7/16/09 0.21 4407.00 4407.00 59.00 4384.6 4382.2 81.40
7/17/09 0.21 4407.00 4407.00 59.00 4384.7 4382.2 81.34
7/18/09 0.21 4407.00 4407.00 59.00 4384.7 4382.2 81.28
7/19/09 0.22 4407.00 4407.00 59.00 4384.8 4382.3 81.22
7/20/09 0.22 4407.00 4407.00 59.00 4384.8 4382.3 81.15
7/21/09 0.22 4407.00 4407.00 59.00 4384.9 4382.4 81.09
7/22/09 0.22 4407.00 4407.00 59.00 4385.0 4382.4 81.03
7/23/09 0.23 4407.00 4407.00 59.00 4385.0 4382.4 80.97
7/24/09 0.23 4407.00 4407.00 59.00 4385.1 4382.5 80.90
7/25/09 0.23 4407.00 4407.00 59.00 4385.2 4382.5 80.84
7/26/09 0.24 4407.00 4407.00 59.00 4385.2 4382.6 80.78
7/27/09 0.24 4407.00 4407.00 59.00 4385.3 4382.6 80.72
7/28/09 0.24 4407.00 4407.00 59.00 4385.3 4382.7 80.66
7/29/09 0.24 4407.00 4407.00 59.00 4385.4 4382.7 80.60
7/30/09 0.25 4407.00 4407.00 59.00 4385.5 4382.7 80.53
7/31/09 0.25 4407.00 4407.00 59.00 4385.5 4382.8 80.47
8/1/09 0.25 4407.00 4407.00 59.00 4385.6 4382.8 80.41
8/2/09 0.25 4407.00 4407.00 59.00 4385.7 4382.9 80.34
8/3/09 0.26 4407.00 4407.00 59.00 4385.7 4382.9 80.27
8/4/09 0.26 4407.00 4407.00 59.00 4385.8 4382.9 80.21
8/5/09 0.26 4407.00 4407.00 59.00 4385.9 4383.0 80.14
8/6/09 0.27 4407.00 4407.00 59.00 4385.9 4383.0 80.07
8/7/09 0.27 4407.00 4407.00 59.00 4386.0 4383.1 80.00
8/8/09 0.27 4407.00 4407.00 59.00 4386.1 4383.1 79.93
8/9/09 0.27 4407.00 4407.00 59.00 4386.1 4383.1 79.87

8/10/09 0.28 4407.00 4407.00 59.00 4386.2 4383.2 79.80
8/11/09 0.28 4407.00 4407.00 59.00 4386.3 4383.2 79.73
8/12/09 0.28 4407.00 4407.00 59.00 4386.3 4383.3 79.66
8/13/09 0.28 4407.00 4407.00 59.00 4386.4 4383.3 79.60
8/14/09 0.29 4407.00 4407.00 59.00 4386.5 4383.3 79.53
8/15/09 0.29 4407.00 4407.00 59.00 4386.5 4383.4 79.46
8/16/09 0.29 4407.00 4407.00 59.00 4386.6 4383.4 79.39
8/17/09 0.30 4407.00 4407.00 59.00 4386.7 4383.5 79.33
8/18/09 0.30 4407.00 4407.00 59.00 4386.7 4383.5 79.26
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Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

8/19/09 0.30 4407.00 4407.00 59.00 4386.8 4383.5 79.19
8/20/09 0.30 4407.00 4407.00 59.00 4386.9 4383.6 79.13
8/21/09 0.31 4407.00 4407.00 59.00 4386.9 4383.6 79.06
8/22/09 0.31 4407.00 4407.00 59.00 4387.0 4383.7 78.99
8/23/09 0.31 4407.00 4407.00 59.00 4387.1 4383.7 78.93
8/24/09 0.31 4407.00 4407.00 59.00 4387.1 4383.7 78.86
8/25/09 0.32 4407.00 4407.00 59.00 4387.2 4383.8 78.79
8/26/09 0.32 4407.00 4407.00 59.00 4387.3 4383.8 78.73
8/27/09 0.32 4407.00 4407.00 59.00 4387.3 4383.9 78.66
8/28/09 0.33 4407.00 4407.00 59.00 4387.4 4383.9 78.60
8/29/09 0.33 4407.00 4407.00 59.00 4387.5 4384.0 78.53
8/30/09 0.33 4407.00 4407.00 59.00 4387.5 4384.0 78.46
8/31/09 0.33 4407.00 4407.00 59.00 4387.6 4384.0 78.40
9/1/09 0.34 4407.00 4407.00 59.00 4387.7 4384.1 78.33
9/2/09 0.34 4407.00 4407.00 59.00 4387.7 4384.1 78.27
9/3/09 0.34 4407.00 4407.00 59.00 4387.8 4384.2 78.20
9/4/09 0.34 4407.00 4407.00 59.00 4387.9 4384.2 78.14
9/5/09 0.35 4407.00 4407.00 59.00 4387.9 4384.2 78.07
9/6/09 0.35 4407.00 4407.00 59.00 4388.0 4384.3 78.00
9/7/09 0.35 4407.00 4407.00 59.00 4388.1 4384.3 77.94
9/8/09 0.36 4407.00 4407.00 59.00 4388.1 4384.4 77.87
9/9/09 0.36 4407.00 4407.00 59.00 4388.2 4384.4 77.81

9/10/09 0.36 4407.00 4407.00 59.00 4388.3 4384.4 77.74
9/11/09 0.36 4407.00 4407.00 59.00 4388.3 4384.5 77.68
9/12/09 0.37 4407.00 4407.00 59.00 4388.4 4384.5 77.61
9/13/09 0.37 4407.00 4407.00 59.00 4388.5 4384.6 77.55
9/14/09 0.37 4407.00 4407.00 59.00 4388.5 4384.6 77.48
9/15/09 0.38 4407.00 4407.00 59.00 4388.6 4384.6 77.42
9/16/09 0.38 4407.00 4407.00 59.00 4388.6 4384.7 77.35
9/17/09 0.38 4407.00 4407.00 59.00 4388.7 4384.7 77.29
9/18/09 0.38 4407.00 4407.00 59.00 4388.8 4384.8 77.22
9/19/09 0.39 4407.00 4407.00 59.00 4388.8 4384.8 77.16
9/20/09 0.39 4407.00 4407.00 59.00 4388.9 4384.8 77.10
9/21/09 0.39 4407.00 4407.00 59.00 4389.0 4384.9 77.03
9/22/09 0.39 4407.00 4407.00 59.00 4389.0 4384.9 76.97
9/23/09 0.40 4407.00 4407.00 59.00 4389.1 4385.0 76.90
9/24/09 0.40 4407.00 4407.00 59.00 4389.2 4385.0 76.84
9/25/09 0.40 4407.00 4407.00 59.00 4389.2 4385.0 76.78
9/26/09 0.41 4407.00 4407.00 59.00 4389.3 4385.1 76.71
9/27/09 0.41 4407.00 4407.00 59.00 4389.4 4385.1 76.65
9/28/09 0.41 4407.00 4407.00 59.00 4389.4 4385.2 76.58
9/29/09 0.41 4407.00 4407.00 59.00 4389.5 4385.2 76.52
9/30/09 0.42 4407.00 4407.00 59.00 4389.5 4385.3 76.46
10/1/09 0.42 4407.00 4407.00 59.00 4389.6 4385.3 76.39
10/2/09 0.42 4407.00 4407.00 59.00 4389.7 4385.3 76.33
10/3/09 0.42 4407.00 4407.00 59.00 4389.7 4385.4 76.26
10/4/09 0.43 4407.00 4407.00 59.00 4389.8 4385.4 76.20
10/5/09 0.43 4407.00 4407.00 59.00 4389.9 4385.5 76.13
10/6/09 0.43 4407.00 4407.00 59.00 4389.9 4385.5 76.07
10/7/09 0.44 4407.00 4407.00 59.00 4390.0 4385.5 76.00
10/8/09 0.44 4407.00 4407.00 59.00 4390.0 4385.6 75.96
10/9/09 0.44 4407.00 4407.00 59.00 4390.1 4385.6 75.92

10/10/09 0.44 4407.00 4407.00 59.00 4390.1 4385.7 75.88
10/11/09 0.45 4407.00 4407.00 59.00 4390.2 4385.7 75.84
10/12/09 0.45 4407.00 4407.00 59.00 4390.2 4385.7 75.79
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Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

10/13/09 0.45 4407.00 4407.00 59.00 4390.2 4385.8 75.75
10/14/09 0.45 4407.00 4407.00 59.00 4390.3 4385.8 75.71
10/15/09 0.46 4407.00 4407.00 59.00 4390.3 4385.9 75.67
10/16/09 0.46 4407.00 4407.00 59.00 4390.4 4385.9 75.63
10/17/09 0.46 4407.00 4407.00 59.00 4390.4 4385.9 75.59
10/18/09 0.47 4407.00 4407.00 59.00 4390.5 4386.0 75.55
10/19/09 0.47 4407.00 4407.00 59.00 4390.5 4386.0 75.51
10/20/09 0.47 4407.00 4407.00 59.00 4390.5 4386.1 75.46
10/21/09 0.47 4407.00 4407.00 59.00 4390.6 4386.1 75.42
10/22/09 0.48 4407.00 4407.00 59.00 4390.6 4386.1 75.38
10/23/09 0.48 4407.00 4407.00 59.00 4390.7 4386.2 75.34
10/24/09 0.48 4407.00 4407.00 59.00 4390.7 4386.2 75.30
10/25/09 0.48 4407.00 4407.00 59.00 4390.7 4386.3 75.26
10/26/09 0.49 4407.00 4407.00 59.00 4390.8 4386.3 75.22
10/27/09 0.49 4407.00 4407.00 59.00 4390.8 4386.3 75.18
10/28/09 0.49 4407.00 4407.00 59.00 4390.9 4386.4 75.14
10/29/09 0.50 4407.00 4407.00 59.00 4390.9 4386.4 75.10
10/30/09 0.50 4407.00 4407.00 59.00 4390.9 4386.5 75.06
10/31/09 0.50 4407.00 4407.00 59.00 4391.0 4386.5 75.01
11/1/09 0.50 4407.00 4407.00 59.00 4391.0 4386.5 74.97
11/2/09 0.51 4407.00 4407.00 59.00 4391.1 4386.6 74.93
11/3/09 0.51 4407.00 4407.00 59.00 4391.1 4386.6 74.89
11/4/09 0.51 4407.00 4407.00 59.00 4391.2 4386.7 74.85
11/5/09 0.51 4407.00 4407.00 59.00 4391.2 4386.7 74.81
11/6/09 0.52 4407.00 4407.00 59.00 4391.2 4386.8 74.76
11/7/09 0.52 4407.00 4407.00 59.00 4391.3 4386.8 74.72
11/8/09 0.52 4407.00 4407.00 59.00 4391.3 4386.8 74.68
11/9/09 0.53 4407.00 4407.00 59.00 4391.4 4386.9 74.64

11/10/09 0.53 4407.00 4407.00 59.00 4391.4 4386.9 74.60
11/11/09 0.53 4407.00 4407.00 59.00 4391.4 4387.0 74.55
11/12/09 0.53 4407.00 4407.00 59.00 4391.5 4387.0 74.51
11/13/09 0.54 4407.00 4407.00 59.00 4391.5 4387.0 74.47
11/14/09 0.54 4407.00 4407.00 59.00 4391.6 4387.1 74.43
11/15/09 0.54 4407.00 4407.00 59.00 4391.6 4387.1 74.39
11/16/09 0.54 4407.00 4407.00 59.00 4391.7 4387.2 74.34
11/17/09 0.55 4407.00 4407.00 59.00 4391.7 4387.2 74.30
11/18/09 0.55 4407.00 4407.00 59.00 4391.7 4387.2 74.26
11/19/09 0.55 4407.00 4407.00 59.00 4391.8 4387.3 74.22
11/20/09 0.56 4407.00 4407.00 59.00 4391.8 4387.3 74.18
11/21/09 0.56 4407.00 4407.00 59.00 4391.9 4387.4 74.14
11/22/09 0.56 4407.00 4407.00 59.00 4391.9 4387.4 74.09
11/23/09 0.56 4407.00 4407.00 59.00 4391.9 4387.4 74.05
11/24/09 0.57 4407.00 4407.00 59.00 4392.0 4387.5 74.01
11/25/09 0.57 4407.00 4407.00 59.00 4392.0 4387.5 73.97
11/26/09 0.57 4407.00 4407.00 59.00 4392.1 4387.6 73.93
11/27/09 0.57 4407.00 4407.00 59.00 4392.1 4387.6 73.89
11/28/09 0.58 4407.00 4407.00 59.00 4392.2 4387.6 73.85
11/29/09 0.58 4407.00 4407.00 59.00 4392.2 4387.7 73.80
11/30/09 0.58 4407.00 4407.00 59.00 4392.2 4387.7 73.76
12/1/09 0.59 4407.00 4407.00 59.00 4392.3 4387.8 73.72
12/2/09 0.59 4407.00 4407.00 59.00 4392.3 4387.8 73.68
12/3/09 0.59 4407.00 4407.00 59.00 4392.4 4387.8 73.63
12/4/09 0.59 4407.00 4407.00 59.00 4392.4 4387.9 73.59
12/5/09 0.60 4407.00 4407.00 59.00 4392.5 4387.9 73.54
12/6/09 0.60 4407.00 4407.00 59.00 4392.5 4388.0 73.50
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

12/7/09 0.60 4407.00 4407.00 59.00 4392.5 4388.0 73.46
12/8/09 0.61 4407.00 4407.00 59.00 4392.6 4388.1 73.41
12/9/09 0.61 4407.00 4407.00 59.00 4392.6 4388.1 73.37

12/10/09 0.61 4407.00 4407.00 59.00 4392.7 4388.1 73.32
12/11/09 0.61 4407.00 4407.00 59.00 4392.7 4388.2 73.28
12/12/09 0.62 4407.00 4407.00 59.00 4392.8 4388.2 73.24
12/13/09 0.62 4407.00 4407.00 59.00 4392.8 4388.3 73.19
12/14/09 0.62 4407.00 4407.00 59.00 4392.9 4388.3 73.15
12/15/09 0.62 4407.00 4407.00 59.00 4392.9 4388.3 73.10
12/16/09 0.63 4407.00 4407.00 59.00 4392.9 4388.4 73.06
12/17/09 0.63 4407.00 4407.00 59.00 4393.0 4388.4 73.02
12/18/09 0.63 4407.00 4407.00 59.00 4393.0 4388.5 72.97
12/19/09 0.64 4407.00 4407.00 59.00 4393.1 4388.5 72.93
12/20/09 0.64 4407.00 4407.00 59.00 4393.1 4388.5 72.88
12/21/09 0.64 4407.00 4407.00 59.00 4393.2 4388.6 72.84
12/22/09 0.64 4407.00 4407.00 59.00 4393.2 4388.6 72.80
12/23/09 0.65 4407.00 4407.00 59.00 4393.2 4388.7 72.75
12/24/09 0.65 4407.00 4407.00 59.00 4393.3 4388.7 72.71
12/25/09 0.65 4407.00 4407.00 59.00 4393.3 4388.7 72.67
12/26/09 0.65 4407.00 4407.00 59.00 4393.4 4388.8 72.62
12/27/09 0.66 4407.00 4407.00 59.00 4393.4 4388.8 72.58
12/28/09 0.66 4407.00 4407.00 59.00 4393.5 4388.9 72.53
12/29/09 0.66 4407.00 4407.00 59.00 4393.5 4388.9 72.49
12/30/09 0.67 4407.00 4407.00 59.00 4393.6 4388.9 72.45
12/31/09 0.67 4407.00 4407.00 59.00 4393.6 4389.0 72.40

1/1/10 0.67 4407.00 4407.00 59.00 4393.6 4389.0 72.36
1/2/10 0.67 4407.00 4407.00 59.00 4393.7 4389.1 72.31
1/3/10 0.68 4407.00 4407.00 59.00 4393.7 4389.1 72.27
1/4/10 0.68 4407.00 4407.00 59.00 4393.8 4389.1 72.22
1/5/10 0.68 4407.00 4407.00 59.00 4393.8 4389.2 72.18
1/6/10 0.68 4407.00 4407.00 59.00 4393.9 4389.2 72.13
1/7/10 0.69 4407.00 4407.00 59.00 4393.9 4389.3 72.08
1/8/10 0.69 4407.00 4407.00 59.00 4394.0 4389.3 72.04
1/9/10 0.69 4407.00 4407.00 59.00 4394.0 4389.4 71.99

1/10/10 0.70 4407.00 4407.00 59.00 4394.1 4389.4 71.95
1/11/10 0.70 4407.00 4407.00 59.00 4394.1 4389.4 71.90
1/12/10 0.70 4407.00 4407.00 59.00 4394.1 4389.5 71.85
1/13/10 0.70 4407.00 4407.00 59.00 4394.2 4389.5 71.81
1/14/10 0.71 4407.00 4407.00 59.00 4394.2 4389.6 71.76
1/15/10 0.71 4407.00 4407.00 59.00 4394.3 4389.6 71.72
1/16/10 0.71 4407.00 4407.00 59.00 4394.3 4389.6 71.67
1/17/10 0.71 4407.00 4407.00 59.00 4394.4 4389.7 71.63
1/18/10 0.72 4407.00 4407.00 59.00 4394.4 4389.7 71.58
1/19/10 0.72 4407.00 4407.00 59.00 4394.5 4389.8 71.53
1/20/10 0.72 4407.00 4407.00 59.00 4394.5 4389.8 71.49
1/21/10 0.73 4407.00 4407.00 59.00 4394.6 4389.8 71.44
1/22/10 0.73 4407.00 4407.00 59.00 4394.6 4389.9 71.40
1/23/10 0.73 4407.00 4407.00 59.00 4394.6 4389.9 71.35
1/24/10 0.73 4407.00 4407.00 59.00 4394.7 4390.0 71.31
1/25/10 0.74 4407.00 4407.00 59.00 4394.7 4390.0 71.26
1/26/10 0.74 4407.00 4407.00 59.00 4394.8 4390.0 71.21
1/27/10 0.74 4407.00 4407.00 59.00 4394.8 4390.1 71.17
1/28/10 0.74 4407.00 4407.00 59.00 4394.9 4390.1 71.12
1/29/10 0.75 4407.00 4407.00 59.00 4394.9 4390.1 71.08
1/30/10 0.75 4407.00 4407.00 59.00 4395.0 4390.1 71.03
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

1/31/10 0.75 4407.00 4407.00 59.00 4395.0 4390.2 70.99
2/1/10 0.76 4407.00 4407.00 59.00 4395.1 4390.2 70.94
2/2/10 0.76 4407.00 4407.00 59.00 4395.1 4390.2 70.90
2/3/10 0.76 4407.00 4407.00 59.00 4395.2 4390.2 70.85
2/4/10 0.76 4407.00 4407.00 59.00 4395.2 4390.3 70.80
2/5/10 0.77 4407.00 4407.00 59.00 4395.2 4390.3 70.76
2/6/10 0.77 4407.00 4407.00 59.00 4395.3 4390.3 70.71
2/7/10 0.77 4407.00 4407.00 59.00 4395.3 4390.3 70.67
2/8/10 0.77 4407.00 4407.00 59.00 4395.4 4390.4 70.62
2/9/10 0.78 4407.00 4407.00 59.00 4395.4 4390.4 70.58

2/10/10 0.78 4407.00 4407.00 59.00 4395.5 4390.4 70.53
2/11/10 0.78 4407.00 4407.00 59.00 4395.5 4390.4 70.48
2/12/10 0.79 4407.00 4407.00 59.00 4395.6 4390.5 70.44
2/13/10 0.79 4407.00 4407.00 59.00 4395.6 4390.5 70.39
2/14/10 0.79 4407.00 4407.00 59.00 4395.7 4390.5 70.35
2/15/10 0.79 4407.00 4407.00 59.00 4395.7 4390.5 70.30
2/16/10 0.80 4407.00 4407.00 59.00 4395.7 4390.6 70.26
2/17/10 0.80 4407.00 4407.00 59.00 4395.8 4390.6 70.21
2/18/10 0.80 4407.00 4407.00 59.00 4395.8 4390.6 70.17
2/19/10 0.80 4407.00 4407.00 59.00 4395.9 4390.6 70.12
2/20/10 0.81 4407.00 4407.00 59.00 4395.9 4390.7 70.07
2/21/10 0.81 4407.00 4407.00 59.00 4396.0 4390.7 70.03
2/22/10 0.81 4407.00 4407.00 59.00 4396.0 4390.7 69.98
2/23/10 0.82 4407.00 4407.00 59.00 4396.1 4390.7 69.94
2/24/10 0.82 4407.00 4407.00 59.00 4396.1 4390.8 69.89
2/25/10 0.82 4407.00 4407.00 59.00 4396.2 4390.8 69.85
2/26/10 0.82 4407.00 4407.00 59.00 4396.2 4390.8 69.80
2/27/10 0.83 4407.00 4407.00 59.00 4396.2 4390.9 69.76
2/28/10 0.83 4407.00 4407.00 59.00 4396.3 4390.9 69.71
3/1/10 0.83 4407.00 4407.00 59.00 4396.3 4390.9 69.67
3/2/10 0.84 4407.00 4407.00 59.00 4396.4 4390.9 69.62
3/3/10 0.84 4407.00 4407.00 59.00 4396.4 4391.0 69.57
3/4/10 0.84 4407.00 4407.00 59.00 4396.5 4391.0 69.52
3/5/10 0.84 4407.00 4407.00 59.00 4396.5 4391.0 69.48
3/6/10 0.85 4407.00 4407.00 59.00 4396.6 4391.0 69.43
3/7/10 0.85 4407.00 4407.00 59.00 4396.6 4391.1 69.38
3/8/10 0.85 4407.00 4407.00 59.00 4396.7 4391.1 69.34
3/9/10 0.85 4407.00 4407.00 59.00 4396.7 4391.1 69.29

3/10/10 0.86 4407.00 4407.00 59.00 4396.8 4391.1 69.24
3/11/10 0.86 4407.00 4407.00 59.00 4396.8 4391.2 69.19
3/12/10 0.86 4407.00 4407.00 59.00 4396.9 4391.2 69.15
3/13/10 0.87 4407.00 4407.00 59.00 4396.9 4391.2 69.10
3/14/10 0.87 4407.00 4407.00 59.00 4396.9 4391.2 69.05
3/15/10 0.87 4407.00 4407.00 59.00 4397.0 4391.3 69.01
3/16/10 0.87 4407.00 4407.00 59.00 4397.0 4391.3 68.96
3/17/10 0.88 4407.00 4407.00 59.00 4397.1 4391.3 68.91
3/18/10 0.88 4407.00 4407.00 59.00 4397.1 4391.3 68.86
3/19/10 0.88 4407.00 4407.00 59.00 4397.2 4391.4 68.82
3/20/10 0.88 4407.00 4407.00 59.00 4397.2 4391.4 68.77
3/21/10 0.89 4407.00 4407.00 59.00 4397.3 4391.4 68.72
3/22/10 0.89 4407.00 4407.00 59.00 4397.3 4391.4 68.68
3/23/10 0.89 4407.00 4407.00 59.00 4397.4 4391.5 68.63
3/24/10 0.90 4407.00 4407.00 59.00 4397.4 4391.5 68.58
3/25/10 0.90 4407.00 4407.00 59.00 4397.5 4391.5 68.54
3/26/10 0.90 4407.00 4407.00 59.00 4397.5 4391.5 68.49
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3/27/10 0.90 4407.00 4407.00 59.00 4397.6 4391.6 68.44
3/28/10 0.91 4407.00 4407.00 59.00 4397.6 4391.6 68.40
3/29/10 0.91 4407.00 4407.00 59.00 4397.7 4391.6 68.35
3/30/10 0.91 4407.00 4407.00 59.00 4397.7 4391.7 68.30
3/31/10 0.91 4407.00 4407.00 59.00 4397.7 4391.7 68.25
4/1/10 0.92 4407.00 4407.00 59.00 4397.8 4391.7 68.21
4/2/10 0.92 4407.00 4407.00 59.00 4397.8 4391.7 68.17
4/3/10 0.92 4407.00 4407.00 59.00 4397.9 4391.8 68.12
4/4/10 0.93 4407.00 4407.00 59.00 4397.9 4391.8 68.08
4/5/10 0.93 4407.00 4407.00 59.00 4398.0 4391.8 68.04
4/6/10 0.93 4407.00 4407.00 59.00 4398.0 4391.8 68.00
4/7/10 0.93 4407.00 4407.00 59.00 4398.0 4391.9 67.96
4/8/10 0.94 4407.00 4407.00 59.00 4398.1 4391.9 67.92
4/9/10 0.94 4407.00 4407.00 59.00 4398.1 4391.9 67.87

4/10/10 0.94 4407.00 4407.00 59.00 4398.2 4391.9 67.83
4/11/10 0.94 4407.00 4407.00 59.00 4398.2 4392.0 67.79
4/12/10 0.95 4407.00 4407.00 59.00 4398.3 4392.0 67.75
4/13/10 0.95 4407.00 4407.00 59.00 4398.3 4392.0 67.71
4/14/10 0.95 4407.00 4407.00 59.00 4398.3 4392.0 67.66
4/15/10 0.96 4407.00 4407.00 59.00 4398.4 4392.1 67.62
4/16/10 0.96 4407.00 4407.00 59.00 4398.4 4392.1 67.58
4/17/10 0.96 4407.00 4407.00 59.00 4398.5 4392.1 67.54
4/18/10 0.96 4407.00 4407.00 59.00 4398.5 4392.1 67.50
4/19/10 0.97 4407.00 4407.00 59.00 4398.5 4392.2 67.46
4/20/10 0.97 4407.00 4407.00 59.00 4398.6 4392.2 67.42
4/21/10 0.97 4407.00 4407.00 59.00 4398.6 4392.2 67.37
4/22/10 0.97 4407.00 4407.00 59.00 4398.7 4392.2 67.33
4/23/10 0.98 4407.00 4407.00 59.00 4398.7 4392.3 67.29
4/24/10 0.98 4407.00 4407.00 59.00 4398.8 4392.3 67.25
4/25/10 0.98 4407.00 4407.00 59.00 4398.8 4392.3 67.21
4/26/10 0.99 4407.00 4407.00 59.00 4398.8 4392.3 67.17
4/27/10 0.99 4407.00 4407.00 59.00 4398.9 4392.4 67.12
4/28/10 0.99 4407.00 4407.00 59.00 4398.9 4392.4 67.08
4/29/10 0.99 4407.00 4407.00 59.00 4399.0 4392.4 67.04
4/30/10 1.00 4407.00 4407.00 59.00 4399.0 4392.4 67.00
5/1/10 1.00 4407.00 4407.00 59.00 4399.0 4392.5 66.96
5/2/10 1.00 4407.00 4407.00 59.00 4399.1 4392.5 66.92
5/3/10 1.00 4407.00 4407.00 59.00 4399.1 4392.5 66.88
5/4/10 1.01 4407.00 4407.00 59.00 4399.2 4392.6 66.84
5/5/10 1.01 4407.00 4407.00 59.00 4399.2 4392.6 66.80
5/6/10 1.01 4407.00 4407.00 59.00 4399.2 4392.6 66.76
5/7/10 1.02 4407.00 4407.00 59.00 4399.3 4392.6 66.72
5/8/10 1.02 4407.00 4407.00 59.00 4399.3 4392.7 66.68
5/9/10 1.02 4407.00 4407.00 59.00 4399.4 4392.7 66.64

5/10/10 1.02 4407.00 4407.00 59.00 4399.4 4392.7 66.60
5/11/10 1.03 4407.00 4407.00 59.00 4399.4 4392.7 66.56
5/12/10 1.03 4407.00 4407.00 59.00 4399.5 4392.8 66.52
5/13/10 1.03 4407.00 4407.00 59.00 4399.5 4392.8 66.48
5/14/10 1.03 4407.00 4407.00 59.00 4399.6 4392.8 66.44
5/15/10 1.04 4407.00 4407.00 59.00 4399.6 4392.8 66.39
5/16/10 1.04 4407.00 4407.00 59.00 4399.6 4392.9 66.35
5/17/10 1.04 4407.00 4407.00 59.00 4399.7 4392.9 66.31
5/18/10 1.05 4407.00 4407.00 59.00 4399.7 4392.9 66.27
5/19/10 1.05 4407.00 4407.00 59.00 4399.8 4392.9 66.23
5/20/10 1.05 4407.00 4407.00 59.00 4399.8 4393.0 66.19
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Appendix E
Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

5/21/10 1.05 4407.00 4407.00 59.00 4399.8 4393.0 66.15
5/22/10 1.06 4407.00 4407.00 59.00 4399.9 4393.0 66.11
5/23/10 1.06 4407.00 4407.00 59.00 4399.9 4393.0 66.07
5/24/10 1.06 4407.00 4407.00 59.00 4400.0 4393.1 66.03
5/25/10 1.07 4407.00 4407.00 59.00 4400.0 4393.1 66.00
5/26/10 1.07 4407.00 4407.00 59.00 4400.0 4393.1 65.97
5/27/10 1.07 4407.00 4407.00 59.00 4400.1 4393.1 65.93
5/28/10 1.07 4407.00 4407.00 59.00 4400.1 4393.2 65.90
5/29/10 1.08 4407.00 4407.00 59.00 4400.1 4393.2 65.87
5/30/10 1.08 4407.00 4407.00 59.00 4400.2 4393.2 65.84
5/31/10 1.08 4407.00 4407.00 59.00 4400.2 4393.2 65.81
6/1/10 1.08 4407.00 4407.00 59.00 4400.2 4393.3 65.78
6/2/10 1.09 4407.00 4407.00 59.00 4400.2 4393.3 65.76
6/3/10 1.09 4407.00 4407.00 59.00 4400.3 4393.3 65.73
6/4/10 1.09 4407.00 4407.00 59.00 4400.3 4393.4 65.70
6/5/10 1.10 4407.00 4407.00 59.00 4400.3 4393.4 65.68
6/6/10 1.10 4407.00 4407.00 59.00 4400.4 4393.4 65.65
6/7/10 1.10 4407.00 4407.00 59.00 4400.4 4393.4 65.62
6/8/10 1.10 4407.00 4407.00 59.00 4400.4 4393.5 65.59
6/9/10 1.11 4407.00 4407.00 59.00 4400.4 4393.5 65.57

6/10/10 1.11 4407.00 4407.00 59.00 4400.5 4393.5 65.54
6/11/10 1.11 4407.00 4407.00 59.00 4400.5 4393.5 65.51
6/12/10 1.11 4407.00 4407.00 59.00 4400.5 4393.6 65.49
6/13/10 1.12 4407.00 4407.00 59.00 4400.5 4393.6 65.46
6/14/10 1.12 4407.00 4407.00 59.00 4400.6 4393.6 65.43
6/15/10 1.12 4407.00 4407.00 59.00 4400.6 4393.6 65.40
6/16/10 1.13 4407.00 4407.00 59.00 4400.6 4393.7 65.38
6/17/10 1.13 4407.00 4407.00 59.00 4400.6 4393.7 65.35
6/18/10 1.13 4407.00 4407.00 59.00 4400.7 4393.7 65.32
6/19/10 1.13 4407.00 4407.00 59.00 4400.7 4393.7 65.30
6/20/10 1.14 4407.00 4407.00 59.00 4400.7 4393.8 65.27
6/21/10 1.14 4407.00 4407.00 59.00 4400.8 4393.8 65.24
6/22/10 1.14 4407.00 4407.00 59.00 4400.8 4393.8 65.22
6/23/10 1.14 4407.00 4407.00 59.00 4400.8 4393.8 65.19
6/24/10 1.15 4407.00 4407.00 59.00 4400.8 4393.9 65.16
6/25/10 1.15 4407.00 4407.00 59.00 4400.9 4393.9 65.13
6/26/10 1.15 4407.00 4407.00 59.00 4400.9 4393.9 65.11
6/27/10 1.16 4407.00 4407.00 59.00 4400.9 4393.9 65.08
6/28/10 1.16 4407.00 4407.00 59.00 4400.9 4394.0 65.05
6/29/10 1.16 4407.00 4407.00 59.00 4401.0 4394.0 65.03
6/30/10 1.16 4407.00 4407.00 59.00 4401.0 4394.0 65.00
7/1/10 1.17 4407.00 4407.00 59.00 4401.0 4394.0 64.97
7/2/10 1.17 4407.00 4407.00 59.00 4401.0 4394.1 64.95
7/3/10 1.17 4407.00 4407.00 59.00 4401.1 4394.1 64.93
7/4/10 1.17 4407.00 4407.00 59.00 4401.1 4394.1 64.91
7/5/10 1.18 4407.00 4407.00 59.00 4401.1 4394.2 64.89
7/6/10 1.18 4407.00 4407.00 59.00 4401.1 4394.2 64.87
7/7/10 1.18 4407.00 4407.00 59.00 4401.2 4394.2 64.85
7/8/10 1.19 4407.00 4407.00 59.00 4401.2 4394.2 64.83
7/9/10 1.19 4407.00 4407.00 59.00 4401.2 4394.3 64.81

7/10/10 1.19 4407.00 4407.00 59.00 4401.2 4394.3 64.79
7/11/10 1.19 4407.00 4407.00 59.00 4401.2 4394.3 64.77
7/12/10 1.20 4407.00 4407.00 59.00 4401.3 4394.3 64.75
7/13/10 1.20 4407.00 4407.00 59.00 4401.3 4394.4 64.73
7/14/10 1.20 4407.00 4407.00 59.00 4401.3 4394.4 64.71
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Appendix E
Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

7/15/10 1.20 4407.00 4407.00 59.00 4401.3 4394.4 64.69
7/16/10 1.21 4407.00 4407.00 59.00 4401.3 4394.4 64.67
7/17/10 1.21 4407.00 4407.00 59.00 4401.4 4394.5 64.65
7/18/10 1.21 4407.00 4407.00 59.00 4401.4 4394.5 64.63
7/19/10 1.22 4407.00 4407.00 59.00 4401.4 4394.5 64.61
7/20/10 1.22 4407.00 4407.00 59.00 4401.4 4394.5 64.59
7/21/10 1.22 4407.00 4407.00 59.00 4401.4 4394.6 64.56
7/22/10 1.22 4407.00 4407.00 59.00 4401.5 4394.6 64.54
7/23/10 1.23 4407.00 4407.00 59.00 4401.5 4394.6 64.52
7/24/10 1.23 4407.00 4407.00 59.00 4401.5 4394.6 64.50
7/25/10 1.23 4407.00 4407.00 59.00 4401.5 4394.7 64.48
7/26/10 1.23 4407.00 4407.00 59.00 4401.5 4394.7 64.46
7/27/10 1.24 4407.00 4407.00 59.00 4401.6 4394.7 64.44
7/28/10 1.24 4407.00 4407.00 59.00 4401.6 4394.7 64.42
7/29/10 1.24 4407.00 4407.00 59.00 4401.6 4394.8 64.40
7/30/10 1.25 4407.00 4407.00 59.00 4401.6 4394.8 64.38
7/31/10 1.25 4407.00 4407.00 59.00 4401.6 4394.8 64.36
8/1/10 1.25 4407.00 4407.00 59.00 4401.7 4394.8 64.34
8/2/10 1.25 4407.00 4407.00 59.00 4401.7 4394.9 64.32
8/3/10 1.26 4407.00 4407.00 59.00 4401.7 4394.9 64.30
8/4/10 1.26 4407.00 4407.00 59.00 4401.7 4394.9 64.28
8/5/10 1.26 4407.00 4407.00 59.00 4401.7 4395.0 64.26
8/6/10 1.26 4407.00 4407.00 59.00 4401.8 4395.0 64.23
8/7/10 1.27 4407.00 4407.00 59.00 4401.8 4395.0 64.21
8/8/10 1.27 4407.00 4407.00 59.00 4401.8 4395.0 64.19
8/9/10 1.27 4407.00 4407.00 59.00 4401.8 4395.1 64.17

8/10/10 1.28 4407.00 4407.00 59.00 4401.9 4395.1 64.15
8/11/10 1.28 4407.00 4407.00 59.00 4401.9 4395.1 64.13
8/12/10 1.28 4407.00 4407.00 59.00 4401.9 4395.1 64.11
8/13/10 1.28 4407.00 4407.00 59.00 4401.9 4395.2 64.08
8/14/10 1.29 4407.00 4407.00 59.00 4401.9 4395.2 64.06
8/15/10 1.29 4407.00 4407.00 59.00 4402.0 4395.2 64.04
8/16/10 1.29 4407.00 4407.00 59.00 4402.0 4395.2 64.02
8/17/10 1.30 4407.00 4407.00 59.00 4402.0 4395.3 64.00
8/18/10 1.30 4407.00 4407.00 59.00 4402.0 4395.3 63.98
8/19/10 1.30 4407.00 4407.00 59.00 4402.0 4395.3 63.96
8/20/10 1.30 4407.00 4407.00 59.00 4402.1 4395.3 63.93
8/21/10 1.31 4407.00 4407.00 59.00 4402.1 4395.4 63.91
8/22/10 1.31 4407.00 4407.00 59.00 4402.1 4395.4 63.89
8/23/10 1.31 4407.00 4407.00 59.00 4402.1 4395.4 63.87
8/24/10 1.31 4407.00 4407.00 59.00 4402.2 4395.4 63.85
8/25/10 1.32 4407.00 4407.00 59.00 4402.2 4395.5 63.83
8/26/10 1.32 4407.00 4407.00 59.00 4402.2 4395.5 63.81
8/27/10 1.32 4407.00 4407.00 59.00 4402.2 4395.5 63.78
8/28/10 1.33 4407.00 4407.00 59.00 4402.2 4395.5 63.76
8/29/10 1.33 4407.00 4407.00 59.00 4402.3 4395.6 63.74
8/30/10 1.33 4407.00 4407.00 59.00 4402.3 4395.6 63.72
8/31/10 1.33 4407.00 4407.00 59.00 4402.3 4395.6 63.70
9/1/10 1.34 4407.00 4407.00 59.00 4402.3 4395.6 63.68
9/2/10 1.34 4407.00 4407.00 59.00 4402.3 4395.7 63.66
9/3/10 1.34 4407.00 4407.00 59.00 4402.4 4395.7 63.64
9/4/10 1.34 4407.00 4407.00 59.00 4402.4 4395.7 63.61
9/5/10 1.35 4407.00 4407.00 59.00 4402.4 4395.8 63.59
9/6/10 1.35 4407.00 4407.00 59.00 4402.4 4395.8 63.57
9/7/10 1.35 4407.00 4407.00 59.00 4402.5 4395.8 63.55
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Appendix E
Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

9/8/10 1.36 4407.00 4407.00 59.00 4402.5 4395.8 63.53
9/9/10 1.36 4407.00 4407.00 59.00 4402.5 4395.9 63.51

9/10/10 1.36 4407.00 4407.00 59.00 4402.5 4395.9 63.49
9/11/10 1.36 4407.00 4407.00 59.00 4402.5 4395.9 63.46
9/12/10 1.37 4407.00 4407.00 59.00 4402.6 4395.9 63.44
9/13/10 1.37 4407.00 4407.00 59.00 4402.6 4396.0 63.42
9/14/10 1.37 4407.00 4407.00 59.00 4402.6 4396.0 63.40
9/15/10 1.37 4407.00 4407.00 59.00 4402.6 4396.0 63.38
9/16/10 1.38 4407.00 4407.00 59.00 4402.6 4396.0 63.36
9/17/10 1.38 4407.00 4407.00 59.00 4402.7 4396.1 63.34
9/18/10 1.38 4407.00 4407.00 59.00 4402.7 4396.1 63.31
9/19/10 1.39 4407.00 4407.00 59.00 4402.7 4396.1 63.29
9/20/10 1.39 4407.00 4407.00 59.00 4402.7 4396.1 63.27
9/21/10 1.39 4407.00 4407.00 59.00 4402.7 4396.2 63.25
9/22/10 1.39 4407.00 4407.00 59.00 4402.8 4396.2 63.23
9/23/10 1.40 4407.00 4407.00 59.00 4402.8 4396.2 63.21
9/24/10 1.40 4407.00 4407.00 59.00 4402.8 4396.2 63.19
9/25/10 1.40 4407.00 4407.00 59.00 4402.8 4396.3 63.17
9/26/10 1.40 4407.00 4407.00 59.00 4402.9 4396.3 63.15
9/27/10 1.41 4407.00 4407.00 59.00 4402.9 4396.3 63.12
9/28/10 1.41 4407.00 4407.00 59.00 4402.9 4396.3 63.10
9/29/10 1.41 4407.00 4407.00 59.00 4402.9 4396.4 63.08
9/30/10 1.42 4407.00 4407.00 59.00 4402.9 4396.4 63.06
10/1/10 1.42 4407.00 4407.00 59.00 4403.0 4396.4 63.04
10/2/10 1.42 4407.00 4407.00 59.00 4403.0 4396.4 63.02
10/3/10 1.42 4407.00 4407.00 59.00 4403.0 4396.5 62.99
10/4/10 1.43 4407.00 4407.00 59.00 4403.0 4396.5 62.97
10/5/10 1.43 4407.00 4407.00 59.00 4403.1 4396.5 62.94
10/6/10 1.43 4407.00 4407.00 59.00 4403.1 4396.6 62.92
10/7/10 1.43 4407.00 4407.00 59.00 4403.1 4396.6 62.90
10/8/10 1.44 4407.00 4407.00 59.00 4403.1 4396.6 62.87
10/9/10 1.44 4407.00 4407.00 59.00 4403.2 4396.6 62.85

10/10/10 1.44 4407.00 4407.00 59.00 4403.2 4396.7 62.82
10/11/10 1.45 4407.00 4407.00 59.00 4403.2 4396.7 62.80
10/12/10 1.45 4407.00 4407.00 59.00 4403.2 4396.7 62.78
10/13/10 1.45 4407.00 4407.00 59.00 4403.2 4396.7 62.75
10/14/10 1.45 4407.00 4407.00 59.00 4403.3 4396.8 62.73
10/15/10 1.46 4407.00 4407.00 59.00 4403.3 4396.8 62.71
10/16/10 1.46 4407.00 4407.00 59.00 4403.3 4396.8 62.68
10/17/10 1.46 4407.00 4407.00 59.00 4403.3 4396.8 62.66
10/18/10 1.46 4407.00 4407.00 59.00 4403.4 4396.9 62.64
10/19/10 1.47 4407.00 4407.00 59.00 4403.4 4396.9 62.61
10/20/10 1.47 4407.00 4407.00 59.00 4403.4 4396.9 62.59
10/21/10 1.47 4407.00 4407.00 59.00 4403.4 4396.9 62.56
10/22/10 1.48 4407.00 4407.00 59.00 4403.5 4397.0 62.54
10/23/10 1.48 4407.00 4407.00 59.00 4403.5 4397.0 62.52
10/24/10 1.48 4407.00 4407.00 59.00 4403.5 4397.0 62.49
10/25/10 1.48 4407.00 4407.00 59.00 4403.5 4397.0 62.47
10/26/10 1.49 4407.00 4407.00 59.00 4403.6 4397.1 62.45
10/27/10 1.49 4407.00 4407.00 59.00 4403.6 4397.1 62.42
10/28/10 1.49 4407.00 4407.00 59.00 4403.6 4397.1 62.40
10/29/10 1.49 4407.00 4407.00 59.00 4403.6 4397.1 62.38
10/30/10 1.50 4407.00 4407.00 59.00 4403.6 4397.2 62.35
10/31/10 1.50 4407.00 4407.00 59.00 4403.7 4397.2 62.33
11/1/10 1.50 4407.00 4407.00 59.00 4403.7 4397.2 62.30
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Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

11/2/10 1.51 4407.00 4407.00 59.00 4403.7 4397.2 62.28
11/3/10 1.51 4407.00 4407.00 59.00 4403.7 4397.3 62.25
11/4/10 1.51 4407.00 4407.00 59.00 4403.8 4397.3 62.22
11/5/10 1.51 4407.00 4407.00 59.00 4403.8 4397.3 62.20
11/6/10 1.52 4407.00 4407.00 59.00 4403.8 4397.4 62.17
11/7/10 1.52 4407.00 4407.00 59.00 4403.9 4397.4 62.14
11/8/10 1.52 4407.00 4407.00 59.00 4403.9 4397.4 62.12
11/9/10 1.53 4407.00 4407.00 59.00 4403.9 4397.4 62.09

11/10/10 1.53 4407.00 4407.00 59.00 4403.9 4397.5 62.06
11/11/10 1.53 4407.00 4407.00 59.00 4404.0 4397.5 62.04
11/12/10 1.53 4407.00 4407.00 59.00 4404.0 4397.5 62.01
11/13/10 1.54 4407.00 4407.00 59.00 4404.0 4397.5 61.98
11/14/10 1.54 4407.00 4407.00 59.00 4404.0 4397.6 61.96
11/15/10 1.54 4407.00 4407.00 59.00 4404.1 4397.6 61.93
11/16/10 1.54 4407.00 4407.00 59.00 4404.1 4397.6 61.90
11/17/10 1.55 4407.00 4407.00 59.00 4404.1 4397.6 61.88
11/18/10 1.55 4407.00 4407.00 59.00 4404.2 4397.7 61.85
11/19/10 1.55 4407.00 4407.00 59.00 4404.2 4397.7 61.82
11/20/10 1.56 4407.00 4407.00 59.00 4404.2 4397.7 61.80
11/21/10 1.56 4407.00 4407.00 59.00 4404.2 4397.7 61.77
11/22/10 1.56 4407.00 4407.00 59.00 4404.3 4397.8 61.74
11/23/10 1.56 4407.00 4407.00 59.00 4404.3 4397.8 61.72
11/24/10 1.57 4407.00 4407.00 59.00 4404.3 4397.8 61.69
11/25/10 1.57 4407.00 4407.00 59.00 4404.3 4397.8 61.66
11/26/10 1.57 4407.00 4407.00 59.00 4404.4 4397.9 61.64
11/27/10 1.57 4407.00 4407.00 59.00 4404.4 4397.9 61.61
11/28/10 1.58 4407.00 4407.00 59.00 4404.4 4397.9 61.58
11/29/10 1.58 4407.00 4407.00 59.00 4404.4 4397.9 61.56
11/30/10 1.58 4407.00 4407.00 59.00 4404.5 4398.0 61.53
12/1/10 1.59 4407.00 4407.00 59.00 4404.5 4398.0 61.50
12/2/10 1.59 4407.00 4407.00 59.00 4404.5 4398.0 61.47
12/3/10 1.59 4407.00 4407.00 59.00 4404.6 4398.0 61.44
12/4/10 1.59 4407.00 4407.00 59.00 4404.6 4398.1 61.41
12/5/10 1.60 4407.00 4407.00 59.00 4404.6 4398.1 61.38
12/6/10 1.60 4407.00 4407.00 59.00 4404.6 4398.1 61.35
12/7/10 1.60 4407.00 4407.00 59.00 4404.7 4398.1 61.32
12/8/10 1.60 4407.00 4407.00 59.00 4404.7 4398.2 61.29
12/9/10 1.61 4407.00 4407.00 59.00 4404.7 4398.2 61.26

12/10/10 1.61 4407.00 4407.00 59.00 4404.8 4398.2 61.23
12/11/10 1.61 4407.00 4407.00 59.00 4404.8 4398.3 61.20
12/12/10 1.62 4407.00 4407.00 59.00 4404.8 4398.3 61.17
12/13/10 1.62 4407.00 4407.00 59.00 4404.9 4398.3 61.14
12/14/10 1.62 4407.00 4407.00 59.00 4404.9 4398.3 61.11
12/15/10 1.62 4407.00 4407.00 59.00 4404.9 4398.4 61.08
12/16/10 1.63 4407.00 4407.00 59.00 4405.0 4398.4 61.05
12/17/10 1.63 4407.00 4407.00 59.00 4405.0 4398.4 61.02
12/18/10 1.63 4407.00 4407.00 59.00 4405.0 4398.4 60.99
12/19/10 1.63 4407.00 4407.00 59.00 4405.0 4398.5 60.96
12/20/10 1.64 4407.00 4407.00 59.00 4405.1 4398.5 60.93
12/21/10 1.64 4407.00 4407.00 59.00 4405.1 4398.5 60.90
12/22/10 1.64 4407.00 4407.00 59.00 4405.1 4398.5 60.87
12/23/10 1.65 4407.00 4407.00 59.00 4405.2 4398.6 60.84
12/24/10 1.65 4407.00 4407.00 59.00 4405.2 4398.6 60.81
12/25/10 1.65 4407.00 4407.00 59.00 4405.2 4398.6 60.78
12/26/10 1.65 4407.00 4407.00 59.00 4405.3 4398.6 60.75
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Appendix E
Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

12/27/10 1.66 4407.00 4407.00 59.00 4405.3 4398.7 60.72
12/28/10 1.66 4407.00 4407.00 59.00 4405.3 4398.7 60.69
12/29/10 1.66 4407.00 4407.00 59.00 4405.3 4398.7 60.66
12/30/10 1.66 4407.00 4407.00 59.00 4405.4 4398.7 60.63
12/31/10 1.67 4407.00 4407.00 59.00 4405.4 4398.8 60.60

1/1/11 1.67 4407.00 4407.00 59.00 4405.4 4398.8 60.57
1/2/11 1.67 4407.00 4407.00 59.00 4405.5 4398.8 60.53
1/3/11 1.68 4407.00 4407.00 59.00 4405.5 4398.8 60.50
1/4/11 1.68 4407.00 4407.00 59.00 4405.5 4398.9 60.47
1/5/11 1.68 4407.00 4407.00 59.00 4405.6 4398.9 60.44
1/6/11 1.68 4407.00 4407.00 59.00 4405.6 4398.9 60.40
1/7/11 1.69 4407.00 4407.00 59.00 4405.6 4398.9 60.37
1/8/11 1.69 4407.00 4407.00 59.00 4405.7 4399.0 60.34
1/9/11 1.69 4407.00 4407.00 59.00 4405.7 4399.0 60.31

1/10/11 1.69 4407.00 4407.00 59.00 4405.7 4399.0 60.28
1/11/11 1.70 4407.00 4407.00 59.00 4405.8 4399.1 60.24
1/12/11 1.70 4407.00 4407.00 59.00 4405.8 4399.1 60.21
1/13/11 1.70 4407.00 4407.00 59.00 4405.8 4399.1 60.18
1/14/11 1.71 4407.00 4407.00 59.00 4405.9 4399.1 60.15
1/15/11 1.71 4407.00 4407.00 59.00 4405.9 4399.2 60.11
1/16/11 1.71 4407.00 4407.00 59.00 4405.9 4399.2 60.08
1/17/11 1.71 4407.00 4407.00 59.00 4406.0 4399.2 60.05
1/18/11 1.72 4407.00 4407.00 59.00 4406.0 4399.2 60.02
1/19/11 1.72 4407.00 4407.00 59.00 4406.0 4399.3 59.98
1/20/11 1.72 4407.00 4407.00 59.00 4406.0 4399.3 59.95
1/21/11 1.72 4407.00 4407.00 59.00 4406.1 4399.3 59.92
1/22/11 1.73 4407.00 4407.00 59.00 4406.1 4399.3 59.89
1/23/11 1.73 4407.00 4407.00 59.00 4406.1 4399.4 59.86
1/24/11 1.73 4407.00 4407.00 59.00 4406.2 4399.4 59.82
1/25/11 1.74 4407.00 4407.00 59.00 4406.2 4399.4 59.79
1/26/11 1.74 4407.00 4407.00 59.00 4406.2 4399.4 59.76
1/27/11 1.74 4407.00 4407.00 59.00 4406.3 4399.5 59.73
1/28/11 1.74 4407.00 4407.00 59.00 4406.3 4399.5 59.69
1/29/11 1.75 4407.00 4407.00 59.00 4406.3 4399.5 59.66
1/30/11 1.75 4407.00 4407.00 59.00 4406.4 4399.5 59.63
1/31/11 1.75 4407.00 4407.00 59.00 4406.4 4399.6 59.60
2/1/11 1.76 4407.00 4407.00 59.00 4406.4 4399.6 59.57
2/2/11 1.76 4407.00 4407.00 59.00 4406.5 4399.6 59.53
2/3/11 1.76 4407.00 4407.00 59.00 4406.5 4399.6 59.50
2/4/11 1.76 4407.00 4407.00 59.00 4406.5 4399.7 59.47
2/5/11 1.77 4407.00 4407.00 59.00 4406.6 4399.7 59.44
2/6/11 1.77 4407.00 4407.00 59.00 4406.6 4399.7 59.40
2/7/11 1.77 4407.00 4407.00 59.00 4406.6 4399.7 59.37
2/8/11 1.77 4407.00 4407.00 59.00 4406.7 4399.8 59.34
2/9/11 1.78 4407.00 4407.00 59.00 4406.7 4399.8 59.31

2/10/11 1.78 4407.00 4407.00 59.00 4406.7 4399.8 59.27
2/11/11 1.78 4407.00 4407.00 59.00 4406.8 4399.9 59.24
2/12/11 1.79 4407.00 4407.00 59.00 4406.8 4399.9 59.21
2/13/11 1.79 4407.00 4407.00 59.00 4406.8 4399.9 59.18
2/14/11 1.79 4407.00 4407.00 59.00 4406.9 4399.9 59.14
2/15/11 1.79 4407.00 4407.00 59.00 4406.9 4400.0 59.11
2/16/11 1.80 4407.00 4407.00 59.00 4406.9 4400.0 59.08
2/17/11 1.80 4407.00 4407.00 59.00 4407.0 4400.0 59.05
2/18/11 1.80 4407.00 4407.00 59.00 4407.0 4400.0 59.01
2/19/11 1.80 4407.00 4407.00 59.00 4407.0 4400.0 58.98
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Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

2/20/11 1.81 4407.00 4407.00 59.00 4407.1 4400.1 58.95
2/21/11 1.81 4407.00 4407.00 59.00 4407.1 4400.1 58.92
2/22/11 1.81 4407.00 4407.00 59.00 4407.1 4400.1 58.89
2/23/11 1.82 4407.00 4407.00 59.00 4407.1 4400.1 58.85
2/24/11 1.82 4407.00 4407.00 59.00 4407.2 4400.1 58.82
2/25/11 1.82 4407.00 4407.00 59.00 4407.2 4400.2 58.79
2/26/11 1.82 4407.00 4407.00 59.00 4407.2 4400.2 58.76
2/27/11 1.83 4407.00 4407.00 59.00 4407.3 4400.2 58.72
2/28/11 1.83 4407.00 4407.00 59.00 4407.3 4400.2 58.69
3/1/11 1.83 4407.00 4407.00 59.00 4407.3 4400.2 58.66
3/2/11 1.83 4407.00 4407.00 59.00 4407.4 4400.3 58.63
3/3/11 1.84 4407.00 4407.00 59.00 4407.4 4400.3 58.59
3/4/11 1.84 4407.00 4407.00 59.00 4407.4 4400.3 58.56
3/5/11 1.84 4407.00 4407.00 59.00 4407.5 4400.3 58.52
3/6/11 1.85 4407.00 4407.00 59.00 4407.5 4400.3 58.49
3/7/11 1.85 4407.00 4407.00 59.00 4407.5 4400.4 58.46
3/8/11 1.85 4407.00 4407.00 59.00 4407.6 4400.4 58.42
3/9/11 1.85 4407.00 4407.00 59.00 4407.6 4400.4 58.39

3/10/11 1.86 4407.00 4407.00 59.00 4407.6 4400.4 58.36
3/11/11 1.86 4407.00 4407.00 59.00 4407.7 4400.4 58.32
3/12/11 1.86 4407.00 4407.00 59.00 4407.7 4400.5 58.29
3/13/11 1.86 4407.00 4407.00 59.00 4407.7 4400.5 58.26
3/14/11 1.87 4407.00 4407.00 59.00 4407.8 4400.5 58.22
3/15/11 1.87 4407.00 4407.00 59.00 4407.8 4400.5 58.19
3/16/11 1.87 4407.00 4407.00 59.00 4407.8 4400.5 58.16
3/17/11 1.88 4407.00 4407.00 59.00 4407.9 4400.6 58.12
3/18/11 1.88 4407.00 4407.00 59.00 4407.9 4400.6 58.09
3/19/11 1.88 4407.00 4407.00 59.00 4407.9 4400.6 58.05
3/20/11 1.88 4407.00 4407.00 59.00 4408.0 4400.6 58.02
3/21/11 1.89 4407.00 4407.00 59.00 4408.0 4400.6 57.99
3/22/11 1.89 4407.00 4407.00 59.00 4408.0 4400.6 57.95
3/23/11 1.89 4407.00 4407.00 59.00 4408.1 4400.7 57.92
3/24/11 1.89 4407.00 4407.00 59.00 4408.1 4400.7 57.89
3/25/11 1.90 4407.00 4407.00 59.00 4408.1 4400.7 57.85
3/26/11 1.90 4407.00 4407.00 59.00 4408.2 4400.7 57.82
3/27/11 1.90 4407.00 4407.00 59.00 4408.2 4400.7 57.79
3/28/11 1.91 4407.00 4407.00 59.00 4408.2 4400.8 57.75
3/29/11 1.91 4407.00 4407.00 59.00 4408.3 4400.8 57.72
3/30/11 1.91 4407.00 4407.00 59.00 4408.3 4400.8 57.69
3/31/11 1.91 4407.00 4407.00 59.00 4408.3 4400.8 57.65
4/1/11 1.92 4407.00 4407.00 59.00 4408.4 4400.8 57.62
4/2/11 1.92 4407.00 4407.00 59.00 4408.4 4400.9 57.59
4/3/11 1.92 4407.00 4407.00 59.00 4408.4 4400.9 57.56
4/4/11 1.92 4407.00 4407.00 59.00 4408.5 4400.9 57.53
4/5/11 1.93 4407.00 4407.00 59.00 4408.5 4400.9 57.50
4/6/11 1.93 4407.00 4407.00 59.00 4408.5 4400.9 57.47
4/7/11 1.93 4407.00 4407.00 59.00 4408.6 4401.0 57.44
4/8/11 1.94 4407.00 4407.00 59.00 4408.6 4401.0 57.41
4/9/11 1.94 4407.00 4407.00 59.00 4408.6 4401.0 57.38

4/10/11 1.94 4407.00 4407.00 59.00 4408.6 4401.0 57.35
4/11/11 1.94 4407.00 4407.00 59.00 4408.7 4401.0 57.32
4/12/11 1.95 4407.00 4407.00 59.00 4408.7 4401.1 57.29
4/13/11 1.95 4407.00 4407.00 59.00 4408.7 4401.1 57.26
4/14/11 1.95 4407.00 4407.00 59.00 4408.8 4401.1 57.23
4/15/11 1.95 4407.00 4407.00 59.00 4408.8 4401.1 57.21
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Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

4/16/11 1.96 4407.00 4407.00 59.00 4408.8 4401.1 57.18
4/17/11 1.96 4407.00 4407.00 59.00 4408.9 4401.2 57.15
4/18/11 1.96 4407.00 4407.00 59.00 4408.9 4401.2 57.12
4/19/11 1.97 4407.00 4407.00 59.00 4408.9 4401.2 57.09
4/20/11 1.97 4407.00 4407.00 59.00 4408.9 4401.2 57.06
4/21/11 1.97 4407.00 4407.00 59.00 4409.0 4401.2 57.03
4/22/11 1.97 4407.00 4407.00 59.00 4409.0 4401.3 57.00
4/23/11 1.98 4407.00 4407.00 59.00 4409.0 4401.3 56.97
4/24/11 1.98 4407.00 4407.00 59.00 4409.1 4401.3 56.94
4/25/11 1.98 4407.00 4407.00 59.00 4409.1 4401.3 56.91
4/26/11 1.98 4407.00 4407.00 59.00 4409.1 4401.3 56.88
4/27/11 1.99 4407.00 4407.00 59.00 4409.1 4401.4 56.85
4/28/11 1.99 4407.00 4407.00 59.00 4409.2 4401.4 56.82
4/29/11 1.99 4407.00 4407.00 59.00 4409.2 4401.4 56.79
4/30/11 2.00 4407.00 4407.00 59.00 4409.2 4401.4 56.76
5/1/11 2.00 4407.00 4407.00 59.00 4409.3 4401.4 56.73
5/2/11 2.00 4407.00 4407.00 59.00 4409.3 4401.4 56.70
5/3/11 2.00 4407.00 4407.00 59.00 4409.3 4401.5 56.68
5/4/11 2.01 4407.00 4407.00 59.00 4409.4 4401.5 56.65
5/5/11 2.01 4407.00 4407.00 59.00 4409.4 4401.5 56.62
5/6/11 2.01 4407.00 4407.00 59.00 4409.4 4401.5 56.59
5/7/11 2.02 4407.00 4407.00 59.00 4409.4 4401.5 56.56
5/8/11 2.02 4407.00 4407.00 59.00 4409.5 4401.6 56.53
5/9/11 2.02 4407.00 4407.00 59.00 4409.5 4401.6 56.51

5/10/11 2.02 4407.00 4407.00 59.00 4409.5 4401.6 56.48
5/11/11 2.03 4407.00 4407.00 59.00 4409.6 4401.6 56.45
5/12/11 2.03 4407.00 4407.00 59.00 4409.6 4401.6 56.42
5/13/11 2.03 4407.00 4407.00 59.00 4409.6 4401.7 56.39
5/14/11 2.03 4407.00 4407.00 59.00 4409.6 4401.7 56.37
5/15/11 2.04 4407.00 4407.00 59.00 4409.7 4401.7 56.34
5/16/11 2.04 4407.00 4407.00 59.00 4409.7 4401.7 56.31
5/17/11 2.04 4407.00 4407.00 59.00 4409.7 4401.7 56.28
5/18/11 2.05 4407.00 4407.00 59.00 4409.7 4401.8 56.25
5/19/11 2.05 4407.00 4407.00 59.00 4409.8 4401.8 56.22
5/20/11 2.05 4407.00 4407.00 59.00 4409.8 4401.8 56.20
5/21/11 2.05 4407.00 4407.00 59.00 4409.8 4401.8 56.17
5/22/11 2.06 4407.00 4407.00 59.00 4409.9 4401.8 56.14
5/23/11 2.06 4407.00 4407.00 59.00 4409.9 4401.9 56.11
5/24/11 2.06 4407.00 4407.00 59.00 4409.9 4401.9 56.08
5/25/11 2.06 4407.00 4407.00 59.00 4409.9 4401.9 56.05
5/26/11 2.07 4407.00 4407.00 59.00 4410.0 4401.9 56.03
5/27/11 2.07 4407.00 4407.00 59.00 4410.0 4401.9 56.00
5/28/11 2.07 4407.00 4407.00 59.00 4410.0 4402.0 55.97
5/29/11 2.08 4407.00 4407.00 59.00 4410.1 4402.0 55.95
5/30/11 2.08 4407.00 4407.00 59.00 4410.1 4402.0 55.92
5/31/11 2.08 4407.00 4407.00 59.00 4410.1 4402.0 55.90
6/1/11 2.08 4407.00 4407.00 59.00 4410.1 4402.0 55.88
6/2/11 2.09 4407.00 4407.00 59.00 4410.1 4402.1 55.85
6/3/11 2.09 4407.00 4407.00 59.00 4410.2 4402.1 55.83
6/4/11 2.09 4407.00 4407.00 59.00 4410.2 4402.1 55.81
6/5/11 2.09 4407.00 4407.00 59.00 4410.2 4402.1 55.79
6/6/11 2.10 4407.00 4407.00 59.00 4410.2 4402.1 55.77
6/7/11 2.10 4407.00 4407.00 59.00 4410.3 4402.2 55.75
6/8/11 2.10 4407.00 4407.00 59.00 4410.3 4402.2 55.73
6/9/11 2.11 4407.00 4407.00 59.00 4410.3 4402.2 55.71
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Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

6/10/11 2.11 4407.00 4407.00 59.00 4410.3 4402.2 55.69
6/11/11 2.11 4407.00 4407.00 59.00 4410.3 4402.2 55.67
6/12/11 2.11 4407.00 4407.00 59.00 4410.4 4402.3 55.64
6/13/11 2.12 4407.00 4407.00 59.00 4410.4 4402.3 55.62
6/14/11 2.12 4407.00 4407.00 59.00 4410.4 4402.3 55.60
6/15/11 2.12 4407.00 4407.00 59.00 4410.4 4402.3 55.58
6/16/11 2.12 4407.00 4407.00 59.00 4410.4 4402.3 55.56
6/17/11 2.13 4407.00 4407.00 59.00 4410.5 4402.3 55.54
6/18/11 2.13 4407.00 4407.00 59.00 4410.5 4402.4 55.52
6/19/11 2.13 4407.00 4407.00 59.00 4410.5 4402.4 55.50
6/20/11 2.14 4407.00 4407.00 59.00 4410.5 4402.4 55.48
6/21/11 2.14 4407.00 4407.00 59.00 4410.5 4402.4 55.46
6/22/11 2.14 4407.00 4407.00 59.00 4410.6 4402.4 55.43
6/23/11 2.14 4407.00 4407.00 59.00 4410.6 4402.5 55.41
6/24/11 2.15 4407.00 4407.00 59.00 4410.6 4402.5 55.39
6/25/11 2.15 4407.00 4407.00 59.00 4410.6 4402.5 55.37
6/26/11 2.15 4407.00 4407.00 59.00 4410.7 4402.5 55.35
6/27/11 2.15 4407.00 4407.00 59.00 4410.7 4402.5 55.33
6/28/11 2.16 4407.00 4407.00 59.00 4410.7 4402.6 55.31
6/29/11 2.16 4407.00 4407.00 59.00 4410.7 4402.6 55.29
6/30/11 2.16 4407.00 4407.00 59.00 4410.7 4402.6 55.27
7/1/11 2.17 4407.00 4407.00 59.00 4410.8 4402.6 55.25
7/2/11 2.17 4407.00 4407.00 59.00 4410.8 4402.6 55.23
7/3/11 2.17 4407.00 4407.00 59.00 4410.8 4402.7 55.22
7/4/11 2.17 4407.00 4407.00 59.00 4410.8 4402.7 55.20
7/5/11 2.18 4407.00 4407.00 59.00 4410.8 4402.7 55.19
7/6/11 2.18 4407.00 4407.00 59.00 4410.8 4402.7 55.17
7/7/11 2.18 4407.00 4407.00 59.00 4410.8 4402.7 55.16
7/8/11 2.18 4407.00 4407.00 59.00 4410.9 4402.8 55.15
7/9/11 2.19 4407.00 4407.00 59.00 4410.9 4402.8 55.13

7/10/11 2.19 4407.00 4407.00 59.00 4410.9 4402.8 55.12
7/11/11 2.19 4407.00 4407.00 59.00 4410.9 4402.8 55.10
7/12/11 2.20 4407.00 4407.00 59.00 4410.9 4402.8 55.09
7/13/11 2.20 4407.00 4407.00 59.00 4410.9 4402.9 55.08
7/14/11 2.20 4407.00 4407.00 59.00 4410.9 4402.9 55.06
7/15/11 2.20 4407.00 4407.00 59.00 4411.0 4402.9 55.05
7/16/11 2.21 4407.00 4407.00 59.00 4411.0 4402.9 55.03
7/17/11 2.21 4407.00 4407.00 59.00 4411.0 4402.9 55.02
7/18/11 2.21 4407.00 4407.00 59.00 4411.0 4403.0 55.00
7/19/11 2.21 4407.00 4407.00 59.00 4411.0 4403.0 54.99
7/20/11 2.22 4407.00 4407.00 59.00 4411.0 4403.0 54.98
7/21/11 2.22 4407.00 4407.00 59.00 4411.0 4403.0 54.96
7/22/11 2.22 4407.00 4407.00 59.00 4411.1 4403.0 54.95
7/23/11 2.23 4407.00 4407.00 59.00 4411.1 4403.1 54.93
7/24/11 2.23 4407.00 4407.00 59.00 4411.1 4403.1 54.92
7/25/11 2.23 4407.00 4407.00 59.00 4411.1 4403.1 54.91
7/26/11 2.23 4407.00 4407.00 59.00 4411.1 4403.1 54.89
7/27/11 2.24 4407.00 4407.00 59.00 4411.1 4403.1 54.88
7/28/11 2.24 4407.00 4407.00 59.00 4411.1 4403.1 54.86
7/29/11 2.24 4407.00 4407.00 59.00 4411.2 4403.2 54.85
7/30/11 2.25 4407.00 4407.00 59.00 4411.2 4403.2 54.83
7/31/11 2.25 4407.00 4407.00 59.00 4411.2 4403.2 54.82
8/1/11 2.25 4407.00 4407.00 59.00 4411.2 4403.2 54.81
8/2/11 2.25 4407.00 4407.00 59.00 4411.2 4403.2 54.79
8/3/11 2.26 4407.00 4407.00 59.00 4411.2 4403.3 54.78
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

8/4/11 2.26 4407.00 4407.00 59.00 4411.2 4403.3 54.76
8/5/11 2.26 4407.00 4407.00 59.00 4411.3 4403.3 54.75
8/6/11 2.26 4407.00 4407.00 59.00 4411.3 4403.3 54.73
8/7/11 2.27 4407.00 4407.00 59.00 4411.3 4403.3 54.72
8/8/11 2.27 4407.00 4407.00 59.00 4411.3 4403.4 54.70
8/9/11 2.27 4407.00 4407.00 59.00 4411.3 4403.4 54.69

8/10/11 2.28 4407.00 4407.00 59.00 4411.3 4403.4 54.68
8/11/11 2.28 4407.00 4407.00 59.00 4411.3 4403.4 54.66
8/12/11 2.28 4407.00 4407.00 59.00 4411.4 4403.4 54.65
8/13/11 2.28 4407.00 4407.00 59.00 4411.4 4403.5 54.63
8/14/11 2.29 4407.00 4407.00 59.00 4411.4 4403.5 54.62
8/15/11 2.29 4407.00 4407.00 59.00 4411.4 4403.5 54.60
8/16/11 2.29 4407.00 4407.00 59.00 4411.4 4403.5 54.59
8/17/11 2.29 4407.00 4407.00 59.00 4411.4 4403.5 54.57
8/18/11 2.30 4407.00 4407.00 59.00 4411.4 4403.6 54.56
8/19/11 2.30 4407.00 4407.00 59.00 4411.5 4403.6 54.55
8/20/11 2.30 4407.00 4407.00 59.00 4411.5 4403.6 54.53
8/21/11 2.31 4407.00 4407.00 59.00 4411.5 4403.6 54.52
8/22/11 2.31 4407.00 4407.00 59.00 4411.5 4403.6 54.50
8/23/11 2.31 4407.00 4407.00 59.00 4411.5 4403.7 54.49
8/24/11 2.31 4407.00 4407.00 59.00 4411.5 4403.7 54.47
8/25/11 2.32 4407.00 4407.00 59.00 4411.5 4403.7 54.46
8/26/11 2.32 4407.00 4407.00 59.00 4411.6 4403.7 54.44
8/27/11 2.32 4407.00 4407.00 59.00 4411.6 4403.7 54.43
8/28/11 2.32 4407.00 4407.00 59.00 4411.6 4403.8 54.42
8/29/11 2.33 4407.00 4407.00 59.00 4411.6 4403.8 54.40
8/30/11 2.33 4407.00 4407.00 59.00 4411.6 4403.8 54.39
8/31/11 2.33 4407.00 4407.00 59.00 4411.6 4403.8 54.37
9/1/11 2.34 4407.00 4407.00 59.00 4411.6 4403.8 54.36
9/2/11 2.34 4407.00 4407.00 59.00 4411.7 4403.9 54.34
9/3/11 2.34 4407.00 4407.00 59.00 4411.7 4403.9 54.33
9/4/11 2.34 4407.00 4407.00 59.00 4411.7 4403.9 54.31
9/5/11 2.35 4407.00 4407.00 59.00 4411.7 4403.9 54.30
9/6/11 2.35 4407.00 4407.00 59.00 4411.7 4403.9 54.29
9/7/11 2.35 4407.00 4407.00 59.00 4411.7 4403.9 54.27
9/8/11 2.35 4407.00 4407.00 59.00 4411.7 4404.0 54.26
9/9/11 2.36 4407.00 4407.00 59.00 4411.8 4404.0 54.24

9/10/11 2.36 4407.00 4407.00 59.00 4411.8 4404.0 54.23
9/11/11 2.36 4407.00 4407.00 59.00 4411.8 4404.0 54.21
9/12/11 2.37 4407.00 4407.00 59.00 4411.8 4404.0 54.20
9/13/11 2.37 4407.00 4407.00 59.00 4411.8 4404.1 54.18
9/14/11 2.37 4407.00 4407.00 59.00 4411.8 4404.1 54.17
9/15/11 2.37 4407.00 4407.00 59.00 4411.8 4404.1 54.15
9/16/11 2.38 4407.00 4407.00 59.00 4411.9 4404.1 54.14
9/17/11 2.38 4407.00 4407.00 59.00 4411.9 4404.1 54.12
9/18/11 2.38 4407.00 4407.00 59.00 4411.9 4404.2 54.11
9/19/11 2.38 4407.00 4407.00 59.00 4411.9 4404.2 54.10
9/20/11 2.39 4407.00 4407.00 59.00 4411.9 4404.2 54.08
9/21/11 2.39 4407.00 4407.00 59.00 4411.9 4404.2 54.07
9/22/11 2.39 4407.00 4407.00 59.00 4411.9 4404.2 54.05
9/23/11 2.40 4407.00 4407.00 59.00 4412.0 4404.3 54.04
9/24/11 2.40 4407.00 4407.00 59.00 4412.0 4404.3 54.02
9/25/11 2.40 4407.00 4407.00 59.00 4412.0 4404.3 54.01
9/26/11 2.40 4407.00 4407.00 59.00 4412.0 4404.3 53.99
9/27/11 2.41 4407.00 4407.00 59.00 4412.0 4404.3 53.98
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Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

9/28/11 2.41 4407.00 4407.00 59.00 4412.0 4404.4 53.96
9/29/11 2.41 4407.00 4407.00 59.00 4412.1 4404.4 53.95
9/30/11 2.41 4407.00 4407.00 59.00 4412.1 4404.4 53.94
10/1/11 2.42 4407.00 4407.00 59.00 4412.1 4404.4 53.92
10/2/11 2.42 4407.00 4407.00 59.00 4412.1 4404.4 53.90
10/3/11 2.42 4407.00 4407.00 59.00 4412.1 4404.5 53.89
10/4/11 2.43 4407.00 4407.00 59.00 4412.1 4404.5 53.87
10/5/11 2.43 4407.00 4407.00 59.00 4412.1 4404.5 53.85
10/6/11 2.43 4407.00 4407.00 59.00 4412.2 4404.5 53.83
10/7/11 2.43 4407.00 4407.00 59.00 4412.2 4404.5 53.82
10/8/11 2.44 4407.00 4407.00 59.00 4412.2 4404.6 53.80
10/9/11 2.44 4407.00 4407.00 59.00 4412.2 4404.6 53.78

10/10/11 2.44 4407.00 4407.00 59.00 4412.2 4404.6 53.76
10/11/11 2.44 4407.00 4407.00 59.00 4412.3 4404.6 53.75
10/12/11 2.45 4407.00 4407.00 59.00 4412.3 4404.6 53.73
10/13/11 2.45 4407.00 4407.00 59.00 4412.3 4404.7 53.71
10/14/11 2.45 4407.00 4407.00 59.00 4412.3 4404.7 53.69
10/15/11 2.46 4407.00 4407.00 59.00 4412.3 4404.7 53.68
10/16/11 2.46 4407.00 4407.00 59.00 4412.3 4404.7 53.66
10/17/11 2.46 4407.00 4407.00 59.00 4412.4 4404.7 53.64
10/18/11 2.46 4407.00 4407.00 59.00 4412.4 4404.8 53.62
10/19/11 2.47 4407.00 4407.00 59.00 4412.4 4404.8 53.61
10/20/11 2.47 4407.00 4407.00 59.00 4412.4 4404.8 53.59
10/21/11 2.47 4407.00 4407.00 59.00 4412.4 4404.8 53.57
10/22/11 2.48 4407.00 4407.00 59.00 4412.4 4404.8 53.55
10/23/11 2.48 4407.00 4407.00 59.00 4412.5 4404.8 53.54
10/24/11 2.48 4407.00 4407.00 59.00 4412.5 4404.9 53.52
10/25/11 2.48 4407.00 4407.00 59.00 4412.5 4404.9 53.50
10/26/11 2.49 4407.00 4407.00 59.00 4412.5 4404.9 53.48
10/27/11 2.49 4407.00 4407.00 59.00 4412.5 4404.9 53.47
10/28/11 2.49 4407.00 4407.00 59.00 4412.6 4404.9 53.45
10/29/11 2.49 4407.00 4407.00 59.00 4412.6 4405.0 53.43
10/30/11 2.50 4407.00 4407.00 59.00 4412.6 4405.0 53.42
10/31/11 2.50 4407.00 4407.00 59.00 4412.6 4405.0 53.40
11/1/11 2.50 4407.00 4407.00 59.00 4412.6 4405.0 53.38
11/2/11 2.51 4407.00 4407.00 59.00 4412.6 4405.0 53.36
11/3/11 2.51 4407.00 4407.00 59.00 4412.7 4405.1 53.34
11/4/11 2.51 4407.00 4407.00 59.00 4412.7 4405.1 53.32
11/5/11 2.51 4407.00 4407.00 59.00 4412.7 4405.1 53.30
11/6/11 2.52 4407.00 4407.00 59.00 4412.7 4405.1 53.27
11/7/11 2.52 4407.00 4407.00 59.00 4412.7 4405.1 53.25
11/8/11 2.52 4407.00 4407.00 59.00 4412.8 4405.2 53.23
11/9/11 2.52 4407.00 4407.00 59.00 4412.8 4405.2 53.21

11/10/11 2.53 4407.00 4407.00 59.00 4412.8 4405.2 53.19
11/11/11 2.53 4407.00 4407.00 59.00 4412.8 4405.2 53.17
11/12/11 2.53 4407.00 4407.00 59.00 4412.9 4405.2 53.15
11/13/11 2.54 4407.00 4407.00 59.00 4412.9 4405.3 53.13
11/14/11 2.54 4407.00 4407.00 59.00 4412.9 4405.3 53.11
11/15/11 2.54 4407.00 4407.00 59.00 4412.9 4405.3 53.08
11/16/11 2.54 4407.00 4407.00 59.00 4412.9 4405.3 53.06
11/17/11 2.55 4407.00 4407.00 59.00 4413.0 4405.3 53.04
11/18/11 2.55 4407.00 4407.00 59.00 4413.0 4405.4 53.02
11/19/11 2.55 4407.00 4407.00 59.00 4413.0 4405.4 53.00
11/20/11 2.55 4407.00 4407.00 59.00 4413.0 4405.4 52.98
11/21/11 2.56 4407.00 4407.00 59.00 4413.0 4405.4 52.96
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Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

11/22/11 2.56 4407.00 4407.00 59.00 4413.1 4405.4 52.94
11/23/11 2.56 4407.00 4407.00 59.00 4413.1 4405.5 52.92
11/24/11 2.57 4407.00 4407.00 59.00 4413.1 4405.5 52.89
11/25/11 2.57 4407.00 4407.00 59.00 4413.1 4405.5 52.87
11/26/11 2.57 4407.00 4407.00 59.00 4413.1 4405.5 52.85
11/27/11 2.57 4407.00 4407.00 59.00 4413.2 4405.5 52.83
11/28/11 2.58 4407.00 4407.00 59.00 4413.2 4405.6 52.81
11/29/11 2.58 4407.00 4407.00 59.00 4413.2 4405.6 52.79
11/30/11 2.58 4407.00 4407.00 59.00 4413.2 4405.6 52.77
12/1/11 2.58 4407.00 4407.00 59.00 4413.3 4405.6 52.75
12/2/11 2.59 4407.00 4407.00 59.00 4413.3 4405.6 52.72
12/3/11 2.59 4407.00 4407.00 59.00 4413.3 4405.6 52.70
12/4/11 2.59 4407.00 4407.00 59.00 4413.3 4405.7 52.67
12/5/11 2.60 4407.00 4407.00 59.00 4413.4 4405.7 52.65
12/6/11 2.60 4407.00 4407.00 59.00 4413.4 4405.7 52.62
12/7/11 2.60 4407.00 4407.00 59.00 4413.4 4405.7 52.60
12/8/11 2.60 4407.00 4407.00 59.00 4413.4 4405.7 52.57
12/9/11 2.61 4407.00 4407.00 59.00 4413.5 4405.8 52.55

12/10/11 2.61 4407.00 4407.00 59.00 4413.5 4405.8 52.52
12/11/11 2.61 4407.00 4407.00 59.00 4413.5 4405.8 52.50
12/12/11 2.61 4407.00 4407.00 59.00 4413.5 4405.8 52.47
12/13/11 2.62 4407.00 4407.00 59.00 4413.6 4405.8 52.45
12/14/11 2.62 4407.00 4407.00 59.00 4413.6 4405.9 52.42
12/15/11 2.62 4407.00 4407.00 59.00 4413.6 4405.9 52.40
12/16/11 2.63 4407.00 4407.00 59.00 4413.6 4405.9 52.37
12/17/11 2.63 4407.00 4407.00 59.00 4413.7 4405.9 52.35
12/18/11 2.63 4407.00 4407.00 59.00 4413.7 4405.9 52.32
12/19/11 2.63 4407.00 4407.00 59.00 4413.7 4406.0 52.30
12/20/11 2.64 4407.00 4407.00 59.00 4413.7 4406.0 52.27
12/21/11 2.64 4407.00 4407.00 59.00 4413.8 4406.0 52.25
12/22/11 2.64 4407.00 4407.00 59.00 4413.8 4406.0 52.22
12/23/11 2.64 4407.00 4407.00 59.00 4413.8 4406.0 52.20
12/24/11 2.65 4407.00 4407.00 59.00 4413.8 4406.1 52.17
12/25/11 2.65 4407.00 4407.00 59.00 4413.9 4406.1 52.15
12/26/11 2.65 4407.00 4407.00 59.00 4413.9 4406.1 52.12
12/27/11 2.66 4407.00 4407.00 59.00 4413.9 4406.1 52.10
12/28/11 2.66 4407.00 4407.00 59.00 4413.9 4406.1 52.07
12/29/11 2.66 4407.00 4407.00 59.00 4414.0 4406.2 52.05
12/30/11 2.66 4407.00 4407.00 59.00 4414.0 4406.2 52.02
12/31/11 2.67 4407.00 4407.00 59.00 4414.0 4406.2 52.00

1/1/12 2.67 4407.00 4407.00 59.00 4414.0 4406.2 51.97
1/2/12 2.67 4407.00 4407.00 59.00 4414.1 4406.2 51.95
1/3/12 2.67 4407.00 4407.00 59.00 4414.1 4406.3 51.92
1/4/12 2.68 4407.00 4407.00 59.00 4414.1 4406.3 51.89
1/5/12 2.68 4407.00 4407.00 59.00 4414.1 4406.3 51.86
1/6/12 2.68 4407.00 4407.00 59.00 4414.2 4406.3 51.84
1/7/12 2.69 4407.00 4407.00 59.00 4414.2 4406.3 51.81
1/8/12 2.69 4407.00 4407.00 59.00 4414.2 4406.4 51.78
1/9/12 2.69 4407.00 4407.00 59.00 4414.2 4406.4 51.76

1/10/12 2.69 4407.00 4407.00 59.00 4414.3 4406.4 51.73
1/11/12 2.70 4407.00 4407.00 59.00 4414.3 4406.4 51.70
1/12/12 2.70 4407.00 4407.00 59.00 4414.3 4406.4 51.68
1/13/12 2.70 4407.00 4407.00 59.00 4414.4 4406.4 51.65
1/14/12 2.71 4407.00 4407.00 59.00 4414.4 4406.5 51.62
1/15/12 2.71 4407.00 4407.00 59.00 4414.4 4406.5 51.59
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Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

1/16/12 2.71 4407.00 4407.00 59.00 4414.4 4406.5 51.57
1/17/12 2.71 4407.00 4407.00 59.00 4414.5 4406.5 51.54
1/18/12 2.72 4407.00 4407.00 59.00 4414.5 4406.5 51.51
1/19/12 2.72 4407.00 4407.00 59.00 4414.5 4406.6 51.49
1/20/12 2.72 4407.00 4407.00 59.00 4414.5 4406.6 51.46
1/21/12 2.72 4407.00 4407.00 59.00 4414.6 4406.6 51.43
1/22/12 2.73 4407.00 4407.00 59.00 4414.6 4406.6 51.41
1/23/12 2.73 4407.00 4407.00 59.00 4414.6 4406.6 51.38
1/24/12 2.73 4407.00 4407.00 59.00 4414.6 4406.7 51.35
1/25/12 2.74 4407.00 4407.00 59.00 4414.7 4406.7 51.32
1/26/12 2.74 4407.00 4407.00 59.00 4414.7 4406.7 51.30
1/27/12 2.74 4407.00 4407.00 59.00 4414.7 4406.7 51.27
1/28/12 2.74 4407.00 4407.00 59.00 4414.8 4406.7 51.24
1/29/12 2.75 4407.00 4407.00 59.00 4414.8 4406.8 51.22
1/30/12 2.75 4407.00 4407.00 59.00 4414.8 4406.8 51.19
1/31/12 2.75 4407.00 4407.00 59.00 4414.8 4406.8 51.16
2/1/12 2.75 4407.00 4407.00 59.00 4414.9 4406.8 51.14
2/2/12 2.76 4407.00 4407.00 59.00 4414.9 4406.8 51.11
2/3/12 2.76 4407.00 4407.00 59.00 4414.9 4406.9 51.08
2/4/12 2.76 4407.00 4407.00 59.00 4414.9 4406.9 51.05
2/5/12 2.77 4407.00 4407.00 59.00 4415.0 4406.9 51.03
2/6/12 2.77 4407.00 4407.00 59.00 4415.0 4406.9 51.00
2/7/12 2.77 4407.00 4407.00 59.00 4415.0 4406.9 50.97
2/8/12 2.77 4407.00 4407.00 59.00 4415.1 4407.0 50.94
2/9/12 2.78 4407.00 4407.00 59.00 4415.1 4407.0 50.92

2/10/12 2.78 4407.00 4407.00 59.00 4415.1 4407.0 50.89
2/11/12 2.78 4407.00 4407.00 59.00 4415.1 4407.0 50.86
2/12/12 2.78 4407.00 4407.00 59.00 4415.2 4407.0 50.83
2/13/12 2.79 4407.00 4407.00 59.00 4415.2 4407.1 50.81
2/14/12 2.79 4407.00 4407.00 59.00 4415.2 4407.1 50.78
2/15/12 2.79 4407.00 4407.00 59.00 4415.2 4407.1 50.75
2/16/12 2.80 4407.00 4407.00 59.00 4415.3 4407.1 50.73
2/17/12 2.80 4407.00 4407.00 59.00 4415.3 4407.1 50.70
2/18/12 2.80 4407.00 4407.00 59.00 4415.3 4407.2 50.67
2/19/12 2.80 4407.00 4407.00 59.00 4415.4 4407.2 50.64
2/20/12 2.81 4407.00 4407.00 59.00 4415.4 4407.2 50.62
2/21/12 2.81 4407.00 4407.00 59.00 4415.4 4407.2 50.59
2/22/12 2.81 4407.00 4407.00 59.00 4415.4 4407.2 50.56
2/23/12 2.81 4407.00 4407.00 59.00 4415.5 4407.2 50.54
2/24/12 2.82 4407.00 4407.00 59.00 4415.5 4407.3 50.51
2/25/12 2.82 4407.00 4407.00 59.00 4415.5 4407.3 50.48
2/26/12 2.82 4407.00 4407.00 59.00 4415.5 4407.3 50.45
2/27/12 2.83 4407.00 4407.00 59.00 4415.6 4407.3 50.43
2/28/12 2.83 4407.00 4407.00 59.00 4415.6 4407.3 50.40
2/29/12 2.83 4407.00 4407.00 59.00 4415.6 4407.4 50.37
3/1/12 2.83 4407.00 4407.00 59.00 4415.7 4407.4 50.34
3/2/12 2.84 4407.00 4407.00 59.00 4415.7 4407.4 50.32
3/3/12 2.84 4407.00 4407.00 59.00 4415.7 4407.4 50.29
3/4/12 2.84 4407.00 4407.00 59.00 4415.7 4407.4 50.26
3/5/12 2.84 4407.00 4407.00 59.00 4415.8 4407.5 50.23
3/6/12 2.85 4407.00 4407.00 59.00 4415.8 4407.5 50.20
3/7/12 2.85 4407.00 4407.00 59.00 4415.8 4407.5 50.17
3/8/12 2.85 4407.00 4407.00 59.00 4415.9 4407.5 50.15
3/9/12 2.86 4407.00 4407.00 59.00 4415.9 4407.5 50.12

3/10/12 2.86 4407.00 4407.00 59.00 4415.9 4407.6 50.09
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

3/11/12 2.86 4407.00 4407.00 59.00 4415.9 4407.6 50.06
3/12/12 2.86 4407.00 4407.00 59.00 4416.0 4407.6 50.03
3/13/12 2.87 4407.00 4407.00 59.00 4416.0 4407.6 50.00
3/14/12 2.87 4407.00 4407.00 59.00 4416.0 4407.6 49.98
3/15/12 2.87 4407.00 4407.00 59.00 4416.1 4407.7 49.95
3/16/12 2.87 4407.00 4407.00 59.00 4416.1 4407.7 49.92
3/17/12 2.88 4407.00 4407.00 59.00 4416.1 4407.7 49.89
3/18/12 2.88 4407.00 4407.00 59.00 4416.1 4407.7 49.86
3/19/12 2.88 4407.00 4407.00 59.00 4416.2 4407.7 49.83
3/20/12 2.89 4407.00 4407.00 59.00 4416.2 4407.8 49.81
3/21/12 2.89 4407.00 4407.00 59.00 4416.2 4407.8 49.78
3/22/12 2.89 4407.00 4407.00 59.00 4416.3 4407.8 49.75
3/23/12 2.89 4407.00 4407.00 59.00 4416.3 4407.8 49.72
3/24/12 2.90 4407.00 4407.00 59.00 4416.3 4407.8 49.69
3/25/12 2.90 4407.00 4407.00 59.00 4416.3 4407.9 49.67
3/26/12 2.90 4407.00 4407.00 59.00 4416.4 4407.9 49.64
3/27/12 2.90 4407.00 4407.00 59.00 4416.4 4407.9 49.61
3/28/12 2.91 4407.00 4407.00 59.00 4416.4 4407.9 49.58
3/29/12 2.91 4407.00 4407.00 59.00 4416.4 4407.9 49.55
3/30/12 2.91 4407.00 4407.00 59.00 4416.5 4408.0 49.52
3/31/12 2.92 4407.00 4407.00 59.00 4416.5 4408.0 49.50
4/1/12 2.92 4407.00 4407.00 59.00 4416.5 4408.0 49.47
4/2/12 2.92 4407.00 4407.00 59.00 4416.6 4408.0 49.44
4/3/12 2.92 4407.00 4407.00 59.00 4416.6 4408.0 49.42
4/4/12 2.93 4407.00 4407.00 59.00 4416.6 4408.0 49.39
4/5/12 2.93 4407.00 4407.00 59.00 4416.6 4408.1 49.37
4/6/12 2.93 4407.00 4407.00 59.00 4416.7 4408.1 49.34
4/7/12 2.94 4407.00 4407.00 59.00 4416.7 4408.1 49.32
4/8/12 2.94 4407.00 4407.00 59.00 4416.7 4408.1 49.29
4/9/12 2.94 4407.00 4407.00 59.00 4416.7 4408.1 49.27

4/10/12 2.94 4407.00 4407.00 59.00 4416.8 4408.2 49.24
4/11/12 2.95 4407.00 4407.00 59.00 4416.8 4408.2 49.22
4/12/12 2.95 4407.00 4407.00 59.00 4416.8 4408.2 49.19
4/13/12 2.95 4407.00 4407.00 59.00 4416.8 4408.2 49.17
4/14/12 2.95 4407.00 4407.00 59.00 4416.9 4408.2 49.14
4/15/12 2.96 4407.00 4407.00 59.00 4416.9 4408.3 49.12
4/16/12 2.96 4407.00 4407.00 59.00 4416.9 4408.3 49.09
4/17/12 2.96 4407.00 4407.00 59.00 4416.9 4408.3 49.07
4/18/12 2.97 4407.00 4407.00 59.00 4417.0 4408.3 49.04
4/19/12 2.97 4407.00 4407.00 59.00 4417.0 4408.3 49.02
4/20/12 2.97 4407.00 4407.00 59.00 4417.0 4408.4 48.99
4/21/12 2.97 4407.00 4407.00 59.00 4417.0 4408.4 48.97
4/22/12 2.98 4407.00 4407.00 59.00 4417.1 4408.4 48.94
4/23/12 2.98 4407.00 4407.00 59.00 4417.1 4408.4 48.92
4/24/12 2.98 4407.00 4407.00 59.00 4417.1 4408.4 48.89
4/25/12 2.98 4407.00 4407.00 59.00 4417.1 4408.5 48.87
4/26/12 2.99 4407.00 4407.00 59.00 4417.2 4408.5 48.85
4/27/12 2.99 4407.00 4407.00 59.00 4417.2 4408.5 48.82
4/28/12 2.99 4407.00 4407.00 59.00 4417.2 4408.5 48.80
4/29/12 3.00 4407.00 4407.00 59.00 4417.2 4408.5 48.77
4/30/12 3.00 4407.00 4407.00 59.00 4417.3 4408.6 48.75
5/1/12 3.00 4407.00 4407.00 59.00 4417.3 4408.6 48.72
5/2/12 3.00 4407.00 4407.00 59.00 4417.3 4408.6 48.70
5/3/12 3.01 4407.00 4407.00 59.00 4417.3 4408.6 48.67
5/4/12 3.01 4407.00 4407.00 59.00 4417.4 4408.6 48.65
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

5/5/12 3.01 4407.00 4407.00 59.00 4417.4 4408.7 48.63
5/6/12 3.01 4407.00 4407.00 59.00 4417.4 4408.7 48.60
5/7/12 3.02 4407.00 4407.00 59.00 4417.4 4408.7 48.58
5/8/12 3.02 4407.00 4407.00 59.00 4417.4 4408.7 48.55
5/9/12 3.02 4407.00 4407.00 59.00 4417.5 4408.7 48.53

5/10/12 3.03 4407.00 4407.00 59.00 4417.5 4408.8 48.51
5/11/12 3.03 4407.00 4407.00 59.00 4417.5 4408.8 48.48
5/12/12 3.03 4407.00 4407.00 59.00 4417.5 4408.8 48.46
5/13/12 3.03 4407.00 4407.00 59.00 4417.6 4408.8 48.44
5/14/12 3.04 4407.00 4407.00 59.00 4417.6 4408.8 48.41
5/15/12 3.04 4407.00 4407.00 59.00 4417.6 4408.9 48.39
5/16/12 3.04 4407.00 4407.00 59.00 4417.6 4408.9 48.36
5/17/12 3.04 4407.00 4407.00 59.00 4417.7 4408.9 48.34
5/18/12 3.05 4407.00 4407.00 59.00 4417.7 4408.9 48.32
5/19/12 3.05 4407.00 4407.00 59.00 4417.7 4408.9 48.29
5/20/12 3.05 4407.00 4407.00 59.00 4417.7 4408.9 48.27
5/21/12 3.06 4407.00 4407.00 59.00 4417.8 4409.0 48.25
5/22/12 3.06 4407.00 4407.00 59.00 4417.8 4409.0 48.22
5/23/12 3.06 4407.00 4407.00 59.00 4417.8 4409.0 48.20
5/24/12 3.06 4407.00 4407.00 59.00 4417.8 4409.0 48.17
5/25/12 3.07 4407.00 4407.00 59.00 4417.9 4409.0 48.15
5/26/12 3.07 4407.00 4407.00 59.00 4417.9 4409.1 48.13
5/27/12 3.07 4407.00 4407.00 59.00 4417.9 4409.1 48.10
5/28/12 3.07 4407.00 4407.00 59.00 4417.9 4409.1 48.08
5/29/12 3.08 4407.00 4407.00 59.00 4417.9 4409.1 48.06
5/30/12 3.08 4407.00 4407.00 59.00 4418.0 4409.1 48.03
5/31/12 3.08 4407.00 4407.00 59.00 4418.0 4409.2 48.01
6/1/12 3.09 4407.00 4407.00 59.00 4418.0 4409.2 47.98
6/2/12 3.09 4407.00 4407.00 59.00 4418.0 4409.2 47.96
6/3/12 3.09 4407.00 4407.00 59.00 4418.1 4409.2 47.94
6/4/12 3.09 4407.00 4407.00 59.00 4418.1 4409.2 47.92
6/5/12 3.10 4407.00 4407.00 59.00 4418.1 4409.3 47.90
6/6/12 3.10 4407.00 4407.00 59.00 4418.1 4409.3 47.88
6/7/12 3.10 4407.00 4407.00 59.00 4418.1 4409.3 47.86
6/8/12 3.10 4407.00 4407.00 59.00 4418.2 4409.3 47.84
6/9/12 3.11 4407.00 4407.00 59.00 4418.2 4409.3 47.82

6/10/12 3.11 4407.00 4407.00 59.00 4418.2 4409.4 47.80
6/11/12 3.11 4407.00 4407.00 59.00 4418.2 4409.4 47.78
6/12/12 3.12 4407.00 4407.00 59.00 4418.2 4409.4 47.76
6/13/12 3.12 4407.00 4407.00 59.00 4418.3 4409.4 47.74
6/14/12 3.12 4407.00 4407.00 59.00 4418.3 4409.4 47.72
6/15/12 3.12 4407.00 4407.00 59.00 4418.3 4409.5 47.70
6/16/12 3.13 4407.00 4407.00 59.00 4418.3 4409.5 47.68
6/17/12 3.13 4407.00 4407.00 59.00 4418.3 4409.5 47.66
6/18/12 3.13 4407.00 4407.00 59.00 4418.4 4409.5 47.64
6/19/12 3.13 4407.00 4407.00 59.00 4418.4 4409.5 47.62
6/20/12 3.14 4407.00 4407.00 59.00 4418.4 4409.6 47.60
6/21/12 3.14 4407.00 4407.00 59.00 4418.4 4409.6 47.58
6/22/12 3.14 4407.00 4407.00 59.00 4418.4 4409.6 47.56
6/23/12 3.15 4407.00 4407.00 59.00 4418.5 4409.6 47.54
6/24/12 3.15 4407.00 4407.00 59.00 4418.5 4409.6 47.52
6/25/12 3.15 4407.00 4407.00 59.00 4418.5 4409.7 47.50
6/26/12 3.15 4407.00 4407.00 59.00 4418.5 4409.7 47.48
6/27/12 3.16 4407.00 4407.00 59.00 4418.5 4409.7 47.46
6/28/12 3.16 4407.00 4407.00 59.00 4418.6 4409.7 47.44
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

6/29/12 3.16 4407.00 4407.00 59.00 4418.6 4409.7 47.42
6/30/12 3.17 4407.00 4407.00 59.00 4418.6 4409.7 47.40
7/1/12 3.17 4407.00 4407.00 59.00 4418.6 4409.8 47.38
7/2/12 3.17 4407.00 4407.00 59.00 4418.6 4409.8 47.37
7/3/12 3.17 4407.00 4407.00 59.00 4418.6 4409.8 47.36
7/4/12 3.18 4407.00 4407.00 59.00 4418.7 4409.8 47.34
7/5/12 3.18 4407.00 4407.00 59.00 4418.7 4409.8 47.33
7/6/12 3.18 4407.00 4407.00 59.00 4418.7 4409.9 47.32
7/7/12 3.18 4407.00 4407.00 59.00 4418.7 4409.9 47.31
7/8/12 3.19 4407.00 4407.00 59.00 4418.7 4409.9 47.29
7/9/12 3.19 4407.00 4407.00 59.00 4418.7 4409.9 47.28

7/10/12 3.19 4407.00 4407.00 59.00 4418.7 4409.9 47.27
7/11/12 3.20 4407.00 4407.00 59.00 4418.7 4410.0 47.26
7/12/12 3.20 4407.00 4407.00 59.00 4418.8 4410.0 47.24
7/13/12 3.20 4407.00 4407.00 59.00 4418.8 4410.0 47.23
7/14/12 3.20 4407.00 4407.00 59.00 4418.8 4410.0 47.22
7/15/12 3.21 4407.00 4407.00 59.00 4418.8 4410.0 47.20
7/16/12 3.21 4407.00 4407.00 59.00 4418.8 4410.1 47.19
7/17/12 3.21 4407.00 4407.00 59.00 4418.8 4410.1 47.18
7/18/12 3.21 4407.00 4407.00 59.00 4418.8 4410.1 47.17
7/19/12 3.22 4407.00 4407.00 59.00 4418.8 4410.1 47.15
7/20/12 3.22 4407.00 4407.00 59.00 4418.9 4410.1 47.14
7/21/12 3.22 4407.00 4407.00 59.00 4418.9 4410.1 47.13
7/22/12 3.23 4407.00 4407.00 59.00 4418.9 4410.2 47.12
7/23/12 3.23 4407.00 4407.00 59.00 4418.9 4410.2 47.10
7/24/12 3.23 4407.00 4407.00 59.00 4418.9 4410.2 47.09
7/25/12 3.23 4407.00 4407.00 59.00 4418.9 4410.2 47.08
7/26/12 3.24 4407.00 4407.00 59.00 4418.9 4410.2 47.06
7/27/12 3.24 4407.00 4407.00 59.00 4418.9 4410.2 47.05
7/28/12 3.24 4407.00 4407.00 59.00 4419.0 4410.3 47.04
7/29/12 3.24 4407.00 4407.00 59.00 4419.0 4410.3 47.03
7/30/12 3.25 4407.00 4407.00 59.00 4419.0 4410.3 47.01
7/31/12 3.25 4407.00 4407.00 59.00 4419.0 4410.3 47.00
8/1/12 3.25 4407.00 4407.00 59.00 4419.0 4410.3 46.99
8/2/12 3.26 4407.00 4407.00 59.00 4419.0 4410.3 46.98
8/3/12 3.26 4407.00 4407.00 59.00 4419.0 4410.4 46.96
8/4/12 3.26 4407.00 4407.00 59.00 4419.0 4410.4 46.95
8/5/12 3.26 4407.00 4407.00 59.00 4419.1 4410.4 46.94
8/6/12 3.27 4407.00 4407.00 59.00 4419.1 4410.4 46.93
8/7/12 3.27 4407.00 4407.00 59.00 4419.1 4410.4 46.91
8/8/12 3.27 4407.00 4407.00 59.00 4419.1 4410.4 46.90
8/9/12 3.27 4407.00 4407.00 59.00 4419.1 4410.5 46.89

8/10/12 3.28 4407.00 4407.00 59.00 4419.1 4410.5 46.87
8/11/12 3.28 4407.00 4407.00 59.00 4419.1 4410.5 46.86
8/12/12 3.28 4407.00 4407.00 59.00 4419.2 4410.5 46.85
8/13/12 3.29 4407.00 4407.00 59.00 4419.2 4410.5 46.84
8/14/12 3.29 4407.00 4407.00 59.00 4419.2 4410.5 46.82
8/15/12 3.29 4407.00 4407.00 59.00 4419.2 4410.6 46.81
8/16/12 3.29 4407.00 4407.00 59.00 4419.2 4410.6 46.80
8/17/12 3.30 4407.00 4407.00 59.00 4419.2 4410.6 46.79
8/18/12 3.30 4407.00 4407.00 59.00 4419.2 4410.6 46.77
8/19/12 3.30 4407.00 4407.00 59.00 4419.2 4410.6 46.76
8/20/12 3.30 4407.00 4407.00 59.00 4419.3 4410.6 46.75
8/21/12 3.31 4407.00 4407.00 59.00 4419.3 4410.7 46.74
8/22/12 3.31 4407.00 4407.00 59.00 4419.3 4410.7 46.72
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

8/23/12 3.31 4407.00 4407.00 59.00 4419.3 4410.7 46.71
8/24/12 3.32 4407.00 4407.00 59.00 4419.3 4410.7 46.70
8/25/12 3.32 4407.00 4407.00 59.00 4419.3 4410.7 46.68
8/26/12 3.32 4407.00 4407.00 59.00 4419.3 4410.7 46.67
8/27/12 3.32 4407.00 4407.00 59.00 4419.3 4410.8 46.66
8/28/12 3.33 4407.00 4407.00 59.00 4419.4 4410.8 46.65
8/29/12 3.33 4407.00 4407.00 59.00 4419.4 4410.8 46.63
8/30/12 3.33 4407.00 4407.00 59.00 4419.4 4410.8 46.62
8/31/12 3.33 4407.00 4407.00 59.00 4419.4 4410.8 46.61
9/1/12 3.34 4407.00 4407.00 59.00 4419.4 4410.8 46.60
9/2/12 3.34 4407.00 4407.00 59.00 4419.4 4410.9 46.58
9/3/12 3.34 4407.00 4407.00 59.00 4419.4 4410.9 46.57
9/4/12 3.35 4407.00 4407.00 59.00 4419.4 4410.9 46.56
9/5/12 3.35 4407.00 4407.00 59.00 4419.5 4410.9 46.55
9/6/12 3.35 4407.00 4407.00 59.00 4419.5 4410.9 46.53
9/7/12 3.35 4407.00 4407.00 59.00 4419.5 4410.9 46.52
9/8/12 3.36 4407.00 4407.00 59.00 4419.5 4411.0 46.51
9/9/12 3.36 4407.00 4407.00 59.00 4419.5 4411.0 46.49

9/10/12 3.36 4407.00 4407.00 59.00 4419.5 4411.0 46.48
9/11/12 3.36 4407.00 4407.00 59.00 4419.5 4411.0 46.47
9/12/12 3.37 4407.00 4407.00 59.00 4419.5 4411.0 46.46
9/13/12 3.37 4407.00 4407.00 59.00 4419.6 4411.1 46.44
9/14/12 3.37 4407.00 4407.00 59.00 4419.6 4411.1 46.43
9/15/12 3.38 4407.00 4407.00 59.00 4419.6 4411.1 46.42
9/16/12 3.38 4407.00 4407.00 59.00 4419.6 4411.1 46.40
9/17/12 3.38 4407.00 4407.00 59.00 4419.6 4411.1 46.39
9/18/12 3.38 4407.00 4407.00 59.00 4419.6 4411.1 46.38
9/19/12 3.39 4407.00 4407.00 59.00 4419.6 4411.2 46.37
9/20/12 3.39 4407.00 4407.00 59.00 4419.6 4411.2 46.35
9/21/12 3.39 4407.00 4407.00 59.00 4419.7 4411.2 46.34
9/22/12 3.39 4407.00 4407.00 59.00 4419.7 4411.2 46.33
9/23/12 3.40 4407.00 4407.00 59.00 4419.7 4411.2 46.31
9/24/12 3.40 4407.00 4407.00 59.00 4419.7 4411.2 46.30
9/25/12 3.40 4407.00 4407.00 59.00 4419.7 4411.3 46.29
9/26/12 3.41 4407.00 4407.00 59.00 4419.7 4411.3 46.28
9/27/12 3.41 4407.00 4407.00 59.00 4419.7 4411.3 46.26
9/28/12 3.41 4407.00 4407.00 59.00 4419.7 4411.3 46.25
9/29/12 3.41 4407.00 4407.00 59.00 4419.8 4411.3 46.24
9/30/12 3.42 4407.00 4407.00 59.00 4419.8 4411.3 46.23
10/1/12 3.42 4407.00 4407.00 59.00 4419.8 4411.4 46.21
10/2/12 3.42 4407.00 4407.00 59.00 4419.8 4411.4 46.20
10/3/12 3.43 4407.00 4407.00 59.00 4419.8 4411.4 46.18
10/4/12 3.43 4407.00 4407.00 59.00 4419.8 4411.4 46.16
10/5/12 3.43 4407.00 4407.00 59.00 4419.9 4411.4 46.15
10/6/12 3.43 4407.00 4407.00 59.00 4419.9 4411.4 46.13
10/7/12 3.44 4407.00 4407.00 59.00 4419.9 4411.5 46.12
10/8/12 3.44 4407.00 4407.00 59.00 4419.9 4411.5 46.10
10/9/12 3.44 4407.00 4407.00 59.00 4419.9 4411.5 46.08

10/10/12 3.44 4407.00 4407.00 59.00 4419.9 4411.5 46.07
10/11/12 3.45 4407.00 4407.00 59.00 4419.9 4411.5 46.05
10/12/12 3.45 4407.00 4407.00 59.00 4420.0 4411.5 46.04
10/13/12 3.45 4407.00 4407.00 59.00 4420.0 4411.6 46.02
10/14/12 3.46 4407.00 4407.00 59.00 4420.0 4411.6 46.01
10/15/12 3.46 4407.00 4407.00 59.00 4420.0 4411.6 45.99
10/16/12 3.46 4407.00 4407.00 59.00 4420.0 4411.6 45.98
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

10/17/12 3.46 4407.00 4407.00 59.00 4420.0 4411.6 45.96
10/18/12 3.47 4407.00 4407.00 59.00 4420.1 4411.6 45.95
10/19/12 3.47 4407.00 4407.00 59.00 4420.1 4411.7 45.93
10/20/12 3.47 4407.00 4407.00 59.00 4420.1 4411.7 45.92
10/21/12 3.47 4407.00 4407.00 59.00 4420.1 4411.7 45.90
10/22/12 3.48 4407.00 4407.00 59.00 4420.1 4411.7 45.89
10/23/12 3.48 4407.00 4407.00 59.00 4420.1 4411.7 45.87
10/24/12 3.48 4407.00 4407.00 59.00 4420.1 4411.7 45.86
10/25/12 3.49 4407.00 4407.00 59.00 4420.2 4411.8 45.84
10/26/12 3.49 4407.00 4407.00 59.00 4420.2 4411.8 45.83
10/27/12 3.49 4407.00 4407.00 59.00 4420.2 4411.8 45.81
10/28/12 3.49 4407.00 4407.00 59.00 4420.2 4411.8 45.80
10/29/12 3.50 4407.00 4407.00 59.00 4420.2 4411.8 45.79
10/30/12 3.50 4407.00 4407.00 59.00 4420.2 4411.8 45.77
10/31/12 3.50 4407.00 4407.00 59.00 4420.2 4411.9 45.76
11/1/12 3.50 4407.00 4407.00 59.00 4420.3 4411.9 45.74
11/2/12 3.51 4407.00 4407.00 59.00 4420.3 4411.9 45.72
11/3/12 3.51 4407.00 4407.00 59.00 4420.3 4411.9 45.70
11/4/12 3.51 4407.00 4407.00 59.00 4420.3 4411.9 45.69
11/5/12 3.52 4407.00 4407.00 59.00 4420.3 4411.9 45.67
11/6/12 3.52 4407.00 4407.00 59.00 4420.4 4412.0 45.65
11/7/12 3.52 4407.00 4407.00 59.00 4420.4 4412.0 45.63
11/8/12 3.52 4407.00 4407.00 59.00 4420.4 4412.0 45.61
11/9/12 3.53 4407.00 4407.00 59.00 4420.4 4412.0 45.59

11/10/12 3.53 4407.00 4407.00 59.00 4420.4 4412.0 45.58
11/11/12 3.53 4407.00 4407.00 59.00 4420.4 4412.0 45.56
11/12/12 3.53 4407.00 4407.00 59.00 4420.5 4412.1 45.54
11/13/12 3.54 4407.00 4407.00 59.00 4420.5 4412.1 45.52
11/14/12 3.54 4407.00 4407.00 59.00 4420.5 4412.1 45.50
11/15/12 3.54 4407.00 4407.00 59.00 4420.5 4412.1 45.48
11/16/12 3.55 4407.00 4407.00 59.00 4420.5 4412.1 45.46
11/17/12 3.55 4407.00 4407.00 59.00 4420.6 4412.2 45.45
11/18/12 3.55 4407.00 4407.00 59.00 4420.6 4412.2 45.43
11/19/12 3.55 4407.00 4407.00 59.00 4420.6 4412.2 45.41
11/20/12 3.56 4407.00 4407.00 59.00 4420.6 4412.2 45.39
11/21/12 3.56 4407.00 4407.00 59.00 4420.6 4412.2 45.37
11/22/12 3.56 4407.00 4407.00 59.00 4420.6 4412.2 45.35
11/23/12 3.56 4407.00 4407.00 59.00 4420.7 4412.3 45.34
11/24/12 3.57 4407.00 4407.00 59.00 4420.7 4412.3 45.32
11/25/12 3.57 4407.00 4407.00 59.00 4420.7 4412.3 45.30
11/26/12 3.57 4407.00 4407.00 59.00 4420.7 4412.3 45.28
11/27/12 3.58 4407.00 4407.00 59.00 4420.7 4412.3 45.26
11/28/12 3.58 4407.00 4407.00 59.00 4420.8 4412.3 45.24
11/29/12 3.58 4407.00 4407.00 59.00 4420.8 4412.4 45.22
11/30/12 3.58 4407.00 4407.00 59.00 4420.8 4412.4 45.21
12/1/12 3.59 4407.00 4407.00 59.00 4420.8 4412.4 45.19
12/2/12 3.59 4407.00 4407.00 59.00 4420.8 4412.4 45.17
12/3/12 3.59 4407.00 4407.00 59.00 4420.9 4412.4 45.14
12/4/12 3.59 4407.00 4407.00 59.00 4420.9 4412.4 45.12
12/5/12 3.60 4407.00 4407.00 59.00 4420.9 4412.5 45.10
12/6/12 3.60 4407.00 4407.00 59.00 4420.9 4412.5 45.08
12/7/12 3.60 4407.00 4407.00 59.00 4420.9 4412.5 45.05
12/8/12 3.61 4407.00 4407.00 59.00 4421.0 4412.5 45.03
12/9/12 3.61 4407.00 4407.00 59.00 4421.0 4412.5 45.01

12/10/12 3.61 4407.00 4407.00 59.00 4421.0 4412.5 44.99
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12/11/12 3.61 4407.00 4407.00 59.00 4421.0 4412.6 44.96
12/12/12 3.62 4407.00 4407.00 59.00 4421.1 4412.6 44.94
12/13/12 3.62 4407.00 4407.00 59.00 4421.1 4412.6 44.92
12/14/12 3.62 4407.00 4407.00 59.00 4421.1 4412.6 44.90
12/15/12 3.62 4407.00 4407.00 59.00 4421.1 4412.6 44.88
12/16/12 3.63 4407.00 4407.00 59.00 4421.1 4412.6 44.85
12/17/12 3.63 4407.00 4407.00 59.00 4421.2 4412.7 44.83
12/18/12 3.63 4407.00 4407.00 59.00 4421.2 4412.7 44.81
12/19/12 3.64 4407.00 4407.00 59.00 4421.2 4412.7 44.79
12/20/12 3.64 4407.00 4407.00 59.00 4421.2 4412.7 44.76
12/21/12 3.64 4407.00 4407.00 59.00 4421.3 4412.7 44.74
12/22/12 3.64 4407.00 4407.00 59.00 4421.3 4412.7 44.72
12/23/12 3.65 4407.00 4407.00 59.00 4421.3 4412.8 44.70
12/24/12 3.65 4407.00 4407.00 59.00 4421.3 4412.8 44.67
12/25/12 3.65 4407.00 4407.00 59.00 4421.3 4412.8 44.65
12/26/12 3.66 4407.00 4407.00 59.00 4421.4 4412.8 44.63
12/27/12 3.66 4407.00 4407.00 59.00 4421.4 4412.8 44.61
12/28/12 3.66 4407.00 4407.00 59.00 4421.4 4412.8 44.59
12/29/12 3.66 4407.00 4407.00 59.00 4421.4 4412.9 44.56
12/30/12 3.67 4407.00 4407.00 59.00 4421.5 4412.9 44.54
12/31/12 3.67 4407.00 4407.00 59.00 4421.5 4412.9 44.52

1/1/13 3.67 4407.00 4407.00 59.00 4421.5 4412.9 44.50
1/2/13 3.67 4407.00 4407.00 59.00 4421.5 4412.9 44.47
1/3/13 3.68 4407.00 4407.00 59.00 4421.6 4412.9 44.45
1/4/13 3.68 4407.00 4407.00 59.00 4421.6 4413.0 44.42
1/5/13 3.68 4407.00 4407.00 59.00 4421.6 4413.0 44.40
1/6/13 3.69 4407.00 4407.00 59.00 4421.6 4413.0 44.38
1/7/13 3.69 4407.00 4407.00 59.00 4421.6 4413.0 44.35
1/8/13 3.69 4407.00 4407.00 59.00 4421.7 4413.0 44.33
1/9/13 3.69 4407.00 4407.00 59.00 4421.7 4413.0 44.30

1/10/13 3.70 4407.00 4407.00 59.00 4421.7 4413.1 44.28
1/11/13 3.70 4407.00 4407.00 59.00 4421.7 4413.1 44.25
1/12/13 3.70 4407.00 4407.00 59.00 4421.8 4413.1 44.23
1/13/13 3.70 4407.00 4407.00 59.00 4421.8 4413.1 44.21
1/14/13 3.71 4407.00 4407.00 59.00 4421.8 4413.1 44.18
1/15/13 3.71 4407.00 4407.00 59.00 4421.8 4413.1 44.16
1/16/13 3.71 4407.00 4407.00 59.00 4421.9 4413.2 44.13
1/17/13 3.72 4407.00 4407.00 59.00 4421.9 4413.2 44.11
1/18/13 3.72 4407.00 4407.00 59.00 4421.9 4413.2 44.08
1/19/13 3.72 4407.00 4407.00 59.00 4421.9 4413.2 44.06
1/20/13 3.72 4407.00 4407.00 59.00 4422.0 4413.2 44.04
1/21/13 3.73 4407.00 4407.00 59.00 4422.0 4413.3 44.01
1/22/13 3.73 4407.00 4407.00 59.00 4422.0 4413.3 43.99
1/23/13 3.73 4407.00 4407.00 59.00 4422.0 4413.3 43.96
1/24/13 3.73 4407.00 4407.00 59.00 4422.1 4413.3 43.94
1/25/13 3.74 4407.00 4407.00 59.00 4422.1 4413.3 43.91
1/26/13 3.74 4407.00 4407.00 59.00 4422.1 4413.3 43.89
1/27/13 3.74 4407.00 4407.00 59.00 4422.1 4413.4 43.87
1/28/13 3.75 4407.00 4407.00 59.00 4422.2 4413.4 43.84
1/29/13 3.75 4407.00 4407.00 59.00 4422.2 4413.4 43.82
1/30/13 3.75 4407.00 4407.00 59.00 4422.2 4413.4 43.79
1/31/13 3.75 4407.00 4407.00 59.00 4422.2 4413.4 43.77
2/1/13 3.76 4407.00 4407.00 59.00 4422.3 4413.4 43.74
2/2/13 3.76 4407.00 4407.00 59.00 4422.3 4413.5 43.72
2/3/13 3.76 4407.00 4407.00 59.00 4422.3 4413.5 43.70
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

2/4/13 3.76 4407.00 4407.00 59.00 4422.3 4413.5 43.67
2/5/13 3.77 4407.00 4407.00 59.00 4422.4 4413.5 43.65
2/6/13 3.77 4407.00 4407.00 59.00 4422.4 4413.5 43.62
2/7/13 3.77 4407.00 4407.00 59.00 4422.4 4413.5 43.60
2/8/13 3.78 4407.00 4407.00 59.00 4422.4 4413.6 43.57
2/9/13 3.78 4407.00 4407.00 59.00 4422.5 4413.6 43.55

2/10/13 3.78 4407.00 4407.00 59.00 4422.5 4413.6 43.52
2/11/13 3.78 4407.00 4407.00 59.00 4422.5 4413.6 43.50
2/12/13 3.79 4407.00 4407.00 59.00 4422.5 4413.6 43.47
2/13/13 3.79 4407.00 4407.00 59.00 4422.6 4413.6 43.45
2/14/13 3.79 4407.00 4407.00 59.00 4422.6 4413.7 43.42
2/15/13 3.79 4407.00 4407.00 59.00 4422.6 4413.7 43.40
2/16/13 3.80 4407.00 4407.00 59.00 4422.6 4413.7 43.38
2/17/13 3.80 4407.00 4407.00 59.00 4422.6 4413.7 43.35
2/18/13 3.80 4407.00 4407.00 59.00 4422.7 4413.7 43.33
2/19/13 3.81 4407.00 4407.00 59.00 4422.7 4413.7 43.30
2/20/13 3.81 4407.00 4407.00 59.00 4422.7 4413.8 43.28
2/21/13 3.81 4407.00 4407.00 59.00 4422.7 4413.8 43.25
2/22/13 3.81 4407.00 4407.00 59.00 4422.8 4413.8 43.23
2/23/13 3.82 4407.00 4407.00 59.00 4422.8 4413.8 43.20
2/24/13 3.82 4407.00 4407.00 59.00 4422.8 4413.8 43.18
2/25/13 3.82 4407.00 4407.00 59.00 4422.8 4413.8 43.15
2/26/13 3.82 4407.00 4407.00 59.00 4422.9 4413.9 43.13
2/27/13 3.83 4407.00 4407.00 59.00 4422.9 4413.9 43.11
2/28/13 3.83 4407.00 4407.00 59.00 4422.9 4413.9 43.08
3/1/13 3.83 4407.00 4407.00 59.00 4422.9 4413.9 43.06
3/2/13 3.84 4407.00 4407.00 59.00 4423.0 4413.9 43.03
3/3/13 3.84 4407.00 4407.00 59.00 4423.0 4413.9 43.01
3/4/13 3.84 4407.00 4407.00 59.00 4423.0 4414.0 42.98
3/5/13 3.84 4407.00 4407.00 59.00 4423.0 4414.0 42.95
3/6/13 3.85 4407.00 4407.00 59.00 4423.1 4414.0 42.93
3/7/13 3.85 4407.00 4407.00 59.00 4423.1 4414.0 42.90
3/8/13 3.85 4407.00 4407.00 59.00 4423.1 4414.0 42.88
3/9/13 3.85 4407.00 4407.00 59.00 4423.1 4414.0 42.85

3/10/13 3.86 4407.00 4407.00 59.00 4423.2 4414.1 42.83
3/11/13 3.86 4407.00 4407.00 59.00 4423.2 4414.1 42.80
3/12/13 3.86 4407.00 4407.00 59.00 4423.2 4414.1 42.78
3/13/13 3.87 4407.00 4407.00 59.00 4423.3 4414.1 42.75
3/14/13 3.87 4407.00 4407.00 59.00 4423.3 4414.1 42.73
3/15/13 3.87 4407.00 4407.00 59.00 4423.3 4414.1 42.70
3/16/13 3.87 4407.00 4407.00 59.00 4423.3 4414.2 42.67
3/17/13 3.88 4407.00 4407.00 59.00 4423.4 4414.2 42.65
3/18/13 3.88 4407.00 4407.00 59.00 4423.4 4414.2 42.62
3/19/13 3.88 4407.00 4407.00 59.00 4423.4 4414.2 42.60
3/20/13 3.89 4407.00 4407.00 59.00 4423.4 4414.2 42.57
3/21/13 3.89 4407.00 4407.00 59.00 4423.5 4414.3 42.55
3/22/13 3.89 4407.00 4407.00 59.00 4423.5 4414.3 42.52
3/23/13 3.89 4407.00 4407.00 59.00 4423.5 4414.3 42.50
3/24/13 3.90 4407.20 4407.00 58.82 4423.5 4414.3 42.47
3/25/13 3.90 4407.40 4407.00 58.65 4423.6 4414.3 42.44
3/26/13 3.90 4407.50 4407.00 58.48 4423.6 4414.3 42.42
3/27/13 3.90 4407.70 4407.00 58.30 4423.6 4414.4 42.39
3/28/13 3.91 4407.90 4407.00 58.13 4423.6 4414.4 42.37
3/29/13 3.91 4408.00 4407.00 57.96 4423.7 4414.4 42.34
3/30/13 3.91 4408.20 4407.00 57.79 4423.7 4414.4 42.32
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North Cell South Cell

3/31/13 3.92 4408.40 4407.00 57.62 4423.7 4414.4 42.29
4/1/13 3.92 4408.60 4407.00 57.45 4423.7 4414.4 42.26
4/2/13 3.92 4408.60 4407.00 57.44 4423.8 4414.5 42.24
4/3/13 3.92 4408.60 4407.00 57.43 4423.8 4414.5 42.22
4/4/13 3.93 4408.60 4407.00 57.42 4423.8 4414.5 42.20
4/5/13 3.93 4408.60 4407.00 57.40 4423.8 4414.5 42.17
4/6/13 3.93 4408.60 4407.00 57.39 4423.8 4414.5 42.15
4/7/13 3.93 4408.60 4407.00 57.38 4423.9 4414.5 42.13
4/8/13 3.94 4408.60 4407.00 57.37 4423.9 4414.6 42.11
4/9/13 3.94 4408.60 4407.00 57.36 4423.9 4414.6 42.09

4/10/13 3.94 4408.70 4407.00 57.35 4423.9 4414.6 42.06
4/11/13 3.95 4408.70 4407.00 57.34 4424.0 4414.6 42.04
4/12/13 3.95 4408.70 4407.00 57.33 4424.0 4414.6 42.02
4/13/13 3.95 4408.70 4407.00 57.32 4424.0 4414.6 42.00
4/14/13 3.95 4408.70 4407.00 57.31 4424.0 4414.7 41.97
4/15/13 3.96 4408.70 4407.00 57.29 4424.0 4414.7 41.95
4/16/13 3.96 4408.70 4407.00 57.28 4424.1 4414.7 41.93
4/17/13 3.96 4408.70 4407.00 57.27 4424.1 4414.7 41.91
4/18/13 3.96 4408.70 4407.00 57.26 4424.1 4414.7 41.88
4/19/13 3.97 4408.70 4407.00 57.25 4424.1 4414.7 41.86
4/20/13 3.97 4408.80 4407.00 57.24 4424.2 4414.8 41.84
4/21/13 3.97 4408.80 4407.00 57.23 4424.2 4414.8 41.82
4/22/13 3.98 4408.80 4407.00 57.22 4424.2 4414.8 41.79
4/23/13 3.98 4408.80 4407.00 57.21 4424.2 4414.8 41.77
4/24/13 3.98 4408.80 4407.00 57.20 4424.3 4414.8 41.75
4/25/13 3.98 4408.80 4407.00 57.19 4424.3 4414.8 41.73
4/26/13 3.99 4408.80 4407.00 57.18 4424.3 4414.9 41.70
4/27/13 3.99 4408.80 4407.00 57.17 4424.3 4414.9 41.68
4/28/13 3.99 4408.80 4407.00 57.16 4424.3 4414.9 41.66
4/29/13 3.99 4408.90 4407.00 57.15 4424.4 4414.9 41.64
4/30/13 4.00 4408.90 4407.00 57.14 4424.4 4414.9 41.62
5/1/13 4.00 4408.90 4407.00 57.13 4424.4 4414.9 41.59
5/2/13 4.00 4408.90 4407.00 57.10 4424.4 4415.0 41.57
5/3/13 4.01 4408.90 4407.00 57.08 4424.5 4415.0 41.55
5/4/13 4.01 4408.90 4407.00 57.05 4424.5 4415.0 41.53
5/5/13 4.01 4409.00 4407.00 57.03 4424.5 4415.0 41.51
5/6/13 4.01 4409.00 4407.00 57.01 4424.5 4415.0 41.49
5/7/13 4.02 4409.00 4407.00 56.98 4424.5 4415.0 41.46
5/8/13 4.02 4409.00 4407.00 56.96 4424.6 4415.1 41.44
5/9/13 4.02 4409.10 4407.00 56.93 4424.6 4415.1 41.42

5/10/13 4.02 4409.10 4407.00 56.91 4424.6 4415.1 41.40
5/11/13 4.03 4409.10 4407.00 56.89 4424.6 4415.1 41.38
5/12/13 4.03 4409.10 4407.00 56.86 4424.6 4415.1 41.36
5/13/13 4.03 4409.20 4407.00 56.84 4424.7 4415.1 41.34
5/14/13 4.04 4409.20 4407.00 56.82 4424.7 4415.2 41.32
5/15/13 4.04 4409.20 4407.00 56.79 4424.7 4415.2 41.29
5/16/13 4.04 4409.20 4407.00 56.77 4424.7 4415.2 41.27
5/17/13 4.04 4409.30 4407.00 56.75 4424.7 4415.2 41.25
5/18/13 4.05 4409.30 4407.00 56.72 4424.8 4415.2 41.23
5/19/13 4.05 4409.30 4407.00 56.70 4424.8 4415.2 41.21
5/20/13 4.05 4409.30 4407.00 56.68 4424.8 4415.3 41.19
5/21/13 4.05 4409.30 4407.00 56.66 4424.8 4415.3 41.17
5/22/13 4.06 4409.40 4407.00 56.63 4424.9 4415.3 41.14
5/23/13 4.06 4409.40 4407.00 56.61 4424.9 4415.3 41.12
5/24/13 4.06 4409.40 4407.00 56.59 4424.9 4415.3 41.10
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North Cell South Cell

5/25/13 4.07 4409.40 4407.00 56.57 4424.9 4415.3 41.08
5/26/13 4.07 4409.50 4407.00 56.55 4424.9 4415.4 41.06
5/27/13 4.07 4409.50 4407.00 56.53 4425.0 4415.4 41.04
5/28/13 4.07 4409.50 4407.00 56.50 4425.0 4415.4 41.02
5/29/13 4.08 4409.50 4407.00 56.48 4425.0 4415.4 41.00
5/30/13 4.08 4409.50 4407.00 56.46 4425.0 4415.4 40.97
5/31/13 4.08 4409.60 4407.00 56.44 4425.0 4415.5 40.95
6/1/13 4.08 4409.60 4407.00 56.42 4425.1 4415.5 40.93
6/2/13 4.09 4409.60 4407.00 56.39 4425.1 4415.5 40.91
6/3/13 4.09 4409.60 4407.00 56.36 4425.1 4415.5 40.90
6/4/13 4.09 4409.70 4407.00 56.33 4425.1 4415.5 40.88
6/5/13 4.10 4409.70 4407.00 56.30 4425.1 4415.5 40.86
6/6/13 4.10 4409.70 4407.00 56.27 4425.2 4415.6 40.84
6/7/13 4.10 4409.80 4407.00 56.24 4425.2 4415.6 40.83
6/8/13 4.10 4409.80 4407.00 56.22 4425.2 4415.6 40.81
6/9/13 4.11 4409.80 4407.00 56.19 4425.2 4415.6 40.79

6/10/13 4.11 4409.80 4407.00 56.16 4425.2 4415.6 40.77
6/11/13 4.11 4409.90 4407.00 56.13 4425.2 4415.6 40.75
6/12/13 4.12 4409.90 4407.00 56.10 4425.3 4415.7 40.74
6/13/13 4.12 4409.90 4407.00 56.08 4425.3 4415.7 40.72
6/14/13 4.12 4410.00 4407.00 56.05 4425.3 4415.7 40.70
6/15/13 4.12 4410.00 4407.00 56.02 4425.3 4415.7 40.68
6/16/13 4.13 4410.00 4407.00 56.00 4425.3 4415.7 40.67
6/17/13 4.13 4410.00 4407.00 55.99 4425.4 4415.7 40.65
6/18/13 4.13 4410.00 4407.00 55.99 4425.4 4415.8 40.63
6/19/13 4.13 4410.00 4407.00 55.99 4425.4 4415.8 40.61
6/20/13 4.14 4410.00 4407.00 55.98 4425.4 4415.8 40.59
6/21/13 4.14 4410.00 4407.00 55.98 4425.4 4415.8 40.58
6/22/13 4.14 4410.00 4407.00 55.97 4425.4 4415.8 40.56
6/23/13 4.15 4410.00 4407.00 55.97 4425.5 4415.8 40.54
6/24/13 4.15 4410.00 4407.00 55.96 4425.5 4415.9 40.52
6/25/13 4.15 4410.00 4407.00 55.96 4425.5 4415.9 40.51
6/26/13 4.15 4410.00 4407.00 55.95 4425.5 4415.9 40.49
6/27/13 4.16 4410.10 4407.00 55.95 4425.5 4415.9 40.47
6/28/13 4.16 4410.10 4407.00 55.94 4425.5 4415.9 40.45
6/29/13 4.16 4410.10 4407.00 55.94 4425.6 4415.9 40.44
6/30/13 4.16 4410.10 4407.00 55.93 4425.6 4416.0 40.42
7/1/13 4.17 4410.10 4407.00 55.93 4425.6 4416.0 40.40
7/2/13 4.17 4410.10 4407.00 55.92 4425.6 4416.0 40.39
7/3/13 4.17 4410.10 4407.00 55.92 4425.6 4416.0 40.38
7/4/13 4.18 4410.10 4407.00 55.91 4425.6 4416.0 40.37
7/5/13 4.18 4410.10 4407.00 55.91 4425.6 4416.0 40.36
7/6/13 4.18 4410.10 4407.00 55.90 4425.7 4416.1 40.35
7/7/13 4.18 4410.10 4407.00 55.90 4425.7 4416.1 40.34
7/8/13 4.19 4410.10 4407.00 55.89 4425.7 4416.1 40.33
7/9/13 4.19 4410.10 4407.00 55.89 4425.7 4416.1 40.32

7/10/13 4.19 4410.10 4407.00 55.88 4425.7 4416.1 40.30
7/11/13 4.19 4410.10 4407.00 55.88 4425.7 4416.1 40.29
7/12/13 4.20 4410.10 4407.00 55.87 4425.7 4416.2 40.28
7/13/13 4.20 4410.10 4407.00 55.87 4425.7 4416.2 40.27
7/14/13 4.20 4410.10 4407.00 55.86 4425.7 4416.2 40.26
7/15/13 4.21 4410.10 4407.00 55.86 4425.7 4416.2 40.25
7/16/13 4.21 4410.10 4407.00 55.85 4425.8 4416.2 40.24
7/17/13 4.21 4410.20 4407.00 55.85 4425.8 4416.2 40.23
7/18/13 4.21 4410.20 4407.00 55.84 4425.8 4416.3 40.22
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7/19/13 4.22 4410.20 4407.00 55.84 4425.8 4416.3 40.21
7/20/13 4.22 4410.20 4407.00 55.83 4425.8 4416.3 40.20
7/21/13 4.22 4410.20 4407.00 55.83 4425.8 4416.3 40.19
7/22/13 4.22 4410.20 4407.00 55.82 4425.8 4416.3 40.18
7/23/13 4.23 4410.20 4407.00 55.82 4425.8 4416.3 40.17
7/24/13 4.23 4410.20 4407.00 55.81 4425.8 4416.4 40.16
7/25/13 4.23 4410.20 4407.00 55.81 4425.9 4416.4 40.15
7/26/13 4.24 4410.20 4407.00 55.80 4425.9 4416.4 40.13
7/27/13 4.24 4410.20 4407.00 55.80 4425.9 4416.4 40.12
7/28/13 4.24 4410.20 4407.00 55.79 4425.9 4416.4 40.11
7/29/13 4.24 4410.20 4407.00 55.79 4425.9 4416.4 40.10
7/30/13 4.25 4410.20 4407.00 55.78 4425.9 4416.5 40.09
7/31/13 4.25 4410.20 4407.00 55.78 4425.9 4416.5 40.08
8/1/13 4.25 4410.20 4407.00 55.77 4425.9 4416.5 40.07
8/2/13 4.25 4410.30 4407.00 55.72 4425.9 4416.5 40.06
8/3/13 4.26 4410.30 4407.00 55.66 4425.9 4416.5 40.05
8/4/13 4.26 4410.40 4407.00 55.61 4426.0 4416.6 40.04
8/5/13 4.26 4410.40 4407.00 55.55 4426.0 4416.6 40.03
8/6/13 4.27 4410.50 4407.00 55.50 4426.0 4416.6 40.02
8/7/13 4.27 4410.60 4407.00 55.44 4426.0 4416.6 40.01
8/8/13 4.27 4410.60 4407.00 55.39 4426.0 4416.6 40.00
8/9/13 4.27 4410.70 4407.00 55.34 4426.0 4416.6 39.99

8/10/13 4.28 4410.70 4407.00 55.28 4426.0 4416.7 39.98
8/11/13 4.28 4410.80 4407.00 55.23 4426.0 4416.7 39.97
8/12/13 4.28 4410.80 4407.00 55.17 4426.0 4416.7 39.96
8/13/13 4.28 4410.90 4407.00 55.12 4426.1 4416.7 39.95
8/14/13 4.29 4410.90 4407.00 55.07 4426.1 4416.7 39.94
8/15/13 4.29 4411.00 4407.00 55.02 4426.1 4416.7 39.93
8/16/13 4.29 4411.00 4407.00 54.96 4426.1 4416.8 39.92
8/17/13 4.30 4411.10 4407.00 54.91 4426.1 4416.8 39.91
8/18/13 4.30 4411.10 4407.00 54.86 4426.1 4416.8 39.89
8/19/13 4.30 4411.20 4407.00 54.81 4426.1 4416.8 39.88
8/20/13 4.30 4411.20 4407.00 54.75 4426.1 4416.8 39.87
8/21/13 4.31 4411.30 4407.00 54.70 4426.1 4416.8 39.86
8/22/13 4.31 4411.40 4407.00 54.65 4426.1 4416.9 39.85
8/23/13 4.31 4411.40 4407.00 54.60 4426.2 4416.9 39.84
8/24/13 4.31 4411.50 4407.00 54.55 4426.2 4416.9 39.83
8/25/13 4.32 4411.50 4407.00 54.50 4426.2 4416.9 39.82
8/26/13 4.32 4411.60 4407.00 54.45 4426.2 4416.9 39.81
8/27/13 4.32 4411.60 4407.00 54.39 4426.2 4416.9 39.80
8/28/13 4.33 4411.70 4407.00 54.34 4426.2 4417.0 39.79
8/29/13 4.33 4411.70 4407.00 54.29 4426.2 4417.0 39.78
8/30/13 4.33 4411.80 4407.00 54.24 4426.2 4417.0 39.77
8/31/13 4.33 4411.80 4407.00 54.19 4426.2 4417.0 39.76
9/1/13 4.34 4411.90 4407.00 54.14 4426.3 4417.0 39.75
9/2/13 4.34 4411.90 4407.00 54.09 4426.3 4417.0 39.74
9/3/13 4.34 4412.00 4407.00 54.04 4426.3 4417.1 39.73
9/4/13 4.35 4412.00 4407.00 53.99 4426.3 4417.1 39.72
9/5/13 4.35 4412.10 4407.00 53.94 4426.3 4417.1 39.71
9/6/13 4.35 4412.10 4407.00 53.89 4426.3 4417.1 39.70
9/7/13 4.35 4412.20 4407.00 53.84 4426.3 4417.1 39.69
9/8/13 4.36 4412.20 4407.00 53.78 4426.3 4417.1 39.68
9/9/13 4.36 4412.30 4407.00 53.73 4426.3 4417.2 39.66

9/10/13 4.36 4412.30 4407.00 53.68 4426.3 4417.2 39.65
9/11/13 4.36 4412.40 4407.00 53.63 4426.4 4417.2 39.64
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

9/12/13 4.37 4412.40 4407.00 53.58 4426.4 4417.2 39.63
9/13/13 4.37 4412.50 4407.00 53.53 4426.4 4417.2 39.62
9/14/13 4.37 4412.50 4407.00 53.48 4426.4 4417.2 39.61
9/15/13 4.38 4412.60 4407.00 53.43 4426.4 4417.3 39.60
9/16/13 4.38 4412.60 4407.00 53.38 4426.4 4417.3 39.59
9/17/13 4.38 4412.70 4407.00 53.34 4426.4 4417.3 39.58
9/18/13 4.38 4412.70 4407.00 53.29 4426.4 4417.3 39.57
9/19/13 4.39 4412.80 4407.00 53.24 4426.4 4417.3 39.56
9/20/13 4.39 4412.80 4407.00 53.19 4426.5 4417.3 39.55
9/21/13 4.39 4412.90 4407.00 53.14 4426.5 4417.4 39.54
9/22/13 4.39 4412.90 4407.00 53.09 4426.5 4417.4 39.53
9/23/13 4.40 4413.00 4407.00 53.04 4426.5 4417.4 39.52
9/24/13 4.40 4413.00 4407.00 53.00 4426.5 4417.4 39.51
9/25/13 4.40 4413.10 4407.00 52.95 4426.5 4417.4 39.50
9/26/13 4.41 4413.10 4407.00 52.90 4426.5 4417.4 39.49
9/27/13 4.41 4413.10 4407.00 52.85 4426.5 4417.5 39.48
9/28/13 4.41 4413.20 4407.00 52.81 4426.5 4417.5 39.46
9/29/13 4.41 4413.20 4407.00 52.76 4426.5 4417.5 39.45
9/30/13 4.42 4413.30 4407.00 52.71 4426.6 4417.5 39.44
10/1/13 4.42 4413.30 4407.00 52.67 4426.6 4417.5 39.43
10/2/13 4.42 4413.40 4407.00 52.63 4426.6 4417.5 39.42
10/3/13 4.42 4413.40 4407.00 52.59 4426.6 4417.6 39.41
10/4/13 4.43 4413.50 4407.00 52.55 4426.6 4417.6 39.39
10/5/13 4.43 4413.50 4407.00 52.51 4426.6 4417.6 39.38
10/6/13 4.43 4413.50 4407.00 52.47 4426.6 4417.6 39.36
10/7/13 4.44 4413.60 4407.00 52.43 4426.6 4417.6 39.35
10/8/13 4.44 4413.60 4407.00 52.39 4426.7 4417.7 39.34
10/9/13 4.44 4413.60 4407.00 52.35 4426.7 4417.7 39.32

10/10/13 4.44 4413.70 4407.00 52.32 4426.7 4417.7 39.31
10/11/13 4.45 4413.70 4407.00 52.28 4426.7 4417.7 39.30
10/12/13 4.45 4413.80 4407.00 52.24 4426.7 4417.7 39.28
10/13/13 4.45 4413.80 4407.00 52.20 4426.7 4417.7 39.27
10/14/13 4.45 4413.80 4407.00 52.16 4426.7 4417.8 39.26
10/15/13 4.46 4413.90 4407.00 52.12 4426.8 4417.8 39.24
10/16/13 4.46 4413.90 4407.00 52.09 4426.8 4417.8 39.23
10/17/13 4.46 4414.00 4407.00 52.05 4426.8 4417.8 39.21
10/18/13 4.47 4414.00 4407.00 52.01 4426.8 4417.8 39.20
10/19/13 4.47 4414.00 4407.00 51.97 4426.8 4417.8 39.19
10/20/13 4.47 4414.10 4407.00 51.94 4426.8 4417.9 39.17
10/21/13 4.47 4414.10 4407.00 51.90 4426.8 4417.9 39.16
10/22/13 4.48 4414.10 4407.00 51.86 4426.9 4417.9 39.15
10/23/13 4.48 4414.20 4407.00 51.83 4426.9 4417.9 39.13
10/24/13 4.48 4414.20 4407.00 51.79 4426.9 4417.9 39.12
10/25/13 4.48 4414.20 4407.00 51.75 4426.9 4417.9 39.11
10/26/13 4.49 4414.30 4407.00 51.72 4426.9 4418.0 39.09
10/27/13 4.49 4414.30 4407.00 51.68 4426.9 4418.0 39.08
10/28/13 4.49 4414.40 4407.00 51.64 4426.9 4418.0 39.07
10/29/13 4.50 4414.40 4407.00 51.61 4426.9 4418.0 39.05
10/30/13 4.50 4414.40 4407.00 51.57 4427.0 4418.0 39.04
10/31/13 4.50 4414.50 4407.00 51.53 4427.0 4418.0 39.02
11/1/13 4.50 4414.50 4407.00 51.50 4427.0 4418.1 39.01
11/2/13 4.51 4414.50 4407.00 51.49 4427.0 4418.1 38.99
11/3/13 4.51 4414.50 4407.00 51.48 4427.0 4418.1 38.97
11/4/13 4.51 4414.50 4407.00 51.46 4427.0 4418.1 38.96
11/5/13 4.51 4414.50 4407.00 51.45 4427.1 4418.1 38.94
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

11/6/13 4.52 4414.60 4407.00 51.44 4427.1 4418.1 38.92
11/7/13 4.52 4414.60 4407.00 51.43 4427.1 4418.2 38.90
11/8/13 4.52 4414.60 4407.00 51.42 4427.1 4418.2 38.89
11/9/13 4.53 4414.60 4407.00 51.41 4427.1 4418.2 38.87

11/10/13 4.53 4414.60 4407.00 51.39 4427.2 4418.2 38.85
11/11/13 4.53 4414.60 4407.00 51.38 4427.2 4418.2 38.83
11/12/13 4.53 4414.60 4407.00 51.37 4427.2 4418.2 38.81
11/13/13 4.54 4414.60 4407.00 51.36 4427.2 4418.3 38.80
11/14/13 4.54 4414.70 4407.00 51.35 4427.2 4418.3 38.78
11/15/13 4.54 4414.70 4407.00 51.34 4427.2 4418.3 38.76
11/16/13 4.54 4414.70 4407.00 51.33 4427.3 4418.3 38.74
11/17/13 4.55 4414.70 4407.00 51.31 4427.3 4418.3 38.72
11/18/13 4.55 4414.70 4407.00 51.30 4427.3 4418.3 38.71
11/19/13 4.55 4414.70 4407.00 51.29 4427.3 4418.4 38.69
11/20/13 4.56 4414.70 4407.00 51.28 4427.3 4418.4 38.67
11/21/13 4.56 4414.70 4407.00 51.27 4427.3 4418.4 38.65
11/22/13 4.56 4414.70 4407.00 51.26 4427.4 4418.4 38.63
11/23/13 4.56 4414.80 4407.00 51.25 4427.4 4418.4 38.62
11/24/13 4.57 4414.80 4407.00 51.24 4427.4 4418.4 38.60
11/25/13 4.57 4414.80 4407.00 51.22 4427.4 4418.5 38.58
11/26/13 4.57 4414.80 4407.00 51.21 4427.4 4418.5 38.56
11/27/13 4.57 4414.80 4407.00 51.20 4427.5 4418.5 38.55
11/28/13 4.58 4414.80 4407.00 51.19 4427.5 4418.5 38.53
11/29/13 4.58 4414.80 4407.00 51.18 4427.5 4418.5 38.51
11/30/13 4.58 4414.80 4407.00 51.17 4427.5 4418.5 38.49
12/1/13 4.59 4414.80 4407.00 51.16 4427.5 4418.6 38.47
12/2/13 4.59 4414.80 4407.00 51.15 4427.5 4418.6 38.45
12/3/13 4.59 4414.90 4407.00 51.15 4427.6 4418.6 38.43
12/4/13 4.59 4414.90 4407.00 51.14 4427.6 4418.6 38.41
12/5/13 4.60 4414.90 4407.00 51.14 4427.6 4418.6 38.39
12/6/13 4.60 4414.90 4407.00 51.14 4427.6 4418.7 38.36
12/7/13 4.60 4414.90 4407.00 51.13 4427.7 4418.7 38.34
12/8/13 4.61 4414.90 4407.00 51.13 4427.7 4418.7 38.32
12/9/13 4.61 4414.90 4407.00 51.12 4427.7 4418.7 38.30

12/10/13 4.61 4414.90 4407.00 51.12 4427.7 4418.7 38.28
12/11/13 4.61 4414.90 4407.00 51.11 4427.7 4418.7 38.25
12/12/13 4.62 4414.90 4407.00 51.11 4427.8 4418.8 38.23
12/13/13 4.62 4414.90 4407.00 51.10 4427.8 4418.8 38.21
12/14/13 4.62 4414.90 4407.00 51.10 4427.8 4418.8 38.19
12/15/13 4.62 4414.90 4407.00 51.09 4427.8 4418.8 38.17
12/16/13 4.63 4414.90 4407.00 51.09 4427.9 4418.8 38.14
12/17/13 4.63 4414.90 4407.00 51.09 4427.9 4418.8 38.12
12/18/13 4.63 4414.90 4407.00 51.08 4427.9 4418.9 38.10
12/19/13 4.64 4414.90 4407.00 51.08 4427.9 4418.9 38.08
12/20/13 4.64 4414.90 4407.00 51.07 4427.9 4418.9 38.06
12/21/13 4.64 4414.90 4407.00 51.07 4428.0 4418.9 38.04
12/22/13 4.64 4414.90 4407.00 51.06 4428.0 4418.9 38.01
12/23/13 4.65 4414.90 4407.00 51.06 4428.0 4418.9 37.99
12/24/13 4.65 4414.90 4407.00 51.05 4428.0 4419.0 37.97
12/25/13 4.65 4415.00 4407.00 51.05 4428.1 4419.0 37.95
12/26/13 4.65 4415.00 4407.00 51.05 4428.1 4419.0 37.93
12/27/13 4.66 4415.00 4407.00 51.04 4428.1 4419.0 37.90
12/28/13 4.66 4415.00 4407.00 51.04 4428.1 4419.0 37.88
12/29/13 4.66 4415.00 4407.00 51.03 4428.1 4419.0 37.86
12/30/13 4.67 4415.00 4407.00 51.03 4428.2 4419.1 37.84
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

12/31/13 4.67 4415.00 4407.00 51.02 4428.2 4419.1 37.82
1/1/14 4.67 4415.00 4407.00 51.02 4428.2 4419.1 37.79
1/2/14 4.67 4415.00 4407.00 51.01 4428.2 4419.1 37.77
1/3/14 4.68 4415.00 4407.00 51.00 4428.3 4419.1 37.75
1/4/14 4.68 4415.00 4407.00 50.99 4428.3 4419.1 37.72
1/5/14 4.68 4415.00 4407.00 50.98 4428.3 4419.2 37.70
1/6/14 4.68 4415.00 4407.00 50.97 4428.3 4419.2 37.67
1/7/14 4.69 4415.00 4407.00 50.96 4428.4 4419.2 37.65
1/8/14 4.69 4415.10 4407.00 50.95 4428.4 4419.2 37.63
1/9/14 4.69 4415.10 4407.00 50.94 4428.4 4419.2 37.60

1/10/14 4.70 4415.10 4407.00 50.93 4428.4 4419.2 37.58
1/11/14 4.70 4415.10 4407.00 50.92 4428.4 4419.3 37.55
1/12/14 4.70 4415.10 4407.00 50.91 4428.5 4419.3 37.53
1/13/14 4.70 4415.10 4407.00 50.90 4428.5 4419.3 37.51
1/14/14 4.71 4415.10 4407.00 50.89 4428.5 4419.3 37.48
1/15/14 4.71 4415.10 4407.00 50.88 4428.5 4419.3 37.46
1/16/14 4.71 4415.10 4407.00 50.87 4428.6 4419.3 37.43
1/17/14 4.71 4415.10 4407.00 50.86 4428.6 4419.4 37.41
1/18/14 4.72 4415.20 4407.00 50.85 4428.6 4419.4 37.39
1/19/14 4.72 4415.20 4407.00 50.84 4428.6 4419.4 37.36
1/20/14 4.72 4415.20 4407.00 50.83 4428.7 4419.4 37.34
1/21/14 4.73 4415.20 4407.00 50.82 4428.7 4419.4 37.31
1/22/14 4.73 4415.20 4407.00 50.81 4428.7 4419.4 37.29
1/23/14 4.73 4415.20 4407.00 50.80 4428.7 4419.5 37.27
1/24/14 4.73 4415.20 4407.00 50.79 4428.8 4419.5 37.24
1/25/14 4.74 4415.20 4407.00 50.78 4428.8 4419.5 37.22
1/26/14 4.74 4415.20 4407.00 50.77 4428.8 4419.5 37.19
1/27/14 4.74 4415.20 4407.00 50.76 4428.8 4419.5 37.17
1/28/14 4.74 4415.30 4407.00 50.75 4428.9 4419.5 37.15
1/29/14 4.75 4415.30 4407.00 50.74 4428.9 4419.6 37.12
1/30/14 4.75 4415.30 4407.00 50.73 4428.9 4419.6 37.10
1/31/14 4.75 4415.30 4407.00 50.72 4428.9 4419.6 37.07
2/1/14 4.76 4415.30 4407.00 50.71 4429.0 4419.6 37.05
2/2/14 4.76 4415.30 4407.00 50.70 4429.0 4419.6 37.02
2/3/14 4.76 4415.30 4407.00 50.69 4429.0 4419.6 37.00
2/4/14 4.76 4415.30 4407.00 50.68 4429.0 4419.7 36.98
2/5/14 4.77 4415.30 4407.00 50.68 4429.0 4419.7 36.95
2/6/14 4.77 4415.60 4407.70 50.43 4429.0 4419.7 36.96
2/7/14 4.77 4415.80 4408.40 50.18 4429.0 4419.7 36.96
2/8/14 4.77 4416.10 4409.00 49.93 4429.0 4419.7 36.97
2/9/14 4.78 4416.30 4409.70 49.68 4429.0 4419.7 36.98

2/10/14 4.78 4416.60 4410.10 49.43 4429.0 4419.7 36.98
2/11/14 4.78 4416.80 4410.20 49.18 4429.0 4419.7 36.99
2/12/14 4.79 4417.10 4410.30 48.93 4429.0 4419.7 37.00
2/13/14 4.79 4417.30 4410.40 48.68 4429.0 4419.7 37.00
2/14/14 4.79 4417.60 4410.60 48.44 4429.0 4419.7 37.01
2/15/14 4.79 4417.80 4410.70 48.19 4429.0 4419.7 37.01
2/16/14 4.80 4418.10 4410.80 47.94 4429.0 4419.7 37.02
2/17/14 4.80 4418.30 4410.90 47.70 4429.0 4419.7 37.03
2/18/14 4.80 4418.60 4411.10 47.45 4429.0 4419.7 37.03
2/19/14 4.80 4418.80 4411.20 47.20 4429.0 4419.7 37.04
2/20/14 4.81 4419.00 4411.30 46.96 4429.0 4419.7 37.05
2/21/14 4.81 4419.30 4411.40 46.71 4428.9 4419.7 37.05
2/22/14 4.81 4419.50 4411.50 46.47 4428.9 4419.7 37.06
2/23/14 4.82 4419.80 4411.70 46.22 4428.9 4419.7 37.06
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

2/24/14 4.82 4420.00 4411.80 45.99 4428.9 4419.7 37.07
2/25/14 4.82 4420.10 4411.90 45.91 4428.9 4419.7 37.08
2/26/14 4.82 4420.20 4412.00 45.83 4428.9 4419.7 37.08
2/27/14 4.83 4420.30 4412.20 45.75 4428.9 4419.7 37.09
2/28/14 4.83 4420.30 4412.30 45.66 4428.9 4419.7 37.10
3/1/14 4.83 4420.40 4412.40 45.58 4428.9 4419.7 37.10
3/2/14 4.84 4420.50 4412.50 45.49 4428.9 4419.7 37.11
3/3/14 4.84 4420.60 4412.60 45.41 4428.9 4419.7 37.11
3/4/14 4.84 4420.70 4412.80 45.32 4428.9 4419.7 37.12
3/5/14 4.84 4420.80 4412.90 45.23 4428.9 4419.7 37.12
3/6/14 4.85 4420.90 4413.00 45.15 4428.9 4419.7 37.13
3/7/14 4.85 4420.90 4413.10 45.06 4428.9 4419.7 37.13
3/8/14 4.85 4421.00 4413.30 44.97 4428.9 4419.7 37.14
3/9/14 4.85 4421.10 4413.40 44.89 4428.9 4419.7 37.14

3/10/14 4.86 4421.20 4413.50 44.80 4428.9 4419.7 37.15
3/11/14 4.86 4421.30 4413.60 44.71 4428.8 4419.7 37.15
3/12/14 4.86 4421.40 4413.70 44.63 4428.8 4419.7 37.16
3/13/14 4.87 4421.50 4413.90 44.54 4428.8 4419.7 37.17
3/14/14 4.87 4421.50 4414.00 44.46 4428.8 4419.7 37.17
3/15/14 4.87 4421.60 4414.10 44.37 4428.8 4419.7 37.18
3/16/14 4.87 4421.70 4414.20 44.28 4428.8 4419.7 37.18
3/17/14 4.88 4421.80 4414.40 44.20 4428.8 4419.7 37.19
3/18/14 4.88 4421.90 4414.50 44.11 4428.8 4419.7 37.19
3/19/14 4.88 4422.00 4414.60 44.02 4428.8 4419.7 37.20
3/20/14 4.88 4422.10 4414.70 43.94 4428.8 4419.7 37.20
3/21/14 4.89 4422.10 4414.80 43.85 4428.8 4419.7 37.21
3/22/14 4.89 4422.20 4415.00 43.77 4428.8 4419.7 37.21
3/23/14 4.89 4422.30 4415.10 43.68 4428.8 4419.7 37.22
3/24/14 4.90 4422.40 4415.20 43.60 4428.8 4419.7 37.22
3/25/14 4.90 4422.50 4415.30 43.51 4428.8 4419.7 37.23
3/26/14 4.90 4422.60 4415.50 43.43 4428.8 4419.7 37.23
3/27/14 4.90 4422.70 4415.60 43.34 4428.8 4419.7 37.24
3/28/14 4.91 4422.70 4415.70 43.25 4428.8 4419.7 37.24
3/29/14 4.91 4422.80 4415.80 43.17 4428.8 4419.7 37.25
3/30/14 4.91 4422.90 4415.90 43.08 4428.7 4419.7 37.25
3/31/14 4.91 4423.00 4416.10 43.00 4428.7 4419.7 37.26
4/1/14 4.92 4423.10 4416.20 42.91 4428.7 4419.7 37.26
4/2/14 4.92 4423.20 4416.30 42.84 4428.7 4419.7 37.27
4/3/14 4.92 4423.20 4416.40 42.76 4428.7 4419.7 37.28
4/4/14 4.93 4423.30 4416.60 42.69 4428.7 4419.7 37.29
4/5/14 4.93 4423.40 4416.70 42.61 4428.7 4419.7 37.30
4/6/14 4.93 4423.50 4416.80 42.54 4428.7 4419.7 37.31
4/7/14 4.93 4423.50 4416.90 42.46 4428.7 4419.7 37.32
4/8/14 4.94 4423.60 4417.00 42.39 4428.7 4419.7 37.32
4/9/14 4.94 4423.70 4417.20 42.31 4428.7 4419.7 37.33

4/10/14 4.94 4423.80 4417.30 42.24 4428.7 4419.7 37.34
4/11/14 4.94 4423.80 4417.40 42.16 4428.7 4419.7 37.35
4/12/14 4.95 4423.90 4417.50 42.09 4428.6 4419.7 37.36
4/13/14 4.95 4424.00 4417.70 42.01 4428.6 4419.7 37.37
4/14/14 4.95 4424.10 4417.80 41.94 4428.6 4419.7 37.38
4/15/14 4.96 4424.10 4417.90 41.87 4428.6 4419.7 37.38
4/16/14 4.96 4424.20 4418.00 41.79 4428.6 4419.7 37.39
4/17/14 4.96 4424.30 4418.20 41.72 4428.6 4419.7 37.40
4/18/14 4.96 4424.40 4418.30 41.64 4428.6 4419.7 37.41
4/19/14 4.97 4424.40 4418.40 41.57 4428.6 4419.7 37.42
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

4/20/14 4.97 4424.50 4418.50 41.49 4428.6 4419.7 37.43
4/21/14 4.97 4424.60 4418.60 41.42 4428.6 4419.7 37.44
4/22/14 4.97 4424.70 4418.80 41.35 4428.6 4419.7 37.44
4/23/14 4.98 4424.70 4418.90 41.27 4428.5 4419.7 37.45
4/24/14 4.98 4424.80 4419.00 41.20 4428.5 4419.7 37.46
4/25/14 4.98 4424.90 4419.10 41.12 4428.5 4419.7 37.47
4/26/14 4.99 4425.00 4419.30 41.05 4428.5 4419.7 37.48
4/27/14 4.99 4425.00 4419.40 40.98 4428.5 4419.7 37.49
4/28/14 4.99 4425.10 4419.50 40.90 4428.5 4419.7 37.50
4/29/14 4.99 4425.20 4419.60 40.83 4428.5 4419.7 37.50
4/30/14 5.00 4425.20 4419.70 40.75 4428.5 4419.7 37.51
5/1/14 5.00 4425.30 4419.90 40.68 4428.5 4419.7 37.52
5/2/14 5.00 4425.40 4420.00 40.61 4428.5 4419.7 37.53
5/3/14 5.00 4425.50 4420.00 40.53 4428.5 4419.7 37.54
5/4/14 5.01 4425.50 4420.10 40.46 4428.5 4419.7 37.55
5/5/14 5.01 4425.60 4420.10 40.39 4428.4 4419.7 37.56
5/6/14 5.01 4425.70 4420.20 40.32 4428.4 4419.7 37.57
5/7/14 5.02 4425.80 4420.20 40.24 4428.4 4419.7 37.58
5/8/14 5.02 4425.80 4420.20 40.17 4428.4 4419.7 37.59
5/9/14 5.02 4425.90 4420.30 40.10 4428.4 4419.7 37.60

5/10/14 5.02 4426.00 4420.30 40.02 4428.4 4419.7 37.61
5/11/14 5.03 4426.00 4420.40 39.95 4428.4 4419.7 37.62
5/12/14 5.03 4426.10 4420.40 39.88 4428.4 4419.7 37.63
5/13/14 5.03 4426.20 4420.40 39.81 4428.4 4419.7 37.64
5/14/14 5.03 4426.30 4420.50 39.73 4428.4 4419.7 37.65
5/15/14 5.04 4426.30 4420.50 39.66 4428.3 4419.7 37.66
5/16/14 5.04 4426.40 4420.60 39.59 4428.3 4419.7 37.67
5/17/14 5.04 4426.50 4420.60 39.52 4428.3 4419.7 37.68
5/18/14 5.05 4426.60 4420.70 39.45 4428.3 4419.7 37.69
5/19/14 5.05 4426.60 4420.70 39.37 4428.3 4419.7 37.69
5/20/14 5.05 4426.70 4420.70 39.30 4428.3 4419.7 37.70
5/21/14 5.05 4426.80 4420.80 39.23 4428.3 4419.7 37.71
5/22/14 5.06 4426.80 4420.80 39.16 4428.3 4419.7 37.72
5/23/14 5.06 4426.90 4420.90 39.09 4428.3 4419.7 37.73
5/24/14 5.06 4427.00 4420.90 39.01 4428.3 4419.7 37.74
5/25/14 5.07 4427.10 4420.90 38.94 4428.2 4419.7 37.75
5/26/14 5.07 4427.10 4421.00 38.87 4428.2 4419.7 37.76
5/27/14 5.07 4427.20 4421.00 38.80 4428.2 4419.7 37.77
5/28/14 5.07 4427.30 4421.10 38.73 4428.2 4419.7 37.78
5/29/14 5.08 4427.30 4421.10 38.66 4428.2 4419.7 37.79
5/30/14 5.08 4427.40 4421.20 38.58 4428.2 4419.7 37.80
5/31/14 5.08 4427.50 4421.20 38.51 4428.2 4419.7 37.81
6/1/14 5.08 4427.60 4421.20 38.44 4428.2 4419.7 37.82
6/2/14 5.09 4427.60 4421.30 38.37 4428.2 4419.7 37.83
6/3/14 5.09 4427.70 4421.30 38.31 4428.2 4419.7 37.85
6/4/14 5.09 4427.80 4421.40 38.24 4428.1 4419.7 37.86
6/5/14 5.10 4427.80 4421.40 38.17 4428.1 4419.7 37.87
6/6/14 5.10 4427.90 4421.40 38.11 4428.1 4419.7 37.89
6/7/14 5.10 4428.00 4421.50 38.04 4428.1 4419.7 37.90
6/8/14 5.10 4428.00 4421.50 37.97 4428.1 4419.7 37.91
6/9/14 5.11 4428.10 4421.60 37.90 4428.1 4419.7 37.93

6/10/14 5.11 4428.20 4421.60 37.84 4428.1 4419.7 37.94
6/11/14 5.11 4428.20 4421.60 37.77 4428.0 4419.7 37.95
6/12/14 5.11 4428.30 4421.70 37.70 4428.0 4419.7 37.97
6/13/14 5.12 4428.40 4421.70 37.64 4428.0 4419.7 37.98

Appendix E, Table 1 Page 34



Appendix E
Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

6/14/14 5.12 4428.40 4421.80 37.57 4428.0 4419.7 37.99
6/15/14 5.12 4428.50 4421.80 37.51 4428.0 4419.7 38.00
6/16/14 5.13 4428.60 4421.90 37.44 4428.0 4419.7 38.02
6/17/14 5.13 4428.60 4421.90 37.37 4428.0 4419.7 38.03
6/18/14 5.13 4428.70 4421.90 37.31 4428.0 4419.7 38.04
6/19/14 5.13 4428.80 4422.00 37.24 4427.9 4419.7 38.06
6/20/14 5.14 4428.80 4422.00 37.18 4427.9 4419.7 38.07
6/21/14 5.14 4428.90 4422.10 37.11 4427.9 4419.7 38.08
6/22/14 5.14 4429.00 4422.10 37.04 4427.9 4419.7 38.10
6/23/14 5.14 4429.00 4422.10 36.98 4427.9 4419.7 38.11
6/24/14 5.15 4429.10 4422.20 36.91 4427.9 4419.7 38.12
6/25/14 5.15 4429.20 4422.20 36.85 4427.9 4419.7 38.14
6/26/14 5.15 4429.20 4422.30 36.78 4427.9 4419.7 38.15
6/27/14 5.16 4429.30 4422.30 36.72 4427.8 4419.7 38.16
6/28/14 5.16 4429.40 4422.30 36.65 4427.8 4419.7 38.18
6/29/14 5.16 4429.40 4422.40 36.59 4427.8 4419.7 38.19
6/30/14 5.16 4429.50 4422.40 36.52 4427.8 4419.7 38.20
7/1/14 5.17 4429.50 4422.50 36.45 4427.8 4419.7 38.22
7/2/14 5.17 4429.60 4422.50 36.40 4427.8 4419.7 38.24
7/3/14 5.17 4429.70 4422.60 36.34 4427.7 4419.7 38.26
7/4/14 5.17 4429.70 4422.60 36.29 4427.7 4419.7 38.28
7/5/14 5.18 4429.80 4422.60 36.23 4427.7 4419.7 38.30
7/6/14 5.18 4429.80 4422.70 36.18 4427.7 4419.7 38.32
7/7/14 5.18 4429.90 4422.70 36.12 4427.7 4419.7 38.34
7/8/14 5.19 4429.90 4422.80 36.07 4427.6 4419.7 38.36
7/9/14 5.19 4430.00 4422.80 36.01 4427.6 4419.7 38.38

7/10/14 5.19 4430.00 4422.80 35.98 4427.6 4419.7 38.40
7/11/14 5.19 4430.10 4422.90 35.95 4427.6 4419.7 38.42
7/12/14 5.20 4430.10 4422.90 35.92 4427.6 4419.7 38.44
7/13/14 5.20 4430.10 4423.00 35.89 4427.5 4419.7 38.46
7/14/14 5.20 4430.10 4423.00 35.86 4427.5 4419.7 38.48
7/15/14 5.20 4430.20 4423.00 35.83 4427.5 4419.7 38.50
7/16/14 5.21 4430.20 4423.10 35.80 4427.5 4419.7 38.52
7/17/14 5.21 4430.20 4423.10 35.77 4427.5 4419.7 38.54
7/18/14 5.21 4430.30 4423.20 35.74 4427.4 4419.7 38.56
7/19/14 5.22 4430.30 4423.20 35.71 4427.4 4419.7 38.58
7/20/14 5.22 4430.30 4423.30 35.68 4427.4 4419.7 38.60
7/21/14 5.22 4430.30 4423.30 35.65 4427.4 4419.7 38.62
7/22/14 5.22 4430.40 4423.30 35.62 4427.4 4419.7 38.64
7/23/14 5.23 4430.40 4423.40 35.59 4427.3 4419.7 38.66
7/24/14 5.23 4430.40 4423.40 35.57 4427.3 4419.7 38.68
7/25/14 5.23 4430.50 4423.50 35.54 4427.3 4419.7 38.70
7/26/14 5.23 4430.50 4423.50 35.51 4427.3 4419.7 38.72
7/27/14 5.24 4430.50 4423.50 35.48 4427.3 4419.7 38.74
7/28/14 5.24 4430.60 4423.60 35.45 4427.2 4419.7 38.77
7/29/14 5.24 4430.60 4423.60 35.42 4427.2 4419.7 38.79
7/30/14 5.25 4430.60 4423.70 35.39 4427.2 4419.7 38.81
7/31/14 5.25 4430.60 4423.70 35.36 4427.2 4419.7 38.83
8/1/14 5.25 4430.70 4423.70 35.33 4427.2 4419.7 38.85
8/2/14 5.25 4430.70 4423.80 35.30 4427.1 4419.7 38.87
8/3/14 5.26 4430.70 4423.80 35.26 4427.1 4419.7 38.89
8/4/14 5.26 4430.80 4423.90 35.23 4427.1 4419.7 38.91
8/5/14 5.26 4430.80 4423.90 35.19 4427.1 4419.7 38.93
8/6/14 5.26 4430.80 4424.00 35.16 4427.1 4419.7 38.95
8/7/14 5.27 4430.90 4424.00 35.13 4427.0 4419.7 38.97
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

8/8/14 5.27 4430.90 4424.00 35.09 4427.0 4419.7 38.99
8/9/14 5.27 4430.90 4424.10 35.06 4427.0 4419.7 39.01

8/10/14 5.28 4431.00 4424.10 35.02 4427.0 4419.7 39.03
8/11/14 5.28 4431.00 4424.20 34.99 4426.9 4419.7 39.05
8/12/14 5.28 4431.00 4424.20 34.95 4426.9 4419.7 39.07
8/13/14 5.28 4431.10 4424.20 34.92 4426.9 4419.7 39.09
8/14/14 5.29 4431.10 4424.30 34.89 4426.9 4419.7 39.11
8/15/14 5.29 4431.10 4424.30 34.85 4426.9 4419.7 39.13
8/16/14 5.29 4431.20 4424.40 34.82 4426.8 4419.7 39.15
8/17/14 5.30 4431.20 4424.40 34.78 4426.8 4419.7 39.17
8/18/14 5.30 4431.30 4424.50 34.75 4426.8 4419.7 39.19
8/19/14 5.30 4431.30 4424.50 34.72 4426.8 4419.7 39.21
8/20/14 5.30 4431.30 4424.50 34.68 4426.8 4419.7 39.23
8/21/14 5.31 4431.40 4424.60 34.65 4426.7 4419.7 39.25
8/22/14 5.31 4431.40 4424.60 34.61 4426.7 4419.7 39.28
8/23/14 5.31 4431.40 4424.70 34.58 4426.7 4419.7 39.30
8/24/14 5.31 4431.50 4424.70 34.55 4426.7 4419.7 39.32
8/25/14 5.32 4431.50 4424.70 34.51 4426.7 4419.7 39.34
8/26/14 5.32 4431.50 4424.80 34.48 4426.6 4419.7 39.36
8/27/14 5.32 4431.60 4424.80 34.45 4426.6 4419.7 39.38
8/28/14 5.33 4431.60 4424.90 34.41 4426.6 4419.7 39.40
8/29/14 5.33 4431.60 4424.90 34.38 4426.6 4419.7 39.42
8/30/14 5.33 4431.70 4424.90 34.35 4426.6 4419.7 39.44
8/31/14 5.33 4431.70 4425.00 34.31 4426.5 4419.7 39.46
9/1/14 5.34 4431.70 4425.00 34.28 4426.5 4419.7 39.48
9/2/14 5.34 4431.80 4425.10 34.24 4426.5 4419.7 39.50
9/3/14 5.34 4431.80 4425.10 34.21 4426.5 4419.7 39.52
9/4/14 5.34 4431.80 4425.20 34.18 4426.5 4419.7 39.54
9/5/14 5.35 4431.90 4425.20 34.14 4426.4 4419.7 39.56
9/6/14 5.35 4431.90 4425.20 34.11 4426.4 4419.7 39.58
9/7/14 5.35 4431.90 4425.30 34.08 4426.4 4419.7 39.60
9/8/14 5.36 4432.00 4425.30 34.04 4426.4 4419.7 39.62
9/9/14 5.36 4432.00 4425.40 34.01 4426.4 4419.7 39.64

9/10/14 5.36 4432.00 4425.40 33.98 4426.3 4419.7 39.66
9/11/14 5.36 4432.10 4425.40 33.94 4426.3 4419.7 39.68
9/12/14 5.37 4432.10 4425.50 33.91 4426.3 4419.7 39.70
9/13/14 5.37 4432.10 4425.50 33.88 4426.3 4419.7 39.72
9/14/14 5.37 4432.20 4425.60 33.84 4426.3 4419.7 39.74
9/15/14 5.37 4432.20 4425.60 33.81 4426.2 4419.7 39.76
9/16/14 5.38 4432.20 4425.60 33.78 4426.2 4419.7 39.78
9/17/14 5.38 4432.30 4425.70 33.74 4426.2 4419.7 39.80
9/18/14 5.38 4432.30 4425.70 33.71 4426.2 4419.7 39.82
9/19/14 5.39 4432.30 4425.80 33.68 4426.2 4419.7 39.84
9/20/14 5.39 4432.40 4425.80 33.64 4426.1 4419.7 39.86
9/21/14 5.39 4432.40 4425.90 33.61 4426.1 4419.7 39.88
9/22/14 5.39 4432.40 4425.90 33.58 4426.1 4419.7 39.90
9/23/14 5.40 4432.50 4425.90 33.55 4426.1 4419.7 39.92
9/24/14 5.40 4432.50 4426.00 33.51 4426.1 4419.7 39.94
9/25/14 5.40 4432.50 4426.00 33.48 4426.0 4419.7 39.96
9/26/14 5.40 4432.60 4426.10 33.45 4426.0 4419.7 39.98
9/27/14 5.41 4432.60 4426.10 33.41 4426.0 4419.7 40.00
9/28/14 5.41 4432.60 4426.10 33.38 4426.0 4419.7 40.02
9/29/14 5.41 4432.70 4426.20 33.35 4426.0 4419.7 40.04
9/30/14 5.42 4432.70 4426.20 33.32 4425.9 4419.7 40.06
10/1/14 5.42 4432.70 4426.30 33.28 4425.9 4419.7 40.08
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10/2/14 5.42 4432.80 4426.30 33.25 4425.9 4419.7 40.10
10/3/14 5.42 4432.80 4426.30 33.21 4425.9 4419.7 40.11
10/4/14 5.43 4432.80 4426.40 33.18 4425.9 4419.7 40.13
10/5/14 5.43 4432.90 4426.40 33.15 4425.9 4419.7 40.15
10/6/14 5.43 4432.90 4426.50 33.11 4425.8 4419.7 40.16
10/7/14 5.43 4432.90 4426.50 33.08 4425.8 4419.7 40.18
10/8/14 5.44 4433.00 4426.60 33.04 4425.8 4419.7 40.20
10/9/14 5.44 4433.00 4426.60 33.01 4425.8 4419.7 40.21

10/10/14 5.44 4433.00 4426.60 32.97 4425.8 4419.7 40.23
10/11/14 5.45 4433.10 4426.70 32.94 4425.8 4419.7 40.25
10/12/14 5.45 4433.10 4426.70 32.91 4425.7 4419.7 40.27
10/13/14 5.45 4433.10 4426.80 32.87 4425.7 4419.7 40.28
10/14/14 5.45 4433.20 4426.80 32.84 4425.7 4419.7 40.30
10/15/14 5.46 4433.20 4426.80 32.81 4425.7 4419.7 40.32
10/16/14 5.46 4433.20 4426.90 32.77 4425.7 4419.7 40.33
10/17/14 5.46 4433.30 4426.90 32.74 4425.7 4419.7 40.35
10/18/14 5.46 4433.30 4427.00 32.70 4425.6 4419.7 40.37
10/19/14 5.47 4433.30 4427.00 32.67 4425.6 4419.7 40.38
10/20/14 5.47 4433.40 4427.10 32.64 4425.6 4419.7 40.40
10/21/14 5.47 4433.40 4427.10 32.60 4425.6 4419.7 40.42
10/22/14 5.48 4433.40 4427.10 32.57 4425.6 4419.7 40.43
10/23/14 5.48 4433.50 4427.20 32.53 4425.6 4419.7 40.45
10/24/14 5.48 4433.50 4427.20 32.50 4425.5 4419.7 40.47
10/25/14 5.48 4433.50 4427.30 32.47 4425.5 4419.7 40.48
10/26/14 5.49 4433.60 4427.30 32.43 4425.5 4419.7 40.50
10/27/14 5.49 4433.60 4427.30 32.40 4425.5 4419.7 40.52
10/28/14 5.49 4433.60 4427.40 32.37 4425.5 4419.7 40.53
10/29/14 5.49 4433.70 4427.40 32.33 4425.4 4419.7 40.55
10/30/14 5.50 4433.70 4427.50 32.30 4425.4 4419.7 40.57
10/31/14 5.50 4433.70 4427.50 32.27 4425.4 4419.7 40.58
11/1/14 5.50 4433.80 4427.50 32.23 4425.4 4419.7 40.60
11/2/14 5.51 4433.80 4427.60 32.20 4425.4 4419.7 40.61
11/3/14 5.51 4433.80 4427.60 32.17 4425.4 4419.7 40.63
11/4/14 5.51 4433.90 4427.70 32.13 4425.4 4419.7 40.64
11/5/14 5.51 4433.90 4427.70 32.10 4425.3 4419.7 40.65
11/6/14 5.52 4433.90 4427.80 32.06 4425.3 4419.7 40.66
11/7/14 5.52 4434.00 4427.80 32.03 4425.3 4419.7 40.68
11/8/14 5.52 4434.00 4427.80 31.99 4425.3 4419.7 40.69
11/9/14 5.53 4434.00 4427.90 31.96 4425.3 4419.7 40.70

11/10/14 5.53 4434.10 4427.90 31.93 4425.3 4419.7 40.71
11/11/14 5.53 4434.10 4428.00 31.89 4425.3 4419.7 40.73
11/12/14 5.53 4434.10 4428.00 31.86 4425.3 4419.7 40.74
11/13/14 5.54 4434.20 4428.00 31.82 4425.2 4419.7 40.75
11/14/14 5.54 4434.20 4428.10 31.79 4425.2 4419.7 40.76
11/15/14 5.54 4434.20 4428.10 31.76 4425.2 4419.7 40.78
11/16/14 5.54 4434.30 4428.20 31.72 4425.2 4419.7 40.79
11/17/14 5.55 4434.30 4428.20 31.69 4425.2 4419.7 40.80
11/18/14 5.55 4434.30 4428.20 31.65 4425.2 4419.7 40.81
11/19/14 5.55 4434.40 4428.30 31.62 4425.2 4419.7 40.83
11/20/14 5.56 4434.40 4428.30 31.59 4425.2 4419.7 40.84
11/21/14 5.56 4434.40 4428.40 31.55 4425.1 4419.7 40.85
11/22/14 5.56 4434.50 4428.40 31.52 4425.1 4419.7 40.86
11/23/14 5.56 4434.50 4428.50 31.49 4425.1 4419.7 40.88
11/24/14 5.57 4434.50 4428.50 31.45 4425.1 4419.7 40.89
11/25/14 5.57 4434.60 4428.50 31.42 4425.1 4419.7 40.90
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11/26/14 5.57 4434.60 4428.60 31.39 4425.1 4419.7 40.91
11/27/14 5.57 4434.60 4428.60 31.35 4425.1 4419.7 40.93
11/28/14 5.58 4434.70 4428.70 31.32 4425.1 4419.7 40.94
11/29/14 5.58 4434.70 4428.70 31.28 4425.0 4419.7 40.95
11/30/14 5.58 4434.80 4428.70 31.25 4425.0 4419.7 40.96
12/1/14 5.59 4434.80 4428.80 31.22 4425.0 4419.7 40.98
12/2/14 5.59 4434.80 4428.80 31.18 4425.0 4419.7 40.98
12/3/14 5.59 4434.90 4428.90 31.14 4425.0 4419.7 40.99
12/4/14 5.59 4434.90 4428.90 31.11 4425.0 4419.7 41.00
12/5/14 5.60 4434.90 4428.90 31.07 4425.0 4419.7 41.01
12/6/14 5.60 4435.00 4429.00 31.03 4425.0 4419.7 41.02
12/7/14 5.60 4435.00 4429.00 31.00 4425.0 4419.7 41.03
12/8/14 5.60 4435.00 4429.10 30.96 4425.0 4419.7 41.03
12/9/14 5.61 4435.10 4429.10 30.93 4425.0 4419.7 41.04

12/10/14 5.61 4435.10 4429.20 30.89 4424.9 4419.7 41.05
12/11/14 5.61 4435.10 4429.20 30.85 4424.9 4419.7 41.06
12/12/14 5.62 4435.20 4429.20 30.82 4424.9 4419.7 41.07
12/13/14 5.62 4435.20 4429.30 30.78 4424.9 4419.7 41.08
12/14/14 5.62 4435.30 4429.30 30.74 4424.9 4419.7 41.09
12/15/14 5.62 4435.30 4429.40 30.71 4424.9 4419.7 41.09
12/16/14 5.63 4435.30 4429.40 30.67 4424.9 4419.7 41.10
12/17/14 5.63 4435.40 4429.40 30.63 4424.9 4419.7 41.11
12/18/14 5.63 4435.40 4429.50 30.60 4424.9 4419.7 41.12
12/19/14 5.63 4435.40 4429.50 30.56 4424.9 4419.7 41.13
12/20/14 5.64 4435.50 4429.60 30.53 4424.9 4419.7 41.14
12/21/14 5.64 4435.50 4429.60 30.49 4424.9 4419.7 41.14
12/22/14 5.64 4435.50 4429.60 30.45 4424.8 4419.7 41.15
12/23/14 5.65 4435.60 4429.70 30.42 4424.8 4419.7 41.16
12/24/14 5.65 4435.60 4429.70 30.38 4424.8 4419.7 41.17
12/25/14 5.65 4435.70 4429.80 30.34 4424.8 4419.7 41.18
12/26/14 5.65 4435.70 4429.80 30.31 4424.8 4419.7 41.19
12/27/14 5.66 4435.70 4429.90 30.27 4424.8 4419.7 41.20
12/28/14 5.66 4435.80 4429.90 30.24 4424.8 4419.7 41.20
12/29/14 5.66 4435.80 4429.90 30.20 4424.8 4419.7 41.21
12/30/14 5.66 4435.80 4430.00 30.16 4424.8 4419.7 41.22
12/31/14 5.67 4435.90 4430.00 30.13 4424.8 4419.7 41.23

1/1/15 5.67 4435.90 4430.00 30.09 4424.8 4419.7 41.24
1/2/15 5.67 4435.90 4430.10 30.05 4424.8 4419.7 41.24
1/3/15 5.68 4436.00 4430.10 30.01 4424.8 4419.7 41.25
1/4/15 5.68 4436.00 4430.10 29.98 4424.7 4419.7 41.26
1/5/15 5.68 4436.10 4430.10 29.94 4424.7 4419.7 41.26
1/6/15 5.68 4436.10 4430.10 29.90 4424.7 4419.7 41.27
1/7/15 5.69 4436.10 4430.20 29.86 4424.7 4419.7 41.28
1/8/15 5.69 4436.20 4430.20 29.82 4424.7 4419.7 41.28
1/9/15 5.69 4436.20 4430.20 29.78 4424.7 4419.7 41.29

1/10/15 5.69 4436.30 4430.20 29.74 4424.7 4419.7 41.29
1/11/15 5.70 4436.30 4430.30 29.71 4424.7 4419.7 41.30
1/12/15 5.70 4436.30 4430.30 29.67 4424.7 4419.7 41.31
1/13/15 5.70 4436.40 4430.30 29.63 4424.7 4419.7 41.31
1/14/15 5.71 4436.40 4430.30 29.59 4424.7 4419.7 41.32
1/15/15 5.71 4436.40 4430.30 29.55 4424.7 4419.7 41.33
1/16/15 5.71 4436.50 4430.40 29.51 4424.7 4419.7 41.33
1/17/15 5.71 4436.50 4430.40 29.48 4424.7 4419.7 41.34
1/18/15 5.72 4436.60 4430.40 29.44 4424.7 4419.7 41.34
1/19/15 5.72 4436.60 4430.40 29.40 4424.6 4419.7 41.35
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

1/20/15 5.72 4436.60 4430.50 29.36 4424.6 4419.7 41.36
1/21/15 5.72 4436.70 4430.50 29.32 4424.6 4419.7 41.36
1/22/15 5.73 4436.70 4430.50 29.29 4424.6 4419.7 41.37
1/23/15 5.73 4436.80 4430.50 29.25 4424.6 4419.7 41.38
1/24/15 5.73 4436.80 4430.50 29.21 4424.6 4419.7 41.38
1/25/15 5.74 4436.80 4430.60 29.17 4424.6 4419.7 41.39
1/26/15 5.74 4436.90 4430.60 29.13 4424.6 4419.7 41.40
1/27/15 5.74 4436.90 4430.60 29.09 4424.6 4419.7 41.40
1/28/15 5.74 4436.90 4430.60 29.06 4424.6 4419.7 41.41
1/29/15 5.75 4437.00 4430.70 29.02 4424.6 4419.7 41.41
1/30/15 5.75 4437.00 4430.70 28.98 4424.6 4419.7 41.42
1/31/15 5.75 4437.10 4430.70 28.94 4424.6 4419.7 41.43
2/1/15 5.76 4437.10 4430.70 28.90 4424.6 4419.7 41.43
2/2/15 5.76 4437.10 4430.70 28.87 4424.6 4419.7 41.44
2/3/15 5.76 4437.20 4430.80 28.83 4424.6 4419.7 41.45
2/4/15 5.76 4437.20 4430.80 28.79 4424.5 4419.7 41.45
2/5/15 5.77 4437.30 4430.80 28.75 4424.5 4419.7 41.46
2/6/15 5.77 4437.30 4430.80 28.71 4424.5 4419.7 41.46
2/7/15 5.77 4437.30 4430.90 28.67 4424.5 4419.7 41.47
2/8/15 5.77 4437.40 4430.90 28.64 4424.5 4419.7 41.47
2/9/15 5.78 4437.40 4430.90 28.60 4424.5 4419.7 41.48

2/10/15 5.78 4437.40 4430.90 28.56 4424.5 4419.7 41.49
2/11/15 5.78 4437.50 4430.90 28.52 4424.5 4419.7 41.49
2/12/15 5.79 4437.50 4431.00 28.48 4424.5 4419.7 41.50
2/13/15 5.79 4437.60 4431.00 28.44 4424.5 4419.7 41.50
2/14/15 5.79 4437.60 4431.00 28.41 4424.5 4419.7 41.51
2/15/15 5.79 4437.60 4431.00 28.37 4424.5 4419.7 41.52
2/16/15 5.80 4437.70 4431.10 28.33 4424.5 4419.7 41.52
2/17/15 5.80 4437.70 4431.10 28.29 4424.5 4419.7 41.53
2/18/15 5.80 4437.70 4431.10 28.25 4424.5 4419.7 41.53
2/19/15 5.80 4437.80 4431.10 28.22 4424.5 4419.7 41.54
2/20/15 5.81 4437.80 4431.10 28.18 4424.5 4419.7 41.55
2/21/15 5.81 4437.90 4431.20 28.14 4424.4 4419.7 41.55
2/22/15 5.81 4437.90 4431.20 28.10 4424.4 4419.7 41.56
2/23/15 5.82 4437.90 4431.20 28.06 4424.4 4419.7 41.56
2/24/15 5.82 4438.00 4431.20 28.03 4424.4 4419.7 41.57
2/25/15 5.82 4438.00 4431.30 27.99 4424.4 4419.7 41.58
2/26/15 5.82 4438.10 4431.30 27.95 4424.4 4419.7 41.58
2/27/15 5.83 4438.10 4431.30 27.91 4424.4 4419.7 41.59
2/28/15 5.83 4438.10 4431.30 27.87 4424.4 4419.7 41.59
3/1/15 5.83 4438.20 4431.30 27.84 4424.4 4419.7 41.60
3/2/15 5.83 4438.20 4431.40 27.80 4424.4 4419.7 41.61
3/3/15 5.84 4438.20 4431.40 27.76 4424.4 4419.7 41.61
3/4/15 5.84 4438.30 4431.40 27.72 4424.4 4419.7 41.62
3/5/15 5.84 4438.30 4431.40 27.68 4424.4 4419.7 41.62
3/6/15 5.85 4438.40 4431.50 27.64 4424.4 4419.7 41.63
3/7/15 5.85 4438.40 4431.50 27.60 4424.4 4419.7 41.63
3/8/15 5.85 4438.40 4431.50 27.56 4424.4 4419.7 41.63
3/9/15 5.85 4438.50 4431.50 27.52 4424.4 4419.7 41.64

3/10/15 5.86 4438.50 4431.50 27.48 4424.4 4419.7 41.64
3/11/15 5.86 4438.60 4431.60 27.44 4424.4 4419.7 41.65
3/12/15 5.86 4438.60 4431.60 27.40 4424.3 4419.7 41.65
3/13/15 5.86 4438.60 4431.60 27.36 4424.3 4419.7 41.66
3/14/15 5.87 4438.70 4431.60 27.32 4424.3 4419.7 41.66
3/15/15 5.87 4438.70 4431.70 27.28 4424.3 4419.7 41.67
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

3/16/15 5.87 4438.80 4431.70 27.24 4424.3 4419.7 41.67
3/17/15 5.88 4438.80 4431.70 27.20 4424.3 4419.7 41.68
3/18/15 5.88 4438.80 4431.70 27.16 4424.3 4419.7 41.68
3/19/15 5.88 4438.90 4431.80 27.12 4424.3 4419.7 41.69
3/20/15 5.88 4438.90 4431.80 27.08 4424.3 4419.7 41.69
3/21/15 5.89 4439.00 4431.80 27.04 4424.3 4419.7 41.70
3/22/15 5.89 4439.00 4431.80 27.00 4424.3 4419.7 41.70
3/23/15 5.89 4439.00 4431.80 26.96 4424.3 4419.7 41.71
3/24/15 5.89 4439.00 4431.80 26.96 4424.3 4419.7 41.68
3/25/15 5.90 4439.00 4431.80 26.97 4424.3 4419.7 41.66
3/26/15 5.90 4439.00 4431.80 26.97 4424.4 4419.7 41.63
3/27/15 5.90 4439.00 4431.80 26.97 4424.4 4419.8 41.61
3/28/15 5.91 4439.00 4431.80 26.98 4424.4 4419.8 41.58
3/29/15 5.91 4439.00 4431.80 26.98 4424.4 4419.8 41.55
3/30/15 5.91 4439.00 4431.80 26.99 4424.5 4419.8 41.53
3/31/15 5.91 4439.00 4431.80 26.99 4424.5 4419.8 41.50
4/1/15 5.92 4439.00 4431.80 27.00 4424.5 4419.8 41.48
4/2/15 5.92 4439.00 4431.80 27.01 4424.5 4419.9 41.45
4/3/15 5.92 4439.00 4431.80 27.02 4424.6 4419.9 41.43
4/4/15 5.92 4439.00 4431.80 27.02 4424.6 4419.9 41.41
4/5/15 5.93 4439.00 4431.80 27.03 4424.6 4419.9 41.39
4/6/15 5.93 4439.00 4431.80 27.04 4424.6 4419.9 41.36
4/7/15 5.93 4438.90 4431.80 27.05 4424.7 4419.9 41.34
4/8/15 5.94 4438.90 4431.80 27.06 4424.7 4420.0 41.32
4/9/15 5.94 4438.90 4431.80 27.07 4424.7 4420.0 41.30

4/10/15 5.94 4438.90 4431.80 27.08 4424.7 4420.0 41.28
4/11/15 5.94 4438.90 4431.80 27.09 4424.7 4420.0 41.25
4/12/15 5.95 4438.90 4431.80 27.10 4424.8 4420.0 41.23
4/13/15 5.95 4438.90 4431.80 27.11 4424.8 4420.0 41.21
4/14/15 5.95 4438.90 4431.80 27.12 4424.8 4420.1 41.19
4/15/15 5.95 4438.90 4431.80 27.13 4424.8 4420.1 41.16
4/16/15 5.96 4438.90 4431.80 27.14 4424.9 4420.1 41.14
4/17/15 5.96 4438.90 4431.80 27.15 4424.9 4420.1 41.12
4/18/15 5.96 4438.80 4431.80 27.16 4424.9 4420.1 41.10
4/19/15 5.97 4438.80 4431.80 27.17 4424.9 4420.1 41.07
4/20/15 5.97 4438.80 4431.80 27.18 4424.9 4420.1 41.05
4/21/15 5.97 4438.80 4431.80 27.19 4425.0 4420.2 41.03
4/22/15 5.97 4438.80 4431.80 27.20 4425.0 4420.2 41.01
4/23/15 5.98 4438.80 4431.80 27.21 4425.0 4420.2 40.99
4/24/15 5.98 4438.80 4431.80 27.22 4425.0 4420.2 40.96
4/25/15 5.98 4438.80 4431.80 27.23 4425.1 4420.2 40.94
4/26/15 5.98 4438.80 4431.80 27.24 4425.1 4420.2 40.92
4/27/15 5.99 4438.80 4431.80 27.25 4425.1 4420.3 40.90
4/28/15 5.99 4438.70 4431.80 27.26 4425.1 4420.3 40.87
4/29/15 5.99 4438.70 4431.80 27.27 4425.1 4420.3 40.85
4/30/15 6.00 4438.70 4431.80 27.28 4425.2 4420.3 40.83
5/1/15 6.00 4438.70 4431.80 27.28 4425.2 4420.3 40.81
5/2/15 6.00 4438.70 4431.80 27.30 4425.2 4420.3 40.79
5/3/15 6.00 4438.70 4431.80 27.31 4425.2 4420.3 40.76
5/4/15 6.01 4438.70 4431.80 27.32 4425.3 4420.4 40.74
5/5/15 6.01 4438.70 4431.80 27.33 4425.3 4420.4 40.72
5/6/15 6.01 4438.70 4431.80 27.34 4425.3 4420.4 40.70
5/7/15 6.02 4438.70 4431.80 27.35 4425.3 4420.4 40.68
5/8/15 6.02 4438.60 4431.80 27.36 4425.3 4420.4 40.66
5/9/15 6.02 4438.60 4431.80 27.37 4425.4 4420.4 40.64
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

5/10/15 6.02 4438.60 4431.80 27.38 4425.4 4420.5 40.62
5/11/15 6.03 4438.60 4431.80 27.39 4425.4 4420.5 40.59
5/12/15 6.03 4438.60 4431.80 27.40 4425.4 4420.5 40.57
5/13/15 6.03 4438.60 4431.80 27.41 4425.4 4420.5 40.55
5/14/15 6.03 4438.60 4431.80 27.42 4425.5 4420.5 40.53
5/15/15 6.04 4438.60 4431.80 27.43 4425.5 4420.5 40.51
5/16/15 6.04 4438.60 4431.80 27.44 4425.5 4420.5 40.49
5/17/15 6.04 4438.50 4431.80 27.45 4425.5 4420.6 40.47
5/18/15 6.05 4438.50 4431.80 27.46 4425.6 4420.6 40.45
5/19/15 6.05 4438.50 4431.80 27.48 4425.6 4420.6 40.42
5/20/15 6.05 4438.50 4431.80 27.49 4425.6 4420.6 40.40
5/21/15 6.05 4438.50 4431.80 27.50 4425.6 4420.6 40.38
5/22/15 6.06 4438.50 4431.80 27.51 4425.6 4420.6 40.36
5/23/15 6.06 4438.50 4431.80 27.52 4425.7 4420.7 40.34
5/24/15 6.06 4438.50 4431.80 27.53 4425.7 4420.7 40.32
5/25/15 6.06 4438.50 4431.80 27.54 4425.7 4420.7 40.30
5/26/15 6.07 4438.50 4431.80 27.55 4425.7 4420.7 40.28
5/27/15 6.07 4438.40 4431.80 27.56 4425.7 4420.7 40.25
5/28/15 6.07 4438.40 4431.80 27.57 4425.8 4420.7 40.23
5/29/15 6.08 4438.40 4431.80 27.58 4425.8 4420.7 40.21
5/30/15 6.08 4438.40 4431.80 27.59 4425.8 4420.8 40.19
5/31/15 6.08 4438.40 4431.80 27.60 4425.8 4420.8 40.17
6/1/15 6.08 4438.40 4431.80 27.61 4425.9 4420.8 40.15
6/2/15 6.09 4438.40 4431.80 27.63 4425.9 4420.8 40.13
6/3/15 6.09 4438.40 4431.80 27.64 4425.9 4420.8 40.11
6/4/15 6.09 4438.30 4431.80 27.66 4425.9 4420.8 40.10
6/5/15 6.09 4438.30 4431.80 27.67 4425.9 4420.9 40.08
6/6/15 6.10 4438.30 4431.80 27.68 4425.9 4420.9 40.06
6/7/15 6.10 4438.30 4431.80 27.70 4426.0 4420.9 40.04
6/8/15 6.10 4438.30 4431.80 27.71 4426.0 4420.9 40.02
6/9/15 6.11 4438.30 4431.80 27.73 4426.0 4420.9 40.01

6/10/15 6.11 4438.30 4431.80 27.74 4426.0 4420.9 39.99
6/11/15 6.11 4438.20 4431.80 27.76 4426.0 4421.0 39.97
6/12/15 6.11 4438.20 4431.80 27.77 4426.0 4421.0 39.95
6/13/15 6.12 4438.20 4431.80 27.78 4426.1 4421.0 39.94
6/14/15 6.12 4438.20 4431.80 27.80 4426.1 4421.0 39.92
6/15/15 6.12 4438.20 4431.80 27.81 4426.1 4421.0 39.90
6/16/15 6.12 4438.20 4431.80 27.83 4426.1 4421.0 39.88
6/17/15 6.13 4438.20 4431.80 27.84 4426.1 4421.0 39.87
6/18/15 6.13 4438.10 4431.80 27.86 4426.2 4421.1 39.85
6/19/15 6.13 4438.10 4431.80 27.87 4426.2 4421.1 39.83
6/20/15 6.14 4438.10 4431.80 27.88 4426.2 4421.1 39.81
6/21/15 6.14 4438.10 4431.80 27.90 4426.2 4421.1 39.80
6/22/15 6.14 4438.10 4431.80 27.91 4426.2 4421.1 39.78
6/23/15 6.14 4438.10 4431.80 27.93 4426.2 4421.1 39.76
6/24/15 6.15 4438.10 4431.80 27.94 4426.3 4421.2 39.74
6/25/15 6.15 4438.00 4431.80 27.96 4426.3 4421.2 39.72
6/26/15 6.15 4438.00 4431.80 27.97 4426.3 4421.2 39.71
6/27/15 6.15 4438.00 4431.80 27.98 4426.3 4421.2 39.69
6/28/15 6.16 4438.00 4431.80 28.00 4426.3 4421.2 39.67
6/29/15 6.16 4438.00 4431.80 28.01 4426.3 4421.2 39.65
6/30/15 6.16 4438.00 4431.80 28.03 4426.4 4421.2 39.64
7/1/15 6.17 4438.00 4431.80 28.04 4426.4 4421.3 39.62
7/2/15 6.17 4437.90 4431.80 28.06 4426.4 4421.3 39.61
7/3/15 6.17 4437.90 4431.80 28.08 4426.4 4421.3 39.60
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

7/4/15 6.17 4437.90 4431.80 28.11 4426.4 4421.3 39.59
7/5/15 6.18 4437.90 4431.80 28.13 4426.4 4421.3 39.58
7/6/15 6.18 4437.80 4431.80 28.15 4426.4 4421.3 39.57
7/7/15 6.18 4437.80 4431.80 28.17 4426.4 4421.4 39.56
7/8/15 6.18 4437.80 4431.80 28.19 4426.5 4421.4 39.55
7/9/15 6.19 4437.80 4431.80 28.22 4426.5 4421.4 39.54

7/10/15 6.19 4437.80 4431.80 28.24 4426.5 4421.4 39.52
7/11/15 6.19 4437.70 4431.80 28.26 4426.5 4421.4 39.51
7/12/15 6.20 4437.70 4431.80 28.28 4426.5 4421.4 39.50
7/13/15 6.20 4437.70 4431.80 28.30 4426.5 4421.4 39.49
7/14/15 6.20 4437.70 4431.80 28.33 4426.5 4421.5 39.48
7/15/15 6.20 4437.70 4431.80 28.35 4426.5 4421.5 39.47
7/16/15 6.21 4437.60 4431.80 28.37 4426.5 4421.5 39.46
7/17/15 6.21 4437.60 4431.80 28.39 4426.5 4421.5 39.45
7/18/15 6.21 4437.60 4431.80 28.41 4426.6 4421.5 39.44
7/19/15 6.21 4437.60 4431.80 28.43 4426.6 4421.5 39.43
7/20/15 6.22 4437.50 4431.80 28.46 4426.6 4421.6 39.42
7/21/15 6.22 4437.50 4431.80 28.48 4426.6 4421.6 39.41
7/22/15 6.22 4437.50 4431.80 28.50 4426.6 4421.6 39.40
7/23/15 6.23 4437.50 4431.80 28.52 4426.6 4421.6 39.39
7/24/15 6.23 4437.50 4431.80 28.54 4426.6 4421.6 39.38
7/25/15 6.23 4437.40 4431.80 28.56 4426.6 4421.6 39.37
7/26/15 6.23 4437.40 4431.80 28.58 4426.6 4421.7 39.36
7/27/15 6.24 4437.40 4431.80 28.61 4426.7 4421.7 39.35
7/28/15 6.24 4437.40 4431.80 28.63 4426.7 4421.7 39.34
7/29/15 6.24 4437.40 4431.80 28.65 4426.7 4421.7 39.33
7/30/15 6.25 4437.30 4431.80 28.67 4426.7 4421.7 39.32
7/31/15 6.25 4437.30 4431.80 28.69 4426.7 4421.7 39.31
8/1/15 6.25 4437.30 4431.80 28.71 4426.7 4421.7 39.29
8/2/15 6.25 4437.30 4431.80 28.73 4426.7 4421.8 39.28
8/3/15 6.26 4437.30 4431.80 28.75 4426.7 4421.8 39.27
8/4/15 6.26 4437.20 4431.80 28.76 4426.7 4421.8 39.26
8/5/15 6.26 4437.20 4431.80 28.78 4426.7 4421.8 39.25
8/6/15 6.26 4437.20 4431.80 28.80 4426.8 4421.8 39.24
8/7/15 6.27 4437.20 4431.80 28.82 4426.8 4421.8 39.23
8/8/15 6.27 4437.20 4431.80 28.83 4426.8 4421.9 39.22
8/9/15 6.27 4437.10 4431.80 28.85 4426.8 4421.9 39.21

8/10/15 6.28 4437.10 4431.80 28.87 4426.8 4421.9 39.20
8/11/15 6.28 4437.10 4431.80 28.88 4426.8 4421.9 39.19
8/12/15 6.28 4437.10 4431.80 28.90 4426.8 4421.9 39.18
8/13/15 6.28 4437.10 4431.80 28.92 4426.8 4421.9 39.17
8/14/15 6.29 4437.10 4431.80 28.94 4426.8 4421.9 39.16
8/15/15 6.29 4437.00 4431.80 28.95 4426.8 4422.0 39.15
8/16/15 6.29 4437.00 4431.80 28.97 4426.9 4422.0 39.14
8/17/15 6.29 4437.00 4431.80 28.99 4426.9 4422.0 39.13
8/18/15 6.30 4437.00 4431.80 29.00 4426.9 4422.0 39.12
8/19/15 6.30 4437.00 4431.80 29.02 4426.9 4422.0 39.11
8/20/15 6.30 4437.00 4431.80 29.04 4426.9 4422.0 39.10
8/21/15 6.31 4436.90 4431.80 29.05 4426.9 4422.1 39.09
8/22/15 6.31 4436.90 4431.80 29.07 4426.9 4422.1 39.08
8/23/15 6.31 4436.90 4431.80 29.09 4426.9 4422.1 39.07
8/24/15 6.31 4436.90 4431.80 29.10 4426.9 4422.1 39.06
8/25/15 6.32 4436.90 4431.80 29.12 4427.0 4422.1 39.05
8/26/15 6.32 4436.90 4431.80 29.14 4427.0 4422.1 39.04
8/27/15 6.32 4436.80 4431.80 29.15 4427.0 4422.1 39.03
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

8/28/15 6.32 4436.80 4431.80 29.17 4427.0 4422.2 39.02
8/29/15 6.33 4436.80 4431.80 29.19 4427.0 4422.2 39.01
8/30/15 6.33 4436.80 4431.80 29.21 4427.0 4422.2 39.00
8/31/15 6.33 4436.80 4431.80 29.22 4427.0 4422.2 38.99
9/1/15 6.34 4436.80 4431.80 29.24 4427.0 4422.2 38.98
9/2/15 6.34 4436.70 4431.80 29.25 4427.0 4422.2 38.97
9/3/15 6.34 4436.70 4431.80 29.27 4427.0 4422.3 38.96
9/4/15 6.34 4436.70 4431.80 29.29 4427.1 4422.3 38.95
9/5/15 6.35 4436.70 4431.80 29.30 4427.1 4422.3 38.94
9/6/15 6.35 4436.70 4431.80 29.32 4427.1 4422.3 38.93
9/7/15 6.35 4436.70 4431.80 29.34 4427.1 4422.3 38.92
9/8/15 6.35 4436.60 4431.80 29.35 4427.1 4422.3 38.91
9/9/15 6.36 4436.60 4431.80 29.37 4427.1 4422.3 38.89

9/10/15 6.36 4436.60 4431.80 29.38 4427.1 4422.4 38.88
9/11/15 6.36 4436.60 4431.80 29.40 4427.1 4422.4 38.87
9/12/15 6.37 4436.60 4431.80 29.42 4427.1 4422.4 38.86
9/13/15 6.37 4436.60 4431.80 29.43 4427.1 4422.4 38.85
9/14/15 6.37 4436.60 4431.80 29.45 4427.2 4422.4 38.84
9/15/15 6.37 4436.50 4431.80 29.46 4427.2 4422.4 38.83
9/16/15 6.38 4436.50 4431.80 29.48 4427.2 4422.5 38.82
9/17/15 6.38 4436.50 4431.80 29.50 4427.2 4422.5 38.81
9/18/15 6.38 4436.50 4431.80 29.51 4427.2 4422.5 38.80
9/19/15 6.38 4436.50 4431.80 29.53 4427.2 4422.5 38.79
9/20/15 6.39 4436.50 4431.80 29.54 4427.2 4422.5 38.78
9/21/15 6.39 4436.40 4431.80 29.56 4427.2 4422.5 38.77
9/22/15 6.39 4436.40 4431.80 29.57 4427.2 4422.6 38.76
9/23/15 6.40 4436.40 4431.80 29.59 4427.3 4422.6 38.75
9/24/15 6.40 4436.40 4431.80 29.61 4427.3 4422.6 38.74
9/25/15 6.40 4436.40 4431.80 29.62 4427.3 4422.6 38.73
9/26/15 6.40 4436.40 4431.80 29.64 4427.3 4422.6 38.72
9/27/15 6.41 4436.30 4431.80 29.65 4427.3 4422.6 38.71
9/28/15 6.41 4436.30 4431.80 29.67 4427.3 4422.6 38.70
9/29/15 6.41 4436.30 4431.80 29.68 4427.3 4422.7 38.69
9/30/15 6.41 4436.30 4431.80 29.70 4427.3 4422.7 38.68
10/1/15 6.42 4436.30 4431.80 29.72 4427.3 4422.7 38.67
10/2/15 6.42 4436.30 4431.80 29.73 4427.3 4422.7 38.65
10/3/15 6.42 4436.30 4431.80 29.74 4427.4 4422.7 38.64
10/4/15 6.43 4436.20 4431.80 29.76 4427.4 4422.7 38.63
10/5/15 6.43 4436.20 4431.80 29.77 4427.4 4422.8 38.61
10/6/15 6.43 4436.20 4431.80 29.78 4427.4 4422.8 38.60
10/7/15 6.43 4436.20 4431.80 29.79 4427.4 4422.8 38.59
10/8/15 6.44 4436.20 4431.80 29.81 4427.4 4422.8 38.57
10/9/15 6.44 4436.20 4431.80 29.82 4427.4 4422.8 38.56

10/10/15 6.44 4436.20 4431.80 29.83 4427.5 4422.8 38.55
10/11/15 6.44 4436.20 4431.80 29.85 4427.5 4422.8 38.53
10/12/15 6.45 4436.10 4431.80 29.86 4427.5 4422.9 38.52
10/13/15 6.45 4436.10 4431.80 29.87 4427.5 4422.9 38.50
10/14/15 6.45 4436.10 4431.80 29.89 4427.5 4422.9 38.49
10/15/15 6.46 4436.10 4431.80 29.90 4427.5 4422.9 38.48
10/16/15 6.46 4436.10 4431.80 29.91 4427.5 4422.9 38.46
10/17/15 6.46 4436.10 4431.80 29.93 4427.5 4422.9 38.45
10/18/15 6.46 4436.10 4431.80 29.94 4427.6 4423.0 38.44
10/19/15 6.47 4436.00 4431.80 29.95 4427.6 4423.0 38.42
10/20/15 6.47 4436.00 4431.80 29.96 4427.6 4423.0 38.41
10/21/15 6.47 4436.00 4431.80 29.98 4427.6 4423.0 38.40
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

10/22/15 6.48 4436.00 4431.80 29.99 4427.6 4423.0 38.38
10/23/15 6.48 4436.00 4431.80 30.00 4427.6 4423.0 38.37
10/24/15 6.48 4436.00 4431.80 30.02 4427.6 4423.0 38.36
10/25/15 6.48 4436.00 4431.80 30.03 4427.7 4423.1 38.34
10/26/15 6.49 4436.00 4431.80 30.04 4427.7 4423.1 38.33
10/27/15 6.49 4435.90 4431.80 30.05 4427.7 4423.1 38.32
10/28/15 6.49 4435.90 4431.80 30.07 4427.7 4423.1 38.30
10/29/15 6.49 4435.90 4431.80 30.08 4427.7 4423.1 38.29
10/30/15 6.50 4435.90 4431.80 30.09 4427.7 4423.1 38.28
10/31/15 6.50 4435.90 4431.80 30.11 4427.7 4423.2 38.26
11/1/15 6.50 4435.90 4431.80 30.12 4427.8 4423.2 38.25
11/2/15 6.51 4435.90 4431.80 30.13 4427.8 4423.2 38.23
11/3/15 6.51 4435.90 4431.80 30.14 4427.8 4423.2 38.21
11/4/15 6.51 4435.80 4431.80 30.15 4427.8 4423.2 38.20
11/5/15 6.51 4435.80 4431.80 30.16 4427.8 4423.2 38.18
11/6/15 6.52 4435.80 4431.80 30.17 4427.8 4423.3 38.16
11/7/15 6.52 4435.80 4431.80 30.19 4427.9 4423.3 38.14
11/8/15 6.52 4435.80 4431.80 30.20 4427.9 4423.3 38.12
11/9/15 6.52 4435.80 4431.80 30.21 4427.9 4423.3 38.11

11/10/15 6.53 4435.80 4431.80 30.22 4427.9 4423.3 38.09
11/11/15 6.53 4435.80 4431.80 30.23 4427.9 4423.3 38.07
11/12/15 6.53 4435.80 4431.80 30.24 4427.9 4423.3 38.05
11/13/15 6.54 4435.70 4431.80 30.25 4428.0 4423.4 38.03
11/14/15 6.54 4435.70 4431.80 30.26 4428.0 4423.4 38.02
11/15/15 6.54 4435.70 4431.80 30.27 4428.0 4423.4 38.00
11/16/15 6.54 4435.70 4431.80 30.29 4428.0 4423.4 37.98
11/17/15 6.55 4435.70 4431.80 30.30 4428.0 4423.4 37.96
11/18/15 6.55 4435.70 4431.80 30.31 4428.1 4423.4 37.95
11/19/15 6.55 4435.70 4431.80 30.32 4428.1 4423.5 37.93
11/20/15 6.55 4435.70 4431.80 30.33 4428.1 4423.5 37.91
11/21/15 6.56 4435.70 4431.80 30.34 4428.1 4423.5 37.89
11/22/15 6.56 4435.60 4431.80 30.35 4428.1 4423.5 37.87
11/23/15 6.56 4435.60 4431.80 30.36 4428.1 4423.5 37.86
11/24/15 6.57 4435.60 4431.80 30.37 4428.2 4423.5 37.84
11/25/15 6.57 4435.60 4431.80 30.39 4428.2 4423.5 37.82
11/26/15 6.57 4435.60 4431.80 30.40 4428.2 4423.6 37.80
11/27/15 6.57 4435.60 4431.80 30.41 4428.2 4423.6 37.79
11/28/15 6.58 4435.60 4431.80 30.42 4428.2 4423.6 37.77
11/29/15 6.58 4435.60 4431.80 30.43 4428.3 4423.6 37.75
11/30/15 6.58 4435.60 4431.80 30.44 4428.3 4423.6 37.73
12/1/15 6.58 4435.50 4431.80 30.45 4428.3 4423.6 37.71
12/2/15 6.59 4435.50 4431.80 30.46 4428.3 4423.7 37.69
12/3/15 6.59 4435.50 4431.80 30.47 4428.3 4423.7 37.67
12/4/15 6.59 4435.50 4431.80 30.47 4428.4 4423.7 37.65
12/5/15 6.60 4435.50 4431.80 30.48 4428.4 4423.7 37.63
12/6/15 6.60 4435.50 4431.80 30.49 4428.4 4423.7 37.61
12/7/15 6.60 4435.50 4431.80 30.50 4428.4 4423.7 37.58
12/8/15 6.60 4435.50 4431.80 30.51 4428.4 4423.7 37.56
12/9/15 6.61 4435.50 4431.80 30.51 4428.5 4423.8 37.54

12/10/15 6.61 4435.50 4431.80 30.52 4428.5 4423.8 37.52
12/11/15 6.61 4435.50 4431.80 30.53 4428.5 4423.8 37.50
12/12/15 6.61 4435.50 4431.80 30.54 4428.5 4423.8 37.47
12/13/15 6.62 4435.50 4431.80 30.54 4428.5 4423.8 37.45
12/14/15 6.62 4435.40 4431.80 30.55 4428.6 4423.8 37.43
12/15/15 6.62 4435.40 4431.80 30.56 4428.6 4423.9 37.41
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North Cell South Cell

12/16/15 6.63 4435.40 4431.80 30.57 4428.6 4423.9 37.39
12/17/15 6.63 4435.40 4431.80 30.57 4428.6 4423.9 37.36
12/18/15 6.63 4435.40 4431.80 30.58 4428.7 4423.9 37.34
12/19/15 6.63 4435.40 4431.80 30.59 4428.7 4423.9 37.32
12/20/15 6.64 4435.40 4431.80 30.60 4428.7 4423.9 37.30
12/21/15 6.64 4435.40 4431.80 30.61 4428.7 4423.9 37.28
12/22/15 6.64 4435.40 4431.80 30.61 4428.7 4424.0 37.26
12/23/15 6.64 4435.40 4431.80 30.62 4428.8 4424.0 37.23
12/24/15 6.65 4435.40 4431.80 30.63 4428.8 4424.0 37.21
12/25/15 6.65 4435.40 4431.80 30.64 4428.8 4424.0 37.19
12/26/15 6.65 4435.40 4431.80 30.64 4428.8 4424.0 37.17
12/27/15 6.66 4435.30 4431.80 30.65 4428.9 4424.0 37.15
12/28/15 6.66 4435.30 4431.80 30.66 4428.9 4424.1 37.12
12/29/15 6.66 4435.30 4431.80 30.67 4428.9 4424.1 37.10
12/30/15 6.66 4435.30 4431.80 30.67 4428.9 4424.1 37.08
12/31/15 6.67 4435.30 4431.80 30.68 4428.9 4424.1 37.06

1/1/16 6.67 4435.30 4431.80 30.69 4429.0 4424.1 37.04
1/2/16 6.67 4435.30 4431.80 30.69 4429.0 4424.1 37.01
1/3/16 6.67 4435.30 4431.80 30.70 4429.0 4424.2 36.99
1/4/16 6.68 4435.30 4431.80 30.71 4429.0 4424.2 36.97
1/5/16 6.68 4435.30 4431.80 30.71 4429.1 4424.2 36.94
1/6/16 6.68 4435.30 4431.80 30.72 4429.1 4424.2 36.92
1/7/16 6.69 4435.30 4431.80 30.72 4429.1 4424.2 36.89
1/8/16 6.69 4435.30 4431.80 30.73 4429.1 4424.2 36.87
1/9/16 6.69 4435.30 4431.80 30.73 4429.2 4424.2 36.85

1/10/16 6.69 4435.30 4431.80 30.74 4429.2 4424.3 36.82
1/11/16 6.70 4435.30 4431.80 30.74 4429.2 4424.3 36.80
1/12/16 6.70 4435.30 4431.80 30.75 4429.2 4424.3 36.77
1/13/16 6.70 4435.20 4431.80 30.75 4429.3 4424.3 36.75
1/14/16 6.71 4435.20 4431.80 30.76 4429.3 4424.3 36.73
1/15/16 6.71 4435.20 4431.80 30.76 4429.3 4424.3 36.70
1/16/16 6.71 4435.20 4431.80 30.77 4429.3 4424.4 36.68
1/17/16 6.71 4435.20 4431.80 30.77 4429.3 4424.4 36.65
1/18/16 6.72 4435.20 4431.80 30.78 4429.4 4424.4 36.63
1/19/16 6.72 4435.20 4431.80 30.78 4429.4 4424.4 36.61
1/20/16 6.72 4435.20 4431.80 30.79 4429.4 4424.4 36.58
1/21/16 6.72 4435.20 4431.80 30.79 4429.4 4424.4 36.56
1/22/16 6.73 4435.20 4431.80 30.80 4429.5 4424.4 36.53
1/23/16 6.73 4435.20 4431.80 30.80 4429.5 4424.5 36.51
1/24/16 6.73 4435.20 4431.80 30.81 4429.5 4424.5 36.49
1/25/16 6.74 4435.20 4431.80 30.81 4429.5 4424.5 36.46
1/26/16 6.74 4435.20 4431.80 30.82 4429.6 4424.5 36.44
1/27/16 6.74 4435.20 4431.80 30.82 4429.6 4424.5 36.41
1/28/16 6.74 4435.20 4431.80 30.83 4429.6 4424.5 36.39
1/29/16 6.75 4435.20 4431.80 30.83 4429.6 4424.6 36.37
1/30/16 6.75 4435.20 4431.80 30.84 4429.7 4424.6 36.34
1/31/16 6.75 4435.20 4431.80 30.84 4429.7 4424.6 36.32
2/1/16 6.75 4435.20 4431.80 30.85 4429.7 4424.6 36.29
2/2/16 6.76 4435.10 4431.80 30.86 4429.7 4424.6 36.27
2/3/16 6.76 4435.10 4431.80 30.86 4429.8 4424.6 36.25
2/4/16 6.76 4435.10 4431.80 30.87 4429.8 4424.6 36.22
2/5/16 6.77 4435.10 4431.80 30.87 4429.8 4424.7 36.20
2/6/16 6.77 4435.10 4431.80 30.87 4429.8 4424.7 36.17
2/7/16 6.77 4435.10 4431.80 30.88 4429.9 4424.7 36.15
2/8/16 6.77 4435.10 4431.80 30.88 4429.9 4424.7 36.12
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2/9/16 6.78 4435.10 4431.80 30.89 4429.9 4424.7 36.10
2/10/16 6.78 4435.10 4431.80 30.89 4429.9 4424.7 36.08
2/11/16 6.78 4435.10 4431.80 30.90 4429.9 4424.8 36.05
2/12/16 6.78 4435.10 4431.80 30.90 4430.0 4424.8 36.03
2/13/16 6.79 4435.10 4431.80 30.91 4430.0 4424.8 36.00
2/14/16 6.79 4435.10 4431.80 30.91 4430.0 4424.8 35.98
2/15/16 6.79 4435.10 4431.80 30.92 4430.0 4424.8 35.96
2/16/16 6.80 4435.10 4431.80 30.92 4430.1 4424.8 35.94
2/17/16 6.80 4435.10 4431.80 30.93 4430.1 4424.9 35.91
2/18/16 6.80 4435.10 4431.80 30.93 4430.1 4424.9 35.89
2/19/16 6.80 4435.10 4431.80 30.94 4430.1 4424.9 35.87
2/20/16 6.81 4435.10 4431.80 30.94 4430.2 4424.9 35.85
2/21/16 6.81 4435.10 4431.80 30.95 4430.2 4424.9 35.83
2/22/16 6.81 4435.00 4431.80 30.95 4430.2 4424.9 35.81
2/23/16 6.81 4435.00 4431.80 30.96 4430.2 4424.9 35.78
2/24/16 6.82 4435.00 4431.80 30.96 4430.2 4425.0 35.76
2/25/16 6.82 4435.00 4431.80 30.97 4430.3 4425.0 35.74
2/26/16 6.82 4435.00 4431.80 30.97 4430.3 4425.0 35.72
2/27/16 6.83 4435.00 4431.80 30.98 4430.3 4425.0 35.70
2/28/16 6.83 4435.00 4431.80 30.98 4430.3 4425.0 35.67
2/29/16 6.83 4435.00 4431.80 30.99 4430.3 4425.0 35.65
3/1/16 6.83 4435.00 4431.80 30.99 4430.4 4425.1 35.63
3/2/16 6.84 4435.00 4431.80 31.00 4430.4 4425.1 35.61
3/3/16 6.84 4435.00 4431.80 31.00 4430.4 4425.1 35.59
3/4/16 6.84 4435.00 4431.80 31.00 4430.4 4425.1 35.56
3/5/16 6.84 4435.00 4431.80 31.00 4430.5 4425.1 35.54
3/6/16 6.85 4435.00 4431.80 31.01 4430.5 4425.1 35.52
3/7/16 6.85 4435.00 4431.80 31.01 4430.5 4425.1 35.49
3/8/16 6.85 4435.00 4431.80 31.01 4430.5 4425.2 35.47
3/9/16 6.86 4435.00 4431.80 31.01 4430.6 4425.2 35.45

3/10/16 6.86 4435.00 4431.80 31.02 4430.6 4425.2 35.43
3/11/16 6.86 4435.00 4431.80 31.02 4430.6 4425.2 35.40
3/12/16 6.86 4435.00 4431.80 31.02 4430.6 4425.2 35.38
3/13/16 6.87 4435.00 4431.80 31.03 4430.6 4425.2 35.36
3/14/16 6.87 4435.00 4431.80 31.03 4430.7 4425.3 35.34
3/15/16 6.87 4435.00 4431.80 31.03 4430.7 4425.3 35.31
3/16/16 6.87 4435.00 4431.80 31.03 4430.7 4425.3 35.29
3/17/16 6.88 4435.00 4431.80 31.04 4430.7 4425.3 35.27
3/18/16 6.88 4435.00 4431.80 31.04 4430.8 4425.3 35.24
3/19/16 6.88 4435.00 4431.80 31.04 4430.8 4425.3 35.22
3/20/16 6.89 4435.00 4431.80 31.04 4430.8 4425.3 35.20
3/21/16 6.89 4435.00 4431.80 31.05 4430.8 4425.4 35.18
3/22/16 6.89 4435.00 4431.80 31.05 4430.8 4425.4 35.15
3/23/16 6.89 4434.90 4431.80 31.05 4430.9 4425.4 35.13
3/24/16 6.90 4434.90 4431.80 31.05 4430.9 4425.4 35.11
3/25/16 6.90 4434.90 4431.80 31.06 4430.9 4425.4 35.09
3/26/16 6.90 4434.90 4431.80 31.06 4430.9 4425.4 35.06
3/27/16 6.90 4434.90 4431.80 31.06 4431.0 4425.5 35.04
3/28/16 6.91 4434.90 4431.80 31.07 4431.0 4425.5 35.02
3/29/16 6.91 4434.90 4431.80 31.07 4431.0 4425.5 34.99
3/30/16 6.91 4434.90 4431.80 31.07 4431.0 4425.5 34.97
3/31/16 6.92 4434.90 4431.80 31.07 4431.1 4425.5 34.95
4/1/16 6.92 4434.90 4431.80 31.08 4431.1 4425.5 34.93
4/2/16 6.92 4434.90 4431.80 31.08 4431.1 4425.5 34.91
4/3/16 6.92 4434.90 4431.80 31.09 4431.1 4425.6 34.89
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4/4/16 6.93 4434.90 4431.80 31.10 4431.1 4425.6 34.87
4/5/16 6.93 4434.90 4431.80 31.11 4431.2 4425.6 34.85
4/6/16 6.93 4434.90 4431.80 31.12 4431.2 4425.6 34.83
4/7/16 6.94 4434.90 4431.80 31.12 4431.2 4425.6 34.81
4/8/16 6.94 4434.90 4431.80 31.13 4431.2 4425.6 34.79
4/9/16 6.94 4434.90 4431.80 31.14 4431.2 4425.7 34.77

4/10/16 6.94 4434.90 4431.80 31.15 4431.3 4425.7 34.75
4/11/16 6.95 4434.80 4431.80 31.16 4431.3 4425.7 34.73
4/12/16 6.95 4434.80 4431.80 31.16 4431.3 4425.7 34.71
4/13/16 6.95 4434.80 4431.80 31.17 4431.3 4425.7 34.69
4/14/16 6.95 4434.80 4431.80 31.18 4431.3 4425.7 34.67
4/15/16 6.96 4434.80 4431.80 31.19 4431.3 4425.8 34.65
4/16/16 6.96 4434.80 4431.80 31.20 4431.4 4425.8 34.63
4/17/16 6.96 4434.80 4431.80 31.20 4431.4 4425.8 34.61
4/18/16 6.97 4434.80 4431.80 31.21 4431.4 4425.8 34.59
4/19/16 6.97 4434.80 4431.80 31.22 4431.4 4425.8 34.57
4/20/16 6.97 4434.80 4431.80 31.23 4431.4 4425.8 34.55
4/21/16 6.97 4434.80 4431.80 31.24 4431.5 4425.8 34.53
4/22/16 6.98 4434.80 4431.80 31.24 4431.5 4425.9 34.51
4/23/16 6.98 4434.70 4431.80 31.25 4431.5 4425.9 34.49
4/24/16 6.98 4434.70 4431.80 31.26 4431.5 4425.9 34.48
4/25/16 6.98 4434.70 4431.80 31.27 4431.5 4425.9 34.46
4/26/16 6.99 4434.70 4431.80 31.28 4431.6 4425.9 34.44
4/27/16 6.99 4434.70 4431.80 31.28 4431.6 4425.9 34.42
4/28/16 6.99 4434.70 4431.80 31.29 4431.6 4426.0 34.40
4/29/16 7.00 4434.70 4431.80 31.30 4431.6 4426.0 34.38
4/30/16 7.00 4434.70 4431.80 31.31 4431.6 4426.0 34.36
5/1/16 7.00 4434.70 4431.80 31.32 4431.7 4426.0 34.34
5/2/16 7.00 4434.70 4431.80 31.32 4431.7 4426.0 34.32
5/3/16 7.01 4434.70 4431.80 31.33 4431.7 4426.0 34.30
5/4/16 7.01 4434.70 4431.80 31.34 4431.7 4426.0 34.28
5/5/16 7.01 4434.60 4431.80 31.35 4431.7 4426.1 34.26
5/6/16 7.01 4434.60 4431.80 31.36 4431.8 4426.1 34.25
5/7/16 7.02 4434.60 4431.80 31.37 4431.8 4426.1 34.23
5/8/16 7.02 4434.60 4431.80 31.38 4431.8 4426.1 34.21
5/9/16 7.02 4434.60 4431.80 31.39 4431.8 4426.1 34.19

5/10/16 7.03 4434.60 4431.80 31.39 4431.8 4426.1 34.17
5/11/16 7.03 4434.60 4431.80 31.40 4431.8 4426.2 34.15
5/12/16 7.03 4434.60 4431.80 31.41 4431.9 4426.2 34.13
5/13/16 7.03 4434.60 4431.80 31.42 4431.9 4426.2 34.12
5/14/16 7.04 4434.60 4431.80 31.43 4431.9 4426.2 34.10
5/15/16 7.04 4434.60 4431.80 31.44 4431.9 4426.2 34.08
5/16/16 7.04 4434.60 4431.80 31.45 4431.9 4426.2 34.06
5/17/16 7.04 4434.50 4431.80 31.46 4432.0 4426.2 34.04
5/18/16 7.05 4434.50 4431.80 31.46 4432.0 4426.3 34.02
5/19/16 7.05 4434.50 4431.80 31.47 4432.0 4426.3 34.00
5/20/16 7.05 4434.50 4431.80 31.48 4432.0 4426.3 33.99
5/21/16 7.06 4434.50 4431.80 31.49 4432.0 4426.3 33.97
5/22/16 7.06 4434.50 4431.80 31.50 4432.1 4426.3 33.95
5/23/16 7.06 4434.50 4431.80 31.51 4432.1 4426.3 33.93
5/24/16 7.06 4434.50 4431.80 31.52 4432.1 4426.4 33.91
5/25/16 7.07 4434.50 4431.80 31.53 4432.1 4426.4 33.89
5/26/16 7.07 4434.50 4431.80 31.53 4432.1 4426.4 33.87
5/27/16 7.07 4434.50 4431.80 31.54 4432.1 4426.4 33.86
5/28/16 7.07 4434.40 4431.80 31.55 4432.2 4426.4 33.84
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Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

5/29/16 7.08 4434.40 4431.80 31.56 4432.2 4426.4 33.82
5/30/16 7.08 4434.40 4431.80 31.57 4432.2 4426.4 33.80
5/31/16 7.08 4434.40 4431.80 31.58 4432.2 4426.5 33.78
6/1/16 7.09 4434.40 4431.80 31.59 4432.2 4426.5 33.76
6/2/16 7.09 4434.40 4431.80 31.60 4432.3 4426.5 33.75
6/3/16 7.09 4434.40 4431.80 31.61 4432.3 4426.5 33.73
6/4/16 7.09 4434.40 4431.80 31.62 4432.3 4426.5 33.72
6/5/16 7.10 4434.40 4431.80 31.63 4432.3 4426.5 33.70
6/6/16 7.10 4434.40 4431.80 31.65 4432.3 4426.6 33.69
6/7/16 7.10 4434.30 4431.80 31.66 4432.3 4426.6 33.67
6/8/16 7.10 4434.30 4431.80 31.67 4432.3 4426.6 33.66
6/9/16 7.11 4434.30 4431.80 31.68 4432.4 4426.6 33.64

6/10/16 7.11 4434.30 4431.80 31.69 4432.4 4426.6 33.63
6/11/16 7.11 4434.30 4431.80 31.71 4432.4 4426.6 33.61
6/12/16 7.12 4434.30 4431.80 31.72 4432.4 4426.7 33.60
6/13/16 7.12 4434.30 4431.80 31.73 4432.4 4426.7 33.58
6/14/16 7.12 4434.30 4431.80 31.74 4432.4 4426.7 33.57
6/15/16 7.12 4434.20 4431.80 31.75 4432.4 4426.7 33.55
6/16/16 7.13 4434.20 4431.80 31.76 4432.5 4426.7 33.54
6/17/16 7.13 4434.20 4431.80 31.78 4432.5 4426.7 33.52
6/18/16 7.13 4434.20 4431.80 31.79 4432.5 4426.7 33.51
6/19/16 7.13 4434.20 4431.80 31.80 4432.5 4426.8 33.49
6/20/16 7.14 4434.20 4431.80 31.81 4432.5 4426.8 33.48
6/21/16 7.14 4434.20 4431.80 31.82 4432.5 4426.8 33.46
6/22/16 7.14 4434.20 4431.80 31.84 4432.6 4426.8 33.45
6/23/16 7.15 4434.20 4431.80 31.85 4432.6 4426.8 33.43
6/24/16 7.15 4434.10 4431.80 31.86 4432.6 4426.8 33.42
6/25/16 7.15 4434.10 4431.80 31.87 4432.6 4426.9 33.40
6/26/16 7.15 4434.10 4431.80 31.88 4432.6 4426.9 33.39
6/27/16 7.16 4434.10 4431.80 31.89 4432.6 4426.9 33.37
6/28/16 7.16 4434.10 4431.80 31.91 4432.6 4426.9 33.36
6/29/16 7.16 4434.10 4431.80 31.92 4432.7 4426.9 33.34
6/30/16 7.17 4434.10 4431.80 31.93 4432.7 4426.9 33.33
7/1/16 7.17 4434.10 4431.80 31.94 4432.7 4426.9 33.31
7/2/16 7.17 4434.00 4431.80 31.96 4432.7 4427.0 33.30
7/3/16 7.17 4434.00 4431.80 31.98 4432.7 4427.0 33.30
7/4/16 7.18 4434.00 4431.80 32.00 4432.7 4427.0 33.29
7/5/16 7.18 4434.00 4431.80 32.01 4432.7 4427.0 33.28
7/6/16 7.18 4434.00 4431.80 32.03 4432.7 4427.0 33.27
7/7/16 7.18 4434.00 4431.80 32.05 4432.7 4427.0 33.26
7/8/16 7.19 4433.90 4431.80 32.07 4432.7 4427.1 33.26
7/9/16 7.19 4433.90 4431.80 32.09 4432.8 4427.1 33.25

7/10/16 7.19 4433.90 4431.80 32.10 4432.8 4427.1 33.24
7/11/16 7.20 4433.90 4431.80 32.12 4432.8 4427.1 33.23
7/12/16 7.20 4433.90 4431.80 32.14 4432.8 4427.1 33.22
7/13/16 7.20 4433.80 4431.80 32.16 4432.8 4427.1 33.21
7/14/16 7.20 4433.80 4431.80 32.18 4432.8 4427.1 33.21
7/15/16 7.21 4433.80 4431.80 32.19 4432.8 4427.2 33.20
7/16/16 7.21 4433.80 4431.80 32.21 4432.8 4427.2 33.19
7/17/16 7.21 4433.80 4431.80 32.23 4432.8 4427.2 33.18
7/18/16 7.21 4433.80 4431.80 32.25 4432.8 4427.2 33.17
7/19/16 7.22 4433.70 4431.80 32.27 4432.8 4427.2 33.17
7/20/16 7.22 4433.70 4431.80 32.28 4432.8 4427.2 33.16
7/21/16 7.22 4433.70 4431.80 32.30 4432.9 4427.3 33.15
7/22/16 7.23 4433.70 4431.80 32.32 4432.9 4427.3 33.14
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Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

7/23/16 7.23 4433.70 4431.80 32.34 4432.9 4427.3 33.13
7/24/16 7.23 4433.60 4431.80 32.36 4432.9 4427.3 33.13
7/25/16 7.23 4433.60 4431.80 32.37 4432.9 4427.3 33.12
7/26/16 7.24 4433.60 4431.80 32.39 4432.9 4427.3 33.11
7/27/16 7.24 4433.60 4431.80 32.41 4432.9 4427.4 33.10
7/28/16 7.24 4433.60 4431.80 32.43 4432.9 4427.4 33.09
7/29/16 7.24 4433.60 4431.80 32.44 4432.9 4427.4 33.09
7/30/16 7.25 4433.50 4431.80 32.46 4432.9 4427.4 33.08
7/31/16 7.25 4433.50 4431.80 32.48 4432.9 4427.4 33.07
8/1/16 7.25 4433.50 4431.80 32.50 4432.9 4427.4 33.06
8/2/16 7.26 4433.50 4431.80 32.51 4432.9 4427.4 33.05
8/3/16 7.26 4433.50 4431.80 32.52 4433.0 4427.5 33.05
8/4/16 7.26 4433.50 4431.80 32.54 4433.0 4427.5 33.04
8/5/16 7.26 4433.50 4431.80 32.55 4433.0 4427.5 33.03
8/6/16 7.27 4433.40 4431.80 32.56 4433.0 4427.5 33.02
8/7/16 7.27 4433.40 4431.80 32.57 4433.0 4427.5 33.02
8/8/16 7.27 4433.40 4431.80 32.59 4433.0 4427.5 33.01
8/9/16 7.27 4433.40 4431.80 32.60 4433.0 4427.6 33.00

8/10/16 7.28 4433.40 4431.80 32.61 4433.0 4427.6 32.99
8/11/16 7.28 4433.40 4431.80 32.62 4433.0 4427.6 32.99
8/12/16 7.28 4433.40 4431.80 32.64 4433.0 4427.6 32.98
8/13/16 7.29 4433.40 4431.80 32.65 4433.0 4427.6 32.97
8/14/16 7.29 4433.30 4431.80 32.66 4433.0 4427.6 32.96
8/15/16 7.29 4433.30 4431.80 32.68 4433.0 4427.6 32.95
8/16/16 7.29 4433.30 4431.80 32.69 4433.1 4427.7 32.95
8/17/16 7.30 4433.30 4431.80 32.70 4433.1 4427.7 32.94
8/18/16 7.30 4433.30 4431.80 32.71 4433.1 4427.7 32.93
8/19/16 7.30 4433.30 4431.80 32.73 4433.1 4427.7 32.92
8/20/16 7.30 4433.30 4431.80 32.74 4433.1 4427.7 32.92
8/21/16 7.31 4433.30 4431.80 32.75 4433.1 4427.7 32.91
8/22/16 7.31 4433.20 4431.80 32.76 4433.1 4427.8 32.90
8/23/16 7.31 4433.20 4431.80 32.77 4433.1 4427.8 32.89
8/24/16 7.32 4433.20 4431.80 32.79 4433.1 4427.8 32.89
8/25/16 7.32 4433.20 4431.80 32.80 4433.1 4427.8 32.88
8/26/16 7.32 4433.20 4431.80 32.81 4433.1 4427.8 32.87
8/27/16 7.32 4433.20 4431.80 32.82 4433.1 4427.8 32.86
8/28/16 7.33 4433.20 4431.80 32.84 4433.1 4427.8 32.86
8/29/16 7.33 4433.20 4431.80 32.85 4433.2 4427.9 32.85
8/30/16 7.33 4433.10 4431.80 32.86 4433.2 4427.9 32.84
8/31/16 7.33 4433.10 4431.80 32.87 4433.2 4427.9 32.83
9/1/16 7.34 4433.10 4431.80 32.89 4433.2 4427.9 32.83
9/2/16 7.34 4433.10 4431.80 32.90 4433.2 4427.9 32.82
9/3/16 7.34 4433.10 4431.80 32.91 4433.2 4427.9 32.81
9/4/16 7.35 4433.10 4431.80 32.92 4433.2 4428.0 32.80
9/5/16 7.35 4433.10 4431.80 32.93 4433.2 4428.0 32.80
9/6/16 7.35 4433.10 4431.80 32.95 4433.2 4428.0 32.79
9/7/16 7.35 4433.00 4431.80 32.96 4433.2 4428.0 32.78
9/8/16 7.36 4433.10 4431.80 32.95 4433.2 4428.0 32.77
9/9/16 7.36 4433.00 4431.80 32.96 4433.2 4428.0 32.76

9/10/16 7.36 4433.10 4431.80 32.95 4433.2 4428.0 32.76
9/11/16 7.36 4433.00 4431.80 32.96 4433.3 4428.1 32.75
9/12/16 7.37 4433.10 4431.80 32.95 4433.3 4428.1 32.74
9/13/16 7.37 4433.00 4431.80 32.96 4433.3 4428.1 32.73
9/14/16 7.37 4433.10 4431.80 32.95 4433.3 4428.1 32.73
9/15/16 7.38 4433.00 4431.80 32.96 4433.3 4428.1 32.72
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Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

9/16/16 7.38 4433.10 4431.80 32.95 4433.3 4428.1 32.71
9/17/16 7.38 4433.00 4431.80 32.96 4433.3 4428.2 32.70
9/18/16 7.38 4433.10 4431.80 32.95 4433.3 4428.2 32.70
9/19/16 7.39 4433.00 4431.80 32.96 4433.3 4428.2 32.69
9/20/16 7.39 4433.10 4431.80 32.95 4433.3 4428.2 32.68
9/21/16 7.39 4433.00 4431.80 32.96 4433.3 4428.2 32.67
9/22/16 7.39 4433.10 4431.80 32.95 4433.3 4428.2 32.66
9/23/16 7.40 4433.00 4431.80 32.96 4433.3 4428.3 32.66
9/24/16 7.40 4433.10 4431.80 32.95 4433.4 4428.3 32.65
9/25/16 7.40 4433.00 4431.80 32.96 4433.4 4428.3 32.64
9/26/16 7.41 4433.10 4431.80 32.95 4433.4 4428.3 32.63
9/27/16 7.41 4433.00 4431.80 32.96 4433.4 4428.3 32.63
9/28/16 7.41 4433.10 4431.80 32.95 4433.4 4428.3 32.62
9/29/16 7.41 4433.00 4431.80 32.96 4433.4 4428.3 32.61
9/30/16 7.42 4433.10 4431.80 32.95 4433.4 4428.4 32.60
10/1/16 7.42 4433.00 4431.80 32.96 4433.4 4428.4 32.60
10/2/16 7.42 4433.10 4431.80 32.94 4433.4 4428.4 32.58
10/3/16 7.43 4433.00 4431.80 32.95 4433.4 4428.4 32.57
10/4/16 7.43 4433.10 4431.80 32.94 4433.4 4428.4 32.56
10/5/16 7.43 4433.00 4431.80 32.95 4433.4 4428.4 32.55
10/6/16 7.43 4433.10 4431.80 32.94 4433.5 4428.5 32.54
10/7/16 7.44 4433.00 4431.80 32.95 4433.5 4428.5 32.53
10/8/16 7.44 4433.10 4431.80 32.94 4433.5 4428.5 32.52
10/9/16 7.44 4433.00 4431.80 32.95 4433.5 4428.5 32.51

10/10/16 7.44 4433.10 4431.80 32.94 4433.5 4428.5 32.50
10/11/16 7.45 4433.00 4431.80 32.95 4433.5 4428.5 32.49
10/12/16 7.45 4433.10 4431.80 32.94 4433.5 4428.5 32.48
10/13/16 7.45 4433.00 4431.80 32.95 4433.5 4428.6 32.47
10/14/16 7.46 4433.10 4431.80 32.94 4433.5 4428.6 32.46
10/15/16 7.46 4433.00 4431.80 32.95 4433.6 4428.6 32.44
10/16/16 7.46 4433.10 4431.80 32.94 4433.6 4428.6 32.43
10/17/16 7.46 4433.00 4431.80 32.95 4433.6 4428.6 32.42
10/18/16 7.47 4433.10 4431.80 32.94 4433.6 4428.6 32.41
10/19/16 7.47 4433.00 4431.80 32.95 4433.6 4428.7 32.40
10/20/16 7.47 4433.10 4431.80 32.94 4433.6 4428.7 32.39
10/21/16 7.47 4433.00 4431.80 32.95 4433.6 4428.7 32.38
10/22/16 7.48 4433.10 4431.80 32.94 4433.6 4428.7 32.37
10/23/16 7.48 4433.00 4431.80 32.95 4433.6 4428.7 32.36
10/24/16 7.48 4433.10 4431.80 32.94 4433.7 4428.7 32.35
10/25/16 7.49 4433.00 4431.80 32.95 4433.7 4428.7 32.34
10/26/16 7.49 4433.10 4431.80 32.94 4433.7 4428.8 32.33
10/27/16 7.49 4433.00 4431.80 32.95 4433.7 4428.8 32.32
10/28/16 7.49 4433.10 4431.80 32.94 4433.7 4428.8 32.31
10/29/16 7.50 4433.00 4431.80 32.95 4433.7 4428.8 32.29
10/30/16 7.50 4433.10 4431.80 32.94 4433.7 4428.8 32.28
10/31/16 7.50 4433.00 4431.80 32.95 4433.7 4428.8 32.27
11/1/16 7.50 4433.10 4431.80 32.94 4433.7 4428.9 32.26
11/2/16 7.51 4433.00 4431.80 32.95 4433.8 4428.9 32.25
11/3/16 7.51 4433.10 4431.80 32.94 4433.8 4428.9 32.23
11/4/16 7.51 4433.00 4431.80 32.95 4433.8 4428.9 32.22
11/5/16 7.52 4433.10 4431.80 32.94 4433.8 4428.9 32.20
11/6/16 7.52 4433.00 4431.80 32.95 4433.8 4428.9 32.19
11/7/16 7.52 4433.10 4431.80 32.94 4433.8 4429.0 32.17
11/8/16 7.52 4433.00 4431.80 32.95 4433.8 4429.0 32.16
11/9/16 7.53 4433.10 4431.80 32.94 4433.9 4429.0 32.14
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

11/10/16 7.53 4433.00 4431.80 32.95 4433.9 4429.0 32.13
11/11/16 7.53 4433.10 4431.80 32.94 4433.9 4429.0 32.11
11/12/16 7.53 4433.00 4431.80 32.95 4433.9 4429.0 32.10
11/13/16 7.54 4433.10 4431.80 32.94 4433.9 4429.0 32.08
11/14/16 7.54 4433.00 4431.80 32.95 4433.9 4429.1 32.07
11/15/16 7.54 4433.10 4431.80 32.94 4433.9 4429.1 32.05
11/16/16 7.55 4433.00 4431.80 32.95 4434.0 4429.1 32.04
11/17/16 7.55 4433.10 4431.80 32.94 4434.0 4429.1 32.02
11/18/16 7.55 4433.00 4431.80 32.95 4434.0 4429.1 32.01
11/19/16 7.55 4433.10 4431.80 32.94 4434.0 4429.1 31.99
11/20/16 7.56 4433.00 4431.80 32.95 4434.0 4429.2 31.98
11/21/16 7.56 4433.10 4431.80 32.94 4434.0 4429.2 31.96
11/22/16 7.56 4433.00 4431.80 32.95 4434.1 4429.2 31.95
11/23/16 7.56 4433.10 4431.80 32.94 4434.1 4429.2 31.93
11/24/16 7.57 4433.00 4431.80 32.95 4434.1 4429.2 31.92
11/25/16 7.57 4433.10 4431.80 32.94 4434.1 4429.2 31.90
11/26/16 7.57 4433.00 4431.80 32.95 4434.1 4429.2 31.89
11/27/16 7.58 4433.10 4431.80 32.94 4434.1 4429.3 31.87
11/28/16 7.58 4433.00 4431.80 32.95 4434.1 4429.3 31.86
11/29/16 7.58 4433.10 4431.80 32.94 4434.2 4429.3 31.84
11/30/16 7.58 4433.00 4431.80 32.95 4434.2 4429.3 31.83
12/1/16 7.59 4433.10 4431.80 32.94 4434.2 4429.3 31.81
12/2/16 7.59 4433.10 4431.80 32.95 4434.2 4429.3 31.79
12/3/16 7.59 4433.10 4431.80 32.94 4434.2 4429.4 31.77
12/4/16 7.59 4433.10 4431.80 32.95 4434.2 4429.4 31.75
12/5/16 7.60 4433.10 4431.80 32.94 4434.3 4429.4 31.74
12/6/16 7.60 4433.10 4431.80 32.95 4434.3 4429.4 31.72
12/7/16 7.60 4433.10 4431.80 32.94 4434.3 4429.4 31.70
12/8/16 7.61 4433.10 4431.80 32.95 4434.3 4429.4 31.68
12/9/16 7.61 4433.10 4431.80 32.94 4434.3 4429.4 31.66

12/10/16 7.61 4433.10 4431.80 32.95 4434.4 4429.5 31.64
12/11/16 7.61 4433.10 4431.80 32.94 4434.4 4429.5 31.62
12/12/16 7.62 4433.10 4431.80 32.95 4434.4 4429.5 31.60
12/13/16 7.62 4433.10 4431.80 32.94 4434.4 4429.5 31.58
12/14/16 7.62 4433.10 4431.80 32.95 4434.4 4429.5 31.56
12/15/16 7.62 4433.10 4431.80 32.94 4434.5 4429.5 31.55
12/16/16 7.63 4433.10 4431.80 32.95 4434.5 4429.6 31.53
12/17/16 7.63 4433.10 4431.80 32.94 4434.5 4429.6 31.51
12/18/16 7.63 4433.10 4431.80 32.95 4434.5 4429.6 31.49
12/19/16 7.64 4433.10 4431.80 32.94 4434.5 4429.6 31.47
12/20/16 7.64 4433.10 4431.80 32.95 4434.6 4429.6 31.45
12/21/16 7.64 4433.10 4431.80 32.94 4434.6 4429.6 31.43
12/22/16 7.64 4433.10 4431.80 32.95 4434.6 4429.6 31.41
12/23/16 7.65 4433.10 4431.80 32.94 4434.6 4429.7 31.39
12/24/16 7.65 4433.10 4431.80 32.95 4434.6 4429.7 31.37
12/25/16 7.65 4433.10 4431.80 32.94 4434.6 4429.7 31.36
12/26/16 7.66 4433.10 4431.80 32.95 4434.7 4429.7 31.34
12/27/16 7.66 4433.10 4431.80 32.94 4434.7 4429.7 31.32
12/28/16 7.66 4433.10 4431.80 32.95 4434.7 4429.7 31.30
12/29/16 7.66 4433.10 4431.80 32.94 4434.7 4429.8 31.28
12/30/16 7.67 4433.10 4431.80 32.95 4434.7 4429.8 31.26
12/31/16 7.67 4433.10 4431.80 32.94 4434.8 4429.8 31.24

1/1/17 7.67 4433.10 4431.80 32.95 4434.8 4429.8 31.22
1/2/17 7.67 4433.10 4431.80 32.94 4434.8 4429.8 31.20
1/3/17 7.68 4433.10 4431.80 32.95 4434.8 4429.8 31.18
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

1/4/17 7.68 4433.10 4431.80 32.95 4434.8 4429.9 31.16
1/5/17 7.68 4433.10 4431.80 32.95 4434.9 4429.9 31.14
1/6/17 7.69 4433.10 4431.80 32.95 4434.9 4429.9 31.12
1/7/17 7.69 4433.10 4431.80 32.95 4434.9 4429.9 31.10
1/8/17 7.69 4433.10 4431.80 32.95 4434.9 4429.9 31.08
1/9/17 7.69 4433.10 4431.80 32.95 4434.9 4429.9 31.05

1/10/17 7.70 4433.10 4431.80 32.95 4435.0 4429.9 31.03
1/11/17 7.70 4433.10 4431.80 32.95 4435.0 4430.0 31.01
1/12/17 7.70 4433.10 4431.80 32.95 4435.0 4430.0 30.99
1/13/17 7.70 4433.10 4431.80 32.95 4435.0 4430.0 30.97
1/14/17 7.71 4433.10 4431.80 32.95 4435.1 4430.0 30.95
1/15/17 7.71 4433.10 4431.80 32.95 4435.1 4430.0 30.93
1/16/17 7.71 4433.10 4431.80 32.95 4435.1 4430.0 30.91
1/17/17 7.72 4433.10 4431.80 32.95 4435.1 4430.0 30.89
1/18/17 7.72 4433.10 4431.80 32.95 4435.1 4430.1 30.87
1/19/17 7.72 4433.10 4431.80 32.95 4435.2 4430.1 30.84
1/20/17 7.72 4433.10 4431.80 32.95 4435.2 4430.1 30.82
1/21/17 7.73 4433.10 4431.80 32.95 4435.2 4430.1 30.80
1/22/17 7.73 4433.10 4431.80 32.95 4435.2 4430.1 30.78
1/23/17 7.73 4433.10 4431.80 32.95 4435.2 4430.1 30.76
1/24/17 7.73 4433.10 4431.80 32.95 4435.3 4430.1 30.74
1/25/17 7.74 4433.10 4431.80 32.95 4435.3 4430.2 30.72
1/26/17 7.74 4433.10 4431.80 32.95 4435.3 4430.2 30.70
1/27/17 7.74 4433.10 4431.80 32.95 4435.3 4430.2 30.68
1/28/17 7.75 4433.10 4431.80 32.95 4435.3 4430.2 30.66
1/29/17 7.75 4433.10 4431.80 32.95 4435.4 4430.2 30.63
1/30/17 7.75 4433.10 4431.80 32.95 4435.4 4430.2 30.61
1/31/17 7.75 4433.10 4431.80 32.95 4435.4 4430.2 30.59
2/1/17 7.76 4433.10 4431.80 32.95 4435.4 4430.3 30.57
2/2/17 7.76 4433.10 4431.80 32.94 4435.5 4430.3 30.55
2/3/17 7.76 4433.10 4431.80 32.95 4435.5 4430.3 30.53
2/4/17 7.76 4433.10 4431.80 32.94 4435.5 4430.3 30.51
2/5/17 7.77 4433.10 4431.80 32.95 4435.5 4430.3 30.49
2/6/17 7.77 4433.10 4431.80 32.94 4435.5 4430.3 30.46
2/7/17 7.77 4433.10 4431.80 32.95 4435.6 4430.3 30.44
2/8/17 7.78 4433.10 4431.80 32.94 4435.6 4430.4 30.42
2/9/17 7.78 4433.10 4431.80 32.95 4435.6 4430.4 30.40

2/10/17 7.78 4433.10 4431.80 32.94 4435.6 4430.4 30.38
2/11/17 7.78 4433.10 4431.80 32.95 4435.6 4430.4 30.36
2/12/17 7.79 4433.10 4431.80 32.94 4435.7 4430.4 30.34
2/13/17 7.79 4433.10 4431.80 32.95 4435.7 4430.4 30.32
2/14/17 7.79 4433.10 4431.80 32.94 4435.7 4430.4 30.29
2/15/17 7.79 4433.10 4431.80 32.95 4435.7 4430.5 30.27
2/16/17 7.80 4433.10 4431.80 32.94 4435.7 4430.5 30.25
2/17/17 7.80 4433.10 4431.80 32.95 4435.8 4430.5 30.23
2/18/17 7.80 4433.10 4431.80 32.94 4435.8 4430.5 30.21
2/19/17 7.81 4433.10 4431.80 32.95 4435.8 4430.5 30.19
2/20/17 7.81 4433.10 4431.80 32.94 4435.8 4430.5 30.17
2/21/17 7.81 4433.10 4431.80 32.95 4435.9 4430.5 30.15
2/22/17 7.81 4433.10 4431.80 32.94 4435.9 4430.6 30.12
2/23/17 7.82 4433.10 4431.80 32.95 4435.9 4430.6 30.10
2/24/17 7.82 4433.10 4431.80 32.94 4435.9 4430.6 30.08
2/25/17 7.82 4433.10 4431.80 32.95 4435.9 4430.6 30.06
2/26/17 7.82 4433.10 4431.80 32.94 4436.0 4430.6 30.04
2/27/17 7.83 4433.10 4431.80 32.95 4436.0 4430.6 30.02
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

2/28/17 7.83 4433.10 4431.80 32.94 4436.0 4430.6 30.00
3/1/17 7.83 4433.10 4431.80 32.95 4436.0 4430.6 29.98
3/2/17 7.84 4433.10 4431.80 32.94 4436.0 4430.7 29.95
3/3/17 7.84 4433.10 4431.80 32.94 4436.1 4430.7 29.93
3/4/17 7.84 4433.10 4431.80 32.95 4436.1 4430.7 29.91
3/5/17 7.84 4433.10 4431.80 32.95 4436.1 4430.7 29.89
3/6/17 7.85 4433.10 4431.80 32.95 4436.1 4430.7 29.86
3/7/17 7.85 4433.10 4431.80 32.95 4436.2 4430.7 29.84
3/8/17 7.85 4433.10 4431.80 32.95 4436.2 4430.7 29.82
3/9/17 7.85 4433.10 4431.80 32.95 4436.2 4430.8 29.80

3/10/17 7.86 4433.10 4431.80 32.95 4436.2 4430.8 29.78
3/11/17 7.86 4433.10 4431.80 32.95 4436.2 4430.8 29.75
3/12/17 7.86 4433.10 4431.80 32.95 4436.3 4430.8 29.73
3/13/17 7.87 4433.10 4431.80 32.95 4436.3 4430.8 29.71
3/14/17 7.87 4433.10 4431.80 32.95 4436.3 4430.8 29.69
3/15/17 7.87 4433.10 4431.80 32.95 4436.3 4430.8 29.67
3/16/17 7.87 4433.10 4431.80 32.95 4436.4 4430.9 29.64
3/17/17 7.88 4433.10 4431.80 32.95 4436.4 4430.9 29.62
3/18/17 7.88 4433.10 4431.80 32.95 4436.4 4430.9 29.60
3/19/17 7.88 4433.10 4431.80 32.95 4436.4 4430.9 29.58
3/20/17 7.89 4433.10 4431.80 32.95 4436.4 4430.9 29.55
3/21/17 7.89 4433.10 4431.80 32.95 4436.5 4430.9 29.53
3/22/17 7.89 4433.10 4431.80 32.95 4436.5 4430.9 29.51
3/23/17 7.89 4433.10 4431.80 32.95 4436.5 4431.0 29.49
3/24/17 7.90 4433.10 4431.80 32.95 4436.5 4431.0 29.47
3/25/17 7.90 4433.10 4431.80 32.95 4436.6 4431.0 29.44
3/26/17 7.90 4433.10 4431.80 32.95 4436.6 4431.0 29.42
3/27/17 7.90 4433.10 4431.80 32.95 4436.6 4431.0 29.40
3/28/17 7.91 4433.10 4431.80 32.95 4436.6 4431.0 29.38
3/29/17 7.91 4433.10 4431.80 32.95 4436.6 4431.0 29.36
3/30/17 7.91 4433.10 4431.80 32.95 4436.7 4431.1 29.33
3/31/17 7.92 4433.10 4431.80 32.95 4436.7 4431.1 29.31
4/1/17 7.92 4433.10 4431.80 32.95 4436.7 4431.1 29.29
4/2/17 7.92 4433.00 4431.80 32.95 4436.7 4431.1 29.27
4/3/17 7.92 4433.10 4431.80 32.95 4436.7 4431.1 29.25
4/4/17 7.93 4433.00 4431.80 32.95 4436.8 4431.1 29.23
4/5/17 7.93 4433.10 4431.80 32.95 4436.8 4431.1 29.21
4/6/17 7.93 4433.00 4431.80 32.95 4436.8 4431.2 29.19
4/7/17 7.93 4433.10 4431.80 32.95 4436.8 4431.2 29.18
4/8/17 7.94 4433.00 4431.80 32.95 4436.8 4431.2 29.16
4/9/17 7.94 4433.10 4431.80 32.95 4436.9 4431.2 29.14

4/10/17 7.94 4433.00 4431.80 32.95 4436.9 4431.2 29.12
4/11/17 7.95 4433.10 4431.80 32.95 4436.9 4431.2 29.10
4/12/17 7.95 4433.00 4431.80 32.95 4436.9 4431.2 29.08
4/13/17 7.95 4433.10 4431.80 32.95 4436.9 4431.3 29.06
4/14/17 7.95 4433.00 4431.80 32.95 4437.0 4431.3 29.04
4/15/17 7.96 4433.10 4431.80 32.95 4437.0 4431.3 29.02
4/16/17 7.96 4433.00 4431.80 32.95 4437.0 4431.3 29.00
4/17/17 7.96 4433.10 4431.80 32.95 4437.0 4431.3 28.99
4/18/17 7.96 4433.00 4431.80 32.95 4437.0 4431.3 28.97
4/19/17 7.97 4433.10 4431.80 32.95 4437.1 4431.3 28.95
4/20/17 7.97 4433.00 4431.80 32.95 4437.1 4431.3 28.93
4/21/17 7.97 4433.10 4431.80 32.95 4437.1 4431.4 28.91
4/22/17 7.98 4433.00 4431.80 32.95 4437.1 4431.4 28.89
4/23/17 7.98 4433.10 4431.80 32.95 4437.1 4431.4 28.87
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

4/24/17 7.98 4433.00 4431.80 32.95 4437.1 4431.4 28.85
4/25/17 7.98 4433.10 4431.80 32.95 4437.2 4431.4 28.83
4/26/17 7.99 4433.00 4431.80 32.95 4437.2 4431.4 28.81
4/27/17 7.99 4433.10 4431.80 32.95 4437.2 4431.4 28.80
4/28/17 7.99 4433.00 4431.80 32.95 4437.2 4431.5 28.78
4/29/17 7.99 4433.10 4431.80 32.95 4437.2 4431.5 28.76
4/30/17 8.00 4433.00 4431.80 32.95 4437.3 4431.5 28.74
5/1/17 8.00 4433.10 4431.80 32.95 4437.3 4431.5 28.72
5/2/17 8.00 4433.00 4431.80 32.95 4437.3 4431.5 28.70
5/3/17 8.01 4433.10 4431.80 32.95 4437.3 4431.5 28.68
5/4/17 8.01 4433.00 4431.80 32.95 4437.3 4431.5 28.67
5/5/17 8.01 4433.10 4431.80 32.95 4437.4 4431.6 28.65
5/6/17 8.01 4433.00 4431.80 32.95 4437.4 4431.6 28.63
5/7/17 8.02 4433.10 4431.80 32.95 4437.4 4431.6 28.61
5/8/17 8.02 4433.00 4431.80 32.95 4437.4 4431.6 28.59
5/9/17 8.02 4433.10 4431.80 32.95 4437.4 4431.6 28.58

5/10/17 8.02 4433.00 4431.80 32.95 4437.4 4431.6 28.56
5/11/17 8.03 4433.10 4431.80 32.95 4437.5 4431.6 28.54
5/12/17 8.03 4433.00 4431.80 32.95 4437.5 4431.7 28.52
5/13/17 8.03 4433.10 4431.80 32.95 4437.5 4431.7 28.51
5/14/17 8.04 4433.00 4431.80 32.95 4437.5 4431.7 28.49
5/15/17 8.04 4433.10 4431.80 32.95 4437.5 4431.7 28.47
5/16/17 8.04 4433.00 4431.80 32.95 4437.5 4431.7 28.45
5/17/17 8.04 4433.10 4431.80 32.95 4437.6 4431.7 28.43
5/18/17 8.05 4433.00 4431.80 32.95 4437.6 4431.7 28.42
5/19/17 8.05 4433.10 4431.80 32.95 4437.6 4431.8 28.40
5/20/17 8.05 4433.00 4431.80 32.95 4437.6 4431.8 28.38
5/21/17 8.05 4433.10 4431.80 32.95 4437.6 4431.8 28.36
5/22/17 8.06 4433.00 4431.80 32.95 4437.7 4431.8 28.35
5/23/17 8.06 4433.10 4431.80 32.95 4437.7 4431.8 28.33
5/24/17 8.06 4433.00 4431.80 32.95 4437.7 4431.8 28.31
5/25/17 8.07 4433.10 4431.80 32.95 4437.7 4431.8 28.29
5/26/17 8.07 4433.00 4431.80 32.95 4437.7 4431.9 28.27
5/27/17 8.07 4433.10 4431.80 32.95 4437.7 4431.9 28.26
5/28/17 8.07 4433.00 4431.80 32.95 4437.8 4431.9 28.24
5/29/17 8.08 4433.10 4431.80 32.95 4437.8 4431.9 28.22
5/30/17 8.08 4433.00 4431.80 32.95 4437.8 4431.9 28.20
5/31/17 8.08 4433.10 4431.80 32.95 4437.8 4431.9 28.18
6/1/17 8.08 4433.00 4431.80 32.95 4437.8 4431.9 28.17
6/2/17 8.09 4433.10 4431.80 32.95 4437.8 4431.9 28.15
6/3/17 8.09 4433.00 4431.80 32.96 4437.9 4432.0 28.14
6/4/17 8.09 4433.10 4431.80 32.95 4437.9 4432.0 28.12
6/5/17 8.10 4433.00 4431.80 32.96 4437.9 4432.0 28.11
6/6/17 8.10 4433.10 4431.80 32.95 4437.9 4432.0 28.10
6/7/17 8.10 4433.00 4431.80 32.96 4437.9 4432.0 28.08
6/8/17 8.10 4433.10 4431.80 32.95 4437.9 4432.0 28.07
6/9/17 8.11 4433.00 4431.80 32.96 4437.9 4432.0 28.05

6/10/17 8.11 4433.10 4431.80 32.95 4438.0 4432.1 28.04
6/11/17 8.11 4433.00 4431.80 32.96 4438.0 4432.1 28.03
6/12/17 8.12 4433.10 4431.80 32.95 4438.0 4432.1 28.01
6/13/17 8.12 4433.00 4431.80 32.96 4438.0 4432.1 28.00
6/14/17 8.12 4433.10 4431.80 32.95 4438.0 4432.1 27.98
6/15/17 8.12 4433.00 4431.80 32.96 4438.0 4432.1 27.97
6/16/17 8.13 4433.10 4431.80 32.95 4438.0 4432.1 27.96
6/17/17 8.13 4433.00 4431.80 32.96 4438.1 4432.2 27.94
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

6/18/17 8.13 4433.10 4431.80 32.95 4438.1 4432.2 27.93
6/19/17 8.13 4433.00 4431.80 32.96 4438.1 4432.2 27.91
6/20/17 8.14 4433.10 4431.80 32.95 4438.1 4432.2 27.90
6/21/17 8.14 4433.00 4431.80 32.96 4438.1 4432.2 27.89
6/22/17 8.14 4433.10 4431.80 32.95 4438.1 4432.2 27.87
6/23/17 8.15 4433.00 4431.80 32.96 4438.1 4432.2 27.86
6/24/17 8.15 4433.10 4431.80 32.95 4438.2 4432.3 27.84
6/25/17 8.15 4433.00 4431.80 32.96 4438.2 4432.3 27.83
6/26/17 8.15 4433.10 4431.80 32.95 4438.2 4432.3 27.82
6/27/17 8.16 4433.00 4431.80 32.96 4438.2 4432.3 27.80
6/28/17 8.16 4433.10 4431.80 32.95 4438.2 4432.3 27.79
6/29/17 8.16 4433.00 4431.80 32.96 4438.2 4432.3 27.77
6/30/17 8.16 4433.10 4431.80 32.95 4438.2 4432.3 27.76
7/1/17 8.17 4433.00 4431.80 32.96 4438.3 4432.4 27.75
7/2/17 8.17 4433.00 4431.80 32.96 4438.3 4432.4 27.74
7/3/17 8.17 4433.00 4431.80 32.97 4438.3 4432.4 27.73
7/4/17 8.18 4433.00 4431.80 32.96 4438.3 4432.4 27.73
7/5/17 8.18 4433.00 4431.80 32.97 4438.3 4432.4 27.72
7/6/17 8.18 4433.00 4431.80 32.96 4438.3 4432.4 27.71
7/7/17 8.18 4433.00 4431.80 32.97 4438.3 4432.4 27.71
7/8/17 8.19 4433.00 4431.80 32.96 4438.3 4432.5 27.70
7/9/17 8.19 4433.00 4431.80 32.97 4438.3 4432.5 27.69

7/10/17 8.19 4433.00 4431.80 32.96 4438.3 4432.5 27.69
7/11/17 8.19 4433.00 4431.80 32.97 4438.3 4432.5 27.68
7/12/17 8.20 4433.00 4431.80 32.96 4438.3 4432.5 27.67
7/13/17 8.20 4433.00 4431.80 32.97 4438.3 4432.5 27.67
7/14/17 8.20 4433.00 4431.80 32.96 4438.3 4432.5 27.66
7/15/17 8.21 4433.00 4431.80 32.97 4438.3 4432.6 27.65
7/16/17 8.21 4433.00 4431.80 32.96 4438.4 4432.6 27.65
7/17/17 8.21 4433.00 4431.80 32.97 4438.4 4432.6 27.64
7/18/17 8.21 4433.00 4431.80 32.96 4438.4 4432.6 27.63
7/19/17 8.22 4433.00 4431.80 32.97 4438.4 4432.6 27.63
7/20/17 8.22 4433.00 4431.80 32.96 4438.4 4432.6 27.62
7/21/17 8.22 4433.00 4431.80 32.97 4438.4 4432.6 27.61
7/22/17 8.22 4433.00 4431.80 32.96 4438.4 4432.6 27.61
7/23/17 8.23 4433.00 4431.80 32.97 4438.4 4432.7 27.60
7/24/17 8.23 4433.00 4431.80 32.96 4438.4 4432.7 27.59
7/25/17 8.23 4433.00 4431.80 32.97 4438.4 4432.7 27.59
7/26/17 8.24 4433.00 4431.80 32.96 4438.4 4432.7 27.58
7/27/17 8.24 4433.00 4431.80 32.97 4438.4 4432.7 27.57
7/28/17 8.24 4433.00 4431.80 32.96 4438.4 4432.7 27.57
7/29/17 8.24 4433.00 4431.80 32.97 4438.4 4432.7 27.56
7/30/17 8.25 4433.00 4431.80 32.96 4438.4 4432.8 27.55
7/31/17 8.25 4433.00 4431.80 32.97 4438.5 4432.8 27.55
8/1/17 8.25 4433.00 4431.80 32.96 4438.5 4432.8 27.54
8/2/17 8.25 4433.00 4431.80 32.97 4438.5 4432.8 27.53
8/3/17 8.26 4433.00 4431.80 32.96 4438.5 4432.8 27.53
8/4/17 8.26 4433.00 4431.80 32.97 4438.5 4432.8 27.52
8/5/17 8.26 4433.00 4431.80 32.96 4438.5 4432.8 27.52
8/6/17 8.27 4433.00 4431.80 32.97 4438.5 4432.9 27.51
8/7/17 8.27 4433.00 4431.80 32.96 4438.5 4432.9 27.50
8/8/17 8.27 4433.00 4431.80 32.97 4438.5 4432.9 27.50
8/9/17 8.27 4433.00 4431.80 32.96 4438.5 4432.9 27.49

8/10/17 8.28 4433.00 4431.80 32.97 4438.5 4432.9 27.49
8/11/17 8.28 4433.00 4431.80 32.96 4438.5 4432.9 27.48
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

8/12/17 8.28 4433.00 4431.80 32.97 4438.5 4432.9 27.48
8/13/17 8.28 4433.00 4431.80 32.96 4438.5 4433.0 27.47
8/14/17 8.29 4433.00 4431.80 32.97 4438.5 4433.0 27.46
8/15/17 8.29 4433.00 4431.80 32.96 4438.5 4433.0 27.46
8/16/17 8.29 4433.00 4431.80 32.97 4438.5 4433.0 27.45
8/17/17 8.30 4433.00 4431.80 32.96 4438.6 4433.0 27.45
8/18/17 8.30 4433.00 4431.80 32.97 4438.6 4433.0 27.44
8/19/17 8.30 4433.00 4431.80 32.96 4438.6 4433.0 27.44
8/20/17 8.30 4433.00 4431.80 32.97 4438.6 4433.1 27.43
8/21/17 8.31 4433.00 4431.80 32.96 4438.6 4433.1 27.42
8/22/17 8.31 4433.00 4431.80 32.97 4438.6 4433.1 27.42
8/23/17 8.31 4433.00 4431.80 32.96 4438.6 4433.1 27.41
8/24/17 8.31 4433.00 4431.80 32.97 4438.6 4433.1 27.41
8/25/17 8.32 4433.00 4431.80 32.96 4438.6 4433.1 27.40
8/26/17 8.32 4433.00 4431.80 32.97 4438.6 4433.1 27.39
8/27/17 8.32 4433.00 4431.80 32.95 4438.6 4433.2 27.39
8/28/17 8.33 4433.00 4431.80 32.97 4438.6 4433.2 27.38
8/29/17 8.33 4433.00 4431.80 32.95 4438.6 4433.2 27.38
8/30/17 8.33 4433.00 4431.80 32.97 4438.6 4433.2 27.37
8/31/17 8.33 4433.00 4431.80 32.95 4438.6 4433.2 27.37
9/1/17 8.34 4433.00 4431.80 32.97 4438.6 4433.2 27.36
9/2/17 8.34 4433.00 4431.80 32.95 4438.6 4433.2 27.35
9/3/17 8.34 4433.00 4431.80 32.97 4438.7 4433.2 27.35
9/4/17 8.35 4433.00 4431.80 32.95 4438.7 4433.3 27.34
9/5/17 8.35 4433.00 4431.80 32.97 4438.7 4433.3 27.34
9/6/17 8.35 4433.00 4431.80 32.95 4438.7 4433.3 27.33
9/7/17 8.35 4433.00 4431.80 32.97 4438.7 4433.3 27.32
9/8/17 8.36 4433.00 4431.80 32.95 4438.7 4433.3 27.32
9/9/17 8.36 4433.00 4431.80 32.97 4438.7 4433.3 27.31

9/10/17 8.36 4433.00 4431.80 32.95 4438.7 4433.3 27.31
9/11/17 8.36 4433.00 4431.80 32.97 4438.7 4433.4 27.30
9/12/17 8.37 4433.00 4431.80 32.95 4438.7 4433.4 27.30
9/13/17 8.37 4433.00 4431.80 32.97 4438.7 4433.4 27.29
9/14/17 8.37 4433.00 4431.80 32.95 4438.7 4433.4 27.28
9/15/17 8.38 4433.00 4431.80 32.97 4438.7 4433.4 27.28
9/16/17 8.38 4433.00 4431.80 32.95 4438.7 4433.4 27.27
9/17/17 8.38 4433.00 4431.80 32.97 4438.7 4433.4 27.27
9/18/17 8.38 4433.00 4431.80 32.95 4438.7 4433.5 27.26
9/19/17 8.39 4433.00 4431.80 32.97 4438.7 4433.5 27.25
9/20/17 8.39 4433.00 4431.80 32.95 4438.8 4433.5 27.25
9/21/17 8.39 4433.00 4431.80 32.97 4438.8 4433.5 27.24
9/22/17 8.39 4433.00 4431.80 32.95 4438.8 4433.5 27.24
9/23/17 8.40 4433.00 4431.80 32.97 4438.8 4433.5 27.23
9/24/17 8.40 4433.00 4431.80 32.95 4438.8 4433.5 27.22
9/25/17 8.40 4433.00 4431.80 32.97 4438.8 4433.6 27.22
9/26/17 8.41 4433.00 4431.80 32.95 4438.8 4433.6 27.21
9/27/17 8.41 4433.00 4431.80 32.97 4438.8 4433.6 27.21
9/28/17 8.41 4433.00 4431.80 32.95 4438.8 4433.6 27.20
9/29/17 8.41 4433.00 4431.80 32.97 4438.8 4433.6 27.19
9/30/17 8.42 4433.00 4431.80 32.95 4438.8 4433.6 27.19
10/1/17 8.42 4433.00 4431.80 32.97 4438.8 4433.6 27.18
10/2/17 8.42 4433.00 4431.80 32.95 4438.8 4433.7 27.17
10/3/17 8.42 4433.00 4431.80 32.96 4438.8 4433.7 27.16
10/4/17 8.43 4433.00 4431.80 32.95 4438.8 4433.7 27.16
10/5/17 8.43 4433.00 4431.80 32.96 4438.9 4433.7 27.15
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Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

10/6/17 8.43 4433.00 4431.80 32.95 4438.9 4433.7 27.14
10/7/17 8.44 4433.00 4431.80 32.96 4438.9 4433.7 27.13
10/8/17 8.44 4433.00 4431.80 32.95 4438.9 4433.7 27.12
10/9/17 8.44 4433.00 4431.80 32.96 4438.9 4433.8 27.11

10/10/17 8.44 4433.00 4431.80 32.95 4438.9 4433.8 27.10
10/11/17 8.45 4433.00 4431.80 32.96 4438.9 4433.8 27.09
10/12/17 8.45 4433.00 4431.80 32.95 4438.9 4433.8 27.08
10/13/17 8.45 4433.00 4431.80 32.96 4438.9 4433.8 27.07
10/14/17 8.45 4433.00 4431.80 32.95 4438.9 4433.8 27.06
10/15/17 8.46 4433.00 4431.80 32.96 4438.9 4433.8 27.05
10/16/17 8.46 4433.00 4431.80 32.95 4439.0 4433.9 27.04
10/17/17 8.46 4433.00 4431.80 32.96 4439.0 4433.9 27.03
10/18/17 8.47 4433.00 4431.80 32.95 4439.0 4433.9 27.03
10/19/17 8.47 4433.00 4431.80 32.96 4439.0 4433.9 27.02
10/20/17 8.47 4433.00 4431.80 32.95 4439.0 4433.9 27.01
10/21/17 8.47 4433.00 4431.80 32.96 4439.0 4433.9 27.00
10/22/17 8.48 4433.00 4431.80 32.95 4439.0 4433.9 26.99
10/23/17 8.48 4433.00 4431.80 32.96 4439.0 4433.9 26.98
10/24/17 8.48 4433.00 4431.80 32.95 4439.0 4434.0 26.97
10/25/17 8.48 4433.00 4431.80 32.96 4439.0 4434.0 26.96
10/26/17 8.49 4433.00 4431.80 32.95 4439.0 4434.0 26.95
10/27/17 8.49 4433.00 4431.80 32.96 4439.1 4434.0 26.94
10/28/17 8.49 4433.00 4431.80 32.95 4439.1 4434.0 26.93
10/29/17 8.50 4433.00 4431.80 32.96 4439.1 4434.0 26.92
10/30/17 8.50 4433.00 4431.80 32.95 4439.1 4434.0 26.91
10/31/17 8.50 4433.00 4431.80 32.96 4439.1 4434.1 26.91
11/1/17 8.50 4433.00 4431.80 32.95 4439.1 4434.1 26.90
11/2/17 8.51 4433.00 4431.80 32.96 4439.1 4434.1 26.88
11/3/17 8.51 4433.00 4431.80 32.95 4439.1 4434.1 26.87
11/4/17 8.51 4433.00 4431.80 32.96 4439.1 4434.1 26.85
11/5/17 8.51 4433.00 4431.80 32.95 4439.2 4434.1 26.84
11/6/17 8.52 4433.00 4431.80 32.96 4439.2 4434.1 26.83
11/7/17 8.52 4433.00 4431.80 32.95 4439.2 4434.2 26.81
11/8/17 8.52 4433.00 4431.80 32.96 4439.2 4434.2 26.80
11/9/17 8.53 4433.00 4431.80 32.95 4439.2 4434.2 26.78

11/10/17 8.53 4433.00 4431.80 32.96 4439.2 4434.2 26.77
11/11/17 8.53 4433.00 4431.80 32.95 4439.2 4434.2 26.76
11/12/17 8.53 4433.00 4431.80 32.96 4439.3 4434.2 26.74
11/13/17 8.54 4433.00 4431.80 32.95 4439.3 4434.2 26.73
11/14/17 8.54 4433.00 4431.80 32.96 4439.3 4434.3 26.71
11/15/17 8.54 4433.00 4431.80 32.95 4439.3 4434.3 26.70
11/16/17 8.54 4433.00 4431.80 32.96 4439.3 4434.3 26.69
11/17/17 8.55 4433.00 4431.80 32.95 4439.3 4434.3 26.67
11/18/17 8.55 4433.00 4431.80 32.96 4439.3 4434.3 26.66
11/19/17 8.55 4433.00 4431.80 32.95 4439.4 4434.3 26.64
11/20/17 8.56 4433.00 4431.80 32.96 4439.4 4434.3 26.63
11/21/17 8.56 4433.00 4431.80 32.95 4439.4 4434.4 26.62
11/22/17 8.56 4433.00 4431.80 32.96 4439.4 4434.4 26.60
11/23/17 8.56 4433.00 4431.80 32.95 4439.4 4434.4 26.59
11/24/17 8.57 4433.00 4431.80 32.96 4439.4 4434.4 26.57
11/25/17 8.57 4433.00 4431.80 32.95 4439.4 4434.4 26.56
11/26/17 8.57 4433.00 4431.80 32.96 4439.5 4434.4 26.55
11/27/17 8.57 4433.00 4431.80 32.95 4439.5 4434.4 26.53
11/28/17 8.58 4433.00 4431.80 32.96 4439.5 4434.5 26.52
11/29/17 8.58 4433.00 4431.80 32.95 4439.5 4434.5 26.50
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Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

11/30/17 8.58 4433.00 4431.80 32.96 4439.5 4434.5 26.49
12/1/17 8.59 4433.00 4431.80 32.95 4439.5 4434.5 26.48
12/2/17 8.59 4433.00 4431.80 32.96 4439.5 4434.5 26.46
12/3/17 8.59 4433.00 4431.80 32.95 4439.6 4434.5 26.44
12/4/17 8.59 4433.00 4431.80 32.96 4439.6 4434.5 26.42
12/5/17 8.60 4433.00 4431.80 32.95 4439.6 4434.6 26.40
12/6/17 8.60 4433.00 4431.80 32.96 4439.6 4434.6 26.38
12/7/17 8.60 4433.00 4431.80 32.95 4439.6 4434.6 26.37
12/8/17 8.61 4433.00 4431.80 32.96 4439.7 4434.6 26.35
12/9/17 8.61 4433.00 4431.80 32.95 4439.7 4434.6 26.33

12/10/17 8.61 4433.00 4431.80 32.96 4439.7 4434.6 26.31
12/11/17 8.61 4433.00 4431.80 32.95 4439.7 4434.6 26.29
12/12/17 8.62 4433.00 4431.80 32.96 4439.7 4434.6 26.27
12/13/17 8.62 4433.00 4431.80 32.95 4439.7 4434.7 26.26
12/14/17 8.62 4433.00 4431.80 32.96 4439.8 4434.7 26.24
12/15/17 8.62 4433.00 4431.80 32.95 4439.8 4434.7 26.22
12/16/17 8.63 4433.00 4431.80 32.96 4439.8 4434.7 26.20
12/17/17 8.63 4433.00 4431.80 32.95 4439.8 4434.7 26.18
12/18/17 8.63 4433.00 4431.80 32.96 4439.8 4434.7 26.16
12/19/17 8.64 4433.00 4431.80 32.95 4439.9 4434.7 26.15
12/20/17 8.64 4433.00 4431.80 32.96 4439.9 4434.8 26.13
12/21/17 8.64 4433.00 4431.80 32.95 4439.9 4434.8 26.11
12/22/17 8.64 4433.00 4431.80 32.96 4439.9 4434.8 26.09
12/23/17 8.65 4433.00 4431.80 32.95 4439.9 4434.8 26.07
12/24/17 8.65 4433.00 4431.80 32.96 4439.9 4434.8 26.05
12/25/17 8.65 4433.00 4431.80 32.95 4440.0 4434.8 26.04
12/26/17 8.65 4433.00 4431.80 32.96 4440.0 4434.8 26.02
12/27/17 8.66 4433.00 4431.80 32.95 4440.0 4434.9 26.00
12/28/17 8.66 4433.00 4431.80 32.96 4440.0 4434.9 25.98
12/29/17 8.66 4433.00 4431.80 32.95 4440.0 4434.9 25.97
12/30/17 8.67 4433.00 4431.80 32.96 4440.1 4434.9 25.95
12/31/17 8.67 4433.00 4431.80 32.95 4440.1 4434.9 25.93

1/1/18 8.67 4433.00 4431.80 32.96 4440.1 4434.9 25.92
1/2/18 8.67 4433.10 4431.80 32.95 4440.1 4434.9 25.90
1/3/18 8.68 4433.00 4431.80 32.95 4440.1 4435.0 25.88
1/4/18 8.68 4433.10 4431.80 32.95 4440.1 4435.0 25.86
1/5/18 8.68 4433.00 4431.80 32.95 4440.2 4435.0 25.84
1/6/18 8.68 4433.10 4431.80 32.95 4440.2 4435.0 25.82
1/7/18 8.69 4433.00 4431.80 32.95 4440.2 4435.0 25.80
1/8/18 8.69 4433.10 4431.80 32.95 4440.2 4435.0 25.79
1/9/18 8.69 4433.00 4431.80 32.95 4440.2 4435.0 25.77

1/10/18 8.70 4433.10 4431.80 32.95 4440.3 4435.1 25.75
1/11/18 8.70 4433.00 4431.80 32.95 4440.3 4435.1 25.73
1/12/18 8.70 4433.10 4431.80 32.95 4440.3 4435.1 25.71
1/13/18 8.70 4433.00 4431.80 32.95 4440.3 4435.1 25.69
1/14/18 8.71 4433.10 4431.80 32.95 4440.3 4435.1 25.67
1/15/18 8.71 4433.00 4431.80 32.95 4440.3 4435.1 25.65
1/16/18 8.71 4433.10 4431.80 32.95 4440.4 4435.1 25.64
1/17/18 8.71 4433.00 4431.80 32.95 4440.4 4435.2 25.62
1/18/18 8.72 4433.10 4431.80 32.95 4440.4 4435.2 25.60
1/19/18 8.72 4433.00 4431.80 32.95 4440.4 4435.2 25.58
1/20/18 8.72 4433.10 4431.80 32.95 4440.4 4435.2 25.56
1/21/18 8.73 4433.00 4431.80 32.95 4440.5 4435.2 25.54
1/22/18 8.73 4433.10 4431.80 32.95 4440.5 4435.2 25.52
1/23/18 8.73 4433.00 4431.80 32.95 4440.5 4435.2 25.50
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Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

1/24/18 8.73 4433.10 4431.80 32.95 4440.5 4435.2 25.49
1/25/18 8.74 4433.00 4431.80 32.95 4440.5 4435.3 25.47
1/26/18 8.74 4433.10 4431.80 32.95 4440.6 4435.3 25.45
1/27/18 8.74 4433.00 4431.80 32.95 4440.6 4435.3 25.43
1/28/18 8.74 4433.10 4431.80 32.95 4440.6 4435.3 25.41
1/29/18 8.75 4433.00 4431.80 32.95 4440.6 4435.3 25.39
1/30/18 8.75 4433.10 4431.80 32.95 4440.6 4435.3 25.37
1/31/18 8.75 4433.00 4431.80 32.95 4440.6 4435.3 25.36
2/1/18 8.76 4433.10 4431.80 32.95 4440.7 4435.4 25.34
2/2/18 8.76 4433.00 4431.80 32.95 4440.7 4435.4 25.32
2/3/18 8.76 4433.10 4431.80 32.95 4440.7 4435.4 25.30
2/4/18 8.76 4433.00 4431.80 32.95 4440.7 4435.4 25.28
2/5/18 8.77 4433.10 4431.80 32.95 4440.7 4435.4 25.26
2/6/18 8.77 4433.00 4431.80 32.95 4440.8 4435.4 25.24
2/7/18 8.77 4433.10 4431.80 32.95 4440.8 4435.4 25.22
2/8/18 8.77 4433.00 4431.80 32.95 4440.8 4435.5 25.20
2/9/18 8.78 4433.10 4431.80 32.95 4440.8 4435.5 25.18

2/10/18 8.78 4433.00 4431.80 32.95 4440.8 4435.5 25.17
2/11/18 8.78 4433.10 4431.80 32.95 4440.9 4435.5 25.15
2/12/18 8.79 4433.00 4431.80 32.95 4440.9 4435.5 25.13
2/13/18 8.79 4433.10 4431.80 32.95 4440.9 4435.5 25.11
2/14/18 8.79 4433.00 4431.80 32.95 4440.9 4435.5 25.09
2/15/18 8.79 4433.10 4431.80 32.95 4440.9 4435.6 25.07
2/16/18 8.80 4433.00 4431.80 32.95 4440.9 4435.6 25.05
2/17/18 8.80 4433.10 4431.80 32.95 4441.0 4435.6 25.03
2/18/18 8.80 4433.00 4431.80 32.95 4441.0 4435.6 25.01
2/19/18 8.80 4433.10 4431.80 32.95 4441.0 4435.6 24.99
2/20/18 8.81 4433.00 4431.80 32.95 4441.0 4435.6 24.98
2/21/18 8.81 4433.10 4431.80 32.95 4441.0 4435.6 24.96
2/22/18 8.81 4433.00 4431.80 32.95 4441.1 4435.7 24.94
2/23/18 8.82 4433.10 4431.80 32.95 4441.1 4435.7 24.92
2/24/18 8.82 4433.00 4431.80 32.95 4441.1 4435.7 24.90
2/25/18 8.82 4433.10 4431.80 32.95 4441.1 4435.7 24.88
2/26/18 8.82 4433.00 4431.80 32.95 4441.1 4435.7 24.86
2/27/18 8.83 4433.10 4431.80 32.95 4441.2 4435.7 24.84
2/28/18 8.83 4433.00 4431.80 32.95 4441.2 4435.7 24.82
3/1/18 8.83 4433.10 4431.80 32.95 4441.2 4435.8 24.80
3/2/18 8.84 4433.00 4431.80 32.95 4441.2 4435.8 24.79
3/3/18 8.84 4433.10 4431.80 32.95 4441.2 4435.8 24.77
3/4/18 8.84 4433.00 4431.80 32.95 4441.3 4435.8 24.75
3/5/18 8.84 4433.10 4431.80 32.95 4441.3 4435.8 24.73
3/6/18 8.85 4433.00 4431.80 32.95 4441.3 4435.8 24.71
3/7/18 8.85 4433.10 4431.80 32.95 4441.3 4435.8 24.69
3/8/18 8.85 4433.00 4431.80 32.95 4441.3 4435.9 24.67
3/9/18 8.85 4433.10 4431.80 32.95 4441.4 4435.9 24.65

3/10/18 8.86 4433.00 4431.80 32.95 4441.4 4435.9 24.63
3/11/18 8.86 4433.10 4431.80 32.95 4441.4 4435.9 24.61
3/12/18 8.86 4433.00 4431.80 32.95 4441.4 4435.9 24.59
3/13/18 8.87 4433.10 4431.80 32.95 4441.4 4435.9 24.57
3/14/18 8.87 4433.00 4431.80 32.95 4441.5 4435.9 24.55
3/15/18 8.87 4433.10 4431.80 32.95 4441.5 4435.9 24.53
3/16/18 8.87 4433.00 4431.80 32.95 4441.5 4436.0 24.51
3/17/18 8.88 4433.10 4431.80 32.95 4441.5 4436.0 24.49
3/18/18 8.88 4433.00 4431.80 32.95 4441.5 4436.0 24.47
3/19/18 8.88 4433.10 4431.80 32.95 4441.6 4436.0 24.45
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Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

3/20/18 8.88 4433.00 4431.80 32.95 4441.6 4436.0 24.43
3/21/18 8.89 4433.10 4431.80 32.95 4441.6 4436.0 24.41
3/22/18 8.89 4433.00 4431.80 32.95 4441.6 4436.0 24.39
3/23/18 8.89 4433.10 4431.80 32.95 4441.6 4436.1 24.37
3/24/18 8.90 4433.00 4431.80 32.95 4441.7 4436.1 24.35
3/25/18 8.90 4433.10 4431.80 32.95 4441.7 4436.1 24.33
3/26/18 8.90 4433.00 4431.80 32.95 4441.7 4436.1 24.31
3/27/18 8.90 4433.10 4431.80 32.95 4441.7 4436.1 24.29
3/28/18 8.91 4433.00 4431.80 32.95 4441.7 4436.1 24.27
3/29/18 8.91 4433.10 4431.80 32.95 4441.7 4436.1 24.25
3/30/18 8.91 4433.00 4431.80 32.95 4441.8 4436.2 24.23
3/31/18 8.91 4433.10 4431.80 32.95 4441.8 4436.2 24.21
4/1/18 8.92 4433.00 4431.80 32.95 4441.8 4436.2 24.19
4/2/18 8.92 4433.00 4431.80 32.96 4441.8 4436.2 24.17
4/3/18 8.92 4433.00 4431.80 32.96 4441.8 4436.2 24.16
4/4/18 8.93 4433.00 4431.80 32.96 4441.9 4436.2 24.14
4/5/18 8.93 4433.00 4431.80 32.96 4441.9 4436.2 24.12
4/6/18 8.93 4433.00 4431.80 32.96 4441.9 4436.3 24.11
4/7/18 8.93 4433.00 4431.80 32.96 4441.9 4436.3 24.09
4/8/18 8.94 4433.00 4431.80 32.96 4441.9 4436.3 24.07
4/9/18 8.94 4433.00 4431.80 32.96 4441.9 4436.3 24.06

4/10/18 8.94 4433.00 4431.80 32.96 4442.0 4436.3 24.04
4/11/18 8.94 4433.00 4431.80 32.96 4442.0 4436.3 24.02
4/12/18 8.95 4433.00 4431.80 32.96 4442.0 4436.3 24.01
4/13/18 8.95 4433.00 4431.80 32.96 4442.0 4436.4 23.99
4/14/18 8.95 4433.00 4431.80 32.96 4442.0 4436.4 23.97
4/15/18 8.96 4433.00 4431.80 32.96 4442.0 4436.4 23.95
4/16/18 8.96 4433.00 4431.80 32.96 4442.1 4436.4 23.94
4/17/18 8.96 4433.00 4431.80 32.96 4442.1 4436.4 23.92
4/18/18 8.96 4433.00 4431.80 32.96 4442.1 4436.4 23.90
4/19/18 8.97 4433.00 4431.80 32.96 4442.1 4436.4 23.89
4/20/18 8.97 4433.00 4431.80 32.96 4442.1 4436.5 23.87
4/21/18 8.97 4433.00 4431.80 32.96 4442.1 4436.5 23.85
4/22/18 8.97 4433.00 4431.80 32.96 4442.2 4436.5 23.84
4/23/18 8.98 4433.00 4431.80 32.96 4442.2 4436.5 23.82
4/24/18 8.98 4433.00 4431.80 32.96 4442.2 4436.5 23.80
4/25/18 8.98 4433.00 4431.80 32.96 4442.2 4436.5 23.79
4/26/18 8.99 4433.00 4431.80 32.96 4442.2 4436.5 23.77
4/27/18 8.99 4433.00 4431.80 32.96 4442.2 4436.5 23.75
4/28/18 8.99 4433.00 4431.80 32.96 4442.3 4436.6 23.73
4/29/18 8.99 4433.00 4431.80 32.96 4442.3 4436.6 23.72
4/30/18 9.00 4433.00 4431.80 32.96 4442.3 4436.6 23.70
5/1/18 9.00 4433.00 4431.80 32.96 4442.3 4436.6 23.68
5/2/18 9.00 4433.00 4431.80 32.96 4442.3 4436.6 23.67
5/3/18 9.00 4433.00 4431.80 32.96 4442.3 4436.6 23.65
5/4/18 9.01 4433.00 4431.80 32.96 4442.4 4436.6 23.64
5/5/18 9.01 4433.00 4431.80 32.96 4442.4 4436.7 23.62
5/6/18 9.01 4433.00 4431.80 32.96 4442.4 4436.7 23.60
5/7/18 9.02 4433.00 4431.80 32.96 4442.4 4436.7 23.59
5/8/18 9.02 4433.00 4431.80 32.96 4442.4 4436.7 23.57
5/9/18 9.02 4433.00 4431.80 32.96 4442.4 4436.7 23.56

5/10/18 9.02 4433.00 4431.80 32.96 4442.5 4436.7 23.54
5/11/18 9.03 4433.00 4431.80 32.96 4442.5 4436.7 23.53
5/12/18 9.03 4433.00 4431.80 32.96 4442.5 4436.8 23.51
5/13/18 9.03 4433.00 4431.80 32.96 4442.5 4436.8 23.49
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

5/14/18 9.03 4433.00 4431.80 32.96 4442.5 4436.8 23.48
5/15/18 9.04 4433.00 4431.80 32.96 4442.5 4436.8 23.46
5/16/18 9.04 4433.00 4431.80 32.96 4442.6 4436.8 23.45
5/17/18 9.04 4433.00 4431.80 32.96 4442.6 4436.8 23.43
5/18/18 9.05 4433.00 4431.80 32.96 4442.6 4436.8 23.41
5/19/18 9.05 4433.00 4431.80 32.96 4442.6 4436.9 23.40
5/20/18 9.05 4433.00 4431.80 32.96 4442.6 4436.9 23.38
5/21/18 9.05 4433.00 4431.80 32.96 4442.6 4436.9 23.37
5/22/18 9.06 4433.00 4431.80 32.96 4442.6 4436.9 23.35
5/23/18 9.06 4433.00 4431.80 32.96 4442.7 4436.9 23.34
5/24/18 9.06 4433.00 4431.80 32.96 4442.7 4436.9 23.32
5/25/18 9.07 4433.00 4431.80 32.96 4442.7 4436.9 23.30
5/26/18 9.07 4433.00 4431.80 32.96 4442.7 4437.0 23.29
5/27/18 9.07 4433.00 4431.80 32.96 4442.7 4437.0 23.27
5/28/18 9.07 4433.00 4431.80 32.96 4442.7 4437.0 23.26
5/29/18 9.08 4433.00 4431.80 32.96 4442.8 4437.0 23.24
5/30/18 9.08 4433.00 4431.80 32.96 4442.8 4437.0 23.22
5/31/18 9.08 4433.00 4431.80 32.96 4442.8 4437.0 23.21
6/1/18 9.08 4433.00 4431.80 32.96 4442.8 4437.0 23.19
6/2/18 9.09 4433.00 4431.80 32.96 4442.8 4437.1 23.18
6/3/18 9.09 4433.00 4431.80 32.97 4442.8 4437.1 23.17
6/4/18 9.09 4433.00 4431.80 32.96 4442.8 4437.1 23.16
6/5/18 9.10 4433.00 4431.80 32.97 4442.9 4437.1 23.14
6/6/18 9.10 4433.00 4431.80 32.96 4442.9 4437.1 23.13
6/7/18 9.10 4433.00 4431.80 32.97 4442.9 4437.1 23.12
6/8/18 9.10 4433.00 4431.80 32.96 4442.9 4437.1 23.11
6/9/18 9.11 4433.00 4431.80 32.97 4442.9 4437.1 23.09

6/10/18 9.11 4433.00 4431.80 32.96 4442.9 4437.2 23.08
6/11/18 9.11 4433.00 4431.80 32.97 4442.9 4437.2 23.07
6/12/18 9.11 4433.00 4431.80 32.96 4442.9 4437.2 23.06
6/13/18 9.12 4433.00 4431.80 32.97 4443.0 4437.2 23.05
6/14/18 9.12 4433.00 4431.80 32.96 4443.0 4437.2 23.03
6/15/18 9.12 4433.00 4431.80 32.97 4443.0 4437.2 23.02
6/16/18 9.13 4433.00 4431.80 32.96 4443.0 4437.2 23.01
6/17/18 9.13 4433.00 4431.80 32.97 4443.0 4437.3 23.00
6/18/18 9.13 4433.00 4431.80 32.96 4443.0 4437.3 22.98
6/19/18 9.13 4433.00 4431.80 32.97 4443.0 4437.3 22.97
6/20/18 9.14 4433.00 4431.80 32.96 4443.0 4437.3 22.96
6/21/18 9.14 4433.00 4431.80 32.97 4443.1 4437.3 22.95
6/22/18 9.14 4433.00 4431.80 32.96 4443.1 4437.3 22.94
6/23/18 9.14 4433.00 4431.80 32.97 4443.1 4437.3 22.92
6/24/18 9.15 4433.00 4431.80 32.96 4443.1 4437.4 22.91
6/25/18 9.15 4433.00 4431.80 32.97 4443.1 4437.4 22.90
6/26/18 9.15 4433.00 4431.80 32.96 4443.1 4437.4 22.89
6/27/18 9.16 4433.00 4431.80 32.97 4443.1 4437.4 22.87
6/28/18 9.16 4433.00 4431.80 32.96 4443.1 4437.4 22.86
6/29/18 9.16 4433.00 4431.80 32.97 4443.2 4437.4 22.85
6/30/18 9.16 4433.00 4431.80 32.96 4443.2 4437.4 22.84
7/1/18 9.17 4433.00 4431.80 32.97 4443.2 4437.5 22.82
7/2/18 9.17 4433.00 4431.80 32.97 4443.2 4437.5 22.82
7/3/18 9.17 4433.00 4431.80 32.98 4443.2 4437.5 22.81
7/4/18 9.17 4433.00 4431.80 32.97 4443.2 4437.5 22.81
7/5/18 9.18 4433.00 4431.80 32.98 4443.2 4437.5 22.80
7/6/18 9.18 4433.00 4431.80 32.97 4443.2 4437.5 22.80
7/7/18 9.18 4433.00 4431.80 32.98 4443.2 4437.5 22.79
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

7/8/18 9.19 4433.00 4431.80 32.97 4443.2 4437.6 22.79
7/9/18 9.19 4433.00 4431.80 32.98 4443.2 4437.6 22.78

7/10/18 9.19 4433.00 4431.80 32.97 4443.2 4437.6 22.78
7/11/18 9.19 4433.00 4431.80 32.98 4443.2 4437.6 22.77
7/12/18 9.20 4433.00 4431.80 32.97 4443.2 4437.6 22.77
7/13/18 9.20 4433.00 4431.80 32.98 4443.2 4437.6 22.76
7/14/18 9.20 4433.00 4431.80 32.97 4443.2 4437.6 22.76
7/15/18 9.20 4433.00 4431.80 32.98 4443.2 4437.7 22.75
7/16/18 9.21 4433.00 4431.80 32.97 4443.3 4437.7 22.75
7/17/18 9.21 4433.00 4431.80 32.98 4443.3 4437.7 22.74
7/18/18 9.21 4433.00 4431.80 32.97 4443.3 4437.7 22.74
7/19/18 9.22 4433.00 4431.80 32.98 4443.3 4437.7 22.73
7/20/18 9.22 4433.00 4431.80 32.97 4443.3 4437.7 22.73
7/21/18 9.22 4433.00 4431.80 32.98 4443.3 4437.7 22.72
7/22/18 9.22 4433.00 4431.80 32.97 4443.3 4437.8 22.71
7/23/18 9.23 4433.00 4431.80 32.98 4443.3 4437.8 22.71
7/24/18 9.23 4433.00 4431.80 32.97 4443.3 4437.8 22.70
7/25/18 9.23 4433.00 4431.80 32.98 4443.3 4437.8 22.70
7/26/18 9.23 4433.00 4431.80 32.97 4443.3 4437.8 22.69
7/27/18 9.24 4433.00 4431.80 32.98 4443.3 4437.8 22.69
7/28/18 9.24 4433.00 4431.80 32.97 4443.3 4437.8 22.68
7/29/18 9.24 4433.00 4431.80 32.98 4443.3 4437.8 22.68
7/30/18 9.25 4433.00 4431.80 32.97 4443.3 4437.9 22.67
7/31/18 9.25 4433.00 4431.80 32.98 4443.3 4437.9 22.67
8/1/18 9.25 4433.00 4431.80 32.97 4443.3 4437.9 22.66
8/2/18 9.25 4433.00 4431.80 32.98 4443.3 4437.9 22.66
8/3/18 9.26 4433.00 4431.80 32.97 4443.3 4437.9 22.65
8/4/18 9.26 4433.00 4431.80 32.98 4443.4 4437.9 22.65
8/5/18 9.26 4433.00 4431.80 32.97 4443.4 4437.9 22.65
8/6/18 9.26 4433.00 4431.80 32.98 4443.4 4438.0 22.64
8/7/18 9.27 4433.00 4431.80 32.97 4443.4 4438.0 22.64
8/8/18 9.27 4433.00 4431.80 32.98 4443.4 4438.0 22.63
8/9/18 9.27 4433.00 4431.80 32.97 4443.4 4438.0 22.63

8/10/18 9.28 4433.00 4431.80 32.98 4443.4 4438.0 22.62
8/11/18 9.28 4433.00 4431.80 32.97 4443.4 4438.0 22.62
8/12/18 9.28 4433.00 4431.80 32.98 4443.4 4438.0 22.62
8/13/18 9.28 4433.00 4431.80 32.97 4443.4 4438.1 22.61
8/14/18 9.29 4433.00 4431.80 32.98 4443.4 4438.1 22.61
8/15/18 9.29 4433.00 4431.80 32.97 4443.4 4438.1 22.60
8/16/18 9.29 4433.00 4431.80 32.98 4443.4 4438.1 22.60
8/17/18 9.30 4433.00 4431.80 32.97 4443.4 4438.1 22.59
8/18/18 9.30 4433.00 4431.80 32.98 4443.4 4438.1 22.59
8/19/18 9.30 4433.00 4431.80 32.96 4443.4 4438.1 22.59
8/20/18 9.30 4433.00 4431.80 32.98 4443.4 4438.2 22.58
8/21/18 9.31 4433.00 4431.80 32.96 4443.4 4438.2 22.58
8/22/18 9.31 4433.00 4431.80 32.98 4443.4 4438.2 22.57
8/23/18 9.31 4433.00 4431.80 32.96 4443.4 4438.2 22.57
8/24/18 9.31 4433.00 4431.80 32.98 4443.4 4438.2 22.56
8/25/18 9.32 4433.00 4431.80 32.96 4443.4 4438.2 22.56
8/26/18 9.32 4433.00 4431.80 32.98 4443.4 4438.2 22.56
8/27/18 9.32 4433.00 4431.80 32.96 4443.4 4438.3 22.55
8/28/18 9.33 4433.00 4431.80 32.98 4443.5 4438.3 22.55
8/29/18 9.33 4433.00 4431.80 32.96 4443.5 4438.3 22.54
8/30/18 9.33 4433.00 4431.80 32.98 4443.5 4438.3 22.54
8/31/18 9.33 4433.00 4431.80 32.96 4443.5 4438.3 22.53
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

9/1/18 9.34 4433.00 4431.80 32.98 4443.5 4438.3 22.53
9/2/18 9.34 4433.00 4431.80 32.96 4443.5 4438.3 22.52
9/3/18 9.34 4433.00 4431.80 32.98 4443.5 4438.4 22.52
9/4/18 9.34 4433.00 4431.80 32.96 4443.5 4438.4 22.52
9/5/18 9.35 4433.00 4431.80 32.98 4443.5 4438.4 22.51
9/6/18 9.35 4433.00 4431.80 32.96 4443.5 4438.4 22.51
9/7/18 9.35 4433.00 4431.80 32.98 4443.5 4438.4 22.50
9/8/18 9.36 4433.00 4431.80 32.96 4443.5 4438.4 22.50
9/9/18 9.36 4433.00 4431.80 32.98 4443.5 4438.4 22.49

9/10/18 9.36 4433.00 4431.80 32.96 4443.5 4438.5 22.49
9/11/18 9.36 4433.00 4431.80 32.98 4443.5 4438.5 22.48
9/12/18 9.37 4433.00 4431.80 32.96 4443.5 4438.5 22.48
9/13/18 9.37 4433.00 4431.80 32.98 4443.5 4438.5 22.48
9/14/18 9.37 4433.00 4431.80 32.96 4443.5 4438.5 22.47
9/15/18 9.37 4433.00 4431.80 32.98 4443.5 4438.5 22.47
9/16/18 9.38 4433.00 4431.80 32.96 4443.5 4438.5 22.46
9/17/18 9.38 4433.00 4431.80 32.98 4443.5 4438.5 22.46
9/18/18 9.38 4433.00 4431.80 32.96 4443.5 4438.6 22.45
9/19/18 9.39 4433.00 4431.80 32.98 4443.6 4438.6 22.45
9/20/18 9.39 4433.00 4431.80 32.96 4443.6 4438.6 22.44
9/21/18 9.39 4433.00 4431.80 32.98 4443.6 4438.6 22.44
9/22/18 9.39 4433.00 4431.80 32.96 4443.6 4438.6 22.44
9/23/18 9.40 4433.00 4431.80 32.98 4443.6 4438.6 22.43
9/24/18 9.40 4433.00 4431.80 32.96 4443.6 4438.6 22.43
9/25/18 9.40 4433.00 4431.80 32.98 4443.6 4438.7 22.42
9/26/18 9.40 4433.00 4431.80 32.96 4443.6 4438.7 22.42
9/27/18 9.41 4433.00 4431.80 32.98 4443.6 4438.7 22.41
9/28/18 9.41 4433.00 4431.80 32.96 4443.6 4438.7 22.41
9/29/18 9.41 4433.00 4431.80 32.98 4443.6 4438.7 22.40
9/30/18 9.42 4433.00 4431.80 32.96 4443.6 4438.7 22.40
10/1/18 9.42 4433.00 4431.80 32.98 4443.6 4438.7 22.40
10/2/18 9.42 4433.00 4431.80 32.96 4443.6 4438.8 22.39
10/3/18 9.42 4433.00 4431.80 32.97 4443.6 4438.8 22.38
10/4/18 9.43 4433.00 4431.80 32.96 4443.6 4438.8 22.37
10/5/18 9.43 4433.00 4431.80 32.97 4443.6 4438.8 22.36
10/6/18 9.43 4433.00 4431.80 32.96 4443.6 4438.8 22.36
10/7/18 9.43 4433.00 4431.80 32.97 4443.7 4438.8 22.35
10/8/18 9.44 4433.00 4431.80 32.96 4443.7 4438.8 22.34
10/9/18 9.44 4433.00 4431.80 32.97 4443.7 4438.9 22.33

10/10/18 9.44 4433.00 4431.80 32.96 4443.7 4438.9 22.33
10/11/18 9.45 4433.00 4431.80 32.97 4443.7 4438.9 22.32
10/12/18 9.45 4433.00 4431.80 32.96 4443.7 4438.9 22.31
10/13/18 9.45 4433.00 4431.80 32.97 4443.7 4438.9 22.30
10/14/18 9.45 4433.00 4431.80 32.96 4443.7 4438.9 22.30
10/15/18 9.46 4433.00 4431.80 32.97 4443.7 4438.9 22.29
10/16/18 9.46 4433.00 4431.80 32.96 4443.7 4439.0 22.28
10/17/18 9.46 4433.00 4431.80 32.97 4443.7 4439.0 22.27
10/18/18 9.46 4433.00 4431.80 32.96 4443.7 4439.0 22.26
10/19/18 9.47 4433.00 4431.80 32.97 4443.7 4439.0 22.26
10/20/18 9.47 4433.00 4431.80 32.96 4443.8 4439.0 22.25
10/21/18 9.47 4433.00 4431.80 32.97 4443.8 4439.0 22.24
10/22/18 9.48 4433.00 4431.80 32.96 4443.8 4439.0 22.23
10/23/18 9.48 4433.00 4431.80 32.97 4443.8 4439.1 22.23
10/24/18 9.48 4433.00 4431.80 32.96 4443.8 4439.1 22.22
10/25/18 9.48 4433.00 4431.80 32.97 4443.8 4439.1 22.21
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

10/26/18 9.49 4433.00 4431.80 32.96 4443.8 4439.1 22.20
10/27/18 9.49 4433.00 4431.80 32.97 4443.8 4439.1 22.20
10/28/18 9.49 4433.00 4431.80 32.96 4443.8 4439.1 22.19
10/29/18 9.49 4433.00 4431.80 32.97 4443.8 4439.1 22.18
10/30/18 9.50 4433.00 4431.80 32.96 4443.8 4439.1 22.17
10/31/18 9.50 4433.00 4431.80 32.97 4443.8 4439.2 22.17
11/1/18 9.50 4433.00 4431.80 32.96 4443.8 4439.2 22.16
11/2/18 9.51 4433.00 4431.80 32.97 4443.9 4439.2 22.15
11/3/18 9.51 4433.00 4431.80 32.96 4443.9 4439.2 22.13
11/4/18 9.51 4433.00 4431.80 32.97 4443.9 4439.2 22.12
11/5/18 9.51 4433.00 4431.80 32.96 4443.9 4439.2 22.11
11/6/18 9.52 4433.00 4431.80 32.97 4443.9 4439.2 22.10
11/7/18 9.52 4433.00 4431.80 32.96 4443.9 4439.3 22.08
11/8/18 9.52 4433.00 4431.80 32.97 4443.9 4439.3 22.07
11/9/18 9.53 4433.00 4431.80 32.96 4443.9 4439.3 22.06

11/10/18 9.53 4433.00 4431.80 32.97 4444.0 4439.3 22.05
11/11/18 9.53 4433.00 4431.80 32.96 4444.0 4439.3 22.03
11/12/18 9.53 4433.00 4431.80 32.97 4444.0 4439.3 22.02
11/13/18 9.54 4433.00 4431.80 32.96 4444.0 4439.3 22.01
11/14/18 9.54 4433.00 4431.80 32.97 4444.0 4439.4 22.00
11/15/18 9.54 4433.00 4431.80 32.96 4444.0 4439.4 21.99
11/16/18 9.54 4433.00 4431.80 32.97 4444.0 4439.4 21.97
11/17/18 9.55 4433.00 4431.80 32.96 4444.0 4439.4 21.96
11/18/18 9.55 4433.00 4431.80 32.97 4444.1 4439.4 21.95
11/19/18 9.55 4433.00 4431.80 32.96 4444.1 4439.4 21.94
11/20/18 9.56 4433.00 4431.80 32.97 4444.1 4439.4 21.92
11/21/18 9.56 4433.00 4431.80 32.96 4444.1 4439.5 21.91
11/22/18 9.56 4433.00 4431.80 32.97 4444.1 4439.5 21.90
11/23/18 9.56 4433.00 4431.80 32.96 4444.1 4439.5 21.89
11/24/18 9.57 4433.00 4431.80 32.97 4444.1 4439.5 21.87
11/25/18 9.57 4433.00 4431.80 32.96 4444.1 4439.5 21.86
11/26/18 9.57 4433.00 4431.80 32.97 4444.2 4439.5 21.85
11/27/18 9.57 4433.00 4431.80 32.96 4444.2 4439.5 21.84
11/28/18 9.58 4433.00 4431.80 32.97 4444.2 4439.6 21.83
11/29/18 9.58 4433.00 4431.80 32.96 4444.2 4439.6 21.81
11/30/18 9.58 4433.00 4431.80 32.97 4444.2 4439.6 21.80
12/1/18 9.59 4433.00 4431.80 32.96 4444.2 4439.6 21.79
12/2/18 9.59 4433.00 4431.80 32.97 4444.2 4439.6 21.77
12/3/18 9.59 4433.00 4431.80 32.96 4444.2 4439.6 21.76
12/4/18 9.59 4433.00 4431.80 32.97 4444.3 4439.6 21.74
12/5/18 9.60 4433.00 4431.80 32.96 4444.3 4439.7 21.72
12/6/18 9.60 4433.00 4431.80 32.97 4444.3 4439.7 21.71
12/7/18 9.60 4433.00 4431.80 32.96 4444.3 4439.7 21.69
12/8/18 9.60 4433.00 4431.80 32.97 4444.3 4439.7 21.67
12/9/18 9.61 4433.00 4431.80 32.96 4444.3 4439.7 21.66

12/10/18 9.61 4433.00 4431.80 32.97 4444.4 4439.7 21.64
12/11/18 9.61 4433.00 4431.80 32.96 4444.4 4439.7 21.62
12/12/18 9.62 4433.00 4431.80 32.97 4444.4 4439.8 21.61
12/13/18 9.62 4433.00 4431.80 32.96 4444.4 4439.8 21.59
12/14/18 9.62 4433.00 4431.80 32.97 4444.4 4439.8 21.57
12/15/18 9.62 4433.00 4431.80 32.96 4444.4 4439.8 21.56
12/16/18 9.63 4433.00 4431.80 32.97 4444.5 4439.8 21.54
12/17/18 9.63 4433.00 4431.80 32.96 4444.5 4439.8 21.53
12/18/18 9.63 4433.00 4431.80 32.97 4444.5 4439.8 21.51
12/19/18 9.63 4433.00 4431.80 32.96 4444.5 4439.8 21.49
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

12/20/18 9.64 4433.00 4431.80 32.97 4444.5 4439.9 21.48
12/21/18 9.64 4433.00 4431.80 32.96 4444.5 4439.9 21.46
12/22/18 9.64 4433.00 4431.80 32.97 4444.6 4439.9 21.44
12/23/18 9.65 4433.00 4431.80 32.96 4444.6 4439.9 21.43
12/24/18 9.65 4433.00 4431.80 32.97 4444.6 4439.9 21.41
12/25/18 9.65 4433.00 4431.80 32.96 4444.6 4439.9 21.39
12/26/18 9.65 4433.00 4431.80 32.97 4444.6 4439.9 21.38
12/27/18 9.66 4433.00 4431.80 32.96 4444.6 4440.0 21.36
12/28/18 9.66 4433.00 4431.80 32.97 4444.7 4440.0 21.34
12/29/18 9.66 4433.00 4431.80 32.96 4444.7 4440.0 21.33
12/30/18 9.66 4433.00 4431.80 32.97 4444.7 4440.0 21.31
12/31/18 9.67 4433.00 4431.80 32.96 4444.7 4440.0 21.30

1/1/19 9.67 4433.00 4431.80 32.97 4444.7 4440.0 21.28
1/2/19 9.67 4433.00 4431.80 32.96 4444.7 4440.0 21.26
1/3/19 9.68 4433.00 4431.80 32.96 4444.8 4440.1 21.24
1/4/19 9.68 4433.00 4431.80 32.96 4444.8 4440.1 21.22
1/5/19 9.68 4433.00 4431.80 32.96 4444.8 4440.1 21.21
1/6/19 9.68 4433.00 4431.80 32.96 4444.8 4440.1 21.19
1/7/19 9.69 4433.00 4431.80 32.96 4444.8 4440.1 21.17
1/8/19 9.69 4433.00 4431.80 32.96 4444.9 4440.1 21.15
1/9/19 9.69 4433.00 4431.80 32.96 4444.9 4440.1 21.13

1/10/19 9.69 4433.00 4431.80 32.96 4444.9 4440.1 21.11
1/11/19 9.70 4433.00 4431.80 32.96 4444.9 4440.2 21.09
1/12/19 9.70 4433.00 4431.80 32.96 4444.9 4440.2 21.08
1/13/19 9.70 4433.00 4431.80 32.96 4444.9 4440.2 21.06
1/14/19 9.71 4433.00 4431.80 32.96 4445.0 4440.2 21.04
1/15/19 9.71 4433.00 4431.80 32.96 4445.0 4440.2 21.02
1/16/19 9.71 4433.00 4431.80 32.96 4445.0 4440.2 21.00
1/17/19 9.71 4433.00 4431.80 32.96 4445.0 4440.2 20.98
1/18/19 9.72 4433.00 4431.80 32.96 4445.0 4440.2 20.97
1/19/19 9.72 4433.00 4431.80 32.96 4445.1 4440.3 20.95
1/20/19 9.72 4433.00 4431.80 32.96 4445.1 4440.3 20.93
1/21/19 9.72 4433.00 4431.80 32.96 4445.1 4440.3 20.91
1/22/19 9.73 4433.00 4431.80 32.96 4445.1 4440.3 20.89
1/23/19 9.73 4433.00 4431.80 32.96 4445.1 4440.3 20.87
1/24/19 9.73 4433.00 4431.80 32.96 4445.1 4440.3 20.85
1/25/19 9.74 4433.00 4431.80 32.96 4445.2 4440.3 20.84
1/26/19 9.74 4433.00 4431.80 32.96 4445.2 4440.3 20.82
1/27/19 9.74 4433.00 4431.80 32.96 4445.2 4440.4 20.80
1/28/19 9.74 4433.00 4431.80 32.96 4445.2 4440.4 20.78
1/29/19 9.75 4433.00 4431.80 32.96 4445.2 4440.4 20.76
1/30/19 9.75 4433.00 4431.80 32.96 4445.3 4440.4 20.74
1/31/19 9.75 4433.00 4431.80 32.96 4445.3 4440.4 20.73
2/1/19 9.76 4433.00 4431.80 32.96 4445.3 4440.4 20.71
2/2/19 9.76 4433.00 4431.80 32.96 4445.3 4440.4 20.69
2/3/19 9.76 4433.00 4431.80 32.96 4445.3 4440.4 20.67
2/4/19 9.76 4433.00 4431.80 32.96 4445.3 4440.5 20.65
2/5/19 9.77 4433.00 4431.80 32.96 4445.4 4440.5 20.63
2/6/19 9.77 4433.00 4431.80 32.96 4445.4 4440.5 20.61
2/7/19 9.77 4433.00 4431.80 32.96 4445.4 4440.5 20.59
2/8/19 9.77 4433.00 4431.80 32.96 4445.4 4440.5 20.58
2/9/19 9.78 4433.00 4431.80 32.96 4445.4 4440.5 20.56

2/10/19 9.78 4433.00 4431.80 32.96 4445.5 4440.5 20.54
2/11/19 9.78 4433.00 4431.80 32.96 4445.5 4440.6 20.52
2/12/19 9.79 4433.00 4431.80 32.96 4445.5 4440.6 20.50
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

2/13/19 9.79 4433.00 4431.80 32.96 4445.5 4440.6 20.48
2/14/19 9.79 4433.00 4431.80 32.96 4445.5 4440.6 20.46
2/15/19 9.79 4433.00 4431.80 32.96 4445.6 4440.6 20.44
2/16/19 9.80 4433.00 4431.80 32.96 4445.6 4440.6 20.43
2/17/19 9.80 4433.00 4431.80 32.96 4445.6 4440.6 20.41
2/18/19 9.80 4433.00 4431.80 32.96 4445.6 4440.6 20.39
2/19/19 9.80 4433.00 4431.80 32.96 4445.6 4440.7 20.37
2/20/19 9.81 4433.00 4431.80 32.96 4445.6 4440.7 20.35
2/21/19 9.81 4433.00 4431.80 32.96 4445.7 4440.7 20.33
2/22/19 9.81 4433.00 4431.80 32.96 4445.7 4440.7 20.31
2/23/19 9.82 4433.00 4431.80 32.96 4445.7 4440.7 20.29
2/24/19 9.82 4433.00 4431.80 32.96 4445.7 4440.7 20.28
2/25/19 9.82 4433.00 4431.80 32.96 4445.7 4440.7 20.26
2/26/19 9.82 4433.00 4431.80 32.96 4445.8 4440.7 20.24
2/27/19 9.83 4433.00 4431.80 32.96 4445.8 4440.8 20.22
2/28/19 9.83 4433.00 4431.80 32.96 4445.8 4440.8 20.20
3/1/19 9.83 4433.00 4431.80 32.96 4445.8 4440.8 20.18
3/2/19 9.83 4433.00 4431.80 32.96 4445.8 4440.8 20.16
3/3/19 9.84 4433.00 4431.80 32.96 4445.9 4440.8 20.14
3/4/19 9.84 4433.00 4431.80 32.96 4445.9 4440.8 20.12
3/5/19 9.84 4433.00 4431.80 32.96 4445.9 4440.8 20.10
3/6/19 9.85 4433.00 4431.80 32.96 4445.9 4440.8 20.08
3/7/19 9.85 4433.00 4431.80 32.96 4445.9 4440.9 20.06
3/8/19 9.85 4433.00 4431.80 32.96 4446.0 4440.9 20.04
3/9/19 9.85 4433.00 4431.80 32.96 4446.0 4440.9 20.03

3/10/19 9.86 4433.00 4431.80 32.96 4446.0 4440.9 20.01
3/11/19 9.86 4433.00 4431.80 32.96 4446.0 4440.9 19.99
3/12/19 9.86 4433.00 4431.80 32.96 4446.0 4440.9 19.97
3/13/19 9.86 4433.00 4431.80 32.96 4446.1 4440.9 19.95
3/14/19 9.87 4433.00 4431.80 32.96 4446.1 4440.9 19.93
3/15/19 9.87 4433.00 4431.80 32.96 4446.1 4441.0 19.91
3/16/19 9.87 4433.00 4431.80 32.96 4446.1 4441.0 19.89
3/17/19 9.88 4433.00 4431.80 32.96 4446.1 4441.0 19.87
3/18/19 9.88 4433.00 4431.80 32.96 4446.2 4441.0 19.85
3/19/19 9.88 4433.00 4431.80 32.96 4446.2 4441.0 19.83
3/20/19 9.88 4433.00 4431.80 32.96 4446.2 4441.0 19.81
3/21/19 9.89 4433.00 4431.80 32.96 4446.2 4441.0 19.79
3/22/19 9.89 4433.00 4431.80 32.96 4446.2 4441.0 19.77
3/23/19 9.89 4433.00 4431.80 32.96 4446.2 4441.1 19.75
3/24/19 9.89 4433.00 4431.80 32.96 4446.3 4441.1 19.73
3/25/19 9.90 4433.00 4431.80 32.96 4446.3 4441.1 19.71
3/26/19 9.90 4433.00 4431.80 32.96 4446.3 4441.1 19.69
3/27/19 9.90 4433.00 4431.80 32.96 4446.3 4441.1 19.67
3/28/19 9.91 4433.00 4431.80 32.96 4446.3 4441.1 19.65
3/29/19 9.91 4433.00 4431.80 32.96 4446.4 4441.1 19.63
3/30/19 9.91 4433.00 4431.80 32.96 4446.4 4441.2 19.62
3/31/19 9.91 4433.00 4431.80 32.96 4446.4 4441.2 19.60
4/1/19 9.92 4433.00 4431.80 32.96 4446.4 4441.2 19.58
4/2/19 9.92 4433.00 4431.80 32.97 4446.4 4441.2 19.56
4/3/19 9.92 4433.00 4431.80 32.97 4446.5 4441.2 19.54
4/4/19 9.92 4433.00 4431.80 32.97 4446.5 4441.2 19.53
4/5/19 9.93 4433.00 4431.80 32.97 4446.5 4441.2 19.51
4/6/19 9.93 4433.00 4431.80 32.97 4446.5 4441.2 19.49
4/7/19 9.93 4433.00 4431.80 32.97 4446.5 4441.3 19.48
4/8/19 9.94 4433.00 4431.80 32.97 4446.5 4441.3 19.46
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

4/9/19 9.94 4433.00 4431.80 32.97 4446.6 4441.3 19.44
4/10/19 9.94 4433.00 4431.80 32.97 4446.6 4441.3 19.43
4/11/19 9.94 4433.00 4431.80 32.97 4446.6 4441.3 19.41
4/12/19 9.95 4433.00 4431.80 32.97 4446.6 4441.3 19.39
4/13/19 9.95 4433.00 4431.80 32.97 4446.6 4441.3 19.38
4/14/19 9.95 4433.00 4431.80 32.97 4446.6 4441.3 19.36
4/15/19 9.95 4433.00 4431.80 32.97 4446.7 4441.4 19.34
4/16/19 9.96 4433.00 4431.80 32.97 4446.7 4441.4 19.33
4/17/19 9.96 4433.00 4431.80 32.97 4446.7 4441.4 19.31
4/18/19 9.96 4433.00 4431.80 32.97 4446.7 4441.4 19.29
4/19/19 9.97 4433.00 4431.80 32.97 4446.7 4441.4 19.28
4/20/19 9.97 4433.00 4431.80 32.97 4446.7 4441.4 19.26
4/21/19 9.97 4433.00 4431.80 32.97 4446.8 4441.4 19.24
4/22/19 9.97 4433.00 4431.80 32.97 4446.8 4441.4 19.23
4/23/19 9.98 4433.00 4431.80 32.97 4446.8 4441.5 19.21
4/24/19 9.98 4433.00 4431.80 32.97 4446.8 4441.5 19.19
4/25/19 9.98 4433.00 4431.80 32.97 4446.8 4441.5 19.18
4/26/19 9.98 4433.00 4431.80 32.97 4446.8 4441.5 19.16
4/27/19 9.99 4433.00 4431.80 32.97 4446.9 4441.5 19.14
4/28/19 9.99 4433.00 4431.80 32.97 4446.9 4441.5 19.13
4/29/19 9.99 4433.00 4431.80 32.97 4446.9 4441.5 19.11
4/30/19 10.00 4433.00 4431.80 32.97 4446.9 4441.5 19.09
5/1/19 10.00 4433.00 4431.80 32.97 4446.9 4441.6 19.08
5/2/19 10.00 4433.00 4431.80 32.97 4446.9 4441.6 19.06
5/3/19 10.00 4433.00 4431.80 32.97 4447.0 4441.6 19.04
5/4/19 10.01 4433.00 4431.80 32.97 4447.0 4441.6 19.03
5/5/19 10.01 4433.00 4431.80 32.97 4447.0 4441.6 19.01
5/6/19 10.01 4433.00 4431.80 32.97 4447.0 4441.6 19.00
5/7/19 10.02 4433.00 4431.80 32.97 4447.0 4441.6 18.98
5/8/19 10.02 4433.00 4431.80 32.97 4447.0 4441.6 18.97
5/9/19 10.02 4433.00 4431.80 32.97 4447.0 4441.7 18.95

5/10/19 10.02 4433.00 4431.80 32.97 4447.1 4441.7 18.94
5/11/19 10.03 4433.00 4431.80 32.97 4447.1 4441.7 18.92
5/12/19 10.03 4433.00 4431.80 32.97 4447.1 4441.7 18.90
5/13/19 10.03 4433.00 4431.80 32.97 4447.1 4441.7 18.89
5/14/19 10.03 4433.00 4431.80 32.97 4447.1 4441.7 18.87
5/15/19 10.04 4433.00 4431.80 32.97 4447.1 4441.7 18.86
5/16/19 10.04 4433.00 4431.80 32.97 4447.2 4441.8 18.84
5/17/19 10.04 4433.00 4431.80 32.97 4447.2 4441.8 18.83
5/18/19 10.05 4433.00 4431.80 32.97 4447.2 4441.8 18.81
5/19/19 10.05 4433.00 4431.80 32.97 4447.2 4441.8 18.80
5/20/19 10.05 4433.00 4431.80 32.97 4447.2 4441.8 18.78
5/21/19 10.05 4433.00 4431.80 32.97 4447.2 4441.8 18.76
5/22/19 10.06 4433.00 4431.80 32.97 4447.3 4441.8 18.75
5/23/19 10.06 4433.00 4431.80 32.97 4447.3 4441.8 18.73
5/24/19 10.06 4433.00 4431.80 32.97 4447.3 4441.9 18.72
5/25/19 10.06 4433.00 4431.80 32.97 4447.3 4441.9 18.70
5/26/19 10.07 4433.00 4431.80 32.97 4447.3 4441.9 18.69
5/27/19 10.07 4433.00 4431.80 32.97 4447.3 4441.9 18.67
5/28/19 10.07 4433.00 4431.80 32.97 4447.3 4441.9 18.66
5/29/19 10.08 4433.00 4431.80 32.97 4447.4 4441.9 18.64
5/30/19 10.08 4433.00 4431.80 32.97 4447.4 4441.9 18.62
5/31/19 10.08 4433.00 4431.80 32.97 4447.4 4441.9 18.61
6/1/19 10.08 4433.00 4431.80 32.97 4447.4 4442.0 18.59
6/2/19 10.09 4433.00 4431.80 32.97 4447.4 4442.0 18.58
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

6/3/19 10.09 4433.00 4431.80 32.98 4447.4 4442.0 18.57
6/4/19 10.09 4433.00 4431.80 32.97 4447.4 4442.0 18.56
6/5/19 10.09 4433.00 4431.80 32.98 4447.5 4442.0 18.55
6/6/19 10.10 4433.00 4431.80 32.97 4447.5 4442.0 18.53
6/7/19 10.10 4433.00 4431.80 32.98 4447.5 4442.0 18.52
6/8/19 10.10 4433.00 4431.80 32.97 4447.5 4442.0 18.51
6/9/19 10.11 4433.00 4431.80 32.98 4447.5 4442.1 18.50

6/10/19 10.11 4433.00 4431.80 32.97 4447.5 4442.1 18.49
6/11/19 10.11 4433.00 4431.80 32.98 4447.5 4442.1 18.47
6/12/19 10.11 4433.00 4431.80 32.97 4447.5 4442.1 18.46
6/13/19 10.12 4433.00 4431.80 32.98 4447.5 4442.1 18.45
6/14/19 10.12 4433.00 4431.80 32.97 4447.6 4442.1 18.44
6/15/19 10.12 4433.00 4431.80 32.98 4447.6 4442.1 18.43
6/16/19 10.13 4433.00 4431.80 32.97 4447.6 4442.1 18.41
6/17/19 10.13 4433.00 4431.80 32.98 4447.6 4442.2 18.40
6/18/19 10.13 4433.00 4431.80 32.97 4447.6 4442.2 18.39
6/19/19 10.13 4433.00 4431.80 32.98 4447.6 4442.2 18.38
6/20/19 10.14 4433.00 4431.80 32.97 4447.6 4442.2 18.37
6/21/19 10.14 4433.00 4431.80 32.98 4447.6 4442.2 18.36
6/22/19 10.14 4433.00 4431.80 32.97 4447.7 4442.2 18.34
6/23/19 10.14 4433.00 4431.80 32.98 4447.7 4442.2 18.33
6/24/19 10.15 4433.00 4431.80 32.97 4447.7 4442.2 18.32
6/25/19 10.15 4433.00 4431.80 32.98 4447.7 4442.3 18.31
6/26/19 10.15 4433.00 4431.80 32.97 4447.7 4442.3 18.30
6/27/19 10.16 4433.00 4431.80 32.98 4447.7 4442.3 18.28
6/28/19 10.16 4433.00 4431.80 32.97 4447.7 4442.3 18.27
6/29/19 10.16 4433.00 4431.80 32.98 4447.7 4442.3 18.26
6/30/19 10.16 4433.00 4431.80 32.97 4447.8 4442.3 18.25
7/1/19 10.17 4433.00 4431.80 32.98 4447.8 4442.3 18.24
7/2/19 10.17 4433.00 4431.80 32.98 4447.8 4442.4 18.23
7/3/19 10.17 4433.00 4431.80 32.99 4447.8 4442.4 18.23
7/4/19 10.17 4433.00 4431.80 32.98 4447.8 4442.4 18.22
7/5/19 10.18 4433.00 4431.80 32.99 4447.8 4442.4 18.22
7/6/19 10.18 4433.00 4431.80 32.98 4447.8 4442.4 18.21
7/7/19 10.18 4433.00 4431.80 32.99 4447.8 4442.4 18.21
7/8/19 10.19 4433.00 4431.80 32.98 4447.8 4442.4 18.20
7/9/19 10.19 4433.00 4431.80 32.99 4447.8 4442.4 18.20

7/10/19 10.19 4433.00 4431.80 32.98 4447.8 4442.5 18.19
7/11/19 10.19 4433.00 4431.80 32.99 4447.8 4442.5 18.19
7/12/19 10.20 4433.00 4431.80 32.98 4447.8 4442.5 18.19
7/13/19 10.20 4433.00 4431.80 32.99 4447.8 4442.5 18.18
7/14/19 10.20 4433.00 4431.80 32.98 4447.8 4442.5 18.18
7/15/19 10.20 4433.00 4431.80 32.99 4447.8 4442.5 18.17
7/16/19 10.21 4433.00 4431.80 32.98 4447.8 4442.5 18.17
7/17/19 10.21 4433.00 4431.80 32.99 4447.8 4442.5 18.16
7/18/19 10.21 4433.00 4431.80 32.98 4447.8 4442.6 18.16
7/19/19 10.22 4433.00 4431.80 32.99 4447.8 4442.6 18.15
7/20/19 10.22 4433.00 4431.80 32.98 4447.9 4442.6 18.15
7/21/19 10.22 4433.00 4431.80 32.99 4447.9 4442.6 18.14
7/22/19 10.22 4433.00 4431.80 32.98 4447.9 4442.6 18.14
7/23/19 10.23 4433.00 4431.80 32.99 4447.9 4442.6 18.13
7/24/19 10.23 4433.00 4431.80 32.98 4447.9 4442.6 18.13
7/25/19 10.23 4433.00 4431.80 32.99 4447.9 4442.6 18.13
7/26/19 10.23 4433.00 4431.80 32.98 4447.9 4442.7 18.12
7/27/19 10.24 4433.00 4431.80 32.99 4447.9 4442.7 18.12
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

7/28/19 10.24 4433.00 4431.80 32.98 4447.9 4442.7 18.11
7/29/19 10.24 4433.00 4431.80 32.99 4447.9 4442.7 18.11
7/30/19 10.25 4433.00 4431.80 32.98 4447.9 4442.7 18.10
7/31/19 10.25 4433.00 4431.80 32.99 4447.9 4442.7 18.10
8/1/19 10.25 4433.00 4431.80 32.98 4447.9 4442.7 18.09
8/2/19 10.25 4433.00 4431.80 32.99 4447.9 4442.7 18.09
8/3/19 10.26 4433.00 4431.80 32.98 4447.9 4442.8 18.09
8/4/19 10.26 4433.00 4431.80 32.99 4447.9 4442.8 18.08
8/5/19 10.26 4433.00 4431.80 32.98 4447.9 4442.8 18.08
8/6/19 10.26 4433.00 4431.80 32.99 4447.9 4442.8 18.07
8/7/19 10.27 4433.00 4431.80 32.97 4447.9 4442.8 18.07
8/8/19 10.27 4433.00 4431.80 32.99 4447.9 4442.8 18.07
8/9/19 10.27 4433.00 4431.80 32.97 4447.9 4442.8 18.06

8/10/19 10.28 4433.00 4431.80 32.99 4447.9 4442.8 18.06
8/11/19 10.28 4433.00 4431.80 32.97 4447.9 4442.9 18.06
8/12/19 10.28 4433.00 4431.80 32.99 4447.9 4442.9 18.05
8/13/19 10.28 4433.00 4431.80 32.97 4448.0 4442.9 18.05
8/14/19 10.29 4433.00 4431.80 32.99 4448.0 4442.9 18.05
8/15/19 10.29 4433.00 4431.80 32.97 4448.0 4442.9 18.04
8/16/19 10.29 4433.00 4431.80 32.99 4448.0 4442.9 18.04
8/17/19 10.29 4433.00 4431.80 32.97 4448.0 4442.9 18.04
8/18/19 10.30 4433.00 4431.80 32.99 4448.0 4443.0 18.03
8/19/19 10.30 4433.00 4431.80 32.97 4448.0 4443.0 18.03
8/20/19 10.30 4433.00 4431.80 32.99 4448.0 4443.0 18.02
8/21/19 10.31 4433.00 4431.80 32.97 4448.0 4443.0 18.02
8/22/19 10.31 4433.00 4431.80 32.99 4448.0 4443.0 18.02
8/23/19 10.31 4433.00 4431.80 32.97 4448.0 4443.0 18.01
8/24/19 10.31 4433.00 4431.80 32.99 4448.0 4443.0 18.01
8/25/19 10.32 4433.00 4431.80 32.97 4448.0 4443.0 18.01
8/26/19 10.32 4433.00 4431.80 32.99 4448.0 4443.1 18.00
8/27/19 10.32 4433.00 4431.80 32.97 4448.0 4443.1 18.00
8/28/19 10.32 4433.00 4431.80 32.99 4448.0 4443.1 18.00
8/29/19 10.33 4433.00 4431.80 32.97 4448.0 4443.1 17.99
8/30/19 10.33 4433.00 4431.80 32.99 4448.0 4443.1 17.99
8/31/19 10.33 4433.00 4431.80 32.97 4448.0 4443.1 17.99
9/1/19 10.34 4433.00 4431.80 32.99 4448.0 4443.1 17.98
9/2/19 10.34 4433.00 4431.80 32.97 4448.0 4443.1 17.98
9/3/19 10.34 4433.00 4431.80 32.99 4448.0 4443.2 17.97
9/4/19 10.34 4433.00 4431.80 32.97 4448.0 4443.2 17.97
9/5/19 10.35 4433.00 4431.80 32.99 4448.0 4443.2 17.97
9/6/19 10.35 4433.00 4431.80 32.97 4448.0 4443.2 17.96
9/7/19 10.35 4433.00 4431.80 32.99 4448.0 4443.2 17.96
9/8/19 10.36 4433.00 4431.80 32.97 4448.0 4443.2 17.96
9/9/19 10.36 4433.00 4431.80 32.99 4448.0 4443.2 17.95

9/10/19 10.36 4433.00 4431.80 32.97 4448.1 4443.2 17.95
9/11/19 10.36 4433.00 4431.80 32.99 4448.1 4443.3 17.94
9/12/19 10.37 4433.00 4431.80 32.97 4448.1 4443.3 17.94
9/13/19 10.37 4433.00 4431.80 32.99 4448.1 4443.3 17.94
9/14/19 10.37 4433.00 4431.80 32.97 4448.1 4443.3 17.93
9/15/19 10.37 4433.00 4431.80 32.99 4448.1 4443.3 17.93
9/16/19 10.38 4433.00 4431.80 32.97 4448.1 4443.3 17.93
9/17/19 10.38 4433.00 4431.80 32.99 4448.1 4443.3 17.92
9/18/19 10.38 4433.00 4431.80 32.97 4448.1 4443.3 17.92
9/19/19 10.39 4433.00 4431.80 32.99 4448.1 4443.4 17.91
9/20/19 10.39 4433.00 4431.80 32.97 4448.1 4443.4 17.91
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

9/21/19 10.39 4433.00 4431.80 32.99 4448.1 4443.4 17.91
9/22/19 10.39 4433.00 4431.80 32.97 4448.1 4443.4 17.90
9/23/19 10.40 4433.00 4431.80 32.99 4448.1 4443.4 17.90
9/24/19 10.40 4433.00 4431.80 32.97 4448.1 4443.4 17.90
9/25/19 10.40 4433.00 4431.80 32.99 4448.1 4443.4 17.89
9/26/19 10.40 4433.00 4431.80 32.97 4448.1 4443.4 17.89
9/27/19 10.41 4433.00 4431.80 32.99 4448.1 4443.5 17.88
9/28/19 10.41 4433.00 4431.80 32.97 4448.1 4443.5 17.88
9/29/19 10.41 4433.00 4431.80 32.99 4448.1 4443.5 17.88
9/30/19 10.42 4433.00 4431.80 32.97 4448.1 4443.5 17.87
10/1/19 10.42 4433.00 4431.80 32.99 4448.1 4443.5 17.87
10/2/19 10.42 4433.00 4431.80 32.97 4448.1 4443.5 17.86
10/3/19 10.42 4433.00 4431.80 32.98 4448.1 4443.5 17.86
10/4/19 10.43 4433.00 4431.80 32.97 4448.2 4443.5 17.85
10/5/19 10.43 4433.00 4431.80 32.98 4448.2 4443.6 17.84
10/6/19 10.43 4433.00 4431.80 32.97 4448.2 4443.6 17.83
10/7/19 10.43 4433.00 4431.80 32.98 4448.2 4443.6 17.83
10/8/19 10.44 4433.00 4431.80 32.97 4448.2 4443.6 17.82
10/9/19 10.44 4433.00 4431.80 32.98 4448.2 4443.6 17.81

10/10/19 10.44 4433.00 4431.80 32.97 4448.2 4443.6 17.81
10/11/19 10.45 4433.00 4431.80 32.98 4448.2 4443.6 17.80
10/12/19 10.45 4433.00 4431.80 32.97 4448.2 4443.7 17.79
10/13/19 10.45 4433.00 4431.80 32.98 4448.2 4443.7 17.78
10/14/19 10.45 4433.00 4431.80 32.97 4448.2 4443.7 17.78
10/15/19 10.46 4433.00 4431.80 32.98 4448.2 4443.7 17.77
10/16/19 10.46 4433.00 4431.80 32.97 4448.2 4443.7 17.76
10/17/19 10.46 4433.00 4431.80 32.98 4448.2 4443.7 17.76
10/18/19 10.46 4433.00 4431.80 32.97 4448.3 4443.7 17.75
10/19/19 10.47 4433.00 4431.80 32.98 4448.3 4443.7 17.74
10/20/19 10.47 4433.00 4431.80 32.97 4448.3 4443.8 17.74
10/21/19 10.47 4433.00 4431.80 32.98 4448.3 4443.8 17.73
10/22/19 10.48 4433.00 4431.80 32.97 4448.3 4443.8 17.72
10/23/19 10.48 4433.00 4431.80 32.98 4448.3 4443.8 17.71
10/24/19 10.48 4433.00 4431.80 32.97 4448.3 4443.8 17.71
10/25/19 10.48 4433.00 4431.80 32.98 4448.3 4443.8 17.70
10/26/19 10.49 4433.00 4431.80 32.97 4448.3 4443.8 17.69
10/27/19 10.49 4433.00 4431.80 32.98 4448.3 4443.8 17.69
10/28/19 10.49 4433.00 4431.80 32.97 4448.3 4443.9 17.68
10/29/19 10.49 4433.00 4431.80 32.98 4448.3 4443.9 17.67
10/30/19 10.50 4433.00 4431.80 32.97 4448.3 4443.9 17.66
10/31/19 10.50 4433.00 4431.80 32.98 4448.3 4443.9 17.66
11/1/19 10.50 4433.00 4431.80 32.97 4448.4 4443.9 17.65
11/2/19 10.51 4433.00 4431.80 32.98 4448.4 4443.9 17.64
11/3/19 10.51 4433.00 4431.80 32.97 4448.4 4443.9 17.63
11/4/19 10.51 4433.00 4431.80 32.98 4448.4 4443.9 17.61
11/5/19 10.51 4433.00 4431.80 32.97 4448.4 4444.0 17.60
11/6/19 10.52 4433.00 4431.80 32.98 4448.4 4444.0 17.59
11/7/19 10.52 4433.00 4431.80 32.97 4448.4 4444.0 17.58
11/8/19 10.52 4433.00 4431.80 32.98 4448.4 4444.0 17.57
11/9/19 10.52 4433.00 4431.80 32.97 4448.4 4444.0 17.56

11/10/19 10.53 4433.00 4431.80 32.98 4448.5 4444.0 17.54
11/11/19 10.53 4433.00 4431.80 32.97 4448.5 4444.0 17.53
11/12/19 10.53 4433.00 4431.80 32.98 4448.5 4444.0 17.52
11/13/19 10.54 4433.00 4431.80 32.97 4448.5 4444.1 17.51
11/14/19 10.54 4433.00 4431.80 32.98 4448.5 4444.1 17.50
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

11/15/19 10.54 4433.00 4431.80 32.97 4448.5 4444.1 17.48
11/16/19 10.54 4433.00 4431.80 32.98 4448.5 4444.1 17.47
11/17/19 10.55 4433.00 4431.80 32.97 4448.5 4444.1 17.46
11/18/19 10.55 4433.00 4431.80 32.98 4448.6 4444.1 17.45
11/19/19 10.55 4433.00 4431.80 32.97 4448.6 4444.1 17.44
11/20/19 10.55 4433.00 4431.80 32.98 4448.6 4444.1 17.42
11/21/19 10.56 4433.00 4431.80 32.97 4448.6 4444.2 17.41
11/22/19 10.56 4433.00 4431.80 32.98 4448.6 4444.2 17.40
11/23/19 10.56 4433.00 4431.80 32.97 4448.6 4444.2 17.39
11/24/19 10.57 4433.00 4431.80 32.98 4448.6 4444.2 17.38
11/25/19 10.57 4433.00 4431.80 32.97 4448.6 4444.2 17.37
11/26/19 10.57 4433.00 4431.80 32.98 4448.6 4444.2 17.35
11/27/19 10.57 4433.00 4431.80 32.97 4448.7 4444.2 17.34
11/28/19 10.58 4433.00 4431.80 32.98 4448.7 4444.3 17.33
11/29/19 10.58 4433.00 4431.80 32.97 4448.7 4444.3 17.32
11/30/19 10.58 4433.00 4431.80 32.98 4448.7 4444.3 17.31
12/1/19 10.59 4433.00 4431.80 32.97 4448.7 4444.3 17.29
12/2/19 10.59 4433.00 4431.80 32.98 4448.7 4444.3 17.28
12/3/19 10.59 4433.00 4431.80 32.97 4448.7 4444.3 17.26
12/4/19 10.59 4433.00 4431.80 32.98 4448.8 4444.3 17.25
12/5/19 10.60 4433.00 4431.80 32.97 4448.8 4444.3 17.23
12/6/19 10.60 4433.00 4431.80 32.98 4448.8 4444.4 17.21
12/7/19 10.60 4433.00 4431.80 32.97 4448.8 4444.4 17.20
12/8/19 10.60 4433.00 4431.80 32.98 4448.8 4444.4 17.18
12/9/19 10.61 4433.00 4431.80 32.97 4448.8 4444.4 17.16

12/10/19 10.61 4433.00 4431.80 32.98 4448.9 4444.4 17.15
12/11/19 10.61 4433.00 4431.80 32.97 4448.9 4444.4 17.13
12/12/19 10.62 4433.00 4431.80 32.98 4448.9 4444.4 17.12
12/13/19 10.62 4433.00 4431.80 32.97 4448.9 4444.4 17.10
12/14/19 10.62 4433.00 4431.80 32.98 4448.9 4444.5 17.08
12/15/19 10.62 4433.00 4431.80 32.97 4448.9 4444.5 17.07
12/16/19 10.63 4433.00 4431.80 32.98 4448.9 4444.5 17.05
12/17/19 10.63 4433.00 4431.80 32.97 4449.0 4444.5 17.04
12/18/19 10.63 4433.00 4431.80 32.98 4449.0 4444.5 17.02
12/19/19 10.63 4433.00 4431.80 32.97 4449.0 4444.5 17.00
12/20/19 10.64 4433.00 4431.80 32.98 4449.0 4444.5 16.99
12/21/19 10.64 4433.00 4431.80 32.97 4449.0 4444.5 16.97
12/22/19 10.64 4433.10 4431.90 32.93 4449.0 4444.5 16.98
12/23/19 10.65 4433.10 4431.90 32.90 4449.0 4444.5 16.99
12/24/19 10.65 4433.10 4431.90 32.86 4449.0 4444.5 17.00
12/25/19 10.65 4433.20 4431.90 32.82 4449.0 4444.5 17.01
12/26/19 10.65 4433.20 4432.00 32.79 4449.0 4444.5 17.02
12/27/19 10.66 4433.30 4432.00 32.75 4449.0 4444.5 17.03
12/28/19 10.66 4433.30 4432.00 32.71 4449.0 4444.5 17.03
12/29/19 10.66 4433.30 4432.00 32.67 4449.0 4444.5 17.04
12/30/19 10.66 4433.40 4432.00 32.64 4448.9 4444.5 17.05
12/31/19 10.67 4433.40 4432.10 32.60 4448.9 4444.5 17.06

1/1/20 10.67 4433.40 4432.10 32.56 4448.9 4444.5 17.07
1/2/20 10.67 4433.50 4432.10 32.52 4448.9 4444.5 17.08
1/3/20 10.68 4433.50 4432.10 32.48 4448.9 4444.5 17.08
1/4/20 10.68 4433.60 4432.20 32.44 4448.9 4444.5 17.09
1/5/20 10.68 4433.60 4432.20 32.40 4448.9 4444.5 17.10
1/6/20 10.68 4433.60 4432.20 32.36 4448.9 4444.5 17.10
1/7/20 10.69 4433.70 4432.20 32.33 4448.9 4444.5 17.11
1/8/20 10.69 4433.70 4432.20 32.29 4448.9 4444.5 17.12
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

1/9/20 10.69 4433.80 4432.30 32.25 4448.9 4444.5 17.13
1/10/20 10.69 4433.80 4432.30 32.21 4448.9 4444.5 17.13
1/11/20 10.70 4433.80 4432.30 32.17 4448.9 4444.5 17.14
1/12/20 10.70 4433.90 4432.30 32.13 4448.9 4444.5 17.15
1/13/20 10.70 4433.90 4432.40 32.09 4448.8 4444.5 17.15
1/14/20 10.71 4434.00 4432.40 32.05 4448.8 4444.5 17.16
1/15/20 10.71 4434.00 4432.40 32.01 4448.8 4444.5 17.17
1/16/20 10.71 4434.00 4432.40 31.97 4448.8 4444.5 17.17
1/17/20 10.71 4434.10 4432.40 31.93 4448.8 4444.5 17.18
1/18/20 10.72 4434.10 4432.50 31.89 4448.8 4444.5 17.19
1/19/20 10.72 4434.10 4432.50 31.85 4448.8 4444.5 17.19
1/20/20 10.72 4434.20 4432.50 31.81 4448.8 4444.5 17.20
1/21/20 10.72 4434.20 4432.50 31.78 4448.8 4444.5 17.21
1/22/20 10.73 4434.30 4432.60 31.74 4448.8 4444.5 17.22
1/23/20 10.73 4434.30 4432.60 31.70 4448.8 4444.5 17.22
1/24/20 10.73 4434.30 4432.60 31.66 4448.8 4444.5 17.23
1/25/20 10.74 4434.40 4432.60 31.62 4448.8 4444.5 17.24
1/26/20 10.74 4434.40 4432.60 31.58 4448.8 4444.5 17.24
1/27/20 10.74 4434.50 4432.70 31.54 4448.8 4444.5 17.25
1/28/20 10.74 4434.50 4432.70 31.50 4448.7 4444.5 17.26
1/29/20 10.75 4434.50 4432.70 31.46 4448.7 4444.5 17.26
1/30/20 10.75 4434.60 4432.70 31.42 4448.7 4444.5 17.27
1/31/20 10.75 4434.60 4432.80 31.38 4448.7 4444.5 17.28
2/1/20 10.75 4434.70 4432.80 31.35 4448.7 4444.5 17.28
2/2/20 10.76 4434.70 4432.80 31.31 4448.7 4444.5 17.29
2/3/20 10.76 4434.70 4432.80 31.27 4448.7 4444.5 17.30
2/4/20 10.76 4434.80 4432.80 31.23 4448.7 4444.5 17.30
2/5/20 10.77 4434.80 4432.90 31.19 4448.7 4444.5 17.31
2/6/20 10.77 4434.90 4432.90 31.15 4448.7 4444.5 17.32
2/7/20 10.77 4434.90 4432.90 31.11 4448.7 4444.5 17.32
2/8/20 10.77 4434.90 4432.90 31.07 4448.7 4444.5 17.33
2/9/20 10.78 4435.00 4433.00 31.03 4448.7 4444.5 17.34

2/10/20 10.78 4435.00 4433.00 30.99 4448.7 4444.5 17.34
2/11/20 10.78 4435.00 4433.00 30.95 4448.7 4444.5 17.35
2/12/20 10.78 4435.10 4433.00 30.91 4448.6 4444.5 17.36
2/13/20 10.79 4435.10 4433.00 30.88 4448.6 4444.5 17.36
2/14/20 10.79 4435.20 4433.10 30.84 4448.6 4444.5 17.37
2/15/20 10.79 4435.20 4433.10 30.80 4448.6 4444.5 17.38
2/16/20 10.80 4435.20 4433.10 30.76 4448.6 4444.5 17.38
2/17/20 10.80 4435.30 4433.10 30.72 4448.6 4444.5 17.39
2/18/20 10.80 4435.30 4433.20 30.68 4448.6 4444.5 17.40
2/19/20 10.80 4435.40 4433.20 30.64 4448.6 4444.5 17.40
2/20/20 10.81 4435.40 4433.20 30.60 4448.6 4444.5 17.41
2/21/20 10.81 4435.40 4433.20 30.56 4448.6 4444.5 17.42
2/22/20 10.81 4435.50 4433.20 30.53 4448.6 4444.5 17.42
2/23/20 10.82 4435.50 4433.30 30.49 4448.6 4444.5 17.43
2/24/20 10.82 4435.60 4433.30 30.45 4448.6 4444.5 17.43
2/25/20 10.82 4435.60 4433.30 30.41 4448.6 4444.5 17.44
2/26/20 10.82 4435.60 4433.30 30.37 4448.6 4444.5 17.45
2/27/20 10.83 4435.70 4433.40 30.33 4448.5 4444.5 17.45
2/28/20 10.83 4435.70 4433.40 30.29 4448.5 4444.5 17.46
2/29/20 10.83 4435.70 4433.40 30.25 4448.5 4444.5 17.47
3/1/20 10.83 4435.80 4433.40 30.21 4448.5 4444.5 17.47
3/2/20 10.84 4435.80 4433.40 30.17 4448.5 4444.5 17.48
3/3/20 10.84 4435.90 4433.50 30.13 4448.5 4444.5 17.49
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

3/4/20 10.84 4435.90 4433.50 30.09 4448.5 4444.5 17.49
3/5/20 10.85 4435.90 4433.50 30.05 4448.5 4444.5 17.50
3/6/20 10.85 4436.00 4433.50 30.01 4448.5 4444.5 17.50
3/7/20 10.85 4436.00 4433.60 29.97 4448.5 4444.5 17.51
3/8/20 10.85 4436.10 4433.60 29.93 4448.5 4444.5 17.51
3/9/20 10.86 4436.10 4433.60 29.89 4448.5 4444.5 17.52

3/10/20 10.86 4436.20 4433.60 29.85 4448.5 4444.5 17.53
3/11/20 10.86 4436.20 4433.60 29.81 4448.5 4444.5 17.53
3/12/20 10.86 4436.20 4433.70 29.76 4448.5 4444.5 17.54
3/13/20 10.87 4436.30 4433.70 29.72 4448.5 4444.5 17.54
3/14/20 10.87 4436.30 4433.70 29.68 4448.5 4444.5 17.55
3/15/20 10.87 4436.40 4433.70 29.64 4448.4 4444.5 17.55
3/16/20 10.88 4436.40 4433.80 29.60 4448.4 4444.5 17.56
3/17/20 10.88 4436.40 4433.80 29.56 4448.4 4444.5 17.57
3/18/20 10.88 4436.50 4433.80 29.52 4448.4 4444.5 17.57
3/19/20 10.88 4436.50 4433.80 29.48 4448.4 4444.5 17.58
3/20/20 10.89 4436.60 4433.80 29.44 4448.4 4444.5 17.58
3/21/20 10.89 4436.60 4433.90 29.40 4448.4 4444.5 17.59
3/22/20 10.89 4436.60 4433.90 29.36 4448.4 4444.5 17.59
3/23/20 10.89 4436.70 4433.90 29.32 4448.4 4444.5 17.60
3/24/20 10.90 4436.70 4433.90 29.28 4448.4 4444.5 17.61
3/25/20 10.90 4436.80 4434.00 29.24 4448.4 4444.5 17.61
3/26/20 10.90 4436.80 4434.00 29.19 4448.4 4444.5 17.62
3/27/20 10.91 4436.80 4434.00 29.15 4448.4 4444.5 17.62
3/28/20 10.91 4436.90 4434.00 29.11 4448.4 4444.5 17.63
3/29/20 10.91 4436.90 4434.00 29.07 4448.4 4444.5 17.63
3/30/20 10.91 4437.00 4434.10 29.03 4448.4 4444.5 17.64
3/31/20 10.92 4437.00 4434.10 28.99 4448.4 4444.5 17.65
4/1/20 10.92 4437.00 4434.10 28.95 4448.3 4444.5 17.65
4/2/20 10.92 4437.10 4434.10 28.92 4448.3 4444.5 17.66
4/3/20 10.92 4437.10 4434.20 28.88 4448.3 4444.5 17.67
4/4/20 10.93 4437.20 4434.20 28.85 4448.3 4444.5 17.68
4/5/20 10.93 4437.20 4434.20 28.81 4448.3 4444.5 17.69
4/6/20 10.93 4437.20 4434.20 28.78 4448.3 4444.5 17.69
4/7/20 10.94 4437.30 4434.20 28.74 4448.3 4444.5 17.70
4/8/20 10.94 4437.30 4434.30 28.71 4448.3 4444.5 17.71
4/9/20 10.94 4437.30 4434.30 28.67 4448.3 4444.5 17.72

4/10/20 10.94 4437.40 4434.30 28.64 4448.3 4444.5 17.73
4/11/20 10.95 4437.40 4434.30 28.60 4448.3 4444.5 17.74
4/12/20 10.95 4437.40 4434.40 28.57 4448.3 4444.5 17.75
4/13/20 10.95 4437.50 4434.40 28.53 4448.2 4444.5 17.75
4/14/20 10.95 4437.50 4434.40 28.50 4448.2 4444.5 17.76
4/15/20 10.96 4437.50 4434.40 28.46 4448.2 4444.5 17.77
4/16/20 10.96 4437.60 4434.40 28.43 4448.2 4444.5 17.78
4/17/20 10.96 4437.60 4434.50 28.39 4448.2 4444.5 17.79
4/18/20 10.97 4437.60 4434.50 28.36 4448.2 4444.5 17.80
4/19/20 10.97 4437.70 4434.50 28.32 4448.2 4444.5 17.81
4/20/20 10.97 4437.70 4434.50 28.29 4448.2 4444.5 17.81
4/21/20 10.97 4437.70 4434.60 28.25 4448.2 4444.5 17.82
4/22/20 10.98 4437.80 4434.60 28.22 4448.2 4444.5 17.83
4/23/20 10.98 4437.80 4434.60 28.18 4448.2 4444.5 17.84
4/24/20 10.98 4437.90 4434.60 28.15 4448.2 4444.5 17.85
4/25/20 10.98 4437.90 4434.60 28.11 4448.1 4444.5 17.86
4/26/20 10.99 4437.90 4434.70 28.08 4448.1 4444.5 17.87
4/27/20 10.99 4438.00 4434.70 28.04 4448.1 4444.5 17.87

Appendix E, Table 1 Page 73



Appendix E
Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

4/28/20 10.99 4438.00 4434.70 28.01 4448.1 4444.5 17.88
4/29/20 11.00 4438.00 4434.70 27.97 4448.1 4444.5 17.89
4/30/20 11.00 4438.10 4434.80 27.94 4448.1 4444.5 17.90
5/1/20 11.00 4438.10 4434.80 27.91 4448.1 4444.5 17.91
5/2/20 11.00 4438.10 4434.80 27.87 4448.1 4444.5 17.92
5/3/20 11.01 4438.20 4434.80 27.84 4448.1 4444.5 17.93
5/4/20 11.01 4438.20 4434.80 27.80 4448.1 4444.5 17.94
5/5/20 11.01 4438.20 4434.90 27.77 4448.1 4444.5 17.95
5/6/20 11.01 4438.30 4434.90 27.74 4448.0 4444.5 17.96
5/7/20 11.02 4438.30 4434.90 27.70 4448.0 4444.5 17.97
5/8/20 11.02 4438.30 4434.90 27.67 4448.0 4444.5 17.98
5/9/20 11.02 4438.40 4435.00 27.64 4448.0 4444.5 17.99

5/10/20 11.03 4438.40 4435.00 27.60 4448.0 4444.5 18.00
5/11/20 11.03 4438.40 4435.00 27.57 4448.0 4444.5 18.01
5/12/20 11.03 4438.50 4435.00 27.54 4448.0 4444.5 18.02
5/13/20 11.03 4438.50 4435.10 27.50 4448.0 4444.5 18.03
5/14/20 11.04 4438.50 4435.10 27.47 4448.0 4444.5 18.03
5/15/20 11.04 4438.60 4435.10 27.44 4448.0 4444.5 18.04
5/16/20 11.04 4438.60 4435.10 27.40 4447.9 4444.5 18.05
5/17/20 11.04 4438.60 4435.10 27.37 4447.9 4444.5 18.06
5/18/20 11.05 4438.70 4435.20 27.34 4447.9 4444.5 18.07
5/19/20 11.05 4438.70 4435.20 27.30 4447.9 4444.5 18.08
5/20/20 11.05 4438.70 4435.20 27.27 4447.9 4444.5 18.09
5/21/20 11.06 4438.80 4435.20 27.24 4447.9 4444.5 18.10
5/22/20 11.06 4438.80 4435.30 27.20 4447.9 4444.5 18.11
5/23/20 11.06 4438.80 4435.30 27.17 4447.9 4444.5 18.12
5/24/20 11.06 4438.90 4435.30 27.14 4447.9 4444.5 18.13
5/25/20 11.07 4438.90 4435.30 27.10 4447.9 4444.5 18.14
5/26/20 11.07 4438.90 4435.30 27.07 4447.9 4444.5 18.15
5/27/20 11.07 4439.00 4435.40 27.04 4447.8 4444.5 18.16
5/28/20 11.08 4439.00 4435.40 27.00 4447.8 4444.5 18.17
5/29/20 11.08 4439.00 4435.40 26.97 4447.8 4444.5 18.18
5/30/20 11.08 4439.10 4435.40 26.94 4447.8 4444.5 18.19
5/31/20 11.08 4439.10 4435.50 26.90 4447.8 4444.5 18.20
6/1/20 11.09 4439.10 4435.50 26.87 4447.8 4444.5 18.21
6/2/20 11.09 4439.20 4435.50 26.84 4447.8 4444.5 18.22
6/3/20 11.09 4439.20 4435.50 26.81 4447.8 4444.5 18.24
6/4/20 11.09 4439.20 4435.50 26.78 4447.8 4444.5 18.25
6/5/20 11.10 4439.20 4435.60 26.75 4447.7 4444.5 18.26
6/6/20 11.10 4439.30 4435.60 26.72 4447.7 4444.5 18.27
6/7/20 11.10 4439.30 4435.60 26.70 4447.7 4444.5 18.29
6/8/20 11.11 4439.30 4435.60 26.67 4447.7 4444.5 18.30
6/9/20 11.11 4439.40 4435.70 26.64 4447.7 4444.5 18.31

6/10/20 11.11 4439.40 4435.70 26.61 4447.7 4444.5 18.33
6/11/20 11.11 4439.40 4435.70 26.58 4447.7 4444.5 18.34
6/12/20 11.12 4439.40 4435.70 26.55 4447.6 4444.5 18.35
6/13/20 11.12 4439.50 4435.70 26.52 4447.6 4444.5 18.37
6/14/20 11.12 4439.50 4435.80 26.49 4447.6 4444.5 18.38
6/15/20 11.12 4439.50 4435.80 26.46 4447.6 4444.5 18.39
6/16/20 11.13 4439.60 4435.80 26.44 4447.6 4444.5 18.41
6/17/20 11.13 4439.60 4435.80 26.41 4447.6 4444.5 18.42
6/18/20 11.13 4439.60 4435.90 26.38 4447.6 4444.5 18.43
6/19/20 11.14 4439.70 4435.90 26.35 4447.6 4444.5 18.45
6/20/20 11.14 4439.70 4435.90 26.32 4447.5 4444.5 18.46
6/21/20 11.14 4439.70 4435.90 26.29 4447.5 4444.5 18.47
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

6/22/20 11.14 4439.70 4435.90 26.26 4447.5 4444.5 18.49
6/23/20 11.15 4439.80 4436.00 26.23 4447.5 4444.5 18.50
6/24/20 11.15 4439.80 4436.00 26.21 4447.5 4444.5 18.51
6/25/20 11.15 4439.80 4436.00 26.18 4447.5 4444.5 18.53
6/26/20 11.15 4439.90 4436.00 26.15 4447.5 4444.5 18.54
6/27/20 11.16 4439.90 4436.10 26.12 4447.4 4444.5 18.55
6/28/20 11.16 4439.90 4436.10 26.09 4447.4 4444.5 18.57
6/29/20 11.16 4439.90 4436.10 26.06 4447.4 4444.5 18.58
6/30/20 11.17 4440.00 4436.10 26.03 4447.4 4444.5 18.59
7/1/20 11.17 4440.00 4436.10 26.01 4447.4 4444.5 18.61
7/2/20 11.17 4440.00 4436.20 25.99 4447.4 4444.5 18.63
7/3/20 11.17 4440.00 4436.20 25.98 4447.4 4444.5 18.65
7/4/20 11.18 4440.00 4436.20 25.96 4447.3 4444.5 18.67
7/5/20 11.18 4440.10 4436.20 25.95 4447.3 4444.5 18.69
7/6/20 11.18 4440.10 4436.30 25.93 4447.3 4444.5 18.71
7/7/20 11.18 4440.10 4436.30 25.92 4447.3 4444.5 18.73
7/8/20 11.19 4440.10 4436.30 25.91 4447.3 4444.5 18.75
7/9/20 11.19 4440.10 4436.30 25.89 4447.2 4444.5 18.77

7/10/20 11.19 4440.10 4436.30 25.88 4447.2 4444.5 18.79
7/11/20 11.20 4440.10 4436.40 25.87 4447.2 4444.5 18.81
7/12/20 11.20 4440.10 4436.40 25.85 4447.2 4444.5 18.83
7/13/20 11.20 4440.20 4436.40 25.84 4447.1 4444.5 18.85
7/14/20 11.20 4440.20 4436.40 25.82 4447.1 4444.5 18.87
7/15/20 11.21 4440.20 4436.50 25.81 4447.1 4444.5 18.89
7/16/20 11.21 4440.20 4436.50 25.80 4447.1 4444.5 18.91
7/17/20 11.21 4440.20 4436.50 25.78 4447.1 4444.5 18.93
7/18/20 11.21 4440.20 4436.50 25.77 4447.0 4444.5 18.95
7/19/20 11.22 4440.20 4436.50 25.75 4447.0 4444.5 18.97
7/20/20 11.22 4440.30 4436.60 25.74 4447.0 4444.5 19.00
7/21/20 11.22 4440.30 4436.60 25.73 4447.0 4444.5 19.02
7/22/20 11.23 4440.30 4436.60 25.71 4447.0 4444.5 19.04
7/23/20 11.23 4440.30 4436.60 25.70 4446.9 4444.5 19.06
7/24/20 11.23 4440.30 4436.70 25.69 4446.9 4444.5 19.08
7/25/20 11.23 4440.30 4436.70 25.67 4446.9 4444.5 19.10
7/26/20 11.24 4440.30 4436.70 25.66 4446.9 4444.5 19.12
7/27/20 11.24 4440.40 4436.70 25.64 4446.9 4444.5 19.14
7/28/20 11.24 4440.40 4436.70 25.63 4446.8 4444.5 19.16
7/29/20 11.24 4440.40 4436.80 25.62 4446.8 4444.5 19.18
7/30/20 11.25 4440.40 4436.80 25.60 4446.8 4444.5 19.20
7/31/20 11.25 4440.40 4436.80 25.59 4446.8 4444.5 19.22
8/1/20 11.25 4440.40 4436.80 25.58 4446.8 4444.5 19.24
8/2/20 11.26 4440.40 4436.90 25.56 4446.7 4444.5 19.26
8/3/20 11.26 4440.50 4436.90 25.54 4446.7 4444.5 19.28
8/4/20 11.26 4440.50 4436.90 25.53 4446.7 4444.5 19.30
8/5/20 11.26 4440.50 4436.90 25.51 4446.7 4444.5 19.33
8/6/20 11.27 4440.50 4436.90 25.50 4446.7 4444.5 19.35
8/7/20 11.27 4440.50 4437.00 25.48 4446.6 4444.5 19.37
8/8/20 11.27 4440.50 4437.00 25.46 4446.6 4444.5 19.39
8/9/20 11.27 4440.60 4437.00 25.45 4446.6 4444.5 19.41

8/10/20 11.28 4440.60 4437.00 25.43 4446.6 4444.5 19.43
8/11/20 11.28 4440.60 4437.10 25.42 4446.5 4444.5 19.45
8/12/20 11.28 4440.60 4437.10 25.40 4446.5 4444.5 19.48
8/13/20 11.29 4440.60 4437.10 25.38 4446.5 4444.5 19.45
8/14/20 11.29 4440.60 4437.10 25.37 4446.5 4444.5 19.48
8/15/20 11.29 4440.60 4437.10 25.35 4446.5 4444.5 19.45
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North Cell South Cell

8/16/20 11.29 4440.70 4437.20 25.34 4446.5 4444.5 19.48
8/17/20 11.30 4440.70 4437.20 25.32 4446.5 4444.5 19.45
8/18/20 11.30 4440.70 4437.20 25.30 4446.5 4444.5 19.48
8/19/20 11.30 4440.70 4437.20 25.29 4446.5 4444.5 19.45
8/20/20 11.31 4440.70 4437.30 25.27 4446.5 4444.5 19.48
8/21/20 11.31 4440.70 4437.30 25.26 4446.5 4444.5 19.45
8/22/20 11.31 4440.80 4437.30 25.24 4446.5 4444.5 19.48
8/23/20 11.31 4440.80 4437.30 25.23 4446.5 4444.5 19.45
8/24/20 11.32 4440.80 4437.30 25.21 4446.5 4444.5 19.48
8/25/20 11.32 4440.80 4437.40 25.19 4446.5 4444.5 19.45
8/26/20 11.32 4440.80 4437.40 25.18 4446.5 4444.5 19.48
8/27/20 11.32 4440.80 4437.40 25.16 4446.5 4444.5 19.45
8/28/20 11.33 4440.90 4437.40 25.15 4446.5 4444.5 19.48
8/29/20 11.33 4440.90 4437.50 25.13 4446.5 4444.5 19.45
8/30/20 11.33 4440.90 4437.50 25.11 4446.5 4444.5 19.48
8/31/20 11.34 4440.90 4437.50 25.10 4446.5 4444.5 19.45
9/1/20 11.34 4440.90 4437.50 25.08 4446.5 4444.5 19.48
9/2/20 11.34 4440.90 4437.50 25.07 4446.5 4444.5 19.45
9/3/20 11.34 4440.90 4437.60 25.05 4446.5 4444.5 19.47
9/4/20 11.35 4441.00 4437.60 25.04 4446.5 4444.5 19.45
9/5/20 11.35 4441.00 4437.60 25.02 4446.5 4444.5 19.47
9/6/20 11.35 4441.00 4437.60 25.00 4446.5 4444.5 19.45
9/7/20 11.35 4441.00 4437.70 24.99 4446.5 4444.5 19.47
9/8/20 11.36 4441.00 4437.70 24.97 4446.5 4444.5 19.45
9/9/20 11.36 4441.00 4437.70 24.96 4446.5 4444.5 19.47

9/10/20 11.36 4441.10 4437.70 24.94 4446.5 4444.5 19.45
9/11/20 11.37 4441.10 4437.70 24.92 4446.5 4444.5 19.47
9/12/20 11.37 4441.10 4437.80 24.91 4446.5 4444.5 19.45
9/13/20 11.37 4441.10 4437.80 24.89 4446.5 4444.5 19.47
9/14/20 11.37 4441.10 4437.80 24.88 4446.5 4444.5 19.45
9/15/20 11.38 4441.10 4437.80 24.86 4446.5 4444.5 19.47
9/16/20 11.38 4441.20 4437.90 24.85 4446.5 4444.5 19.45
9/17/20 11.38 4441.20 4437.90 24.83 4446.5 4444.5 19.47
9/18/20 11.38 4441.20 4437.90 24.81 4446.5 4444.5 19.45
9/19/20 11.39 4441.20 4437.90 24.80 4446.5 4444.5 19.47
9/20/20 11.39 4441.20 4437.90 24.78 4446.5 4444.5 19.45
9/21/20 11.39 4441.20 4438.00 24.77 4446.5 4444.5 19.47
9/22/20 11.40 4441.30 4438.00 24.75 4446.5 4444.5 19.45
9/23/20 11.40 4441.30 4438.00 24.73 4446.5 4444.5 19.47
9/24/20 11.40 4441.30 4438.00 24.72 4446.5 4444.5 19.45
9/25/20 11.40 4441.30 4438.10 24.70 4446.5 4444.5 19.47
9/26/20 11.41 4441.30 4438.10 24.69 4446.5 4444.5 19.45
9/27/20 11.41 4441.30 4438.10 24.67 4446.5 4444.5 19.47
9/28/20 11.41 4441.30 4438.10 24.66 4446.5 4444.5 19.45
9/29/20 11.41 4441.40 4438.10 24.64 4446.5 4444.5 19.47
9/30/20 11.42 4441.40 4438.20 24.62 4446.5 4444.5 19.45
10/1/20 11.42 4441.40 4438.20 24.61 4446.5 4444.5 19.47
10/2/20 11.42 4441.40 4438.20 24.59 4446.6 4444.5 19.45
10/3/20 11.43 4441.40 4438.20 24.57 4446.5 4444.5 19.47
10/4/20 11.43 4441.40 4438.30 24.56 4446.6 4444.5 19.45
10/5/20 11.43 4441.50 4438.30 24.54 4446.5 4444.5 19.47
10/6/20 11.43 4441.50 4438.30 24.52 4446.6 4444.5 19.45
10/7/20 11.44 4441.50 4438.30 24.50 4446.5 4444.5 19.47
10/8/20 11.44 4441.50 4438.40 24.48 4446.6 4444.5 19.45
10/9/20 11.44 4441.50 4438.40 24.47 4446.5 4444.5 19.47
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North Cell South Cell

10/10/20 11.44 4441.60 4438.40 24.45 4446.6 4444.5 19.45
10/11/20 11.45 4441.60 4438.40 24.43 4446.5 4444.5 19.47
10/12/20 11.45 4441.60 4438.40 24.41 4446.6 4444.5 19.45
10/13/20 11.45 4441.60 4438.50 24.39 4446.5 4444.5 19.47
10/14/20 11.46 4441.60 4438.50 24.38 4446.6 4444.5 19.45
10/15/20 11.46 4441.60 4438.50 24.36 4446.5 4444.5 19.47
10/16/20 11.46 4441.70 4438.50 24.34 4446.6 4444.5 19.45
10/17/20 11.46 4441.70 4438.60 24.32 4446.5 4444.5 19.47
10/18/20 11.47 4441.70 4438.60 24.31 4446.6 4444.5 19.45
10/19/20 11.47 4441.70 4438.60 24.29 4446.5 4444.5 19.47
10/20/20 11.47 4441.70 4438.60 24.27 4446.6 4444.5 19.45
10/21/20 11.47 4441.70 4438.60 24.25 4446.5 4444.5 19.47
10/22/20 11.48 4441.80 4438.70 24.23 4446.6 4444.5 19.45
10/23/20 11.48 4441.80 4438.70 24.22 4446.5 4444.5 19.47
10/24/20 11.48 4441.80 4438.70 24.20 4446.6 4444.5 19.45
10/25/20 11.49 4441.80 4438.70 24.18 4446.5 4444.5 19.47
10/26/20 11.49 4441.80 4438.80 24.16 4446.6 4444.5 19.45
10/27/20 11.49 4441.90 4438.80 24.15 4446.5 4444.5 19.47
10/28/20 11.49 4441.90 4438.80 24.13 4446.6 4444.5 19.45
10/29/20 11.50 4441.90 4438.80 24.11 4446.5 4444.5 19.47
10/30/20 11.50 4441.90 4438.80 24.09 4446.6 4444.5 19.45
10/31/20 11.50 4441.90 4438.90 24.07 4446.5 4444.5 19.47
11/1/20 11.50 4441.90 4438.90 24.06 4446.6 4444.5 19.45
11/2/20 11.51 4442.00 4438.90 24.04 4446.5 4444.5 19.46
11/3/20 11.51 4442.00 4438.90 24.02 4446.6 4444.5 19.45
11/4/20 11.51 4442.00 4439.00 24.00 4446.5 4444.5 19.46
11/5/20 11.52 4442.00 4439.00 23.98 4446.6 4444.5 19.45
11/6/20 11.52 4442.00 4439.00 23.96 4446.5 4444.5 19.46
11/7/20 11.52 4442.10 4439.00 23.94 4446.6 4444.5 19.45
11/8/20 11.52 4442.10 4439.00 23.92 4446.5 4444.5 19.46
11/9/20 11.53 4442.10 4439.10 23.90 4446.6 4444.5 19.45

11/10/20 11.53 4442.10 4439.10 23.88 4446.5 4444.5 19.46
11/11/20 11.53 4442.10 4439.10 23.86 4446.6 4444.5 19.45
11/12/20 11.54 4442.20 4439.10 23.84 4446.5 4444.5 19.46
11/13/20 11.54 4442.20 4439.20 23.82 4446.6 4444.5 19.45
11/14/20 11.54 4442.20 4439.20 23.80 4446.5 4444.5 19.46
11/15/20 11.54 4442.20 4439.20 23.78 4446.6 4444.5 19.45
11/16/20 11.55 4442.20 4439.20 23.76 4446.5 4444.5 19.46
11/17/20 11.55 4442.30 4439.20 23.74 4446.6 4444.5 19.45
11/18/20 11.55 4442.30 4439.30 23.72 4446.5 4444.5 19.46
11/19/20 11.55 4442.30 4439.30 23.70 4446.6 4444.5 19.45
11/20/20 11.56 4442.30 4439.30 23.68 4446.5 4444.5 19.46
11/21/20 11.56 4442.30 4439.30 23.66 4446.6 4444.5 19.45
11/22/20 11.56 4442.40 4439.40 23.64 4446.5 4444.5 19.46
11/23/20 11.57 4442.40 4439.40 23.62 4446.6 4444.5 19.45
11/24/20 11.57 4442.40 4439.40 23.60 4446.5 4444.5 19.46
11/25/20 11.57 4442.40 4439.40 23.58 4446.6 4444.5 19.45
11/26/20 11.57 4442.40 4439.40 23.56 4446.5 4444.5 19.46
11/27/20 11.58 4442.50 4439.50 23.54 4446.6 4444.5 19.45
11/28/20 11.58 4442.50 4439.50 23.52 4446.5 4444.5 19.46
11/29/20 11.58 4442.50 4439.50 23.50 4446.6 4444.5 19.45
11/30/20 11.58 4442.50 4439.50 23.48 4446.5 4444.5 19.46
12/1/20 11.59 4442.50 4439.60 23.46 4446.6 4444.5 19.45
12/2/20 11.59 4442.60 4439.60 23.44 4446.5 4444.5 19.46
12/3/20 11.59 4442.60 4439.60 23.41 4446.6 4444.5 19.45
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12/4/20 11.60 4442.60 4439.60 23.39 4446.5 4444.5 19.46
12/5/20 11.60 4442.60 4439.60 23.37 4446.6 4444.5 19.45
12/6/20 11.60 4442.70 4439.70 23.35 4446.5 4444.5 19.46
12/7/20 11.60 4442.70 4439.70 23.32 4446.6 4444.5 19.45
12/8/20 11.61 4442.70 4439.70 23.30 4446.5 4444.5 19.46
12/9/20 11.61 4442.70 4439.70 23.28 4446.6 4444.5 19.45

12/10/20 11.61 4442.70 4439.80 23.25 4446.5 4444.5 19.46
12/11/20 11.61 4442.80 4439.80 23.23 4446.6 4444.5 19.45
12/12/20 11.62 4442.80 4439.80 23.21 4446.5 4444.5 19.46
12/13/20 11.62 4442.80 4439.80 23.18 4446.6 4444.5 19.45
12/14/20 11.62 4442.80 4439.80 23.16 4446.5 4444.5 19.46
12/15/20 11.63 4442.90 4439.90 23.14 4446.6 4444.5 19.45
12/16/20 11.63 4442.90 4439.90 23.12 4446.5 4444.5 19.46
12/17/20 11.63 4442.90 4439.90 23.09 4446.6 4444.5 19.45
12/18/20 11.63 4442.90 4439.90 23.07 4446.5 4444.5 19.46
12/19/20 11.64 4443.00 4440.00 23.05 4446.6 4444.5 19.45
12/20/20 11.64 4443.00 4440.00 23.02 4446.5 4444.5 19.46
12/21/20 11.64 4443.00 4440.00 23.00 4446.6 4444.5 19.45
12/22/20 11.64 4443.00 4440.00 22.98 4446.5 4444.5 19.46
12/23/20 11.65 4443.00 4440.00 22.95 4446.6 4444.5 19.45
12/24/20 11.65 4443.10 4440.00 22.93 4446.5 4444.5 19.46
12/25/20 11.65 4443.10 4440.10 22.91 4446.6 4444.5 19.45
12/26/20 11.66 4443.10 4440.10 22.89 4446.5 4444.5 19.46
12/27/20 11.66 4443.10 4440.10 22.86 4446.6 4444.5 19.45
12/28/20 11.66 4443.20 4440.10 22.84 4446.5 4444.5 19.46
12/29/20 11.66 4443.20 4440.10 22.82 4446.6 4444.5 19.45
12/30/20 11.67 4443.20 4440.10 22.79 4446.5 4444.5 19.46
12/31/20 11.67 4443.20 4440.20 22.77 4446.6 4444.5 19.45

1/1/21 11.67 4443.30 4440.20 22.75 4446.5 4444.5 19.46
1/2/21 11.67 4443.30 4440.20 22.72 4446.6 4444.5 19.45
1/3/21 11.68 4443.30 4440.20 22.70 4446.5 4444.5 19.45
1/4/21 11.68 4443.30 4440.20 22.67 4446.5 4444.5 19.46
1/5/21 11.68 4443.40 4440.20 22.65 4446.5 4444.5 19.45
1/6/21 11.69 4443.40 4440.20 22.62 4446.5 4444.5 19.46
1/7/21 11.69 4443.40 4440.30 22.60 4446.5 4444.5 19.45
1/8/21 11.69 4443.40 4440.30 22.57 4446.5 4444.5 19.46
1/9/21 11.69 4443.50 4440.30 22.55 4446.5 4444.5 19.45

1/10/21 11.70 4443.50 4440.30 22.52 4446.5 4444.5 19.46
1/11/21 11.70 4443.50 4440.30 22.50 4446.5 4444.5 19.45
1/12/21 11.70 4443.50 4440.30 22.47 4446.5 4444.5 19.46
1/13/21 11.70 4443.60 4440.40 22.45 4446.5 4444.5 19.45
1/14/21 11.71 4443.60 4440.40 22.42 4446.5 4444.5 19.46
1/15/21 11.71 4443.60 4440.40 22.40 4446.5 4444.5 19.45
1/16/21 11.71 4443.60 4440.40 22.37 4446.5 4444.5 19.46
1/17/21 11.72 4443.70 4440.40 22.35 4446.5 4444.5 19.45
1/18/21 11.72 4443.70 4440.40 22.32 4446.5 4444.5 19.46
1/19/21 11.72 4443.70 4440.50 22.30 4446.5 4444.5 19.45
1/20/21 11.72 4443.70 4440.50 22.27 4446.5 4444.5 19.46
1/21/21 11.73 4443.80 4440.50 22.25 4446.5 4444.5 19.45
1/22/21 11.73 4443.80 4440.50 22.22 4446.5 4444.5 19.46
1/23/21 11.73 4443.80 4440.50 22.20 4446.5 4444.5 19.45
1/24/21 11.73 4443.80 4440.50 22.17 4446.5 4444.5 19.46
1/25/21 11.74 4443.90 4440.50 22.15 4446.5 4444.5 19.45
1/26/21 11.74 4443.90 4440.60 22.13 4446.5 4444.5 19.46
1/27/21 11.74 4443.90 4440.60 22.10 4446.5 4444.5 19.45
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

1/28/21 11.75 4443.90 4440.60 22.08 4446.5 4444.5 19.46
1/29/21 11.75 4443.90 4440.60 22.05 4446.5 4444.5 19.45
1/30/21 11.75 4444.00 4440.60 22.03 4446.5 4444.5 19.46
1/31/21 11.75 4444.00 4440.60 22.00 4446.5 4444.5 19.45
2/1/21 11.76 4444.00 4440.70 21.98 4446.5 4444.5 19.46
2/2/21 11.76 4444.00 4440.70 21.95 4446.5 4444.5 19.45
2/3/21 11.76 4444.10 4440.70 21.93 4446.5 4444.5 19.46
2/4/21 11.77 4444.10 4440.70 21.90 4446.5 4444.5 19.45
2/5/21 11.77 4444.10 4440.70 21.88 4446.5 4444.5 19.46
2/6/21 11.77 4444.10 4440.70 21.85 4446.5 4444.5 19.45
2/7/21 11.77 4444.20 4440.70 21.83 4446.5 4444.5 19.46
2/8/21 11.78 4444.20 4440.80 21.80 4446.5 4444.5 19.45
2/9/21 11.78 4444.20 4440.80 21.78 4446.5 4444.5 19.46

2/10/21 11.78 4444.20 4440.80 21.75 4446.5 4444.5 19.45
2/11/21 11.78 4444.30 4440.80 21.73 4446.5 4444.5 19.46
2/12/21 11.79 4444.30 4440.80 21.70 4446.5 4444.5 19.45
2/13/21 11.79 4444.30 4440.80 21.68 4446.5 4444.5 19.46
2/14/21 11.79 4444.30 4440.90 21.65 4446.5 4444.5 19.45
2/15/21 11.80 4444.40 4440.90 21.63 4446.5 4444.5 19.46
2/16/21 11.80 4444.40 4440.90 21.60 4446.5 4444.5 19.45
2/17/21 11.80 4444.40 4440.90 21.58 4446.5 4444.5 19.46
2/18/21 11.80 4444.40 4440.90 21.55 4446.5 4444.5 19.45
2/19/21 11.81 4444.50 4440.90 21.53 4446.5 4444.5 19.46
2/20/21 11.81 4444.50 4440.90 21.50 4446.5 4444.5 19.45
2/21/21 11.81 4444.50 4441.00 21.48 4446.5 4444.5 19.46
2/22/21 11.81 4444.50 4441.00 21.45 4446.5 4444.5 19.45
2/23/21 11.82 4444.60 4441.00 21.43 4446.5 4444.5 19.46
2/24/21 11.82 4444.60 4441.00 21.40 4446.5 4444.5 19.45
2/25/21 11.82 4444.60 4441.00 21.38 4446.5 4444.5 19.46
2/26/21 11.83 4444.60 4441.00 21.35 4446.5 4444.5 19.45
2/27/21 11.83 4444.70 4441.10 21.33 4446.5 4444.5 19.46
2/28/21 11.83 4444.70 4441.10 21.30 4446.5 4444.5 19.45
3/1/21 11.83 4444.70 4441.10 21.28 4446.5 4444.5 19.46
3/2/21 11.84 4444.80 4441.10 21.25 4446.5 4444.5 19.45
3/3/21 11.84 4444.80 4441.10 21.22 4446.5 4444.5 19.46
3/4/21 11.84 4444.80 4441.10 21.20 4446.5 4444.5 19.45
3/5/21 11.84 4444.80 4441.20 21.17 4446.5 4444.5 19.46
3/6/21 11.85 4444.90 4441.20 21.15 4446.5 4444.5 19.45
3/7/21 11.85 4444.90 4441.20 21.12 4446.5 4444.5 19.46
3/8/21 11.85 4444.90 4441.20 21.09 4446.5 4444.5 19.45
3/9/21 11.86 4444.90 4441.20 21.07 4446.5 4444.5 19.46

3/10/21 11.86 4445.00 4441.20 21.04 4446.5 4444.5 19.45
3/11/21 11.86 4445.00 4441.20 21.01 4446.5 4444.5 19.46
3/12/21 11.86 4445.00 4441.30 20.99 4446.5 4444.5 19.45
3/13/21 11.87 4445.00 4441.30 20.96 4446.5 4444.5 19.46
3/14/21 11.87 4445.10 4441.30 20.94 4446.5 4444.5 19.45
3/15/21 11.87 4445.10 4441.30 20.91 4446.5 4444.5 19.46
3/16/21 11.87 4445.10 4441.30 20.88 4446.5 4444.5 19.45
3/17/21 11.88 4445.10 4441.30 20.86 4446.5 4444.5 19.46
3/18/21 11.88 4445.20 4441.40 20.83 4446.5 4444.5 19.45
3/19/21 11.88 4445.20 4441.40 20.80 4446.5 4444.5 19.46
3/20/21 11.89 4445.20 4441.40 20.78 4446.5 4444.5 19.45
3/21/21 11.89 4445.20 4441.40 20.75 4446.5 4444.5 19.46
3/22/21 11.89 4445.30 4441.40 20.73 4446.5 4444.5 19.45
3/23/21 11.89 4445.30 4441.40 20.70 4446.5 4444.5 19.46
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

3/24/21 11.90 4445.30 4441.40 20.67 4446.5 4444.5 19.45
3/25/21 11.90 4445.40 4441.50 20.65 4446.5 4444.5 19.46
3/26/21 11.90 4445.40 4441.50 20.62 4446.5 4444.5 19.45
3/27/21 11.90 4445.40 4441.50 20.59 4446.5 4444.5 19.46
3/28/21 11.91 4445.40 4441.50 20.57 4446.5 4444.5 19.45
3/29/21 11.91 4445.50 4441.50 20.54 4446.5 4444.5 19.46
3/30/21 11.91 4445.50 4441.50 20.52 4446.5 4444.5 19.45
3/31/21 11.92 4445.50 4441.60 20.49 4446.5 4444.5 19.46
4/1/21 11.92 4445.50 4441.60 20.46 4446.5 4444.5 19.45
4/2/21 11.92 4445.60 4441.60 20.44 4446.5 4444.5 19.46
4/3/21 11.92 4445.60 4441.60 20.42 4446.5 4444.5 19.45
4/4/21 11.93 4445.60 4441.60 20.40 4446.5 4444.5 19.46
4/5/21 11.93 4445.60 4441.60 20.38 4446.5 4444.5 19.45
4/6/21 11.93 4445.60 4441.60 20.35 4446.5 4444.5 19.46
4/7/21 11.93 4445.70 4441.70 20.33 4446.5 4444.5 19.45
4/8/21 11.94 4445.70 4441.70 20.31 4446.5 4444.5 19.46
4/9/21 11.94 4445.70 4441.70 20.29 4446.5 4444.5 19.45

4/10/21 11.94 4445.70 4441.70 20.26 4446.5 4444.5 19.46
4/11/21 11.95 4445.80 4441.70 20.24 4446.5 4444.5 19.45
4/12/21 11.95 4445.80 4441.70 20.22 4446.5 4444.5 19.46
4/13/21 11.95 4445.80 4441.80 20.20 4446.5 4444.5 19.45
4/14/21 11.95 4445.80 4441.80 20.18 4446.5 4444.5 19.46
4/15/21 11.96 4445.80 4441.80 20.15 4446.5 4444.5 19.45
4/16/21 11.96 4445.90 4441.80 20.13 4446.5 4444.5 19.46
4/17/21 11.96 4445.90 4441.80 20.11 4446.5 4444.5 19.45
4/18/21 11.96 4445.90 4441.80 20.09 4446.5 4444.5 19.46
4/19/21 11.97 4445.90 4441.90 20.06 4446.5 4444.5 19.45
4/20/21 11.97 4446.00 4441.90 20.04 4446.5 4444.5 19.46
4/21/21 11.97 4446.00 4441.90 20.02 4446.5 4444.5 19.45
4/22/21 11.98 4446.00 4441.90 20.00 4446.5 4444.5 19.46
4/23/21 11.98 4446.00 4441.90 19.98 4446.5 4444.5 19.45
4/24/21 11.98 4446.00 4441.90 19.95 4446.5 4444.5 19.46
4/25/21 11.98 4446.10 4441.90 19.93 4446.5 4444.5 19.45
4/26/21 11.99 4446.10 4442.00 19.91 4446.5 4444.5 19.46
4/27/21 11.99 4446.10 4442.00 19.89 4446.5 4444.5 19.45
4/28/21 11.99 4446.10 4442.00 19.87 4446.5 4444.5 19.46
4/29/21 12.00 4446.20 4442.00 19.84 4446.5 4444.5 19.45
4/30/21 12.00 4446.20 4442.00 19.82 4446.5 4444.5 19.46
5/1/21 12.00 4446.20 4442.00 19.80 4446.5 4444.5 19.45
5/2/21 12.00 4446.20 4442.10 19.78 4446.5 4444.5 19.46
5/3/21 12.01 4446.20 4442.10 19.76 4446.5 4444.5 19.45
5/4/21 12.01 4446.30 4442.10 19.74 4446.5 4444.5 19.46
5/5/21 12.01 4446.30 4442.10 19.72 4446.5 4444.5 19.45
5/6/21 12.01 4446.30 4442.10 19.69 4446.5 4444.5 19.46
5/7/21 12.02 4446.30 4442.10 19.67 4446.5 4444.5 19.45
5/8/21 12.02 4446.30 4442.10 19.65 4446.5 4444.5 19.46
5/9/21 12.02 4446.40 4442.20 19.63 4446.5 4444.5 19.45

5/10/21 12.03 4446.40 4442.20 19.61 4446.5 4444.5 19.46
5/11/21 12.03 4446.40 4442.20 19.59 4446.5 4444.5 19.45
5/12/21 12.03 4446.40 4442.20 19.57 4446.5 4444.5 19.46
5/13/21 12.03 4446.50 4442.20 19.55 4446.5 4444.5 19.45
5/14/21 12.04 4446.50 4442.20 19.53 4446.5 4444.5 19.46
5/15/21 12.04 4446.50 4442.30 19.51 4446.5 4444.5 19.45
5/16/21 12.04 4446.50 4442.30 19.48 4446.5 4444.5 19.46
5/17/21 12.04 4446.50 4442.30 19.46 4446.5 4444.5 19.45

Appendix E, Table 1 Page 80



Appendix E
Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

5/18/21 12.05 4446.60 4442.30 19.44 4446.5 4444.5 19.46
5/19/21 12.05 4446.60 4442.30 19.42 4446.5 4444.5 19.45
5/20/21 12.05 4446.60 4442.30 19.40 4446.5 4444.5 19.46
5/21/21 12.06 4446.60 4442.30 19.38 4446.5 4444.5 19.45
5/22/21 12.06 4446.60 4442.40 19.36 4446.5 4444.5 19.46
5/23/21 12.06 4446.70 4442.40 19.34 4446.5 4444.5 19.45
5/24/21 12.06 4446.70 4442.40 19.32 4446.5 4444.5 19.46
5/25/21 12.07 4446.70 4442.40 19.30 4446.5 4444.5 19.45
5/26/21 12.07 4446.70 4442.40 19.28 4446.5 4444.5 19.46
5/27/21 12.07 4446.70 4442.40 19.25 4446.5 4444.5 19.45
5/28/21 12.07 4446.80 4442.50 19.23 4446.5 4444.5 19.46
5/29/21 12.08 4446.80 4442.50 19.21 4446.5 4444.5 19.45
5/30/21 12.08 4446.80 4442.50 19.19 4446.5 4444.5 19.46
5/31/21 12.08 4446.80 4442.50 19.17 4446.5 4444.5 19.45
6/1/21 12.09 4446.90 4442.50 19.15 4446.5 4444.5 19.46
6/2/21 12.09 4446.90 4442.50 19.13 4446.5 4444.5 19.46
6/3/21 12.09 4446.90 4442.60 19.12 4446.5 4444.5 19.47
6/4/21 12.09 4446.90 4442.60 19.10 4446.5 4444.5 19.46
6/5/21 12.10 4446.90 4442.60 19.08 4446.5 4444.5 19.47
6/6/21 12.10 4446.90 4442.60 19.06 4446.5 4444.5 19.46
6/7/21 12.10 4447.00 4442.60 19.05 4446.5 4444.5 19.47
6/8/21 12.10 4447.00 4442.60 19.03 4446.5 4444.5 19.46
6/9/21 12.11 4447.00 4442.60 19.01 4446.5 4444.5 19.47

6/10/21 12.11 4447.00 4442.70 19.00 4446.5 4444.5 19.46
6/11/21 12.11 4447.00 4442.70 18.98 4446.5 4444.5 19.47
6/12/21 12.12 4447.00 4442.70 18.96 4446.5 4444.5 19.46
6/13/21 12.12 4447.10 4442.70 18.95 4446.5 4444.5 19.47
6/14/21 12.12 4447.10 4442.70 18.93 4446.5 4444.5 19.46
6/15/21 12.12 4447.10 4442.70 18.91 4446.5 4444.5 19.47
6/16/21 12.13 4447.10 4442.80 18.89 4446.5 4444.5 19.46
6/17/21 12.13 4447.10 4442.80 18.88 4446.5 4444.5 19.47
6/18/21 12.13 4447.10 4442.80 18.86 4446.5 4444.5 19.46
6/19/21 12.13 4447.20 4442.80 18.84 4446.5 4444.5 19.47
6/20/21 12.14 4447.20 4442.80 18.83 4446.5 4444.5 19.46
6/21/21 12.14 4447.20 4442.80 18.81 4446.5 4444.5 19.47
6/22/21 12.14 4447.20 4442.80 18.79 4446.5 4444.5 19.46
6/23/21 12.15 4447.20 4442.90 18.78 4446.5 4444.5 19.47
6/24/21 12.15 4447.20 4442.90 18.76 4446.5 4444.5 19.46
6/25/21 12.15 4447.30 4442.90 18.74 4446.5 4444.5 19.47
6/26/21 12.15 4447.30 4442.90 18.72 4446.5 4444.5 19.46
6/27/21 12.16 4447.30 4442.90 18.71 4446.5 4444.5 19.47
6/28/21 12.16 4447.30 4442.90 18.69 4446.5 4444.5 19.46
6/29/21 12.16 4447.30 4443.00 18.67 4446.5 4444.5 19.47
6/30/21 12.16 4447.30 4443.00 18.66 4446.5 4444.5 19.46
7/1/21 12.17 4447.40 4443.00 18.64 4446.5 4444.5 19.47
7/2/21 12.17 4447.40 4443.00 18.63 4446.5 4444.5 19.46
7/3/21 12.17 4447.40 4443.00 18.62 4446.5 4444.5 19.48
7/4/21 12.18 4447.40 4443.00 18.61 4446.5 4444.5 19.46
7/5/21 12.18 4447.40 4443.00 18.60 4446.5 4444.5 19.48
7/6/21 12.18 4447.40 4443.10 18.59 4446.5 4444.5 19.46
7/7/21 12.18 4447.40 4443.10 18.58 4446.5 4444.5 19.48
7/8/21 12.19 4447.40 4443.10 18.57 4446.5 4444.5 19.46
7/9/21 12.19 4447.40 4443.10 18.56 4446.5 4444.5 19.48

7/10/21 12.19 4447.40 4443.10 18.56 4446.5 4444.5 19.46
7/11/21 12.19 4447.50 4443.10 18.55 4446.5 4444.5 19.48
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

7/12/21 12.20 4447.50 4443.20 18.54 4446.5 4444.5 19.46
7/13/21 12.20 4447.50 4443.20 18.53 4446.5 4444.5 19.48
7/14/21 12.20 4447.50 4443.20 18.52 4446.5 4444.5 19.46
7/15/21 12.21 4447.50 4443.20 18.51 4446.5 4444.5 19.48
7/16/21 12.21 4447.50 4443.20 18.50 4446.5 4444.5 19.46
7/17/21 12.21 4447.50 4443.20 18.49 4446.5 4444.5 19.48
7/18/21 12.21 4447.50 4443.30 18.48 4446.5 4444.5 19.46
7/19/21 12.22 4447.50 4443.30 18.47 4446.5 4444.5 19.48
7/20/21 12.22 4447.50 4443.30 18.46 4446.5 4444.5 19.46
7/21/21 12.22 4447.50 4443.30 18.45 4446.5 4444.5 19.48
7/22/21 12.23 4447.60 4443.30 18.44 4446.5 4444.5 19.46
7/23/21 12.23 4447.60 4443.30 18.43 4446.5 4444.5 19.48
7/24/21 12.23 4447.60 4443.30 18.43 4446.5 4444.5 19.46
7/25/21 12.23 4447.60 4443.40 18.42 4446.5 4444.5 19.48
7/26/21 12.24 4447.60 4443.40 18.41 4446.5 4444.5 19.46
7/27/21 12.24 4447.60 4443.40 18.40 4446.5 4444.5 19.48
7/28/21 12.24 4447.60 4443.40 18.39 4446.5 4444.5 19.46
7/29/21 12.24 4447.60 4443.40 18.38 4446.5 4444.5 19.48
7/30/21 12.25 4447.60 4443.40 18.37 4446.5 4444.5 19.46
7/31/21 12.25 4447.60 4443.50 18.36 4446.5 4444.5 19.48
8/1/21 12.25 4447.60 4443.50 18.35 4446.5 4444.5 19.46
8/2/21 12.26 4447.70 4443.50 18.34 4446.5 4444.5 19.49
8/3/21 12.26 4447.70 4443.50 18.33 4446.5 4444.5 19.46
8/4/21 12.26 4447.70 4443.50 18.32 4446.5 4444.5 19.49
8/5/21 12.26 4447.70 4443.50 18.31 4446.5 4444.5 19.46
8/6/21 12.27 4447.70 4443.50 18.30 4446.5 4444.5 19.49
8/7/21 12.27 4447.70 4443.60 18.29 4446.5 4444.5 19.46
8/8/21 12.27 4447.70 4443.60 18.28 4446.5 4444.5 19.49
8/9/21 12.27 4447.70 4443.60 18.27 4446.5 4444.5 19.46

8/10/21 12.28 4447.70 4443.60 18.26 4446.5 4444.5 19.49
8/11/21 12.28 4447.80 4443.60 18.25 4446.5 4444.5 19.46
8/12/21 12.28 4447.80 4443.60 18.24 4446.5 4444.5 19.49
8/13/21 12.29 4447.80 4443.70 18.22 4446.5 4444.5 19.46
8/14/21 12.29 4447.80 4443.70 18.21 4446.5 4444.5 19.49
8/15/21 12.29 4447.80 4443.70 18.20 4446.5 4444.5 19.46
8/16/21 12.29 4447.80 4443.70 18.19 4446.5 4444.5 19.49
8/17/21 12.30 4447.80 4443.70 18.18 4446.5 4444.5 19.46
8/18/21 12.30 4447.80 4443.70 18.17 4446.5 4444.5 19.49
8/19/21 12.30 4447.80 4443.70 18.16 4446.5 4444.5 19.46
8/20/21 12.30 4447.80 4443.80 18.15 4446.5 4444.5 19.49
8/21/21 12.31 4447.90 4443.80 18.14 4446.5 4444.5 19.46
8/22/21 12.31 4447.90 4443.80 18.13 4446.5 4444.5 19.49
8/23/21 12.31 4447.90 4443.80 18.12 4446.5 4444.5 19.46
8/24/21 12.32 4447.90 4443.80 18.11 4446.5 4444.5 19.49
8/25/21 12.32 4447.90 4443.80 18.10 4446.5 4444.5 19.46
8/26/21 12.32 4447.90 4443.90 18.09 4446.5 4444.5 19.49
8/27/21 12.32 4447.90 4443.90 18.08 4446.5 4444.5 19.46
8/28/21 12.33 4447.90 4443.90 18.07 4446.5 4444.5 19.49
8/29/21 12.33 4447.90 4443.90 18.06 4446.5 4444.5 19.46
8/30/21 12.33 4448.00 4443.90 18.05 4446.5 4444.5 19.49
8/31/21 12.33 4448.00 4443.90 18.04 4446.5 4444.5 19.46
9/1/21 12.34 4448.00 4444.00 18.03 4446.5 4444.5 19.49
9/2/21 12.34 4448.00 4444.00 18.02 4446.5 4444.5 19.46
9/3/21 12.34 4448.00 4444.00 18.01 4446.5 4444.5 19.49
9/4/21 12.35 4448.00 4444.00 18.00 4446.5 4444.5 19.46
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

9/5/21 12.35 4448.00 4444.00 17.98 4446.5 4444.5 19.49
9/6/21 12.35 4448.00 4444.00 17.97 4446.5 4444.5 19.46
9/7/21 12.35 4448.00 4444.00 17.96 4446.5 4444.5 19.49
9/8/21 12.36 4448.00 4444.10 17.95 4446.5 4444.5 19.46
9/9/21 12.36 4448.10 4444.10 17.94 4446.5 4444.5 19.49

9/10/21 12.36 4448.10 4444.10 17.93 4446.5 4444.5 19.46
9/11/21 12.36 4448.10 4444.10 17.92 4446.5 4444.5 19.49
9/12/21 12.37 4448.10 4444.10 17.91 4446.5 4444.5 19.46
9/13/21 12.37 4448.10 4444.10 17.90 4446.5 4444.5 19.49
9/14/21 12.37 4448.10 4444.20 17.89 4446.5 4444.5 19.46
9/15/21 12.38 4448.10 4444.20 17.88 4446.5 4444.5 19.49
9/16/21 12.38 4448.10 4444.20 17.87 4446.5 4444.5 19.46
9/17/21 12.38 4448.10 4444.20 17.86 4446.5 4444.5 19.49
9/18/21 12.38 4448.20 4444.20 17.85 4446.5 4444.5 19.46
9/19/21 12.39 4448.20 4444.20 17.84 4446.5 4444.5 19.49
9/20/21 12.39 4448.20 4444.20 17.83 4446.5 4444.5 19.46
9/21/21 12.39 4448.20 4444.30 17.82 4446.5 4444.5 19.49
9/22/21 12.39 4448.20 4444.30 17.81 4446.5 4444.5 19.46
9/23/21 12.40 4448.20 4444.30 17.80 4446.5 4444.5 19.49
9/24/21 12.40 4448.20 4444.30 17.78 4446.5 4444.5 19.46
9/25/21 12.40 4448.20 4444.30 17.77 4446.5 4444.5 19.49
9/26/21 12.41 4448.20 4444.30 17.76 4446.5 4444.5 19.46
9/27/21 12.41 4448.20 4444.40 17.75 4446.5 4444.5 19.49
9/28/21 12.41 4448.30 4444.40 17.74 4446.5 4444.5 19.46
9/29/21 12.41 4448.30 4444.40 17.73 4446.5 4444.5 19.49
9/30/21 12.42 4448.30 4444.40 17.72 4446.5 4444.5 19.46
10/1/21 12.42 4448.30 4444.40 17.71 4446.5 4444.5 19.49
10/2/21 12.42 4448.30 4444.40 17.70 4446.5 4444.5 19.46
10/3/21 12.42 4448.30 4444.40 17.68 4446.5 4444.5 19.48
10/4/21 12.43 4448.30 4444.50 17.67 4446.5 4444.5 19.46
10/5/21 12.43 4448.30 4444.50 17.66 4446.5 4444.5 19.48
10/6/21 12.43 4448.40 4444.50 17.64 4446.5 4444.5 19.46
10/7/21 12.44 4448.40 4444.50 17.63 4446.5 4444.5 19.48
10/8/21 12.44 4448.40 4444.50 17.62 4446.5 4444.5 19.46
10/9/21 12.44 4448.40 4444.50 17.60 4446.5 4444.5 19.48

10/10/21 12.44 4448.40 4444.60 17.59 4446.5 4444.5 19.46
10/11/21 12.45 4448.40 4444.60 17.58 4446.5 4444.5 19.48
10/12/21 12.45 4448.40 4444.60 17.56 4446.5 4444.5 19.46
10/13/21 12.45 4448.50 4444.60 17.55 4446.5 4444.5 19.48
10/14/21 12.45 4448.50 4444.60 17.54 4446.5 4444.5 19.46
10/15/21 12.46 4448.50 4444.60 17.52 4446.5 4444.5 19.48
10/16/21 12.46 4448.50 4444.70 17.51 4446.5 4444.5 19.46
10/17/21 12.46 4448.50 4444.70 17.50 4446.5 4444.5 19.48
10/18/21 12.47 4448.50 4444.70 17.48 4446.5 4444.5 19.46
10/19/21 12.47 4448.50 4444.70 17.47 4446.5 4444.5 19.48
10/20/21 12.47 4448.50 4444.70 17.46 4446.5 4444.5 19.46
10/21/21 12.47 4448.60 4444.70 17.44 4446.5 4444.5 19.48
10/22/21 12.48 4448.60 4444.70 17.43 4446.5 4444.5 19.46
10/23/21 12.48 4448.60 4444.80 17.42 4446.5 4444.5 19.48
10/24/21 12.48 4448.60 4444.80 17.40 4446.5 4444.5 19.46
10/25/21 12.49 4448.60 4444.80 17.39 4446.5 4444.5 19.48
10/26/21 12.49 4448.60 4444.80 17.38 4446.5 4444.5 19.46
10/27/21 12.49 4448.60 4444.80 17.36 4446.5 4444.5 19.48
10/28/21 12.49 4448.70 4444.80 17.35 4446.5 4444.5 19.46
10/29/21 12.50 4448.70 4444.90 17.34 4446.5 4444.5 19.48
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

10/30/21 12.50 4448.70 4444.90 17.32 4446.5 4444.5 19.46
10/31/21 12.50 4448.70 4444.90 17.31 4446.5 4444.5 19.48
11/1/21 12.50 4448.70 4444.90 17.30 4446.5 4444.5 19.46
11/2/21 12.51 4448.70 4444.90 17.28 4446.5 4444.5 19.47
11/3/21 12.51 4448.70 4444.90 17.26 4446.5 4444.5 19.46
11/4/21 12.51 4448.80 4444.90 17.24 4446.5 4444.5 19.47
11/5/21 12.52 4448.80 4445.00 17.23 4446.5 4444.5 19.46
11/6/21 12.52 4448.80 4445.00 17.21 4446.5 4444.5 19.47
11/7/21 12.52 4448.80 4445.00 17.19 4446.5 4444.5 19.46
11/8/21 12.52 4448.80 4445.00 17.18 4446.5 4444.5 19.47
11/9/21 12.53 4448.80 4445.00 17.16 4446.5 4444.5 19.46

11/10/21 12.53 4448.90 4445.00 17.14 4446.5 4444.5 19.47
11/11/21 12.53 4448.90 4445.10 17.13 4446.5 4444.5 19.46
11/12/21 12.53 4448.90 4445.10 17.11 4446.5 4444.5 19.47
11/13/21 12.54 4448.90 4445.10 17.09 4446.5 4444.5 19.46
11/14/21 12.54 4448.90 4445.10 17.08 4446.5 4444.5 19.47
11/15/21 12.54 4448.90 4445.10 17.06 4446.5 4444.5 19.46
11/16/21 12.55 4449.00 4445.10 17.04 4446.5 4444.5 19.47
11/17/21 12.55 4449.00 4445.10 17.02 4446.5 4444.5 19.46
11/18/21 12.55 4449.00 4445.20 17.01 4446.5 4444.5 19.47
11/19/21 12.55 4449.00 4445.20 16.99 4446.5 4444.5 19.46
11/20/21 12.56 4449.00 4445.20 16.97 4446.5 4444.5 19.47
11/21/21 12.56 4449.00 4445.20 16.96 4446.5 4444.5 19.46
11/22/21 12.56 4449.10 4445.20 16.94 4446.5 4444.5 19.47
11/23/21 12.56 4449.10 4445.20 16.92 4446.5 4444.5 19.46
11/24/21 12.57 4449.10 4445.30 16.91 4446.5 4444.5 19.47
11/25/21 12.57 4449.10 4445.30 16.89 4446.5 4444.5 19.46
11/26/21 12.57 4449.10 4445.30 16.87 4446.5 4444.5 19.47
11/27/21 12.58 4449.10 4445.30 16.86 4446.5 4444.5 19.46
11/28/21 12.58 4449.20 4445.30 16.84 4446.5 4444.5 19.47
11/29/21 12.58 4449.20 4445.30 16.82 4446.5 4444.5 19.46
11/30/21 12.58 4449.20 4445.40 16.81 4446.5 4444.5 19.47
12/1/21 12.59 4449.20 4445.40 16.79 4446.5 4444.5 19.46
12/2/21 12.59 4449.20 4445.40 16.77 4446.5 4444.5 19.47
12/3/21 12.59 4449.30 4445.40 16.75 4446.5 4444.5 19.46
12/4/21 12.59 4449.30 4445.40 16.73 4446.5 4444.5 19.47
12/5/21 12.60 4449.30 4445.40 16.70 4446.5 4444.5 19.46
12/6/21 12.60 4449.30 4445.40 16.68 4446.5 4444.5 19.47
12/7/21 12.60 4449.30 4445.50 16.66 4446.5 4444.5 19.46
12/8/21 12.61 4449.40 4445.50 16.64 4446.5 4444.5 19.47
12/9/21 12.61 4449.40 4445.50 16.62 4446.5 4444.5 19.46

12/10/21 12.61 4449.40 4445.50 16.60 4446.5 4444.5 19.47
12/11/21 12.61 4449.40 4445.50 16.58 4446.5 4444.5 19.46
12/12/21 12.62 4449.40 4445.50 16.56 4446.5 4444.5 19.47
12/13/21 12.62 4449.50 4445.60 16.54 4446.5 4444.5 19.46
12/14/21 12.62 4449.50 4445.60 16.51 4446.5 4444.5 19.47
12/15/21 12.62 4449.50 4445.60 16.49 4446.5 4444.5 19.46
12/16/21 12.63 4449.50 4445.60 16.47 4446.5 4444.5 19.47
12/17/21 12.63 4449.50 4445.60 16.45 4446.5 4444.5 19.46
12/18/21 12.63 4449.60 4445.60 16.43 4446.5 4444.5 19.47
12/19/21 12.64 4449.60 4445.60 16.41 4446.5 4444.5 19.46
12/20/21 12.64 4449.60 4445.70 16.39 4446.5 4444.5 19.47
12/21/21 12.64 4449.60 4445.70 16.37 4446.5 4444.5 19.46
12/22/21 12.64 4449.70 4445.70 16.35 4446.5 4444.5 19.47
12/23/21 12.65 4449.70 4445.70 16.33 4446.5 4444.5 19.46
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North Cell South Cell

12/24/21 12.65 4449.70 4445.70 16.30 4446.5 4444.5 19.47
12/25/21 12.65 4449.70 4445.70 16.28 4446.5 4444.5 19.46
12/26/21 12.65 4449.70 4445.80 16.26 4446.5 4444.5 19.47
12/27/21 12.66 4449.80 4445.80 16.24 4446.5 4444.5 19.46
12/28/21 12.66 4449.80 4445.80 16.22 4446.5 4444.5 19.47
12/29/21 12.66 4449.80 4445.80 16.20 4446.5 4444.5 19.46
12/30/21 12.67 4449.80 4445.80 16.18 4446.5 4444.5 19.47
12/31/21 12.67 4449.80 4445.80 16.16 4446.5 4444.5 19.46

1/1/22 12.67 4449.90 4445.80 16.14 4446.5 4444.5 19.47
1/2/22 12.67 4449.90 4445.90 16.11 4446.5 4444.5 19.46
1/3/22 12.68 4449.90 4445.90 16.09 4446.5 4444.5 19.47
1/4/22 12.68 4449.90 4445.90 16.07 4446.5 4444.5 19.46
1/5/22 12.68 4450.00 4445.90 16.04 4446.5 4444.5 19.47
1/6/22 12.68 4450.00 4445.90 16.02 4446.5 4444.5 19.46
1/7/22 12.69 4450.00 4445.90 16.00 4446.5 4444.5 19.47
1/8/22 12.69 4450.00 4446.00 15.98 4446.5 4444.5 19.46
1/9/22 12.69 4450.00 4446.00 15.96 4446.5 4444.5 19.47

1/10/22 12.70 4450.10 4446.00 15.94 4446.5 4444.5 19.46
1/11/22 12.70 4450.10 4446.00 15.92 4446.5 4444.5 19.47
1/12/22 12.70 4450.10 4446.00 15.90 4446.5 4444.5 19.46
1/13/22 12.70 4450.10 4446.00 15.88 4446.5 4444.5 19.47
1/14/22 12.71 4450.10 4446.10 15.86 4446.5 4444.5 19.46
1/15/22 12.71 4450.20 4446.10 15.84 4446.5 4444.5 19.47
1/16/22 12.71 4450.20 4446.10 15.83 4446.5 4444.5 19.46
1/17/22 12.72 4450.20 4446.10 15.81 4446.5 4444.5 19.47
1/18/22 12.72 4450.20 4446.10 15.79 4446.5 4444.5 19.46
1/19/22 12.72 4450.20 4446.10 15.77 4446.5 4444.5 19.47
1/20/22 12.72 4450.30 4446.10 15.75 4446.5 4444.5 19.46
1/21/22 12.73 4450.30 4446.20 15.73 4446.5 4444.5 19.47
1/22/22 12.73 4450.30 4446.20 15.71 4446.5 4444.5 19.46
1/23/22 12.73 4450.30 4446.20 15.69 4446.5 4444.5 19.47
1/24/22 12.73 4450.30 4446.20 15.67 4446.5 4444.5 19.46
1/25/22 12.74 4450.30 4446.20 15.66 4446.5 4444.5 19.47
1/26/22 12.74 4450.40 4446.20 15.64 4446.5 4444.5 19.46
1/27/22 12.74 4450.40 4446.30 15.62 4446.5 4444.5 19.47
1/28/22 12.75 4450.40 4446.30 15.60 4446.5 4444.5 19.46
1/29/22 12.75 4450.40 4446.30 15.58 4446.5 4444.5 19.47
1/30/22 12.75 4450.40 4446.30 15.56 4446.5 4444.5 19.46
1/31/22 12.75 4450.50 4446.30 15.54 4446.5 4444.5 19.47
2/1/22 12.76 4450.50 4446.30 15.52 4446.5 4444.5 19.46
2/2/22 12.76 4450.50 4446.30 15.50 4446.5 4444.5 19.47
2/3/22 12.76 4450.50 4446.40 15.48 4446.5 4444.5 19.46
2/4/22 12.76 4450.50 4446.40 15.46 4446.5 4444.5 19.47
2/5/22 12.77 4450.60 4446.40 15.45 4446.5 4444.5 19.46
2/6/22 12.77 4450.60 4446.40 15.43 4446.5 4444.5 19.47
2/7/22 12.77 4450.60 4446.40 15.41 4446.5 4444.5 19.46
2/8/22 12.78 4450.60 4446.40 15.39 4446.5 4444.5 19.47
2/9/22 12.78 4450.60 4446.50 15.37 4446.5 4444.5 19.46

2/10/22 12.78 4450.70 4446.50 15.35 4446.5 4444.5 19.47
2/11/22 12.78 4450.70 4446.50 15.33 4446.5 4444.5 19.46
2/12/22 12.79 4450.70 4446.50 15.31 4446.5 4444.5 19.47
2/13/22 12.79 4450.70 4446.50 15.29 4446.5 4444.5 19.46
2/14/22 12.79 4450.70 4446.50 15.27 4446.5 4444.5 19.47
2/15/22 12.79 4450.70 4446.50 15.25 4446.5 4444.5 19.46
2/16/22 12.80 4450.80 4446.60 15.23 4446.5 4444.5 19.47
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2/17/22 12.80 4450.80 4446.60 15.21 4446.5 4444.5 19.46
2/18/22 12.80 4450.80 4446.60 15.19 4446.5 4444.5 19.47
2/19/22 12.81 4450.80 4446.60 15.18 4446.5 4444.5 19.46
2/20/22 12.81 4450.80 4446.60 15.16 4446.5 4444.5 19.47
2/21/22 12.81 4450.90 4446.60 15.14 4446.5 4444.5 19.46
2/22/22 12.81 4450.90 4446.70 15.12 4446.5 4444.5 19.47
2/23/22 12.82 4450.90 4446.70 15.10 4446.5 4444.5 19.46
2/24/22 12.82 4450.90 4446.70 15.08 4446.5 4444.5 19.47
2/25/22 12.82 4450.90 4446.70 15.06 4446.5 4444.5 19.46
2/26/22 12.82 4451.00 4446.70 15.04 4446.5 4444.5 19.47
2/27/22 12.83 4451.00 4446.70 15.02 4446.5 4444.5 19.46
2/28/22 12.83 4451.00 4446.80 15.00 4446.5 4444.5 19.47
3/1/22 12.83 4451.00 4446.80 14.98 4446.5 4444.5 19.46
3/2/22 12.84 4451.00 4446.80 14.96 4446.5 4444.5 19.46
3/3/22 12.84 4451.10 4446.80 14.94 4446.5 4444.5 19.46
3/4/22 12.84 4451.10 4446.80 14.92 4446.5 4444.5 19.46
3/5/22 12.84 4451.10 4446.80 14.90 4446.5 4444.5 19.46
3/6/22 12.85 4451.10 4446.80 14.88 4446.5 4444.5 19.46
3/7/22 12.85 4451.10 4446.90 14.86 4446.5 4444.5 19.46
3/8/22 12.85 4451.20 4446.90 14.84 4446.5 4444.5 19.46
3/9/22 12.85 4451.20 4446.90 14.82 4446.5 4444.5 19.46

3/10/22 12.86 4451.20 4446.90 14.80 4446.5 4444.5 19.46
3/11/22 12.86 4451.20 4446.90 14.78 4446.5 4444.5 19.46
3/12/22 12.86 4451.20 4446.90 14.76 4446.5 4444.5 19.46
3/13/22 12.87 4451.30 4447.00 14.74 4446.5 4444.5 19.46
3/14/22 12.87 4451.30 4447.00 14.72 4446.5 4444.5 19.46
3/15/22 12.87 4451.30 4447.00 14.70 4446.5 4444.5 19.46
3/16/22 12.87 4451.30 4447.00 14.68 4446.5 4444.5 19.46
3/17/22 12.88 4451.30 4447.00 14.66 4446.5 4444.5 19.46
3/18/22 12.88 4451.40 4447.00 14.64 4446.5 4444.5 19.46
3/19/22 12.88 4451.40 4447.00 14.62 4446.5 4444.5 19.46
3/20/22 12.88 4451.40 4447.10 14.60 4446.5 4444.5 19.46
3/21/22 12.89 4451.40 4447.10 14.58 4446.5 4444.5 19.46
3/22/22 12.89 4451.40 4447.10 14.56 4446.5 4444.5 19.46
3/23/22 12.89 4451.50 4447.10 14.54 4446.5 4444.5 19.46
3/24/22 12.90 4451.50 4447.10 14.52 4446.5 4444.5 19.46
3/25/22 12.90 4451.50 4447.10 14.50 4446.5 4444.5 19.46
3/26/22 12.90 4451.50 4447.20 14.48 4446.5 4444.5 19.46
3/27/22 12.90 4451.50 4447.20 14.46 4446.5 4444.5 19.46
3/28/22 12.91 4451.60 4447.20 14.44 4446.5 4444.5 19.46
3/29/22 12.91 4451.60 4447.20 14.42 4446.5 4444.5 19.46
3/30/22 12.91 4451.60 4447.20 14.40 4446.5 4444.5 19.46
3/31/22 12.91 4451.60 4447.20 14.38 4446.5 4444.5 19.46
4/1/22 12.92 4451.60 4447.20 14.36 4446.5 4444.5 19.46
4/2/22 12.92 4451.70 4447.30 14.34 4446.5 4444.5 19.46
4/3/22 12.92 4451.70 4447.30 14.32 4446.5 4444.5 19.47
4/4/22 12.93 4451.70 4447.30 14.30 4446.5 4444.5 19.46
4/5/22 12.93 4451.70 4447.30 14.29 4446.5 4444.5 19.47
4/6/22 12.93 4451.70 4447.30 14.27 4446.5 4444.5 19.46
4/7/22 12.93 4451.70 4447.30 14.25 4446.5 4444.5 19.47
4/8/22 12.94 4451.80 4447.40 14.24 4446.5 4444.5 19.46
4/9/22 12.94 4451.80 4447.40 14.22 4446.5 4444.5 19.47

4/10/22 12.94 4451.80 4447.40 14.20 4446.5 4444.5 19.46
4/11/22 12.95 4451.80 4447.40 14.19 4446.5 4444.5 19.47
4/12/22 12.95 4451.80 4447.40 14.17 4446.5 4444.5 19.46
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4/13/22 12.95 4451.80 4447.40 14.15 4446.5 4444.5 19.47
4/14/22 12.95 4451.90 4447.50 14.13 4446.5 4444.5 19.46
4/15/22 12.96 4451.90 4447.50 14.12 4446.5 4444.5 19.47
4/16/22 12.96 4451.90 4447.50 14.10 4446.5 4444.5 19.46
4/17/22 12.96 4451.90 4447.50 14.08 4446.5 4444.5 19.47
4/18/22 12.96 4451.90 4447.50 14.07 4446.5 4444.5 19.46
4/19/22 12.97 4452.00 4447.50 14.05 4446.5 4444.5 19.47
4/20/22 12.97 4452.00 4447.50 14.03 4446.5 4444.5 19.46
4/21/22 12.97 4452.00 4447.60 14.02 4446.5 4444.5 19.47
4/22/22 12.98 4452.00 4447.60 14.00 4446.5 4444.5 19.46
4/23/22 12.98 4452.00 4447.60 13.98 4446.5 4444.5 19.47
4/24/22 12.98 4452.00 4447.60 13.97 4446.5 4444.5 19.46
4/25/22 12.98 4452.10 4447.60 13.95 4446.5 4444.5 19.47
4/26/22 12.99 4452.10 4447.60 13.93 4446.5 4444.5 19.46
4/27/22 12.99 4452.10 4447.70 13.91 4446.5 4444.5 19.47
4/28/22 12.99 4452.10 4447.70 13.90 4446.5 4444.5 19.46
4/29/22 12.99 4452.10 4447.70 13.88 4446.5 4444.5 19.47
4/30/22 13.00 4452.10 4447.70 13.86 4446.5 4444.5 19.46
5/1/22 13.00 4452.20 4447.70 13.85 4446.5 4444.5 19.47
5/2/22 13.00 4452.20 4447.70 13.83 4446.5 4444.5 19.46
5/3/22 13.01 4452.20 4447.70 13.81 4446.5 4444.5 19.47
5/4/22 13.01 4452.20 4447.80 13.80 4446.5 4444.5 19.46
5/5/22 13.01 4452.20 4447.80 13.78 4446.5 4444.5 19.47
5/6/22 13.01 4452.20 4447.80 13.77 4446.5 4444.5 19.46
5/7/22 13.02 4452.20 4447.80 13.75 4446.5 4444.5 19.47
5/8/22 13.02 4452.30 4447.80 13.73 4446.5 4444.5 19.46
5/9/22 13.02 4452.30 4447.80 13.72 4446.5 4444.5 19.47

5/10/22 13.02 4452.30 4447.90 13.70 4446.5 4444.5 19.46
5/11/22 13.03 4452.30 4447.90 13.69 4446.5 4444.5 19.47
5/12/22 13.03 4452.30 4447.90 13.67 4446.5 4444.5 19.46
5/13/22 13.03 4452.30 4447.90 13.66 4446.5 4444.5 19.47
5/14/22 13.04 4452.40 4447.90 13.64 4446.5 4444.5 19.46
5/15/22 13.04 4452.40 4447.90 13.62 4446.5 4444.5 19.47
5/16/22 13.04 4452.40 4447.90 13.61 4446.5 4444.5 19.46
5/17/22 13.04 4452.40 4448.00 13.59 4446.5 4444.5 19.47
5/18/22 13.05 4452.40 4448.00 13.58 4446.5 4444.5 19.46
5/19/22 13.05 4452.40 4448.00 13.56 4446.5 4444.5 19.47
5/20/22 13.05 4452.50 4448.00 13.54 4446.5 4444.5 19.46
5/21/22 13.05 4452.50 4448.00 13.53 4446.5 4444.5 19.47
5/22/22 13.06 4452.50 4448.00 13.51 4446.5 4444.5 19.46
5/23/22 13.06 4452.50 4448.10 13.50 4446.5 4444.5 19.47
5/24/22 13.06 4452.50 4448.10 13.48 4446.5 4444.5 19.46
5/25/22 13.07 4452.50 4448.10 13.46 4446.5 4444.5 19.47
5/26/22 13.07 4452.60 4448.10 13.45 4446.5 4444.5 19.46
5/27/22 13.07 4452.60 4448.10 13.43 4446.5 4444.5 19.47
5/28/22 13.07 4452.60 4448.10 13.42 4446.5 4444.5 19.46
5/29/22 13.08 4452.60 4448.20 13.40 4446.5 4444.5 19.47
5/30/22 13.08 4452.60 4448.20 13.38 4446.5 4444.5 19.46
5/31/22 13.08 4452.60 4448.20 13.37 4446.5 4444.5 19.47
6/1/22 13.08 4452.60 4448.20 13.35 4446.5 4444.5 19.46
6/2/22 13.09 4452.70 4448.20 13.34 4446.5 4444.5 19.48
6/3/22 13.09 4452.70 4448.20 13.33 4446.5 4444.5 19.46
6/4/22 13.09 4452.70 4448.20 13.32 4446.5 4444.5 19.48
6/5/22 13.10 4452.70 4448.30 13.30 4446.5 4444.5 19.46
6/6/22 13.10 4452.70 4448.30 13.29 4446.5 4444.5 19.48
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

6/7/22 13.10 4452.70 4448.30 13.28 4446.5 4444.5 19.46
6/8/22 13.10 4452.70 4448.30 13.27 4446.5 4444.5 19.48
6/9/22 13.11 4452.70 4448.30 13.25 4446.5 4444.5 19.46

6/10/22 13.11 4452.80 4448.30 13.24 4446.5 4444.5 19.48
6/11/22 13.11 4452.80 4448.40 13.23 4446.5 4444.5 19.46
6/12/22 13.11 4452.80 4448.40 13.22 4446.5 4444.5 19.48
6/13/22 13.12 4452.80 4448.40 13.20 4446.5 4444.5 19.46
6/14/22 13.12 4452.80 4448.40 13.19 4446.5 4444.5 19.48
6/15/22 13.12 4452.80 4448.40 13.18 4446.5 4444.5 19.46
6/16/22 13.13 4452.80 4448.40 13.17 4446.5 4444.5 19.48
6/17/22 13.13 4452.80 4448.40 13.15 4446.5 4444.5 19.46
6/18/22 13.13 4452.90 4448.50 13.14 4446.5 4444.5 19.48
6/19/22 13.13 4452.90 4448.50 13.13 4446.5 4444.5 19.46
6/20/22 13.14 4452.90 4448.50 13.12 4446.5 4444.5 19.48
6/21/22 13.14 4452.90 4448.50 13.11 4446.5 4444.5 19.46
6/22/22 13.14 4452.90 4448.50 13.09 4446.5 4444.5 19.48
6/23/22 13.14 4452.90 4448.50 13.08 4446.5 4444.5 19.46
6/24/22 13.15 4452.90 4448.60 13.07 4446.5 4444.5 19.48
6/25/22 13.15 4452.90 4448.60 13.06 4446.5 4444.5 19.46
6/26/22 13.15 4453.00 4448.60 13.04 4446.5 4444.5 19.48
6/27/22 13.16 4453.00 4448.60 13.03 4446.5 4444.5 19.46
6/28/22 13.16 4453.00 4448.60 13.02 4446.5 4444.5 19.48
6/29/22 13.16 4453.00 4448.60 13.01 4446.5 4444.5 19.46
6/30/22 13.16 4453.00 4448.60 12.99 4446.5 4444.5 19.48
7/1/22 13.17 4453.00 4448.70 12.98 4446.5 4444.5 19.46
7/2/22 13.17 4453.00 4448.70 12.98 4446.5 4444.5 19.48
7/3/22 13.17 4453.00 4448.70 12.97 4446.5 4444.5 19.46
7/4/22 13.18 4453.00 4448.70 12.96 4446.5 4444.5 19.48
7/5/22 13.18 4453.00 4448.70 12.96 4446.5 4444.5 19.46
7/6/22 13.18 4453.00 4448.70 12.95 4446.5 4444.5 19.48
7/7/22 13.18 4453.10 4448.80 12.95 4446.5 4444.5 19.46
7/8/22 13.19 4453.10 4448.80 12.94 4446.5 4444.5 19.48
7/9/22 13.19 4453.10 4448.80 12.94 4446.5 4444.5 19.46

7/10/22 13.19 4453.10 4448.80 12.93 4446.5 4444.5 19.48
7/11/22 13.19 4453.10 4448.80 12.93 4446.5 4444.5 19.46
7/12/22 13.20 4453.10 4448.80 12.92 4446.5 4444.5 19.48
7/13/22 13.20 4453.10 4448.90 12.92 4446.5 4444.5 19.46
7/14/22 13.20 4453.10 4448.90 12.91 4446.5 4444.5 19.48
7/15/22 13.21 4453.10 4448.90 12.90 4446.5 4444.5 19.46
7/16/22 13.21 4453.10 4448.90 12.90 4446.5 4444.5 19.48
7/17/22 13.21 4453.10 4448.90 12.89 4446.5 4444.5 19.46
7/18/22 13.21 4453.10 4448.90 12.89 4446.5 4444.5 19.48
7/19/22 13.22 4453.10 4448.90 12.88 4446.5 4444.5 19.46
7/20/22 13.22 4453.10 4449.00 12.88 4446.5 4444.5 19.48
7/21/22 13.22 4453.10 4449.00 12.87 4446.5 4444.5 19.46
7/22/22 13.22 4453.10 4449.00 12.87 4446.5 4444.5 19.48
7/23/22 13.23 4453.10 4449.00 12.86 4446.5 4444.5 19.46
7/24/22 13.23 4453.10 4449.00 12.86 4446.5 4444.5 19.48
7/25/22 13.23 4453.20 4449.00 12.85 4446.5 4444.5 19.46
7/26/22 13.24 4453.20 4449.10 12.85 4446.5 4444.5 19.48
7/27/22 13.24 4453.20 4449.10 12.84 4446.5 4444.5 19.46
7/28/22 13.24 4453.20 4449.10 12.83 4446.5 4444.5 19.48
7/29/22 13.24 4453.20 4449.10 12.83 4446.5 4444.5 19.46
7/30/22 13.25 4453.20 4449.10 12.82 4446.5 4444.5 19.48
7/31/22 13.25 4453.20 4449.10 12.82 4446.5 4444.5 19.46

Appendix E, Table 1 Page 88



Appendix E
Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

8/1/22 13.25 4453.20 4449.10 12.81 4446.5 4444.5 19.48
8/2/22 13.25 4453.20 4449.20 12.81 4446.5 4444.5 19.46
8/3/22 13.26 4453.20 4449.20 12.80 4446.5 4444.5 19.48
8/4/22 13.26 4453.20 4449.20 12.79 4446.5 4444.5 19.46
8/5/22 13.26 4453.20 4449.20 12.79 4446.5 4444.5 19.48
8/6/22 13.27 4453.20 4449.20 12.78 4446.5 4444.5 19.46
8/7/22 13.27 4453.20 4449.20 12.78 4446.5 4444.5 19.48
8/8/22 13.27 4453.20 4449.30 12.77 4446.5 4444.5 19.46
8/9/22 13.27 4453.20 4449.30 12.76 4446.5 4444.5 19.48

8/10/22 13.28 4453.20 4449.30 12.76 4446.5 4444.5 19.46
8/11/22 13.28 4453.20 4449.30 12.75 4446.5 4444.5 19.48
8/12/22 13.28 4453.30 4449.30 12.75 4446.5 4444.5 19.46
8/13/22 13.28 4453.30 4449.30 12.74 4446.5 4444.5 19.48
8/14/22 13.29 4453.30 4449.30 12.73 4446.5 4444.5 19.46
8/15/22 13.29 4453.30 4449.40 12.73 4446.5 4444.5 19.48
8/16/22 13.29 4453.30 4449.40 12.72 4446.5 4444.5 19.46
8/17/22 13.30 4453.30 4449.40 12.72 4446.5 4444.5 19.48
8/18/22 13.30 4453.30 4449.40 12.71 4446.5 4444.5 19.46
8/19/22 13.30 4453.30 4449.40 12.70 4446.5 4444.5 19.48
8/20/22 13.30 4453.30 4449.40 12.70 4446.5 4444.5 19.46
8/21/22 13.31 4453.30 4449.50 12.69 4446.5 4444.5 19.48
8/22/22 13.31 4453.30 4449.50 12.69 4446.5 4444.5 19.46
8/23/22 13.31 4453.30 4449.50 12.68 4446.5 4444.5 19.48
8/24/22 13.31 4453.30 4449.50 12.67 4446.5 4444.5 19.46
8/25/22 13.32 4453.30 4449.50 12.67 4446.5 4444.5 19.48
8/26/22 13.32 4453.30 4449.50 12.66 4446.5 4444.5 19.46
8/27/22 13.32 4453.30 4449.60 12.66 4446.5 4444.5 19.48
8/28/22 13.33 4453.40 4449.60 12.65 4446.5 4444.5 19.46
8/29/22 13.33 4453.40 4449.60 12.64 4446.5 4444.5 19.48
8/30/22 13.33 4453.40 4449.60 12.64 4446.5 4444.5 19.46
8/31/22 13.33 4453.40 4449.60 12.63 4446.5 4444.5 19.48
9/1/22 13.34 4453.40 4449.60 12.63 4446.5 4444.5 19.46
9/2/22 13.34 4453.40 4449.60 12.62 4446.5 4444.5 19.48
9/3/22 13.34 4453.40 4449.70 12.61 4446.5 4444.5 19.46
9/4/22 13.34 4453.40 4449.70 12.61 4446.5 4444.5 19.48
9/5/22 13.35 4453.40 4449.70 12.60 4446.5 4444.5 19.46
9/6/22 13.35 4453.40 4449.70 12.60 4446.5 4444.5 19.48
9/7/22 13.35 4453.40 4449.70 12.59 4446.5 4444.5 19.46
9/8/22 13.36 4453.40 4449.70 12.58 4446.5 4444.5 19.48
9/9/22 13.36 4453.40 4449.80 12.58 4446.5 4444.5 19.46

9/10/22 13.36 4453.40 4449.80 12.57 4446.5 4444.5 19.48
9/11/22 13.36 4453.40 4449.80 12.56 4446.5 4444.5 19.46
9/12/22 13.37 4453.40 4449.80 12.56 4446.5 4444.5 19.48
9/13/22 13.37 4453.40 4449.80 12.55 4446.5 4444.5 19.46
9/14/22 13.37 4453.50 4449.80 12.55 4446.5 4444.5 19.48
9/15/22 13.37 4453.50 4449.80 12.54 4446.5 4444.5 19.46
9/16/22 13.38 4453.50 4449.90 12.53 4446.5 4444.5 19.48
9/17/22 13.38 4453.50 4449.90 12.53 4446.5 4444.5 19.46
9/18/22 13.38 4453.50 4449.90 12.52 4446.5 4444.5 19.48
9/19/22 13.39 4453.50 4449.90 12.51 4446.5 4444.5 19.46
9/20/22 13.39 4453.50 4449.90 12.51 4446.5 4444.5 19.48
9/21/22 13.39 4453.50 4449.90 12.50 4446.5 4444.5 19.46
9/22/22 13.39 4453.50 4450.00 12.50 4446.5 4444.5 19.48
9/23/22 13.40 4453.50 4450.00 12.49 4446.5 4444.5 19.46
9/24/22 13.40 4453.50 4450.00 12.48 4446.5 4444.5 19.48
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

9/25/22 13.40 4453.50 4450.00 12.48 4446.5 4444.5 19.46
9/26/22 13.41 4453.50 4450.00 12.47 4446.5 4444.5 19.48
9/27/22 13.41 4453.50 4450.00 12.47 4446.5 4444.5 19.46
9/28/22 13.41 4453.50 4450.00 12.46 4446.5 4444.5 19.48
9/29/22 13.41 4453.50 4450.10 12.45 4446.5 4444.5 19.46
9/30/22 13.42 4453.60 4450.10 12.45 4446.5 4444.5 19.48
10/1/22 13.42 4453.60 4450.10 12.44 4446.5 4444.5 19.46
10/2/22 13.42 4453.60 4450.10 12.43 4446.5 4444.5 19.48
10/3/22 13.42 4453.60 4450.10 12.42 4446.5 4444.5 19.46
10/4/22 13.43 4453.60 4450.10 12.41 4446.5 4444.5 19.48
10/5/22 13.43 4453.60 4450.10 12.40 4446.5 4444.5 19.46
10/6/22 13.43 4453.60 4450.10 12.39 4446.5 4444.5 19.48
10/7/22 13.44 4453.60 4450.20 12.39 4446.5 4444.5 19.46
10/8/22 13.44 4453.60 4450.20 12.38 4446.5 4444.5 19.48
10/9/22 13.44 4453.60 4450.20 12.37 4446.5 4444.5 19.46

10/10/22 13.44 4453.60 4450.20 12.36 4446.5 4444.5 19.48
10/11/22 13.45 4453.70 4450.20 12.35 4446.5 4444.5 19.46
10/12/22 13.45 4453.70 4450.20 12.34 4446.5 4444.5 19.48
10/13/22 13.45 4453.70 4450.20 12.33 4446.5 4444.5 19.46
10/14/22 13.45 4453.70 4450.20 12.32 4446.5 4444.5 19.48
10/15/22 13.46 4453.70 4450.30 12.31 4446.5 4444.5 19.46
10/16/22 13.46 4453.70 4450.30 12.30 4446.5 4444.5 19.48
10/17/22 13.46 4453.70 4450.30 12.30 4446.5 4444.5 19.46
10/18/22 13.47 4453.70 4450.30 12.29 4446.5 4444.5 19.48
10/19/22 13.47 4453.70 4450.30 12.28 4446.5 4444.5 19.46
10/20/22 13.47 4453.70 4450.30 12.27 4446.5 4444.5 19.48
10/21/22 13.47 4453.70 4450.30 12.26 4446.5 4444.5 19.46
10/22/22 13.48 4453.80 4450.30 12.25 4446.5 4444.5 19.48
10/23/22 13.48 4453.80 4450.40 12.24 4446.5 4444.5 19.46
10/24/22 13.48 4453.80 4450.40 12.23 4446.5 4444.5 19.48
10/25/22 13.48 4453.80 4450.40 12.22 4446.5 4444.5 19.46
10/26/22 13.49 4453.80 4450.40 12.21 4446.5 4444.5 19.48
10/27/22 13.49 4453.80 4450.40 12.20 4446.5 4444.5 19.46
10/28/22 13.49 4453.80 4450.40 12.20 4446.5 4444.5 19.48
10/29/22 13.50 4453.80 4450.40 12.19 4446.5 4444.5 19.46
10/30/22 13.50 4453.80 4450.40 12.18 4446.5 4444.5 19.48
10/31/22 13.50 4453.80 4450.50 12.17 4446.5 4444.5 19.46
11/1/22 13.50 4453.80 4450.50 12.16 4446.5 4444.5 19.48
11/2/22 13.51 4453.90 4450.50 12.15 4446.5 4444.5 19.46
11/3/22 13.51 4453.90 4450.50 12.13 4446.5 4444.5 19.47
11/4/22 13.51 4453.90 4450.50 12.12 4446.5 4444.5 19.46
11/5/22 13.51 4453.90 4450.50 12.11 4446.5 4444.5 19.47
11/6/22 13.52 4453.90 4450.50 12.10 4446.5 4444.5 19.46
11/7/22 13.52 4453.90 4450.50 12.08 4446.5 4444.5 19.47
11/8/22 13.52 4453.90 4450.60 12.07 4446.5 4444.5 19.46
11/9/22 13.53 4453.90 4450.60 12.06 4446.5 4444.5 19.47

11/10/22 13.53 4454.00 4450.60 12.05 4446.5 4444.5 19.46
11/11/22 13.53 4454.00 4450.60 12.03 4446.5 4444.5 19.47
11/12/22 13.53 4454.00 4450.60 12.02 4446.5 4444.5 19.46
11/13/22 13.54 4454.00 4450.60 12.01 4446.5 4444.5 19.47
11/14/22 13.54 4454.00 4450.60 12.00 4446.5 4444.5 19.46
11/15/22 13.54 4454.00 4450.60 11.98 4446.5 4444.5 19.47
11/16/22 13.54 4454.00 4450.70 11.97 4446.5 4444.5 19.46
11/17/22 13.55 4454.00 4450.70 11.96 4446.5 4444.5 19.47
11/18/22 13.55 4454.10 4450.70 11.95 4446.5 4444.5 19.46
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11/19/22 13.55 4454.10 4450.70 11.93 4446.5 4444.5 19.47
11/20/22 13.56 4454.10 4450.70 11.92 4446.5 4444.5 19.46
11/21/22 13.56 4454.10 4450.70 11.91 4446.5 4444.5 19.47
11/22/22 13.56 4454.10 4450.70 11.90 4446.5 4444.5 19.46
11/23/22 13.56 4454.10 4450.70 11.88 4446.5 4444.5 19.47
11/24/22 13.57 4454.10 4450.80 11.87 4446.5 4444.5 19.46
11/25/22 13.57 4454.10 4450.80 11.86 4446.5 4444.5 19.47
11/26/22 13.57 4454.20 4450.80 11.85 4446.5 4444.5 19.46
11/27/22 13.57 4454.20 4450.80 11.83 4446.5 4444.5 19.47
11/28/22 13.58 4454.20 4450.80 11.82 4446.5 4444.5 19.46
11/29/22 13.58 4454.20 4450.80 11.81 4446.5 4444.5 19.47
11/30/22 13.58 4454.20 4450.80 11.80 4446.5 4444.5 19.46
12/1/22 13.59 4454.20 4450.90 11.78 4446.5 4444.5 19.47
12/2/22 13.59 4454.20 4450.90 11.77 4446.5 4444.5 19.45
12/3/22 13.59 4454.30 4450.90 11.75 4446.5 4444.5 19.46
12/4/22 13.59 4454.30 4450.90 11.73 4446.5 4444.5 19.45
12/5/22 13.60 4454.30 4450.90 11.72 4446.5 4444.5 19.46
12/6/22 13.60 4454.30 4450.90 11.70 4446.5 4444.5 19.45
12/7/22 13.60 4454.30 4450.90 11.68 4446.5 4444.5 19.46
12/8/22 13.60 4454.30 4450.90 11.67 4446.5 4444.5 19.45
12/9/22 13.61 4454.30 4451.00 11.65 4446.5 4444.5 19.46

12/10/22 13.61 4454.40 4451.00 11.63 4446.5 4444.5 19.45
12/11/22 13.61 4454.40 4451.00 11.62 4446.5 4444.5 19.46
12/12/22 13.62 4454.40 4451.00 11.60 4446.5 4444.5 19.45
12/13/22 13.62 4454.40 4451.00 11.58 4446.5 4444.5 19.46
12/14/22 13.62 4454.40 4451.00 11.57 4446.5 4444.5 19.45
12/15/22 13.62 4454.40 4451.00 11.55 4446.5 4444.5 19.46
12/16/22 13.63 4454.50 4451.00 11.54 4446.5 4444.5 19.45
12/17/22 13.63 4454.50 4451.10 11.52 4446.5 4444.5 19.46
12/18/22 13.63 4454.50 4451.10 11.50 4446.5 4444.5 19.45
12/19/22 13.63 4454.50 4451.10 11.49 4446.5 4444.5 19.46
12/20/22 13.64 4454.50 4451.10 11.47 4446.5 4444.5 19.45
12/21/22 13.64 4454.50 4451.10 11.45 4446.5 4444.5 19.46
12/22/22 13.64 4454.60 4451.10 11.44 4446.5 4444.5 19.45
12/23/22 13.65 4454.60 4451.10 11.42 4446.5 4444.5 19.46
12/24/22 13.65 4454.60 4451.10 11.40 4446.5 4444.5 19.45
12/25/22 13.65 4454.60 4451.20 11.39 4446.5 4444.5 19.46
12/26/22 13.65 4454.60 4451.20 11.37 4446.5 4444.5 19.45
12/27/22 13.66 4454.60 4451.20 11.35 4446.5 4444.5 19.46
12/28/22 13.66 4454.70 4451.20 11.34 4446.5 4444.5 19.45
12/29/22 13.66 4454.70 4451.20 11.32 4446.5 4444.5 19.46
12/30/22 13.67 4454.70 4451.20 11.31 4446.5 4444.5 19.45
12/31/22 13.67 4454.70 4451.20 11.29 4446.5 4444.5 19.46

1/1/23 13.67 4454.70 4451.20 11.27 4446.5 4444.5 19.45
1/2/23 13.67 4454.70 4451.30 11.25 4446.5 4444.5 19.46
1/3/23 13.68 4454.80 4451.30 11.24 4446.5 4444.5 19.45
1/4/23 13.68 4454.80 4451.30 11.22 4446.5 4444.5 19.46
1/5/23 13.68 4454.80 4451.30 11.20 4446.5 4444.5 19.45
1/6/23 13.68 4454.80 4451.30 11.18 4446.5 4444.5 19.46
1/7/23 13.69 4454.80 4451.30 11.16 4446.5 4444.5 19.45
1/8/23 13.69 4454.90 4451.30 11.14 4446.5 4444.5 19.46
1/9/23 13.69 4454.90 4451.30 11.12 4446.5 4444.5 19.45

1/10/23 13.70 4454.90 4451.40 11.11 4446.5 4444.5 19.46
1/11/23 13.70 4454.90 4451.40 11.09 4446.5 4444.5 19.45
1/12/23 13.70 4454.90 4451.40 11.07 4446.5 4444.5 19.46
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

1/13/23 13.70 4454.90 4451.40 11.05 4446.5 4444.5 19.45
1/14/23 13.71 4455.00 4451.40 11.03 4446.5 4444.5 19.46
1/15/23 13.71 4455.00 4451.40 11.01 4446.5 4444.5 19.45
1/16/23 13.71 4455.00 4451.40 11.00 4446.5 4444.5 19.46
1/17/23 13.71 4455.00 4451.40 10.98 4446.5 4444.5 19.45
1/18/23 13.72 4455.00 4451.50 10.96 4446.5 4444.5 19.46
1/19/23 13.72 4455.10 4451.50 10.94 4446.5 4444.5 19.45
1/20/23 13.72 4455.10 4451.50 10.92 4446.5 4444.5 19.46
1/21/23 13.73 4455.10 4451.50 10.90 4446.5 4444.5 19.45
1/22/23 13.73 4455.10 4451.50 10.89 4446.5 4444.5 19.46
1/23/23 13.73 4455.10 4451.50 10.87 4446.5 4444.5 19.45
1/24/23 13.73 4455.20 4451.50 10.85 4446.5 4444.5 19.46
1/25/23 13.74 4455.20 4451.50 10.83 4446.5 4444.5 19.45
1/26/23 13.74 4455.20 4451.60 10.81 4446.5 4444.5 19.46
1/27/23 13.74 4455.20 4451.60 10.79 4446.5 4444.5 19.45
1/28/23 13.74 4455.20 4451.60 10.77 4446.5 4444.5 19.46
1/29/23 13.75 4455.20 4451.60 10.76 4446.5 4444.5 19.45
1/30/23 13.75 4455.30 4451.60 10.74 4446.5 4444.5 19.46
1/31/23 13.75 4455.30 4451.60 10.72 4446.5 4444.5 19.45
2/1/23 13.76 4455.30 4451.60 10.70 4446.5 4444.5 19.46
2/2/23 13.76 4455.30 4451.60 10.68 4446.5 4444.5 19.45
2/3/23 13.76 4455.30 4451.70 10.66 4446.5 4444.5 19.46
2/4/23 13.76 4455.40 4451.70 10.64 4446.5 4444.5 19.45
2/5/23 13.77 4455.40 4451.70 10.63 4446.5 4444.5 19.46
2/6/23 13.77 4455.40 4451.70 10.61 4446.5 4444.5 19.45
2/7/23 13.77 4455.40 4451.70 10.59 4446.5 4444.5 19.46
2/8/23 13.77 4455.40 4451.70 10.57 4446.5 4444.5 19.45
2/9/23 13.78 4455.40 4451.70 10.55 4446.5 4444.5 19.46

2/10/23 13.78 4455.50 4451.80 10.53 4446.5 4444.5 19.45
2/11/23 13.78 4455.50 4451.80 10.51 4446.5 4444.5 19.46
2/12/23 13.79 4455.50 4451.80 10.49 4446.5 4444.5 19.45
2/13/23 13.79 4455.50 4451.80 10.48 4446.5 4444.5 19.46
2/14/23 13.79 4455.50 4451.80 10.46 4446.5 4444.5 19.45
2/15/23 13.79 4455.60 4451.80 10.44 4446.5 4444.5 19.46
2/16/23 13.80 4455.60 4451.80 10.42 4446.5 4444.5 19.45
2/17/23 13.80 4455.60 4451.80 10.40 4446.5 4444.5 19.46
2/18/23 13.80 4455.60 4451.90 10.38 4446.5 4444.5 19.45
2/19/23 13.80 4455.60 4451.90 10.36 4446.5 4444.5 19.46
2/20/23 13.81 4455.70 4451.90 10.34 4446.5 4444.5 19.45
2/21/23 13.81 4455.70 4451.90 10.33 4446.5 4444.5 19.46
2/22/23 13.81 4455.70 4451.90 10.31 4446.5 4444.5 19.45
2/23/23 13.82 4455.70 4451.90 10.29 4446.5 4444.5 19.46
2/24/23 13.82 4455.70 4451.90 10.27 4446.5 4444.5 19.45
2/25/23 13.82 4455.70 4451.90 10.25 4446.5 4444.5 19.46
2/26/23 13.82 4455.80 4452.00 10.23 4446.5 4444.5 19.45
2/27/23 13.83 4455.80 4452.00 10.21 4446.5 4444.5 19.46
2/28/23 13.83 4455.80 4452.00 10.20 4446.5 4444.5 19.45
3/1/23 13.83 4455.80 4452.00 10.18 4446.5 4444.5 19.46
3/2/23 13.83 4455.80 4452.00 10.16 4446.5 4444.5 19.45
3/3/23 13.84 4455.90 4452.00 10.14 4446.5 4444.5 19.46
3/4/23 13.84 4455.90 4452.00 10.12 4446.5 4444.5 19.45
3/5/23 13.84 4455.90 4452.00 10.10 4446.5 4444.5 19.46
3/6/23 13.85 4455.90 4452.10 10.08 4446.5 4444.5 19.45
3/7/23 13.85 4455.90 4452.10 10.06 4446.5 4444.5 19.46
3/8/23 13.85 4456.00 4452.10 10.04 4446.5 4444.5 19.45

Appendix E, Table 1 Page 92



Appendix E
Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

3/9/23 13.85 4456.00 4452.10 10.02 4446.5 4444.5 19.46
3/10/23 13.86 4456.00 4452.10 10.00 4446.5 4444.5 19.45
3/11/23 13.86 4456.00 4452.10 9.98 4446.5 4444.5 19.46
3/12/23 13.86 4456.00 4452.10 9.96 4446.5 4444.5 19.45
3/13/23 13.86 4456.10 4452.10 9.94 4446.5 4444.5 19.46
3/14/23 13.87 4456.10 4452.20 9.92 4446.5 4444.5 19.45
3/15/23 13.87 4456.10 4452.20 9.90 4446.5 4444.5 19.46
3/16/23 13.87 4456.10 4452.20 9.88 4446.5 4444.5 19.45
3/17/23 13.88 4456.10 4452.20 9.86 4446.5 4444.5 19.46
3/18/23 13.88 4456.20 4452.20 9.84 4446.5 4444.5 19.45
3/19/23 13.88 4456.20 4452.20 9.82 4446.5 4444.5 19.46
3/20/23 13.88 4456.20 4452.20 9.80 4446.5 4444.5 19.45
3/21/23 13.89 4456.20 4452.20 9.78 4446.5 4444.5 19.46
3/22/23 13.89 4456.20 4452.30 9.76 4446.5 4444.5 19.45
3/23/23 13.89 4456.30 4452.30 9.74 4446.5 4444.5 19.46
3/24/23 13.90 4456.30 4452.30 9.72 4446.5 4444.5 19.45
3/25/23 13.90 4456.30 4452.30 9.70 4446.5 4444.5 19.46
3/26/23 13.90 4456.30 4452.30 9.68 4446.5 4444.5 19.45
3/27/23 13.90 4456.30 4452.30 9.66 4446.5 4444.5 19.46
3/28/23 13.91 4456.40 4452.30 9.64 4446.5 4444.5 19.45
3/29/23 13.91 4456.40 4452.30 9.62 4446.5 4444.5 19.46
3/30/23 13.91 4456.40 4452.40 9.60 4446.5 4444.5 19.45
3/31/23 13.91 4456.40 4452.40 9.58 4446.5 4444.5 19.46
4/1/23 13.92 4456.40 4452.40 9.57 4446.5 4444.5 19.45
4/2/23 13.92 4456.50 4452.40 9.55 4446.5 4444.5 19.46
4/3/23 13.92 4456.50 4452.40 9.53 4446.5 4444.5 19.45
4/4/23 13.93 4456.50 4452.40 9.52 4446.5 4444.5 19.46
4/5/23 13.93 4456.50 4452.40 9.50 4446.5 4444.5 19.45
4/6/23 13.93 4456.50 4452.40 9.48 4446.5 4444.5 19.46
4/7/23 13.93 4456.50 4452.50 9.47 4446.5 4444.5 19.45
4/8/23 13.94 4456.50 4452.50 9.45 4446.5 4444.5 19.46
4/9/23 13.94 4456.60 4452.50 9.43 4446.5 4444.5 19.45

4/10/23 13.94 4456.60 4452.50 9.42 4446.5 4444.5 19.46
4/11/23 13.94 4456.60 4452.50 9.40 4446.5 4444.5 19.45
4/12/23 13.95 4456.60 4452.50 9.38 4446.5 4444.5 19.46
4/13/23 13.95 4456.60 4452.50 9.37 4446.5 4444.5 19.45
4/14/23 13.95 4456.60 4452.60 9.35 4446.5 4444.5 19.46
4/15/23 13.96 4456.70 4452.60 9.34 4446.5 4444.5 19.45
4/16/23 13.96 4456.70 4452.60 9.32 4446.5 4444.5 19.46
4/17/23 13.96 4456.70 4452.60 9.30 4446.5 4444.5 19.45
4/18/23 13.96 4456.70 4452.60 9.29 4446.5 4444.5 19.46
4/19/23 13.97 4456.70 4452.60 9.27 4446.5 4444.5 19.45
4/20/23 13.97 4456.70 4452.60 9.25 4446.5 4444.5 19.46
4/21/23 13.97 4456.80 4452.60 9.24 4446.5 4444.5 19.45
4/22/23 13.97 4456.80 4452.70 9.22 4446.5 4444.5 19.46
4/23/23 13.98 4456.80 4452.70 9.20 4446.5 4444.5 19.45
4/24/23 13.98 4456.80 4452.70 9.19 4446.5 4444.5 19.46
4/25/23 13.98 4456.80 4452.70 9.17 4446.5 4444.5 19.45
4/26/23 13.99 4456.80 4452.70 9.15 4446.5 4444.5 19.46
4/27/23 13.99 4456.90 4452.70 9.14 4446.5 4444.5 19.45
4/28/23 13.99 4456.90 4452.70 9.12 4446.5 4444.5 19.46
4/29/23 13.99 4456.90 4452.70 9.11 4446.5 4444.5 19.45
4/30/23 14.00 4456.90 4452.80 9.09 4446.5 4444.5 19.46
5/1/23 14.00 4456.90 4452.80 9.07 4446.5 4444.5 19.45
5/2/23 14.00 4456.90 4452.80 9.06 4446.5 4444.5 19.46
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

5/3/23 14.00 4457.00 4452.80 9.04 4446.5 4444.5 19.45
5/4/23 14.01 4457.00 4452.80 9.03 4446.5 4444.5 19.46
5/5/23 14.01 4457.00 4452.80 9.01 4446.5 4444.5 19.45
5/6/23 14.01 4457.00 4452.80 9.00 4446.5 4444.5 19.46
5/7/23 14.02 4457.00 4452.80 8.98 4446.5 4444.5 19.45
5/8/23 14.02 4457.00 4452.90 8.97 4446.5 4444.5 19.46
5/9/23 14.02 4457.00 4452.90 8.95 4446.5 4444.5 19.45

5/10/23 14.02 4457.10 4452.90 8.93 4446.5 4444.5 19.46
5/11/23 14.03 4457.10 4452.90 8.92 4446.5 4444.5 19.45
5/12/23 14.03 4457.10 4452.90 8.90 4446.5 4444.5 19.46
5/13/23 14.03 4457.10 4452.90 8.89 4446.5 4444.5 19.45
5/14/23 14.03 4457.10 4452.90 8.87 4446.5 4444.5 19.46
5/15/23 14.04 4457.10 4452.90 8.86 4446.5 4444.5 19.45
5/16/23 14.04 4457.20 4453.00 8.84 4446.5 4444.5 19.46
5/17/23 14.04 4457.20 4453.00 8.83 4446.5 4444.5 19.45
5/18/23 14.05 4457.20 4453.00 8.81 4446.5 4444.5 19.46
5/19/23 14.05 4457.20 4453.00 8.80 4446.5 4444.5 19.45
5/20/23 14.05 4457.20 4453.00 8.78 4446.5 4444.5 19.46
5/21/23 14.05 4457.20 4453.00 8.77 4446.5 4444.5 19.45
5/22/23 14.06 4457.20 4453.00 8.75 4446.5 4444.5 19.46
5/23/23 14.06 4457.30 4453.00 8.74 4446.5 4444.5 19.45
5/24/23 14.06 4457.30 4453.10 8.72 4446.5 4444.5 19.46
5/25/23 14.06 4457.30 4453.10 8.71 4446.5 4444.5 19.45
5/26/23 14.07 4457.30 4453.10 8.69 4446.5 4444.5 19.46
5/27/23 14.07 4457.30 4453.10 8.68 4446.5 4444.5 19.45
5/28/23 14.07 4457.30 4453.10 8.66 4446.5 4444.5 19.46
5/29/23 14.08 4457.40 4453.10 8.64 4446.5 4444.5 19.45
5/30/23 14.08 4457.40 4453.10 8.63 4446.5 4444.5 19.46
5/31/23 14.08 4457.40 4453.10 8.61 4446.5 4444.5 19.45
6/1/23 14.08 4457.40 4453.20 8.60 4446.5 4444.5 19.46
6/2/23 14.09 4457.40 4453.20 8.59 4446.5 4444.5 19.46
6/3/23 14.09 4457.40 4453.20 8.58 4446.5 4444.5 19.47
6/4/23 14.09 4457.40 4453.20 8.56 4446.5 4444.5 19.46
6/5/23 14.09 4457.40 4453.20 8.55 4446.5 4444.5 19.47
6/6/23 14.10 4457.50 4453.20 8.54 4446.5 4444.5 19.46
6/7/23 14.10 4457.50 4453.20 8.53 4446.5 4444.5 19.47
6/8/23 14.10 4457.50 4453.20 8.52 4446.5 4444.5 19.46
6/9/23 14.11 4457.50 4453.30 8.51 4446.5 4444.5 19.47

6/10/23 14.11 4457.50 4453.30 8.50 4446.5 4444.5 19.46
6/11/23 14.11 4457.50 4453.30 8.48 4446.5 4444.5 19.47
6/12/23 14.11 4457.50 4453.30 8.47 4446.5 4444.5 19.46
6/13/23 14.12 4457.50 4453.30 8.46 4446.5 4444.5 19.47
6/14/23 14.12 4457.60 4453.30 8.45 4446.5 4444.5 19.46
6/15/23 14.12 4457.60 4453.30 8.44 4446.5 4444.5 19.47
6/16/23 14.13 4457.60 4453.30 8.43 4446.5 4444.5 19.46
6/17/23 14.13 4457.60 4453.40 8.41 4446.5 4444.5 19.47
6/18/23 14.13 4457.60 4453.40 8.40 4446.5 4444.5 19.46
6/19/23 14.13 4457.60 4453.40 8.39 4446.5 4444.5 19.47
6/20/23 14.14 4457.60 4453.40 8.38 4446.5 4444.5 19.46
6/21/23 14.14 4457.60 4453.40 8.37 4446.5 4444.5 19.47
6/22/23 14.14 4457.60 4453.40 8.36 4446.5 4444.5 19.46
6/23/23 14.14 4457.70 4453.40 8.35 4446.5 4444.5 19.47
6/24/23 14.15 4457.70 4453.50 8.33 4446.5 4444.5 19.46
6/25/23 14.15 4457.70 4453.50 8.32 4446.5 4444.5 19.47
6/26/23 14.15 4457.70 4453.50 8.31 4446.5 4444.5 19.46
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

6/27/23 14.16 4457.70 4453.50 8.30 4446.5 4444.5 19.47
6/28/23 14.16 4457.70 4453.50 8.29 4446.5 4444.5 19.46
6/29/23 14.16 4457.70 4453.50 8.28 4446.5 4444.5 19.47
6/30/23 14.16 4457.70 4453.50 8.27 4446.5 4444.5 19.46
7/1/23 14.17 4457.70 4453.50 8.25 4446.5 4444.5 19.47
7/2/23 14.17 4457.80 4453.60 8.25 4446.5 4444.5 19.46
7/3/23 14.17 4457.80 4453.60 8.25 4446.5 4444.5 19.48
7/4/23 14.17 4457.80 4453.60 8.24 4446.5 4444.5 19.46
7/5/23 14.18 4457.80 4453.60 8.24 4446.5 4444.5 19.48
7/6/23 14.18 4457.80 4453.60 8.23 4446.5 4444.5 19.46
7/7/23 14.18 4457.80 4453.60 8.23 4446.5 4444.5 19.48
7/8/23 14.19 4457.80 4453.60 8.23 4446.5 4444.5 19.46
7/9/23 14.19 4457.80 4453.60 8.22 4446.5 4444.5 19.48

7/10/23 14.19 4457.80 4453.70 8.22 4446.5 4444.5 19.46
7/11/23 14.19 4457.80 4453.70 8.21 4446.5 4444.5 19.48
7/12/23 14.20 4457.80 4453.70 8.21 4446.5 4444.5 19.46
7/13/23 14.20 4457.80 4453.70 8.20 4446.5 4444.5 19.48
7/14/23 14.20 4457.80 4453.70 8.20 4446.5 4444.5 19.46
7/15/23 14.20 4457.80 4453.70 8.20 4446.5 4444.5 19.48
7/16/23 14.21 4457.80 4453.70 8.19 4446.5 4444.5 19.46
7/17/23 14.21 4457.80 4453.70 8.19 4446.5 4444.5 19.48
7/18/23 14.21 4457.80 4453.80 8.18 4446.5 4444.5 19.46
7/19/23 14.22 4457.80 4453.80 8.18 4446.5 4444.5 19.48
7/20/23 14.22 4457.80 4453.80 8.18 4446.5 4444.5 19.46
7/21/23 14.22 4457.80 4453.80 8.17 4446.5 4444.5 19.48
7/22/23 14.22 4457.80 4453.80 8.17 4446.5 4444.5 19.46
7/23/23 14.23 4457.80 4453.80 8.16 4446.5 4444.5 19.48
7/24/23 14.23 4457.80 4453.80 8.16 4446.5 4444.5 19.46
7/25/23 14.23 4457.80 4453.80 8.16 4446.5 4444.5 19.48
7/26/23 14.23 4457.80 4453.90 8.15 4446.5 4444.5 19.46
7/27/23 14.24 4457.90 4453.90 8.15 4446.5 4444.5 19.48
7/28/23 14.24 4457.90 4453.90 8.14 4446.5 4444.5 19.46
7/29/23 14.24 4457.90 4453.90 8.14 4446.5 4444.5 19.48
7/30/23 14.25 4457.90 4453.90 8.13 4446.5 4444.5 19.46
7/31/23 14.25 4457.90 4453.90 8.13 4446.5 4444.5 19.48
8/1/23 14.25 4457.90 4453.90 8.13 4446.5 4444.5 19.46
8/2/23 14.25 4457.90 4453.90 8.12 4446.5 4444.5 19.49
8/3/23 14.26 4457.90 4454.00 8.12 4446.5 4444.5 19.46
8/4/23 14.26 4457.90 4454.00 8.11 4446.5 4444.5 19.49
8/5/23 14.26 4457.90 4454.00 8.11 4446.5 4444.5 19.46
8/6/23 14.26 4457.90 4454.00 8.10 4446.5 4444.5 19.49
8/7/23 14.27 4457.90 4454.00 8.10 4446.5 4444.5 19.46
8/8/23 14.27 4457.90 4454.00 8.10 4446.5 4444.5 19.49
8/9/23 14.27 4457.90 4454.00 8.09 4446.5 4444.5 19.46

8/10/23 14.28 4457.90 4454.00 8.09 4446.5 4444.5 19.49
8/11/23 14.28 4457.90 4454.10 8.08 4446.5 4444.5 19.46
8/12/23 14.28 4457.90 4454.10 8.08 4446.5 4444.5 19.49
8/13/23 14.28 4457.90 4454.10 8.07 4446.5 4444.5 19.46
8/14/23 14.29 4457.90 4454.10 8.07 4446.5 4444.5 19.49
8/15/23 14.29 4457.90 4454.10 8.07 4446.5 4444.5 19.46
8/16/23 14.29 4457.90 4454.10 8.06 4446.5 4444.5 19.49
8/17/23 14.29 4457.90 4454.10 8.06 4446.5 4444.5 19.46
8/18/23 14.30 4457.90 4454.10 8.05 4446.5 4444.5 19.49
8/19/23 14.30 4458.00 4454.20 8.05 4446.5 4444.5 19.46
8/20/23 14.30 4458.00 4454.20 8.04 4446.5 4444.5 19.49
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8/21/23 14.31 4458.00 4454.20 8.04 4446.5 4444.5 19.46
8/22/23 14.31 4458.00 4454.20 8.03 4446.5 4444.5 19.49
8/23/23 14.31 4458.00 4454.20 8.03 4446.5 4444.5 19.46
8/24/23 14.31 4458.00 4454.20 8.03 4446.5 4444.5 19.49
8/25/23 14.32 4458.00 4454.20 8.02 4446.5 4444.5 19.46
8/26/23 14.32 4458.00 4454.20 8.02 4446.5 4444.5 19.49
8/27/23 14.32 4458.00 4454.30 8.01 4446.5 4444.5 19.46
8/28/23 14.32 4458.00 4454.30 8.01 4446.5 4444.5 19.49
8/29/23 14.33 4458.00 4454.30 8.00 4446.5 4444.5 19.46
8/30/23 14.33 4458.00 4454.30 8.00 4446.5 4444.5 19.49
8/31/23 14.33 4458.00 4454.30 8.00 4446.5 4444.5 19.46
9/1/23 14.34 4458.00 4454.30 8.02 4446.5 4444.6 19.46
9/2/23 14.34 4458.00 4454.30 8.04 4446.6 4444.6 19.44
9/3/23 14.34 4457.90 4454.30 8.06 4446.6 4444.6 19.43
9/4/23 14.34 4457.90 4454.30 8.08 4446.6 4444.6 19.41
9/5/23 14.35 4457.90 4454.30 8.10 4446.6 4444.6 19.41
9/6/23 14.35 4457.90 4454.30 8.12 4446.6 4444.6 19.39
9/7/23 14.35 4457.90 4454.30 8.14 4446.6 4444.6 19.38
9/8/23 14.36 4457.80 4454.30 8.16 4446.6 4444.6 19.36
9/9/23 14.36 4457.80 4454.30 8.18 4446.6 4444.7 19.36

9/10/23 14.36 4457.80 4454.30 8.20 4446.7 4444.7 19.34
9/11/23 14.36 4457.80 4454.30 8.22 4446.7 4444.7 19.33
9/12/23 14.37 4457.80 4454.30 8.24 4446.7 4444.7 19.31
9/13/23 14.37 4457.70 4454.30 8.26 4446.7 4444.7 19.31
9/14/23 14.37 4457.70 4454.30 8.28 4446.7 4444.7 19.28
9/15/23 14.37 4457.70 4454.30 8.30 4446.7 4444.7 19.28
9/16/23 14.38 4457.70 4454.30 8.32 4446.7 4444.7 19.26
9/17/23 14.38 4457.70 4454.30 8.34 4446.7 4444.8 19.26
9/18/23 14.38 4457.60 4454.30 8.36 4446.8 4444.8 19.23
9/19/23 14.39 4457.60 4454.30 8.38 4446.8 4444.8 19.23
9/20/23 14.39 4457.60 4454.30 8.40 4446.8 4444.8 19.21
9/21/23 14.39 4457.60 4454.30 8.42 4446.8 4444.8 19.20
9/22/23 14.39 4457.60 4454.30 8.44 4446.8 4444.8 19.18
9/23/23 14.40 4457.50 4454.30 8.46 4446.8 4444.8 19.18
9/24/23 14.40 4457.50 4454.30 8.48 4446.8 4444.9 19.16
9/25/23 14.40 4457.50 4454.30 8.50 4446.8 4444.9 19.15
9/26/23 14.40 4457.50 4454.30 8.52 4446.9 4444.9 19.13
9/27/23 14.41 4457.50 4454.30 8.54 4446.9 4444.9 19.13
9/28/23 14.41 4457.40 4454.30 8.56 4446.9 4444.9 19.11
9/29/23 14.41 4457.40 4454.30 8.58 4446.9 4444.9 19.10
9/30/23 14.42 4457.40 4454.30 8.60 4446.9 4444.9 19.08
10/1/23 14.42 4457.40 4454.30 8.63 4446.9 4444.9 19.08
10/2/23 14.42 4457.40 4454.30 8.64 4446.9 4445.0 19.05
10/3/23 14.42 4457.30 4454.30 8.66 4447.0 4445.0 19.04
10/4/23 14.43 4457.30 4454.30 8.68 4447.0 4445.0 19.03
10/5/23 14.43 4457.30 4454.30 8.69 4447.0 4445.0 19.02
10/6/23 14.43 4457.30 4454.30 8.71 4447.0 4445.0 19.00
10/7/23 14.43 4457.30 4454.30 8.73 4447.0 4445.0 18.99
10/8/23 14.44 4457.30 4454.30 8.74 4447.0 4445.0 18.98
10/9/23 14.44 4457.20 4454.30 8.76 4447.0 4445.0 18.97

10/10/23 14.44 4457.20 4454.30 8.78 4447.1 4445.1 18.95
10/11/23 14.45 4457.20 4454.30 8.80 4447.1 4445.1 18.94
10/12/23 14.45 4457.20 4454.30 8.81 4447.1 4445.1 18.92
10/13/23 14.45 4457.20 4454.30 8.83 4447.1 4445.1 18.92
10/14/23 14.45 4457.20 4454.30 8.85 4447.1 4445.1 18.90
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Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

10/15/23 14.46 4457.10 4454.30 8.86 4447.1 4445.1 18.89
10/16/23 14.46 4457.10 4454.30 8.88 4447.1 4445.1 18.87
10/17/23 14.46 4457.10 4454.30 8.90 4447.1 4445.1 18.87
10/18/23 14.46 4457.10 4454.30 8.91 4447.2 4445.2 18.85
10/19/23 14.47 4457.10 4454.30 8.93 4447.2 4445.2 18.84
10/20/23 14.47 4457.10 4454.30 8.95 4447.2 4445.2 18.82
10/21/23 14.47 4457.00 4454.30 8.96 4447.2 4445.2 18.81
10/22/23 14.48 4457.00 4454.30 8.98 4447.2 4445.2 18.80
10/23/23 14.48 4457.00 4454.30 9.00 4447.2 4445.2 18.79
10/24/23 14.48 4457.00 4454.30 9.02 4447.2 4445.2 18.77
10/25/23 14.48 4457.00 4454.30 9.03 4447.2 4445.2 18.76
10/26/23 14.49 4457.00 4454.30 9.05 4447.3 4445.3 18.75
10/27/23 14.49 4456.90 4454.30 9.07 4447.3 4445.3 18.74
10/28/23 14.49 4456.90 4454.30 9.08 4447.3 4445.3 18.72
10/29/23 14.49 4456.90 4454.30 9.10 4447.3 4445.3 18.71
10/30/23 14.50 4456.90 4454.30 9.12 4447.3 4445.3 18.69
10/31/23 14.50 4456.90 4454.30 9.13 4447.3 4445.3 18.69
11/1/23 14.50 4456.80 4454.30 9.15 4447.3 4445.3 18.67
11/2/23 14.51 4456.80 4454.30 9.16 4447.3 4445.3 18.66
11/3/23 14.51 4456.80 4454.30 9.18 4447.4 4445.4 18.64
11/4/23 14.51 4456.80 4454.30 9.19 4447.4 4445.4 18.63
11/5/23 14.51 4456.80 4454.30 9.20 4447.4 4445.4 18.62
11/6/23 14.52 4456.80 4454.30 9.22 4447.4 4445.4 18.61
11/7/23 14.52 4456.80 4454.30 9.23 4447.4 4445.4 18.59
11/8/23 14.52 4456.80 4454.30 9.24 4447.4 4445.4 18.58
11/9/23 14.52 4456.70 4454.30 9.25 4447.4 4445.4 18.57

11/10/23 14.53 4456.70 4454.30 9.27 4447.4 4445.5 18.55
11/11/23 14.53 4456.70 4454.30 9.28 4447.5 4445.5 18.54
11/12/23 14.53 4456.70 4454.30 9.29 4447.5 4445.5 18.53
11/13/23 14.54 4456.70 4454.30 9.31 4447.5 4445.5 18.52
11/14/23 14.54 4456.70 4454.30 9.32 4447.5 4445.5 18.50
11/15/23 14.54 4456.70 4454.30 9.33 4447.5 4445.5 18.49
11/16/23 14.54 4456.70 4454.30 9.35 4447.5 4445.5 18.48
11/17/23 14.55 4456.60 4454.30 9.36 4447.5 4445.5 18.46
11/18/23 14.55 4456.60 4454.30 9.37 4447.5 4445.6 18.45
11/19/23 14.55 4456.60 4454.30 9.38 4447.6 4445.6 18.44
11/20/23 14.55 4456.60 4454.30 9.40 4447.6 4445.6 18.43
11/21/23 14.56 4456.60 4454.30 9.41 4447.6 4445.6 18.41
11/22/23 14.56 4456.60 4454.30 9.42 4447.6 4445.6 18.40
11/23/23 14.56 4456.60 4454.30 9.44 4447.6 4445.6 18.39
11/24/23 14.57 4456.60 4454.30 9.45 4447.6 4445.6 18.38
11/25/23 14.57 4456.50 4454.30 9.46 4447.6 4445.6 18.36
11/26/23 14.57 4456.50 4454.30 9.48 4447.6 4445.7 18.35
11/27/23 14.57 4456.50 4454.30 9.49 4447.7 4445.7 18.34
11/28/23 14.58 4456.50 4454.30 9.50 4447.7 4445.7 18.33
11/29/23 14.58 4456.50 4454.30 9.51 4447.7 4445.7 18.31
11/30/23 14.58 4456.50 4454.30 9.53 4447.7 4445.7 18.30
12/1/23 14.59 4456.50 4454.30 9.54 4447.7 4445.7 18.29
12/2/23 14.59 4456.50 4454.30 9.55 4447.7 4445.7 18.27
12/3/23 14.59 4456.40 4454.30 9.56 4447.7 4445.7 18.25
12/4/23 14.59 4456.40 4454.30 9.57 4447.8 4445.8 18.24
12/5/23 14.60 4456.40 4454.30 9.58 4447.8 4445.8 18.22
12/6/23 14.60 4456.40 4454.30 9.58 4447.8 4445.8 18.21
12/7/23 14.60 4456.40 4454.30 9.59 4447.8 4445.8 18.19
12/8/23 14.60 4456.40 4454.30 9.60 4447.8 4445.8 18.17
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

12/9/23 14.61 4456.40 4454.30 9.61 4447.8 4445.8 18.16
12/10/23 14.61 4456.40 4454.30 9.62 4447.9 4445.8 18.14
12/11/23 14.61 4456.40 4454.30 9.63 4447.9 4445.8 18.12
12/12/23 14.62 4456.40 4454.30 9.64 4447.9 4445.9 18.11
12/13/23 14.62 4456.40 4454.30 9.65 4447.9 4445.9 18.09
12/14/23 14.62 4456.30 4454.30 9.65 4447.9 4445.9 18.08
12/15/23 14.62 4456.30 4454.30 9.66 4447.9 4445.9 18.06
12/16/23 14.63 4456.30 4454.30 9.67 4448.0 4445.9 18.04
12/17/23 14.63 4456.30 4454.30 9.68 4448.0 4445.9 18.03
12/18/23 14.63 4456.30 4454.30 9.69 4448.0 4445.9 18.01
12/19/23 14.63 4456.30 4454.30 9.70 4448.0 4445.9 17.99
12/20/23 14.64 4456.30 4454.30 9.71 4448.0 4446.0 17.98
12/21/23 14.64 4456.30 4454.30 9.70 4448.0 4446.0 17.96
12/22/23 14.64 4456.30 4454.30 9.71 4448.1 4446.0 17.95
12/23/23 14.65 4456.30 4454.30 9.70 4448.1 4446.0 17.93
12/24/23 14.65 4456.30 4454.30 9.71 4448.1 4446.0 17.91
12/25/23 14.65 4456.30 4454.30 9.70 4448.1 4446.0 17.90
12/26/23 14.65 4456.30 4454.30 9.71 4448.1 4446.0 17.88
12/27/23 14.66 4456.30 4454.30 9.70 4448.1 4446.1 17.86
12/28/23 14.66 4456.30 4454.30 9.71 4448.2 4446.1 17.85
12/29/23 14.66 4456.30 4454.30 9.70 4448.2 4446.1 17.83
12/30/23 14.66 4456.30 4454.30 9.71 4448.2 4446.1 17.82
12/31/23 14.67 4456.30 4454.30 9.70 4448.2 4446.1 17.80

1/1/24 14.67 4456.30 4454.30 9.71 4448.2 4446.1 17.78
1/2/24 14.67 4456.30 4454.30 9.70 4448.2 4446.1 17.77
1/3/24 14.68 4456.30 4454.30 9.70 4448.3 4446.1 17.75
1/4/24 14.68 4456.30 4454.30 9.70 4448.3 4446.2 17.73
1/5/24 14.68 4456.30 4454.30 9.70 4448.3 4446.2 17.71
1/6/24 14.68 4456.30 4454.30 9.70 4448.3 4446.2 17.69
1/7/24 14.69 4456.30 4454.30 9.70 4448.3 4446.2 17.67
1/8/24 14.69 4456.30 4454.30 9.70 4448.3 4446.2 17.66
1/9/24 14.69 4456.30 4454.30 9.70 4448.4 4446.2 17.64

1/10/24 14.69 4456.30 4454.30 9.70 4448.4 4446.2 17.62
1/11/24 14.70 4456.30 4454.30 9.70 4448.4 4446.2 17.60
1/12/24 14.70 4456.30 4454.30 9.70 4448.4 4446.3 17.58
1/13/24 14.70 4456.30 4454.30 9.70 4448.4 4446.3 17.56
1/14/24 14.71 4456.30 4454.30 9.70 4448.5 4446.3 17.55
1/15/24 14.71 4456.30 4454.30 9.70 4448.5 4446.3 17.53
1/16/24 14.71 4456.30 4454.30 9.70 4448.5 4446.3 17.51
1/17/24 14.71 4456.30 4454.30 9.70 4448.5 4446.3 17.49
1/18/24 14.72 4456.30 4454.30 9.70 4448.5 4446.3 17.47
1/19/24 14.72 4456.30 4454.30 9.70 4448.5 4446.3 17.45
1/20/24 14.72 4456.30 4454.30 9.70 4448.6 4446.4 17.44
1/21/24 14.72 4456.30 4454.30 9.70 4448.6 4446.4 17.42
1/22/24 14.73 4456.30 4454.30 9.70 4448.6 4446.4 17.40
1/23/24 14.73 4456.30 4454.30 9.70 4448.6 4446.4 17.38
1/24/24 14.73 4456.30 4454.30 9.70 4448.6 4446.4 17.36
1/25/24 14.74 4456.30 4454.30 9.70 4448.7 4446.4 17.34
1/26/24 14.74 4456.30 4454.30 9.70 4448.7 4446.4 17.33
1/27/24 14.74 4456.30 4454.30 9.70 4448.7 4446.4 17.31
1/28/24 14.74 4456.30 4454.30 9.70 4448.7 4446.5 17.29
1/29/24 14.75 4456.30 4454.30 9.70 4448.7 4446.5 17.27
1/30/24 14.75 4456.30 4454.30 9.70 4448.7 4446.5 17.25
1/31/24 14.75 4456.30 4454.30 9.70 4448.8 4446.5 17.24
2/1/24 14.75 4456.30 4454.30 9.70 4448.8 4446.5 17.22
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

2/2/24 14.76 4456.30 4454.30 9.70 4448.8 4446.5 17.20
2/3/24 14.76 4456.30 4454.30 9.70 4448.8 4446.5 17.18
2/4/24 14.76 4456.30 4454.30 9.70 4448.8 4446.5 17.16
2/5/24 14.77 4456.30 4454.30 9.70 4448.9 4446.6 17.14
2/6/24 14.77 4456.30 4454.30 9.70 4448.9 4446.6 17.12
2/7/24 14.77 4456.30 4454.30 9.70 4448.9 4446.6 17.11
2/8/24 14.77 4456.30 4454.30 9.70 4448.9 4446.6 17.09
2/9/24 14.78 4456.30 4454.30 9.70 4448.9 4446.6 17.07

2/10/24 14.78 4456.30 4454.30 9.70 4449.0 4446.6 17.05
2/11/24 14.78 4456.30 4454.30 9.70 4449.0 4446.6 17.03
2/12/24 14.78 4456.30 4454.30 9.70 4449.0 4446.7 17.01
2/13/24 14.79 4456.30 4454.30 9.70 4449.0 4446.7 16.99
2/14/24 14.79 4456.30 4454.30 9.70 4449.0 4446.7 16.98
2/15/24 14.79 4456.30 4454.30 9.70 4449.0 4446.7 16.96
2/16/24 14.80 4456.30 4454.30 9.70 4449.1 4446.7 16.94
2/17/24 14.80 4456.30 4454.30 9.70 4449.1 4446.7 16.92
2/18/24 14.80 4456.30 4454.30 9.70 4449.1 4446.7 16.90
2/19/24 14.80 4456.30 4454.30 9.70 4449.1 4446.7 16.88
2/20/24 14.81 4456.30 4454.30 9.70 4449.1 4446.8 16.86
2/21/24 14.81 4456.30 4454.30 9.70 4449.2 4446.8 16.84
2/22/24 14.81 4456.30 4454.30 9.70 4449.2 4446.8 16.83
2/23/24 14.82 4456.30 4454.30 9.70 4449.2 4446.8 16.81
2/24/24 14.82 4456.30 4454.30 9.70 4449.2 4446.8 16.79
2/25/24 14.82 4456.30 4454.30 9.70 4449.2 4446.8 16.77
2/26/24 14.82 4456.30 4454.30 9.70 4449.2 4446.8 16.75
2/27/24 14.83 4456.30 4454.30 9.70 4449.3 4446.8 16.73
2/28/24 14.83 4456.30 4454.30 9.70 4449.3 4446.9 16.71
2/29/24 14.83 4456.30 4454.30 9.70 4449.3 4446.9 16.70
3/1/24 14.83 4456.30 4454.30 9.70 4449.3 4446.9 16.68
3/2/24 14.84 4456.30 4454.30 9.70 4449.3 4446.9 16.66
3/3/24 14.84 4456.30 4454.30 9.70 4449.4 4446.9 16.64
3/4/24 14.84 4456.30 4454.30 9.71 4449.4 4446.9 16.62
3/5/24 14.85 4456.30 4454.30 9.70 4449.4 4446.9 16.60
3/6/24 14.85 4456.30 4454.30 9.71 4449.4 4446.9 16.58
3/7/24 14.85 4456.30 4454.30 9.70 4449.4 4447.0 16.56
3/8/24 14.85 4456.30 4454.30 9.71 4449.5 4447.0 16.54
3/9/24 14.86 4456.30 4454.30 9.70 4449.5 4447.0 16.52

3/10/24 14.86 4456.30 4454.30 9.71 4449.5 4447.0 16.50
3/11/24 14.86 4456.30 4454.30 9.70 4449.5 4447.0 16.48
3/12/24 14.86 4456.30 4454.30 9.71 4449.5 4447.0 16.46
3/13/24 14.87 4456.30 4454.30 9.70 4449.6 4447.0 16.45
3/14/24 14.87 4456.30 4454.30 9.71 4449.6 4447.0 16.43
3/15/24 14.87 4456.30 4454.30 9.70 4449.6 4447.1 16.41
3/16/24 14.88 4456.30 4454.30 9.71 4449.6 4447.1 16.39
3/17/24 14.88 4456.30 4454.30 9.70 4449.6 4447.1 16.37
3/18/24 14.88 4456.30 4454.30 9.71 4449.7 4447.1 16.35
3/19/24 14.88 4456.30 4454.30 9.70 4449.7 4447.1 16.33
3/20/24 14.89 4456.30 4454.30 9.71 4449.7 4447.1 16.31
3/21/24 14.89 4456.30 4454.30 9.70 4449.7 4447.1 16.29
3/22/24 14.89 4456.30 4454.30 9.71 4449.7 4447.1 16.27
3/23/24 14.89 4456.30 4454.30 9.70 4449.7 4447.2 16.25
3/24/24 14.90 4456.30 4454.30 9.71 4449.8 4447.2 16.23
3/25/24 14.90 4456.30 4454.30 9.70 4449.8 4447.2 16.21
3/26/24 14.90 4456.30 4454.30 9.71 4449.8 4447.2 16.19
3/27/24 14.91 4456.30 4454.30 9.70 4449.8 4447.2 16.17
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

3/28/24 14.91 4456.30 4454.30 9.71 4449.8 4447.2 16.15
3/29/24 14.91 4456.30 4454.30 9.70 4449.9 4447.2 16.14
3/30/24 14.91 4456.30 4454.30 9.71 4449.9 4447.3 16.12
3/31/24 14.92 4456.30 4454.30 9.70 4449.9 4447.3 16.10
4/1/24 14.92 4456.30 4454.30 9.71 4449.9 4447.3 16.08
4/2/24 14.92 4456.30 4454.30 9.70 4449.9 4447.3 16.06
4/3/24 14.92 4456.30 4454.30 9.71 4450.0 4447.3 16.04
4/4/24 14.93 4456.30 4454.30 9.70 4450.0 4447.3 16.03
4/5/24 14.93 4456.30 4454.30 9.71 4450.0 4447.3 16.01
4/6/24 14.93 4456.30 4454.30 9.70 4450.0 4447.3 16.00
4/7/24 14.94 4456.30 4454.30 9.71 4450.0 4447.4 15.98
4/8/24 14.94 4456.30 4454.30 9.70 4450.0 4447.4 15.96
4/9/24 14.94 4456.30 4454.30 9.71 4450.1 4447.4 15.95

4/10/24 14.94 4456.30 4454.30 9.70 4450.1 4447.4 15.93
4/11/24 14.95 4456.30 4454.30 9.71 4450.1 4447.4 15.92
4/12/24 14.95 4456.30 4454.30 9.70 4450.1 4447.4 15.90
4/13/24 14.95 4456.30 4454.30 9.71 4450.1 4447.4 15.89
4/14/24 14.95 4456.30 4454.30 9.70 4450.1 4447.4 15.87
4/15/24 14.96 4456.30 4454.30 9.71 4450.1 4447.5 15.86
4/16/24 14.96 4456.30 4454.30 9.70 4450.2 4447.5 15.84
4/17/24 14.96 4456.30 4454.30 9.71 4450.2 4447.5 15.82
4/18/24 14.97 4456.30 4454.30 9.70 4450.2 4447.5 15.81
4/19/24 14.97 4456.30 4454.30 9.71 4450.2 4447.5 15.79
4/20/24 14.97 4456.30 4454.30 9.70 4450.2 4447.5 15.78
4/21/24 14.97 4456.30 4454.30 9.71 4450.2 4447.5 15.76
4/22/24 14.98 4456.30 4454.30 9.70 4450.3 4447.5 15.75
4/23/24 14.98 4456.30 4454.30 9.71 4450.3 4447.6 15.73
4/24/24 14.98 4456.30 4454.30 9.70 4450.3 4447.6 15.72
4/25/24 14.98 4456.30 4454.30 9.71 4450.3 4447.6 15.70
4/26/24 14.99 4456.30 4454.30 9.70 4450.3 4447.6 15.68
4/27/24 14.99 4456.30 4454.30 9.71 4450.3 4447.6 15.67
4/28/24 14.99 4456.30 4454.30 9.70 4450.3 4447.6 15.65
4/29/24 15.00 4456.30 4454.30 9.71 4450.4 4447.6 15.64
4/30/24 15.00 4456.30 4454.30 9.70 4450.4 4447.6 15.62
5/1/24 15.00 4456.30 4454.30 9.71 4450.4 4447.7 15.61
5/2/24 15.00 4456.30 4454.30 9.71 4450.4 4447.7 15.59
5/3/24 15.01 4456.30 4454.30 9.71 4450.4 4447.7 15.58
5/4/24 15.01 4456.30 4454.30 9.71 4450.4 4447.7 15.56
5/5/24 15.01 4456.30 4454.30 9.71 4450.5 4447.7 15.55
5/6/24 15.01 4456.30 4454.30 9.71 4450.5 4447.7 15.53
5/7/24 15.02 4456.30 4454.30 9.71 4450.5 4447.7 15.52
5/8/24 15.02 4456.30 4454.30 9.71 4450.5 4447.7 15.51
5/9/24 15.02 4456.30 4454.30 9.71 4450.5 4447.8 15.49

5/10/24 15.03 4456.30 4454.30 9.71 4450.5 4447.8 15.48
5/11/24 15.03 4456.30 4454.30 9.71 4450.5 4447.8 15.46
5/12/24 15.03 4456.30 4454.30 9.71 4450.6 4447.8 15.45
5/13/24 15.03 4456.30 4454.30 9.71 4450.6 4447.8 15.43
5/14/24 15.04 4456.30 4454.30 9.71 4450.6 4447.8 15.42
5/15/24 15.04 4456.30 4454.30 9.71 4450.6 4447.8 15.40
5/16/24 15.04 4456.30 4454.30 9.71 4450.6 4447.9 15.39
5/17/24 15.04 4456.30 4454.30 9.71 4450.6 4447.9 15.38
5/18/24 15.05 4456.30 4454.30 9.71 4450.6 4447.9 15.36
5/19/24 15.05 4456.30 4454.30 9.71 4450.7 4447.9 15.35
5/20/24 15.05 4456.30 4454.30 9.71 4450.7 4447.9 15.33
5/21/24 15.06 4456.30 4454.30 9.71 4450.7 4447.9 15.32
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

5/22/24 15.06 4456.30 4454.30 9.71 4450.7 4447.9 15.30
5/23/24 15.06 4456.30 4454.30 9.71 4450.7 4447.9 15.29
5/24/24 15.06 4456.30 4454.30 9.71 4450.7 4448.0 15.27
5/25/24 15.07 4456.30 4454.30 9.71 4450.7 4448.0 15.26
5/26/24 15.07 4456.30 4454.30 9.71 4450.8 4448.0 15.25
5/27/24 15.07 4456.30 4454.30 9.71 4450.8 4448.0 15.23
5/28/24 15.08 4456.30 4454.30 9.71 4450.8 4448.0 15.22
5/29/24 15.08 4456.30 4454.30 9.71 4450.8 4448.0 15.20
5/30/24 15.08 4456.30 4454.30 9.71 4450.8 4448.0 15.19
5/31/24 15.08 4456.30 4454.30 9.71 4450.8 4448.0 15.17
6/1/24 15.09 4456.30 4454.30 9.71 4450.8 4448.1 15.16
6/2/24 15.09 4456.30 4454.30 9.72 4450.9 4448.1 15.15
6/3/24 15.09 4456.30 4454.30 9.71 4450.9 4448.1 15.14
6/4/24 15.09 4456.30 4454.30 9.72 4450.9 4448.1 15.13
6/5/24 15.10 4456.30 4454.30 9.71 4450.9 4448.1 15.11
6/6/24 15.10 4456.30 4454.30 9.72 4450.9 4448.1 15.10
6/7/24 15.10 4456.30 4454.30 9.71 4450.9 4448.1 15.09
6/8/24 15.11 4456.30 4454.30 9.72 4450.9 4448.1 15.08
6/9/24 15.11 4456.30 4454.30 9.71 4450.9 4448.2 15.07

6/10/24 15.11 4456.30 4454.30 9.72 4450.9 4448.2 15.06
6/11/24 15.11 4456.30 4454.30 9.71 4451.0 4448.2 15.05
6/12/24 15.12 4456.30 4454.30 9.72 4451.0 4448.2 15.04
6/13/24 15.12 4456.30 4454.30 9.71 4451.0 4448.2 15.03
6/14/24 15.12 4456.30 4454.30 9.72 4451.0 4448.2 15.02
6/15/24 15.12 4456.30 4454.30 9.71 4451.0 4448.2 15.01
6/16/24 15.13 4456.30 4454.30 9.72 4451.0 4448.2 14.99
6/17/24 15.13 4456.30 4454.30 9.71 4451.0 4448.3 14.98
6/18/24 15.13 4456.30 4454.30 9.72 4451.0 4448.3 14.97
6/19/24 15.14 4456.30 4454.30 9.71 4451.0 4448.3 14.96
6/20/24 15.14 4456.30 4454.30 9.72 4451.0 4448.3 14.95
6/21/24 15.14 4456.30 4454.30 9.71 4451.1 4448.3 14.94
6/22/24 15.14 4456.30 4454.30 9.72 4451.1 4448.3 14.93
6/23/24 15.15 4456.30 4454.30 9.71 4451.1 4448.3 14.92
6/24/24 15.15 4456.30 4454.30 9.72 4451.1 4448.3 14.91
6/25/24 15.15 4456.30 4454.30 9.71 4451.1 4448.4 14.90
6/26/24 15.15 4456.30 4454.30 9.72 4451.1 4448.4 14.89
6/27/24 15.16 4456.30 4454.30 9.71 4451.1 4448.4 14.87
6/28/24 15.16 4456.30 4454.30 9.72 4451.1 4448.4 14.86
6/29/24 15.16 4456.30 4454.30 9.71 4451.1 4448.4 14.85
6/30/24 15.17 4456.30 4454.30 9.72 4451.2 4448.4 14.84
7/1/24 15.17 4456.30 4454.30 9.71 4451.2 4448.4 14.83
7/2/24 15.17 4456.30 4454.30 9.73 4451.2 4448.5 14.83
7/3/24 15.17 4456.30 4454.30 9.71 4451.2 4448.5 14.82
7/4/24 15.18 4456.30 4454.30 9.73 4451.2 4448.5 14.82
7/5/24 15.18 4456.30 4454.30 9.71 4451.2 4448.5 14.81
7/6/24 15.18 4456.30 4454.30 9.73 4451.2 4448.5 14.81
7/7/24 15.18 4456.30 4454.30 9.71 4451.2 4448.5 14.81
7/8/24 15.19 4456.30 4454.30 9.73 4451.2 4448.5 14.80
7/9/24 15.19 4456.30 4454.30 9.71 4451.2 4448.5 14.80

7/10/24 15.19 4456.30 4454.30 9.73 4451.2 4448.6 14.80
7/11/24 15.20 4456.30 4454.30 9.71 4451.2 4448.6 14.79
7/12/24 15.20 4456.30 4454.30 9.73 4451.2 4448.6 14.79
7/13/24 15.20 4456.30 4454.30 9.71 4451.2 4448.6 14.78
7/14/24 15.20 4456.30 4454.30 9.73 4451.2 4448.6 14.78
7/15/24 15.21 4456.30 4454.30 9.71 4451.2 4448.6 14.78
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

7/16/24 15.21 4456.30 4454.30 9.73 4451.2 4448.6 14.77
7/17/24 15.21 4456.30 4454.30 9.71 4451.2 4448.6 14.77
7/18/24 15.21 4456.30 4454.30 9.73 4451.2 4448.7 14.76
7/19/24 15.22 4456.30 4454.30 9.70 4451.2 4448.7 14.76
7/20/24 15.22 4456.30 4454.30 9.73 4451.2 4448.7 14.76
7/21/24 15.22 4456.30 4454.30 9.70 4451.2 4448.7 14.75
7/22/24 15.23 4456.30 4454.30 9.73 4451.3 4448.7 14.75
7/23/24 15.23 4456.30 4454.30 9.70 4451.3 4448.7 14.74
7/24/24 15.23 4456.30 4454.30 9.73 4451.3 4448.7 14.74
7/25/24 15.23 4456.30 4454.30 9.70 4451.3 4448.7 14.74
7/26/24 15.24 4456.30 4454.30 9.73 4451.3 4448.8 14.73
7/27/24 15.24 4456.30 4454.30 9.70 4451.3 4448.8 14.73
7/28/24 15.24 4456.30 4454.30 9.73 4451.3 4448.8 14.72
7/29/24 15.24 4456.30 4454.30 9.70 4451.3 4448.8 14.72
7/30/24 15.25 4456.30 4454.30 9.73 4451.3 4448.8 14.72
7/31/24 15.25 4456.30 4454.30 9.70 4451.3 4448.8 14.71
8/1/24 15.25 4456.30 4454.30 9.73 4451.3 4448.8 14.71
8/2/24 15.26 4456.30 4454.30 9.70 4451.3 4448.8 14.71
8/3/24 15.26 4456.30 4454.30 9.72 4451.3 4448.9 14.70
8/4/24 15.26 4456.30 4454.30 9.70 4451.3 4448.9 14.70
8/5/24 15.26 4456.30 4454.30 9.72 4451.3 4448.9 14.70
8/6/24 15.27 4456.30 4454.30 9.70 4451.3 4448.9 14.69
8/7/24 15.27 4456.30 4454.30 9.72 4451.3 4448.9 14.69
8/8/24 15.27 4456.30 4454.30 9.70 4451.3 4448.9 14.69
8/9/24 15.27 4456.30 4454.30 9.72 4451.3 4448.9 14.69

8/10/24 15.28 4456.30 4454.30 9.70 4451.3 4448.9 14.68
8/11/24 15.28 4456.30 4454.30 9.72 4451.3 4449.0 14.68
8/12/24 15.28 4456.30 4454.30 9.70 4451.3 4449.0 14.68
8/13/24 15.29 4456.30 4454.30 9.72 4451.3 4449.0 14.67
8/14/24 15.29 4456.30 4454.30 9.70 4451.3 4449.0 14.67
8/15/24 15.29 4456.30 4454.30 9.72 4451.3 4449.0 14.67
8/16/24 15.29 4456.30 4454.30 9.70 4451.3 4449.0 14.67
8/17/24 15.30 4456.30 4454.30 9.72 4451.3 4449.0 14.66
8/18/24 15.30 4456.30 4454.30 9.70 4451.3 4449.1 14.66
8/19/24 15.30 4456.30 4454.30 9.72 4451.3 4449.1 14.66
8/20/24 15.31 4456.30 4454.30 9.70 4451.3 4449.1 14.65
8/21/24 15.31 4456.30 4454.30 9.72 4451.3 4449.1 14.65
8/22/24 15.31 4456.30 4454.30 9.70 4451.4 4449.1 14.65
8/23/24 15.31 4456.30 4454.30 9.72 4451.4 4449.1 14.65
8/24/24 15.32 4456.30 4454.30 9.70 4451.4 4449.1 14.64
8/25/24 15.32 4456.30 4454.30 9.72 4451.4 4449.1 14.64
8/26/24 15.32 4456.30 4454.30 9.70 4451.4 4449.2 14.64
8/27/24 15.32 4456.30 4454.30 9.72 4451.4 4449.2 14.63
8/28/24 15.33 4456.30 4454.30 9.70 4451.4 4449.2 14.63
8/29/24 15.33 4456.30 4454.30 9.72 4451.4 4449.2 14.63
8/30/24 15.33 4456.30 4454.30 9.70 4451.4 4449.2 14.63
8/31/24 15.34 4456.30 4454.30 9.72 4451.4 4449.2 14.62
9/1/24 15.34 4456.30 4454.30 9.70 4451.4 4449.2 14.62
9/2/24 15.34 4456.30 4454.30 9.72 4451.4 4449.2 14.62
9/3/24 15.34 4456.30 4454.30 9.70 4451.4 4449.3 14.61
9/4/24 15.35 4456.30 4454.30 9.72 4451.4 4449.3 14.61
9/5/24 15.35 4456.30 4454.30 9.70 4451.4 4449.3 14.61
9/6/24 15.35 4456.30 4454.30 9.72 4451.4 4449.3 14.60
9/7/24 15.35 4456.30 4454.30 9.70 4451.4 4449.3 14.60
9/8/24 15.36 4456.30 4454.30 9.72 4451.4 4449.3 14.60
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

9/9/24 15.36 4456.30 4454.30 9.70 4451.4 4449.3 14.60
9/10/24 15.36 4456.30 4454.30 9.72 4451.4 4449.3 14.59
9/11/24 15.37 4456.30 4454.30 9.70 4451.4 4449.4 14.59
9/12/24 15.37 4456.30 4454.30 9.72 4451.4 4449.4 14.59
9/13/24 15.37 4456.30 4454.30 9.70 4451.4 4449.4 14.58
9/14/24 15.37 4456.30 4454.30 9.72 4451.4 4449.4 14.58
9/15/24 15.38 4456.30 4454.30 9.70 4451.4 4449.4 14.58
9/16/24 15.38 4456.30 4454.30 9.72 4451.4 4449.4 14.57
9/17/24 15.38 4456.30 4454.30 9.70 4451.4 4449.4 14.57
9/18/24 15.38 4456.30 4454.30 9.72 4451.5 4449.4 14.55
9/19/24 15.39 4456.30 4454.30 9.70 4451.5 4449.5 14.55
9/20/24 15.39 4456.30 4454.30 9.72 4451.5 4449.5 14.53
9/21/24 15.39 4456.30 4454.30 9.70 4451.5 4449.5 14.52
9/22/24 15.40 4456.30 4454.30 9.72 4451.5 4449.5 14.50
9/23/24 15.40 4456.30 4454.30 9.70 4451.5 4449.5 14.50
9/24/24 15.40 4456.30 4454.30 9.72 4451.5 4449.5 14.48
9/25/24 15.40 4456.30 4454.30 9.70 4451.5 4449.5 14.47
9/26/24 15.41 4456.30 4454.30 9.72 4451.5 4449.5 14.45
9/27/24 15.41 4456.30 4454.30 9.70 4451.5 4449.6 14.45
9/28/24 15.41 4456.30 4454.30 9.72 4451.6 4449.6 14.43
9/29/24 15.41 4456.30 4454.30 9.70 4451.6 4449.6 14.43
9/30/24 15.42 4456.30 4454.30 9.72 4451.6 4449.6 14.41
10/1/24 15.42 4456.30 4454.30 9.70 4451.6 4449.6 14.40
10/2/24 15.42 4456.30 4454.30 9.72 4451.6 4449.6 14.38
10/3/24 15.43 4456.30 4454.30 9.70 4451.6 4449.6 14.37
10/4/24 15.43 4456.30 4454.30 9.72 4451.6 4449.7 14.37
10/5/24 15.43 4456.30 4454.30 9.70 4451.7 4449.7 14.35
10/6/24 15.43 4456.30 4454.30 9.72 4451.7 4449.7 14.34
10/7/24 15.44 4456.30 4454.30 9.70 4451.7 4449.7 14.32
10/8/24 15.44 4456.30 4454.30 9.72 4451.7 4449.7 14.32
10/9/24 15.44 4456.30 4454.30 9.70 4451.7 4449.7 14.30

10/10/24 15.44 4456.30 4454.30 9.72 4451.7 4449.7 14.29
10/11/24 15.45 4456.30 4454.30 9.70 4451.7 4449.7 14.28
10/12/24 15.45 4456.30 4454.30 9.72 4451.7 4449.8 14.27
10/13/24 15.45 4456.30 4454.30 9.70 4451.7 4449.8 14.25
10/14/24 15.46 4456.30 4454.30 9.72 4451.8 4449.8 14.25
10/15/24 15.46 4456.30 4454.30 9.70 4451.8 4449.8 14.23
10/16/24 15.46 4456.30 4454.30 9.72 4451.8 4449.8 14.22
10/17/24 15.46 4456.30 4454.30 9.70 4451.8 4449.8 14.20
10/18/24 15.47 4456.30 4454.30 9.72 4451.8 4449.8 14.20
10/19/24 15.47 4456.30 4454.30 9.70 4451.8 4449.8 14.18
10/20/24 15.47 4456.30 4454.30 9.72 4451.8 4449.9 14.17
10/21/24 15.47 4456.30 4454.30 9.70 4451.8 4449.9 14.16
10/22/24 15.48 4456.30 4454.30 9.72 4451.9 4449.9 14.15
10/23/24 15.48 4456.30 4454.30 9.70 4451.9 4449.9 14.13
10/24/24 15.48 4456.30 4454.30 9.72 4451.9 4449.9 14.13
10/25/24 15.49 4456.30 4454.30 9.70 4451.9 4449.9 14.11
10/26/24 15.49 4456.30 4454.30 9.72 4451.9 4449.9 14.10
10/27/24 15.49 4456.30 4454.30 9.70 4451.9 4449.9 14.08
10/28/24 15.49 4456.30 4454.30 9.72 4451.9 4450.0 14.08
10/29/24 15.50 4456.30 4454.30 9.70 4451.9 4450.0 14.06
10/30/24 15.50 4456.30 4454.30 9.72 4451.9 4450.0 14.05
10/31/24 15.50 4456.30 4454.30 9.70 4452.0 4450.0 14.04
11/1/24 15.50 4456.30 4454.30 9.72 4452.0 4450.0 14.03
11/2/24 15.51 4456.30 4454.30 9.70 4452.0 4450.0 14.01
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

11/3/24 15.51 4456.30 4454.30 9.71 4452.0 4450.0 14.00
11/4/24 15.51 4456.30 4454.30 9.70 4452.0 4450.0 13.98
11/5/24 15.52 4456.30 4454.30 9.71 4452.0 4450.1 13.97
11/6/24 15.52 4456.30 4454.30 9.70 4452.0 4450.1 13.96
11/7/24 15.52 4456.30 4454.30 9.71 4452.1 4450.1 13.95
11/8/24 15.52 4456.30 4454.30 9.70 4452.1 4450.1 13.93
11/9/24 15.53 4456.30 4454.30 9.71 4452.1 4450.1 13.92

11/10/24 15.53 4456.30 4454.30 9.70 4452.1 4450.1 13.91
11/11/24 15.53 4456.30 4454.30 9.71 4452.1 4450.1 13.90
11/12/24 15.54 4456.30 4454.30 9.70 4452.1 4450.1 13.89
11/13/24 15.54 4456.30 4454.30 9.71 4452.1 4450.2 13.88
11/14/24 15.54 4456.30 4454.30 9.70 4452.1 4450.2 13.86
11/15/24 15.54 4456.30 4454.30 9.71 4452.1 4450.2 13.85
11/16/24 15.55 4456.30 4454.30 9.70 4452.2 4450.2 13.84
11/17/24 15.55 4456.30 4454.30 9.71 4452.2 4450.2 13.83
11/18/24 15.55 4456.30 4454.30 9.70 4452.2 4450.2 13.81
11/19/24 15.55 4456.30 4454.30 9.71 4452.2 4450.2 13.80
11/20/24 15.56 4456.30 4454.30 9.70 4452.2 4450.2 13.79
11/21/24 15.56 4456.30 4454.30 9.71 4452.2 4450.2 13.78
11/22/24 15.56 4456.30 4454.30 9.70 4452.2 4450.3 13.77
11/23/24 15.57 4456.30 4454.30 9.71 4452.2 4450.3 13.76
11/24/24 15.57 4456.30 4454.30 9.70 4452.3 4450.3 13.74
11/25/24 15.57 4456.30 4454.30 9.71 4452.3 4450.3 13.73
11/26/24 15.57 4456.30 4454.30 9.70 4452.3 4450.3 13.72
11/27/24 15.58 4456.30 4454.30 9.71 4452.3 4450.3 13.71
11/28/24 15.58 4456.30 4454.30 9.70 4452.3 4450.3 13.69
11/29/24 15.58 4456.30 4454.30 9.71 4452.3 4450.3 13.68
11/30/24 15.58 4456.30 4454.30 9.70 4452.3 4450.4 13.67
12/1/24 15.59 4456.30 4454.30 9.71 4452.3 4450.4 13.66
12/2/24 15.59 4456.30 4454.30 9.70 4452.4 4450.4 13.64
12/3/24 15.59 4456.30 4454.30 9.71 4452.4 4450.4 13.63
12/4/24 15.60 4456.30 4454.30 9.70 4452.4 4450.4 13.61
12/5/24 15.60 4456.30 4454.30 9.71 4452.4 4450.4 13.60
12/6/24 15.60 4456.30 4454.30 9.70 4452.4 4450.4 13.58
12/7/24 15.60 4456.30 4454.30 9.71 4452.4 4450.4 13.57
12/8/24 15.61 4456.30 4454.30 9.70 4452.4 4450.5 13.55
12/9/24 15.61 4456.30 4454.30 9.71 4452.5 4450.5 13.54

12/10/24 15.61 4456.30 4454.30 9.70 4452.5 4450.5 13.52
12/11/24 15.61 4456.30 4454.30 9.71 4452.5 4450.5 13.51
12/12/24 15.62 4456.30 4454.30 9.70 4452.5 4450.5 13.49
12/13/24 15.62 4456.30 4454.30 9.71 4452.5 4450.5 13.48
12/14/24 15.62 4456.30 4454.30 9.70 4452.5 4450.5 13.46
12/15/24 15.63 4456.30 4454.30 9.71 4452.6 4450.5 13.45
12/16/24 15.63 4456.30 4454.30 9.70 4452.6 4450.5 13.43
12/17/24 15.63 4456.30 4454.30 9.71 4452.6 4450.6 13.42
12/18/24 15.63 4456.30 4454.30 9.70 4452.6 4450.6 13.40
12/19/24 15.64 4456.30 4454.30 9.71 4452.6 4450.6 13.39
12/20/24 15.64 4456.30 4454.30 9.70 4452.6 4450.6 13.37
12/21/24 15.64 4456.30 4454.30 9.71 4452.6 4450.6 13.36
12/22/24 15.64 4456.30 4454.30 9.70 4452.7 4450.6 13.34
12/23/24 15.65 4456.30 4454.30 9.71 4452.7 4450.6 13.33
12/24/24 15.65 4456.30 4454.30 9.70 4452.7 4450.6 13.31
12/25/24 15.65 4456.30 4454.30 9.71 4452.7 4450.7 13.30
12/26/24 15.66 4456.30 4454.30 9.70 4452.7 4450.7 13.28
12/27/24 15.66 4456.30 4454.30 9.71 4452.7 4450.7 13.27
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

12/28/24 15.66 4456.30 4454.30 9.70 4452.7 4450.7 13.25
12/29/24 15.66 4456.30 4454.30 9.71 4452.8 4450.7 13.24
12/30/24 15.67 4456.30 4454.30 9.70 4452.8 4450.7 13.22
12/31/24 15.67 4456.30 4454.30 9.71 4452.8 4450.7 13.21

1/1/25 15.67 4456.30 4454.30 9.70 4452.8 4450.7 13.19
1/2/25 15.67 4456.30 4454.30 9.70 4452.8 4450.8 13.17
1/3/25 15.68 4456.30 4454.30 9.70 4452.8 4450.8 13.16
1/4/25 15.68 4456.30 4454.30 9.70 4452.9 4450.8 13.14
1/5/25 15.68 4456.30 4454.30 9.70 4452.9 4450.8 13.12
1/6/25 15.69 4456.30 4454.30 9.70 4452.9 4450.8 13.11
1/7/25 15.69 4456.30 4454.30 9.70 4452.9 4450.8 13.09
1/8/25 15.69 4456.30 4454.30 9.70 4452.9 4450.8 13.07
1/9/25 15.69 4456.30 4454.30 9.70 4452.9 4450.8 13.06

1/10/25 15.70 4456.30 4454.30 9.70 4453.0 4450.8 13.04
1/11/25 15.70 4456.30 4454.30 9.70 4453.0 4450.9 13.02
1/12/25 15.70 4456.30 4454.30 9.70 4453.0 4450.9 13.00
1/13/25 15.70 4456.30 4454.30 9.70 4453.0 4450.9 12.99
1/14/25 15.71 4456.30 4454.30 9.70 4453.0 4450.9 12.97
1/15/25 15.71 4456.30 4454.30 9.70 4453.0 4450.9 12.95
1/16/25 15.71 4456.30 4454.30 9.70 4453.1 4450.9 12.94
1/17/25 15.72 4456.30 4454.30 9.70 4453.1 4450.9 12.92
1/18/25 15.72 4456.30 4454.30 9.70 4453.1 4450.9 12.90
1/19/25 15.72 4456.30 4454.30 9.70 4453.1 4451.0 12.89
1/20/25 15.72 4456.30 4454.30 9.70 4453.1 4451.0 12.87
1/21/25 15.73 4456.30 4454.30 9.70 4453.1 4451.0 12.85
1/22/25 15.73 4456.30 4454.30 9.70 4453.2 4451.0 12.83
1/23/25 15.73 4456.30 4454.30 9.70 4453.2 4451.0 12.82
1/24/25 15.73 4456.30 4454.30 9.70 4453.2 4451.0 12.80
1/25/25 15.74 4456.30 4454.30 9.70 4453.2 4451.0 12.78
1/26/25 15.74 4456.30 4454.30 9.70 4453.2 4451.0 12.77
1/27/25 15.74 4456.30 4454.30 9.70 4453.3 4451.1 12.75
1/28/25 15.75 4456.30 4454.30 9.70 4453.3 4451.1 12.73
1/29/25 15.75 4456.30 4454.30 9.70 4453.3 4451.1 12.72
1/30/25 15.75 4456.30 4454.30 9.70 4453.3 4451.1 12.70
1/31/25 15.75 4456.30 4454.30 9.70 4453.3 4451.1 12.68
2/1/25 15.76 4456.30 4454.30 9.70 4453.3 4451.1 12.67
2/2/25 15.76 4456.30 4454.30 9.70 4453.4 4451.1 12.65
2/3/25 15.76 4456.30 4454.30 9.70 4453.4 4451.1 12.63
2/4/25 15.77 4456.30 4454.30 9.70 4453.4 4451.1 12.61
2/5/25 15.77 4456.30 4454.30 9.70 4453.4 4451.2 12.60
2/6/25 15.77 4456.30 4454.30 9.70 4453.4 4451.2 12.58
2/7/25 15.77 4456.30 4454.30 9.70 4453.4 4451.2 12.56
2/8/25 15.78 4456.30 4454.30 9.70 4453.5 4451.2 12.54
2/9/25 15.78 4456.30 4454.30 9.70 4453.5 4451.2 12.53

2/10/25 15.78 4456.30 4454.30 9.70 4453.5 4451.2 12.51
2/11/25 15.78 4456.30 4454.30 9.70 4453.5 4451.2 12.49
2/12/25 15.79 4456.30 4454.30 9.70 4453.5 4451.2 12.47
2/13/25 15.79 4456.30 4454.30 9.70 4453.5 4451.3 12.46
2/14/25 15.79 4456.30 4454.30 9.70 4453.6 4451.3 12.44
2/15/25 15.80 4456.30 4454.30 9.70 4453.6 4451.3 12.42
2/16/25 15.80 4456.30 4454.30 9.70 4453.6 4451.3 12.41
2/17/25 15.80 4456.30 4454.30 9.70 4453.6 4451.3 12.39
2/18/25 15.80 4456.30 4454.30 9.70 4453.6 4451.3 12.37
2/19/25 15.81 4456.30 4454.30 9.70 4453.6 4451.3 12.35
2/20/25 15.81 4456.30 4454.30 9.70 4453.7 4451.3 12.34
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

2/21/25 15.81 4456.30 4454.30 9.70 4453.7 4451.4 12.32
2/22/25 15.81 4456.30 4454.30 9.70 4453.7 4451.4 12.30
2/23/25 15.82 4456.30 4454.30 9.70 4453.7 4451.4 12.28
2/24/25 15.82 4456.30 4454.30 9.70 4453.7 4451.4 12.27
2/25/25 15.82 4456.30 4454.30 9.70 4453.8 4451.4 12.25
2/26/25 15.83 4456.30 4454.30 9.70 4453.8 4451.4 12.23
2/27/25 15.83 4456.30 4454.30 9.70 4453.8 4451.4 12.21
2/28/25 15.83 4456.30 4454.30 9.70 4453.8 4451.4 12.20
3/1/25 15.83 4456.30 4454.30 9.70 4453.8 4451.5 12.18
3/2/25 15.84 4456.30 4454.30 9.69 4453.8 4451.5 12.16
3/3/25 15.84 4456.30 4454.30 9.70 4453.9 4451.5 12.14
3/4/25 15.84 4456.30 4454.30 9.71 4453.9 4451.5 12.13
3/5/25 15.84 4456.30 4454.30 9.70 4453.9 4451.5 12.11
3/6/25 15.85 4456.30 4454.30 9.71 4453.9 4451.5 12.09
3/7/25 15.85 4456.30 4454.30 9.70 4453.9 4451.5 12.07
3/8/25 15.85 4456.30 4454.30 9.71 4453.9 4451.5 12.05
3/9/25 15.86 4456.30 4454.30 9.70 4454.0 4451.5 12.04

3/10/25 15.86 4456.30 4454.30 9.71 4454.0 4451.6 12.02
3/11/25 15.86 4456.30 4454.30 9.70 4454.0 4451.6 12.00
3/12/25 15.86 4456.30 4454.30 9.71 4454.0 4451.6 11.98
3/13/25 15.87 4456.30 4454.30 9.70 4454.0 4451.6 11.96
3/14/25 15.87 4456.30 4454.30 9.71 4454.1 4451.6 11.95
3/15/25 15.87 4456.30 4454.30 9.70 4454.1 4451.6 11.93
3/16/25 15.87 4456.30 4454.30 9.71 4454.1 4451.6 11.91
3/17/25 15.88 4456.30 4454.30 9.70 4454.1 4451.6 11.89
3/18/25 15.88 4456.30 4454.30 9.71 4454.1 4451.7 11.87
3/19/25 15.88 4456.30 4454.30 9.70 4454.1 4451.7 11.86
3/20/25 15.89 4456.30 4454.30 9.71 4454.2 4451.7 11.84
3/21/25 15.89 4456.30 4454.30 9.70 4454.2 4451.7 11.82
3/22/25 15.89 4456.30 4454.30 9.71 4454.2 4451.7 11.80
3/23/25 15.89 4456.30 4454.30 9.70 4454.2 4451.7 11.78
3/24/25 15.90 4456.30 4454.30 9.71 4454.2 4451.7 11.77
3/25/25 15.90 4456.30 4454.30 9.70 4454.3 4451.7 11.75
3/26/25 15.90 4456.30 4454.30 9.71 4454.3 4451.8 11.73
3/27/25 15.90 4456.30 4454.30 9.70 4454.3 4451.8 11.71
3/28/25 15.91 4456.30 4454.30 9.71 4454.3 4451.8 11.69
3/29/25 15.91 4456.30 4454.30 9.70 4454.3 4451.8 11.68
3/30/25 15.91 4456.30 4454.30 9.71 4454.3 4451.8 11.66
3/31/25 15.92 4456.30 4454.30 9.70 4454.4 4451.8 11.64
4/1/25 15.92 4456.30 4454.30 9.71 4454.4 4451.8 11.62
4/2/25 15.92 4456.30 4454.30 9.70 4454.4 4451.8 11.61
4/3/25 15.92 4456.30 4454.30 9.71 4454.4 4451.8 11.59
4/4/25 15.93 4456.30 4454.30 9.70 4454.4 4451.9 11.58
4/5/25 15.93 4456.30 4454.30 9.71 4454.4 4451.9 11.56
4/6/25 15.93 4456.30 4454.30 9.70 4454.5 4451.9 11.54
4/7/25 15.93 4456.30 4454.30 9.71 4454.5 4451.9 11.53
4/8/25 15.94 4456.30 4454.30 9.70 4454.5 4451.9 11.51
4/9/25 15.94 4456.30 4454.30 9.71 4454.5 4451.9 11.50

4/10/25 15.94 4456.30 4454.30 9.70 4454.5 4451.9 11.48
4/11/25 15.95 4456.30 4454.30 9.71 4454.5 4451.9 11.47
4/12/25 15.95 4456.30 4454.30 9.70 4454.5 4452.0 11.45
4/13/25 15.95 4456.30 4454.30 9.71 4454.6 4452.0 11.44
4/14/25 15.95 4456.30 4454.30 9.70 4454.6 4452.0 11.42
4/15/25 15.96 4456.30 4454.30 9.71 4454.6 4452.0 11.41
4/16/25 15.96 4456.30 4454.30 9.70 4454.6 4452.0 11.39
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

4/17/25 15.96 4456.30 4454.30 9.71 4454.6 4452.0 11.38
4/18/25 15.96 4456.30 4454.30 9.70 4454.6 4452.0 11.36
4/19/25 15.97 4456.30 4454.30 9.71 4454.7 4452.0 11.35
4/20/25 15.97 4456.30 4454.30 9.70 4454.7 4452.1 11.33
4/21/25 15.97 4456.30 4454.30 9.71 4454.7 4452.1 11.32
4/22/25 15.98 4456.30 4454.30 9.70 4454.7 4452.1 11.30
4/23/25 15.98 4456.30 4454.30 9.71 4454.7 4452.1 11.28
4/24/25 15.98 4456.30 4454.30 9.70 4454.7 4452.1 11.27
4/25/25 15.98 4456.30 4454.30 9.71 4454.7 4452.1 11.25
4/26/25 15.99 4456.30 4454.30 9.70 4454.8 4452.1 11.24
4/27/25 15.99 4456.30 4454.30 9.71 4454.8 4452.1 11.22
4/28/25 15.99 4456.30 4454.30 9.70 4454.8 4452.1 11.21
4/29/25 16.00 4456.30 4454.30 9.71 4454.8 4452.2 11.19
4/30/25 16.00 4456.30 4454.30 9.70 4454.8 4452.2 11.18
5/1/25 16.00 4456.30 4454.30 9.71 4454.8 4452.2 11.16
5/2/25 16.00 4456.30 4454.30 9.70 4454.9 4452.2 11.15
5/3/25 16.01 4456.30 4454.30 9.71 4454.9 4452.2 11.13
5/4/25 16.01 4456.30 4454.30 9.70 4454.9 4452.2 11.12
5/5/25 16.01 4456.30 4454.30 9.71 4454.9 4452.2 11.11
5/6/25 16.01 4456.30 4454.30 9.70 4454.9 4452.2 11.09
5/7/25 16.02 4456.30 4454.30 9.71 4454.9 4452.3 11.08
5/8/25 16.02 4456.30 4454.30 9.70 4454.9 4452.3 11.06
5/9/25 16.02 4456.30 4454.30 9.71 4455.0 4452.3 11.05

5/10/25 16.03 4456.30 4454.30 9.70 4455.0 4452.3 11.03
5/11/25 16.03 4456.30 4454.30 9.71 4455.0 4452.3 11.02
5/12/25 16.03 4456.30 4454.30 9.70 4455.0 4452.3 11.01
5/13/25 16.03 4456.30 4454.30 9.71 4455.0 4452.3 10.99
5/14/25 16.04 4456.30 4454.30 9.70 4455.0 4452.3 10.98
5/15/25 16.04 4456.30 4454.30 9.71 4455.0 4452.4 10.96
5/16/25 16.04 4456.30 4454.30 9.70 4455.1 4452.4 10.95
5/17/25 16.04 4456.30 4454.30 9.71 4455.1 4452.4 10.93
5/18/25 16.05 4456.30 4454.30 9.70 4455.1 4452.4 10.92
5/19/25 16.05 4456.30 4454.30 9.71 4455.1 4452.4 10.91
5/20/25 16.05 4456.30 4454.30 9.70 4455.1 4452.4 10.89
5/21/25 16.06 4456.30 4454.30 9.71 4455.1 4452.4 10.88
5/22/25 16.06 4456.30 4454.30 9.70 4455.1 4452.4 10.86
5/23/25 16.06 4456.30 4454.30 9.71 4455.2 4452.4 10.85
5/24/25 16.06 4456.30 4454.30 9.70 4455.2 4452.5 10.84
5/25/25 16.07 4456.30 4454.30 9.71 4455.2 4452.5 10.82
5/26/25 16.07 4456.30 4454.30 9.70 4455.2 4452.5 10.81
5/27/25 16.07 4456.30 4454.30 9.71 4455.2 4452.5 10.79
5/28/25 16.07 4456.30 4454.30 9.70 4455.2 4452.5 10.78
5/29/25 16.08 4456.30 4454.30 9.71 4455.2 4452.5 10.76
5/30/25 16.08 4456.30 4454.30 9.70 4455.3 4452.5 10.75
5/31/25 16.08 4456.30 4454.30 9.71 4455.3 4452.5 10.74
6/1/25 16.09 4456.30 4454.30 9.70 4455.3 4452.6 10.72
6/2/25 16.09 4456.30 4454.30 9.72 4455.3 4452.6 10.71
6/3/25 16.09 4456.30 4454.30 9.70 4455.3 4452.6 10.70
6/4/25 16.09 4456.30 4454.30 9.72 4455.3 4452.6 10.69
6/5/25 16.10 4456.30 4454.30 9.70 4455.3 4452.6 10.68
6/6/25 16.10 4456.30 4454.30 9.72 4455.3 4452.6 10.67
6/7/25 16.10 4456.30 4454.30 9.70 4455.3 4452.6 10.66
6/8/25 16.10 4456.30 4454.30 9.72 4455.4 4452.6 10.65
6/9/25 16.11 4456.30 4454.30 9.70 4455.4 4452.7 10.64

6/10/25 16.11 4456.30 4454.30 9.72 4455.4 4452.7 10.63
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

6/11/25 16.11 4456.30 4454.30 9.70 4455.4 4452.7 10.62
6/12/25 16.12 4456.30 4454.30 9.72 4455.4 4452.7 10.61
6/13/25 16.12 4456.30 4454.30 9.70 4455.4 4452.7 10.60
6/14/25 16.12 4456.30 4454.30 9.72 4455.4 4452.7 10.58
6/15/25 16.12 4456.30 4454.30 9.70 4455.4 4452.7 10.57
6/16/25 16.13 4456.30 4454.30 9.72 4455.4 4452.7 10.56
6/17/25 16.13 4456.30 4454.30 9.70 4455.4 4452.7 10.55
6/18/25 16.13 4456.30 4454.30 9.72 4455.5 4452.8 10.54
6/19/25 16.13 4456.30 4454.30 9.70 4455.5 4452.8 10.53
6/20/25 16.14 4456.30 4454.30 9.72 4455.5 4452.8 10.52
6/21/25 16.14 4456.30 4454.30 9.70 4455.5 4452.8 10.51
6/22/25 16.14 4456.30 4454.30 9.72 4455.5 4452.8 10.50
6/23/25 16.15 4456.30 4454.30 9.70 4455.5 4452.8 10.49
6/24/25 16.15 4456.30 4454.30 9.72 4455.5 4452.8 10.48
6/25/25 16.15 4456.30 4454.30 9.70 4455.5 4452.8 10.47
6/26/25 16.15 4456.30 4454.30 9.72 4455.5 4452.9 10.46
6/27/25 16.16 4456.30 4454.30 9.70 4455.6 4452.9 10.45
6/28/25 16.16 4456.30 4454.30 9.72 4455.6 4452.9 10.44
6/29/25 16.16 4456.30 4454.30 9.70 4455.6 4452.9 10.43
6/30/25 16.16 4456.30 4454.30 9.72 4455.6 4452.9 10.42
7/1/25 16.17 4456.30 4454.30 9.70 4455.6 4452.9 10.40
7/2/25 16.17 4456.30 4454.30 9.72 4455.6 4452.9 10.40
7/3/25 16.17 4456.30 4454.30 9.70 4455.6 4452.9 10.40
7/4/25 16.18 4456.30 4454.30 9.72 4455.6 4453.0 10.39
7/5/25 16.18 4456.30 4454.30 9.70 4455.6 4453.0 10.39
7/6/25 16.18 4456.30 4454.30 9.72 4455.6 4453.0 10.39
7/7/25 16.18 4456.30 4454.30 9.70 4455.6 4453.0 10.38
7/8/25 16.19 4456.30 4454.30 9.72 4455.6 4453.0 10.38
7/9/25 16.19 4456.30 4454.30 9.70 4455.6 4453.0 10.38

7/10/25 16.19 4456.30 4454.30 9.72 4455.6 4453.0 10.37
7/11/25 16.19 4456.30 4454.30 9.70 4455.6 4453.0 10.37
7/12/25 16.20 4456.30 4454.30 9.72 4455.6 4453.0 10.37
7/13/25 16.20 4456.30 4454.30 9.70 4455.6 4453.1 10.36
7/14/25 16.20 4456.30 4454.30 9.72 4455.6 4453.1 10.36
7/15/25 16.21 4456.30 4454.30 9.70 4455.6 4453.1 10.36
7/16/25 16.21 4456.30 4454.30 9.72 4455.6 4453.1 10.35
7/17/25 16.21 4456.30 4454.30 9.70 4455.6 4453.1 10.35
7/18/25 16.21 4456.30 4454.30 9.72 4455.7 4453.1 10.35
7/19/25 16.22 4456.30 4454.30 9.70 4455.7 4453.1 10.34
7/20/25 16.22 4456.30 4454.30 9.72 4455.7 4453.1 10.34
7/21/25 16.22 4456.30 4454.30 9.70 4455.7 4453.2 10.34
7/22/25 16.23 4456.30 4454.30 9.72 4455.7 4453.2 10.33
7/23/25 16.23 4456.30 4454.30 9.70 4455.7 4453.2 10.33
7/24/25 16.23 4456.30 4454.30 9.72 4455.7 4453.2 10.33
7/25/25 16.23 4456.30 4454.30 9.70 4455.7 4453.2 10.32
7/26/25 16.24 4456.30 4454.30 9.72 4455.7 4453.2 10.32
7/27/25 16.24 4456.30 4454.30 9.70 4455.7 4453.2 10.32
7/28/25 16.24 4456.30 4454.30 9.72 4455.7 4453.2 10.31
7/29/25 16.24 4456.30 4454.30 9.70 4455.7 4453.3 10.31
7/30/25 16.25 4456.30 4454.30 9.72 4455.7 4453.3 10.31
7/31/25 16.25 4456.30 4454.30 9.70 4455.7 4453.3 10.30
8/1/25 16.25 4456.30 4454.30 9.72 4455.7 4453.3 10.30
8/2/25 16.26 4456.30 4454.30 9.70 4455.7 4453.3 10.30
8/3/25 16.26 4456.30 4454.30 9.72 4455.7 4453.3 10.30
8/4/25 16.26 4456.30 4454.30 9.70 4455.7 4453.3 10.29
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North Cell South Cell

8/5/25 16.26 4456.30 4454.30 9.72 4455.7 4453.3 10.29
8/6/25 16.27 4456.30 4454.30 9.70 4455.7 4453.4 10.29
8/7/25 16.27 4456.30 4454.30 9.72 4455.7 4453.4 10.29
8/8/25 16.27 4456.30 4454.30 9.70 4455.7 4453.4 10.28
8/9/25 16.27 4456.30 4454.30 9.72 4455.7 4453.4 10.28

8/10/25 16.28 4456.30 4454.30 9.70 4455.7 4453.4 10.28
8/11/25 16.28 4456.30 4454.30 9.72 4455.7 4453.4 10.28
8/12/25 16.28 4456.30 4454.30 9.70 4455.7 4453.4 10.28
8/13/25 16.29 4456.30 4454.30 9.72 4455.7 4453.4 10.27
8/14/25 16.29 4456.30 4454.30 9.70 4455.7 4453.4 10.27
8/15/25 16.29 4456.30 4454.30 9.72 4455.7 4453.5 10.27
8/16/25 16.29 4456.30 4454.30 9.70 4455.7 4453.5 10.27
8/17/25 16.30 4456.30 4454.30 9.72 4455.7 4453.5 10.26
8/18/25 16.30 4456.30 4454.30 9.70 4455.7 4453.5 10.26
8/19/25 16.30 4456.30 4454.30 9.72 4455.7 4453.5 10.26
8/20/25 16.30 4456.30 4454.30 9.70 4455.7 4453.5 10.26
8/21/25 16.31 4456.30 4454.30 9.72 4455.7 4453.5 10.26
8/22/25 16.31 4456.30 4454.30 9.70 4455.7 4453.5 10.25
8/23/25 16.31 4456.30 4454.30 9.72 4455.7 4453.6 10.25
8/24/25 16.32 4456.30 4454.30 9.70 4455.8 4453.6 10.25
8/25/25 16.32 4456.30 4454.30 9.72 4455.8 4453.6 10.25
8/26/25 16.32 4456.30 4454.30 9.70 4455.8 4453.6 10.24
8/27/25 16.32 4456.30 4454.30 9.72 4455.8 4453.6 10.24
8/28/25 16.33 4456.30 4454.30 9.70 4455.8 4453.6 10.24
8/29/25 16.33 4456.30 4454.30 9.72 4455.8 4453.6 10.24
8/30/25 16.33 4456.30 4454.30 9.70 4455.8 4453.6 10.24
8/31/25 16.33 4456.30 4454.30 9.72 4455.8 4453.7 10.23
9/1/25 16.34 4456.30 4454.30 9.70 4455.8 4453.7 10.23
9/2/25 16.34 4456.30 4454.30 9.72 4455.8 4453.7 10.23
9/3/25 16.34 4456.30 4454.30 9.70 4455.8 4453.7 10.23
9/4/25 16.35 4456.30 4454.30 9.72 4455.8 4453.7 10.22
9/5/25 16.35 4456.30 4454.30 9.70 4455.8 4453.7 10.22
9/6/25 16.35 4456.30 4454.30 9.72 4455.8 4453.7 10.22
9/7/25 16.35 4456.30 4454.30 9.70 4455.8 4453.7 10.22
9/8/25 16.36 4456.30 4454.30 9.72 4455.8 4453.7 10.22
9/9/25 16.36 4456.30 4454.30 9.70 4455.8 4453.8 10.21

9/10/25 16.36 4456.30 4454.30 9.72 4455.8 4453.8 10.19
9/11/25 16.36 4456.30 4454.30 9.70 4455.8 4453.8 10.19
9/12/25 16.37 4456.30 4454.30 9.72 4455.8 4453.8 10.17
9/13/25 16.37 4456.30 4454.30 9.70 4455.8 4453.8 10.16
9/14/25 16.37 4456.30 4454.30 9.72 4455.9 4453.8 10.14
9/15/25 16.38 4456.30 4454.30 9.70 4455.9 4453.8 10.14
9/16/25 16.38 4456.30 4454.30 9.72 4455.9 4453.8 10.12
9/17/25 16.38 4456.30 4454.30 9.70 4455.9 4453.9 10.12
9/18/25 16.38 4456.30 4454.30 9.72 4455.9 4453.9 10.10
9/19/25 16.39 4456.30 4454.30 9.70 4455.9 4453.9 10.09
9/20/25 16.39 4456.30 4454.30 9.72 4455.9 4453.9 10.07
9/21/25 16.39 4456.30 4454.30 9.70 4455.9 4453.9 10.07
9/22/25 16.39 4456.30 4454.30 9.72 4456.0 4453.9 10.05
9/23/25 16.40 4456.30 4454.30 9.70 4456.0 4453.9 10.04
9/24/25 16.40 4456.30 4454.30 9.72 4456.0 4453.9 10.02
9/25/25 16.40 4456.30 4454.30 9.70 4456.0 4454.0 10.02
9/26/25 16.41 4456.30 4454.30 9.72 4456.0 4454.0 10.00
9/27/25 16.41 4456.30 4454.30 9.70 4456.0 4454.0 10.00
9/28/25 16.41 4456.30 4454.30 9.72 4456.0 4454.0 9.97
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

9/29/25 16.41 4456.30 4454.30 9.70 4456.0 4454.0 9.97
9/30/25 16.42 4456.30 4454.30 9.72 4456.0 4454.0 9.95
10/1/25 16.42 4456.30 4454.30 9.70 4456.1 4454.0 9.95
10/2/25 16.42 4456.30 4454.30 9.72 4456.1 4454.0 9.92
10/3/25 16.42 4456.30 4454.30 9.70 4456.1 4454.0 9.92
10/4/25 16.43 4456.30 4454.30 9.72 4456.1 4454.1 9.90
10/5/25 16.43 4456.30 4454.30 9.70 4456.1 4454.1 9.89
10/6/25 16.43 4456.30 4454.30 9.72 4456.1 4454.1 9.87
10/7/25 16.44 4456.30 4454.30 9.70 4456.1 4454.1 9.87
10/8/25 16.44 4456.30 4454.30 9.72 4456.1 4454.1 9.85
10/9/25 16.44 4456.30 4454.30 9.70 4456.2 4454.1 9.85

10/10/25 16.44 4456.30 4454.30 9.72 4456.2 4454.1 9.83
10/11/25 16.45 4456.30 4454.30 9.70 4456.2 4454.1 9.82
10/12/25 16.45 4456.30 4454.30 9.72 4456.2 4454.2 9.80
10/13/25 16.45 4456.30 4454.30 9.70 4456.2 4454.2 9.80
10/14/25 16.45 4456.30 4454.30 9.72 4456.2 4454.2 9.78
10/15/25 16.46 4456.30 4454.30 9.70 4456.2 4454.2 9.77
10/16/25 16.46 4456.30 4454.30 9.72 4456.2 4454.2 9.75
10/17/25 16.46 4456.30 4454.30 9.70 4456.3 4454.2 9.75
10/18/25 16.47 4456.30 4454.30 9.72 4456.3 4454.2 9.73
10/19/25 16.47 4456.30 4454.30 9.70 4456.3 4454.2 9.72
10/20/25 16.47 4456.30 4454.30 9.72 4456.3 4454.3 9.71
10/21/25 16.47 4456.30 4454.30 9.70 4456.3 4454.3 9.70
10/22/25 16.48 4456.30 4454.30 9.72 4456.3 4454.3 9.68
10/23/25 16.48 4456.30 4454.30 9.70 4456.3 4454.3 9.68
10/24/25 16.48 4456.30 4454.30 9.72 4456.3 4454.3 9.66
10/25/25 16.49 4456.30 4454.30 9.70 4456.3 4454.3 9.65
10/26/25 16.49 4456.30 4454.30 9.72 4456.4 4454.3 9.63
10/27/25 16.49 4456.30 4454.30 9.70 4456.4 4454.3 9.63
10/28/25 16.49 4456.30 4454.30 9.72 4456.4 4454.3 9.61
10/29/25 16.50 4456.30 4454.30 9.70 4456.4 4454.4 9.60
10/30/25 16.50 4456.30 4454.30 9.72 4456.4 4454.4 9.59
10/31/25 16.50 4456.30 4454.30 9.70 4456.4 4454.4 9.58
11/1/25 16.50 4456.30 4454.30 9.72 4456.4 4454.4 9.56
11/2/25 16.51 4456.30 4454.30 9.70 4456.4 4454.4 9.55
11/3/25 16.51 4456.30 4454.30 9.71 4456.5 4454.4 9.54
11/4/25 16.51 4456.30 4454.30 9.70 4456.5 4454.4 9.53
11/5/25 16.52 4456.30 4454.30 9.71 4456.5 4454.4 9.51
11/6/25 16.52 4456.30 4454.30 9.70 4456.5 4454.5 9.50
11/7/25 16.52 4456.30 4454.30 9.71 4456.5 4454.5 9.49
11/8/25 16.52 4456.30 4454.30 9.70 4456.5 4454.5 9.48
11/9/25 16.53 4456.30 4454.30 9.71 4456.5 4454.5 9.47

11/10/25 16.53 4456.30 4454.30 9.70 4456.5 4454.5 9.46
11/11/25 16.53 4456.30 4454.30 9.71 4456.6 4454.5 9.44
11/12/25 16.53 4456.30 4454.30 9.70 4456.6 4454.5 9.43
11/13/25 16.54 4456.30 4454.30 9.71 4456.6 4454.5 9.42
11/14/25 16.54 4456.30 4454.30 9.70 4456.6 4454.6 9.41
11/15/25 16.54 4456.30 4454.30 9.71 4456.6 4454.6 9.39
11/16/25 16.55 4456.30 4454.30 9.70 4456.6 4454.6 9.38
11/17/25 16.55 4456.30 4454.30 9.71 4456.6 4454.6 9.37
11/18/25 16.55 4456.30 4454.30 9.70 4456.6 4454.6 9.36
11/19/25 16.55 4456.30 4454.30 9.71 4456.7 4454.6 9.35
11/20/25 16.56 4456.30 4454.30 9.70 4456.7 4454.6 9.34
11/21/25 16.56 4456.30 4454.30 9.71 4456.7 4454.6 9.32
11/22/25 16.56 4456.30 4454.30 9.70 4456.7 4454.6 9.31
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

11/23/25 16.56 4456.30 4454.30 9.71 4456.7 4454.7 9.30
11/24/25 16.57 4456.30 4454.30 9.70 4456.7 4454.7 9.29
11/25/25 16.57 4456.30 4454.30 9.71 4456.7 4454.7 9.27
11/26/25 16.57 4456.30 4454.30 9.70 4456.7 4454.7 9.26
11/27/25 16.58 4456.30 4454.30 9.71 4456.8 4454.7 9.25
11/28/25 16.58 4456.30 4454.30 9.70 4456.8 4454.7 9.24
11/29/25 16.58 4456.30 4454.30 9.71 4456.8 4454.7 9.23
11/30/25 16.58 4456.30 4454.30 9.70 4456.8 4454.7 9.22
12/1/25 16.59 4456.30 4454.30 9.71 4456.8 4454.8 9.20
12/2/25 16.59 4456.30 4454.30 9.70 4456.8 4454.8 9.19
12/3/25 16.59 4456.30 4454.30 9.70 4456.8 4454.8 9.17
12/4/25 16.59 4456.30 4454.30 9.70 4456.8 4454.8 9.16
12/5/25 16.60 4456.30 4454.30 9.70 4456.9 4454.8 9.14
12/6/25 16.60 4456.30 4454.30 9.70 4456.9 4454.8 9.13
12/7/25 16.60 4456.30 4454.30 9.70 4456.9 4454.8 9.11
12/8/25 16.61 4456.30 4454.30 9.70 4456.9 4454.8 9.10
12/9/25 16.61 4456.30 4454.30 9.70 4456.9 4454.9 9.08

12/10/25 16.61 4456.30 4454.30 9.70 4456.9 4454.9 9.07
12/11/25 16.61 4456.30 4454.30 9.70 4456.9 4454.9 9.05
12/12/25 16.62 4456.30 4454.30 9.70 4457.0 4454.9 9.04
12/13/25 16.62 4456.30 4454.30 9.70 4457.0 4454.9 9.02
12/14/25 16.62 4456.30 4454.30 9.70 4457.0 4454.9 9.01
12/15/25 16.62 4456.30 4454.30 9.70 4457.0 4454.9 8.99
12/16/25 16.63 4456.30 4454.30 9.70 4457.0 4454.9 8.98
12/17/25 16.63 4456.30 4454.30 9.70 4457.0 4454.9 8.97
12/18/25 16.63 4456.30 4454.30 9.70 4457.0 4455.0 8.95
12/19/25 16.64 4456.30 4454.30 9.70 4457.1 4455.0 8.94
12/20/25 16.64 4456.30 4454.30 9.70 4457.1 4455.0 8.92
12/21/25 16.64 4456.30 4454.30 9.70 4457.1 4455.0 8.91
12/22/25 16.64 4456.30 4454.30 9.70 4457.1 4455.0 8.89
12/23/25 16.65 4456.30 4454.30 9.70 4457.1 4455.0 8.88
12/24/25 16.65 4456.30 4454.30 9.70 4457.1 4455.0 8.86
12/25/25 16.65 4456.30 4454.30 9.70 4457.2 4455.0 8.85
12/26/25 16.65 4456.30 4454.30 9.70 4457.2 4455.1 8.83
12/27/25 16.66 4456.30 4454.30 9.70 4457.2 4455.1 8.82
12/28/25 16.66 4456.30 4454.30 9.70 4457.2 4455.1 8.80
12/29/25 16.66 4456.30 4454.30 9.70 4457.2 4455.1 8.79
12/30/25 16.67 4456.30 4454.30 9.70 4457.2 4455.1 8.77
12/31/25 16.67 4456.30 4454.30 9.70 4457.2 4455.1 8.76

1/1/26 16.67 4456.30 4454.30 9.70 4457.3 4455.1 8.74
1/2/26 16.67 4456.30 4454.30 9.70 4457.3 4455.1 8.73
1/3/26 16.68 4456.30 4454.30 9.70 4457.3 4455.2 8.71
1/4/26 16.68 4456.30 4454.30 9.70 4457.3 4455.2 8.69
1/5/26 16.68 4456.30 4454.30 9.70 4457.3 4455.2 8.68
1/6/26 16.68 4456.30 4454.30 9.70 4457.3 4455.2 8.66
1/7/26 16.69 4456.30 4454.30 9.70 4457.4 4455.2 8.64
1/8/26 16.69 4456.30 4454.30 9.70 4457.4 4455.2 8.63
1/9/26 16.69 4456.30 4454.30 9.70 4457.4 4455.2 8.61

1/10/26 16.70 4456.30 4454.30 9.70 4457.4 4455.2 8.59
1/11/26 16.70 4456.30 4454.30 9.70 4457.4 4455.3 8.58
1/12/26 16.70 4456.30 4454.30 9.70 4457.4 4455.3 8.56
1/13/26 16.70 4456.30 4454.30 9.70 4457.5 4455.3 8.54
1/14/26 16.71 4456.30 4454.30 9.70 4457.5 4455.3 8.53
1/15/26 16.71 4456.30 4454.30 9.70 4457.5 4455.3 8.51
1/16/26 16.71 4456.30 4454.30 9.70 4457.5 4455.3 8.49
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

1/17/26 16.72 4456.30 4454.30 9.70 4457.5 4455.3 8.48
1/18/26 16.72 4456.30 4454.30 9.70 4457.5 4455.3 8.46
1/19/26 16.72 4456.30 4454.30 9.70 4457.6 4455.3 8.44
1/20/26 16.72 4456.30 4454.30 9.70 4457.6 4455.4 8.43
1/21/26 16.73 4456.30 4454.30 9.70 4457.6 4455.4 8.41
1/22/26 16.73 4456.30 4454.30 9.70 4457.6 4455.4 8.39
1/23/26 16.73 4456.30 4454.30 9.70 4457.6 4455.4 8.38
1/24/26 16.73 4456.30 4454.30 9.70 4457.6 4455.4 8.36
1/25/26 16.74 4456.30 4454.30 9.70 4457.7 4455.4 8.34
1/26/26 16.74 4456.30 4454.30 9.70 4457.7 4455.4 8.33
1/27/26 16.74 4456.30 4454.30 9.70 4457.7 4455.4 8.31
1/28/26 16.75 4456.30 4454.30 9.70 4457.7 4455.5 8.29
1/29/26 16.75 4456.30 4454.30 9.70 4457.7 4455.5 8.27
1/30/26 16.75 4456.30 4454.30 9.70 4457.7 4455.5 8.26
1/31/26 16.75 4456.30 4454.30 9.70 4457.8 4455.5 8.24
2/1/26 16.76 4456.30 4454.30 9.70 4457.8 4455.5 8.22
2/2/26 16.76 4456.30 4454.30 9.70 4457.8 4455.5 8.21
2/3/26 16.76 4456.30 4454.30 9.70 4457.8 4455.5 8.19
2/4/26 16.76 4456.30 4454.30 9.71 4457.8 4455.5 8.17
2/5/26 16.77 4456.30 4454.30 9.70 4457.8 4455.6 8.16
2/6/26 16.77 4456.30 4454.30 9.71 4457.9 4455.6 8.14
2/7/26 16.77 4456.30 4454.30 9.70 4457.9 4455.6 8.12
2/8/26 16.78 4456.30 4454.30 9.71 4457.9 4455.6 8.10
2/9/26 16.78 4456.30 4454.30 9.70 4457.9 4455.6 8.09

2/10/26 16.78 4456.30 4454.30 9.71 4457.9 4455.6 8.07
2/11/26 16.78 4456.30 4454.30 9.70 4457.9 4455.6 8.05
2/12/26 16.79 4456.30 4454.30 9.71 4458.0 4455.6 8.04
2/13/26 16.79 4456.30 4454.30 9.70 4458.0 4455.6 8.02
2/14/26 16.79 4456.30 4454.30 9.71 4458.0 4455.7 8.00
2/15/26 16.79 4456.30 4454.30 9.70 4458.0 4455.7 7.98
2/16/26 16.80 4456.30 4454.30 9.71 4458.0 4455.7 7.97
2/17/26 16.80 4456.30 4454.30 9.70 4458.0 4455.7 7.95
2/18/26 16.80 4456.30 4454.30 9.71 4458.1 4455.7 7.93
2/19/26 16.81 4456.30 4454.30 9.70 4458.1 4455.7 7.92
2/20/26 16.81 4456.30 4454.30 9.71 4458.1 4455.7 7.90
2/21/26 16.81 4456.30 4454.30 9.70 4458.1 4455.7 7.88
2/22/26 16.81 4456.30 4454.30 9.71 4458.1 4455.8 7.87
2/23/26 16.82 4456.30 4454.30 9.70 4458.2 4455.8 7.85
2/24/26 16.82 4456.30 4454.30 9.71 4458.2 4455.8 7.83
2/25/26 16.82 4456.30 4454.30 9.70 4458.2 4455.8 7.81
2/26/26 16.82 4456.30 4454.30 9.71 4458.2 4455.8 7.80
2/27/26 16.83 4456.30 4454.30 9.70 4458.2 4455.8 7.78
2/28/26 16.83 4456.30 4454.30 9.71 4458.2 4455.8 7.76
3/1/26 16.83 4456.30 4454.30 9.70 4458.3 4455.8 7.75
3/2/26 16.84 4456.30 4454.30 9.71 4458.3 4455.9 7.73
3/3/26 16.84 4456.30 4454.30 9.70 4458.3 4455.9 7.71
3/4/26 16.84 4456.30 4454.30 9.71 4458.3 4455.9 7.69
3/5/26 16.84 4456.30 4454.30 9.70 4458.3 4455.9 7.67
3/6/26 16.85 4456.30 4454.30 9.71 4458.3 4455.9 7.66
3/7/26 16.85 4456.30 4454.30 9.70 4458.4 4455.9 7.64
3/8/26 16.85 4456.30 4454.30 9.71 4458.4 4455.9 7.62
3/9/26 16.85 4456.30 4454.30 9.70 4458.4 4455.9 7.60

3/10/26 16.86 4456.30 4454.30 9.71 4458.4 4455.9 7.58
3/11/26 16.86 4456.30 4454.30 9.70 4458.4 4456.0 7.57
3/12/26 16.86 4456.30 4454.30 9.71 4458.5 4456.0 7.55
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

3/13/26 16.87 4456.30 4454.30 9.70 4458.5 4456.0 7.53
3/14/26 16.87 4456.30 4454.30 9.71 4458.5 4456.0 7.51
3/15/26 16.87 4456.30 4454.30 9.70 4458.5 4456.0 7.50
3/16/26 16.87 4456.30 4454.30 9.71 4458.5 4456.0 7.48
3/17/26 16.88 4456.30 4454.30 9.70 4458.5 4456.0 7.46
3/18/26 16.88 4456.30 4454.30 9.71 4458.6 4456.0 7.44
3/19/26 16.88 4456.30 4454.30 9.70 4458.6 4456.1 7.42
3/20/26 16.88 4456.30 4454.30 9.71 4458.6 4456.1 7.41
3/21/26 16.89 4456.30 4454.30 9.70 4458.6 4456.1 7.39
3/22/26 16.89 4456.30 4454.30 9.71 4458.6 4456.1 7.37
3/23/26 16.89 4456.30 4454.30 9.70 4458.6 4456.1 7.35
3/24/26 16.90 4456.30 4454.30 9.71 4458.7 4456.1 7.34
3/25/26 16.90 4456.30 4454.30 9.70 4458.7 4456.1 7.32
3/26/26 16.90 4456.30 4454.30 9.71 4458.7 4456.1 7.30
3/27/26 16.90 4456.30 4454.30 9.70 4458.7 4456.2 7.28
3/28/26 16.91 4456.30 4454.30 9.71 4458.7 4456.2 7.26
3/29/26 16.91 4456.30 4454.30 9.70 4458.8 4456.2 7.25
3/30/26 16.91 4456.30 4454.30 9.71 4458.8 4456.2 7.23
3/31/26 16.91 4456.30 4454.30 9.70 4458.8 4456.2 7.21
4/1/26 16.92 4456.30 4454.30 9.71 4458.8 4456.2 7.19
4/2/26 16.92 4456.30 4454.30 9.70 4458.8 4456.2 7.18
4/3/26 16.92 4456.30 4454.30 9.71 4458.8 4456.2 7.16
4/4/26 16.93 4456.30 4454.30 9.70 4458.9 4456.2 7.15
4/5/26 16.93 4456.30 4454.30 9.71 4458.9 4456.3 7.13
4/6/26 16.93 4456.30 4454.30 9.70 4458.9 4456.3 7.12
4/7/26 16.93 4456.30 4454.30 9.71 4458.9 4456.3 7.10
4/8/26 16.94 4456.30 4454.30 9.70 4458.9 4456.3 7.09
4/9/26 16.94 4456.30 4454.30 9.71 4458.9 4456.3 7.07

4/10/26 16.94 4456.30 4454.30 9.70 4458.9 4456.3 7.06
4/11/26 16.95 4456.30 4454.30 9.71 4459.0 4456.3 7.04
4/12/26 16.95 4456.30 4454.30 9.70 4459.0 4456.3 7.03
4/13/26 16.95 4456.30 4454.30 9.71 4459.0 4456.4 7.01
4/14/26 16.95 4456.30 4454.30 9.70 4459.0 4456.4 7.00
4/15/26 16.96 4456.30 4454.30 9.71 4459.0 4456.4 6.98
4/16/26 16.96 4456.30 4454.30 9.70 4459.0 4456.4 6.97
4/17/26 16.96 4456.30 4454.30 9.71 4459.0 4456.4 6.95
4/18/26 16.96 4456.30 4454.30 9.70 4459.1 4456.4 6.94
4/19/26 16.97 4456.30 4454.30 9.71 4459.1 4456.4 6.92
4/20/26 16.97 4456.30 4454.30 9.70 4459.1 4456.4 6.91
4/21/26 16.97 4456.30 4454.30 9.71 4459.1 4456.5 6.89
4/22/26 16.98 4456.30 4454.30 9.70 4459.1 4456.5 6.88
4/23/26 16.98 4456.30 4454.30 9.71 4459.1 4456.5 6.86
4/24/26 16.98 4456.30 4454.30 9.70 4459.2 4456.5 6.85
4/25/26 16.98 4456.30 4454.30 9.71 4459.2 4456.5 6.83
4/26/26 16.99 4456.30 4454.30 9.70 4459.2 4456.5 6.82
4/27/26 16.99 4456.30 4454.30 9.71 4459.2 4456.5 6.80
4/28/26 16.99 4456.30 4454.30 9.70 4459.2 4456.5 6.79
4/29/26 16.99 4456.30 4454.30 9.71 4459.2 4456.5 6.77
4/30/26 17.00 4456.30 4454.30 9.70 4459.2 4456.6 6.76
5/1/26 17.00 4456.30 4454.30 9.71 4459.3 4456.6 6.74
5/2/26 17.00 4456.30 4454.30 9.71 4459.3 4456.6 6.73
5/3/26 17.01 4456.30 4454.30 9.72 4459.3 4456.6 6.71
5/4/26 17.01 4456.30 4454.30 9.71 4459.3 4456.6 6.70
5/5/26 17.01 4456.30 4454.30 9.72 4459.3 4456.6 6.69
5/6/26 17.01 4456.30 4454.30 9.71 4459.3 4456.6 6.67
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

5/7/26 17.02 4456.30 4454.30 9.72 4459.3 4456.6 6.66
5/8/26 17.02 4456.30 4454.30 9.71 4459.4 4456.7 6.64
5/9/26 17.02 4456.30 4454.30 9.72 4459.4 4456.7 6.63

5/10/26 17.02 4456.30 4454.30 9.71 4459.4 4456.7 6.62
5/11/26 17.03 4456.30 4454.30 9.72 4459.4 4456.7 6.60
5/12/26 17.03 4456.30 4454.30 9.71 4459.4 4456.7 6.59
5/13/26 17.03 4456.30 4454.30 9.72 4459.4 4456.7 6.57
5/14/26 17.04 4456.30 4454.30 9.71 4459.4 4456.7 6.56
5/15/26 17.04 4456.30 4454.30 9.72 4459.5 4456.7 6.55
5/16/26 17.04 4456.30 4454.30 9.71 4459.5 4456.8 6.53
5/17/26 17.04 4456.30 4454.30 9.72 4459.5 4456.8 6.52
5/18/26 17.05 4456.30 4454.30 9.71 4459.5 4456.8 6.50
5/19/26 17.05 4456.30 4454.30 9.72 4459.5 4456.8 6.49
5/20/26 17.05 4456.30 4454.30 9.71 4459.5 4456.8 6.48
5/21/26 17.05 4456.30 4454.30 9.72 4459.5 4456.8 6.46
5/22/26 17.06 4456.30 4454.30 9.71 4459.6 4456.8 6.45
5/23/26 17.06 4456.30 4454.30 9.72 4459.6 4456.8 6.43
5/24/26 17.06 4456.30 4454.30 9.71 4459.6 4456.8 6.42
5/25/26 17.07 4456.30 4454.30 9.72 4459.6 4456.9 6.41
5/26/26 17.07 4456.30 4454.30 9.71 4459.6 4456.9 6.39
5/27/26 17.07 4456.30 4454.30 9.72 4459.6 4456.9 6.38
5/28/26 17.07 4456.30 4454.30 9.71 4459.6 4456.9 6.36
5/29/26 17.08 4456.30 4454.30 9.72 4459.6 4456.9 6.35
5/30/26 17.08 4456.30 4454.30 9.71 4459.7 4456.9 6.34
5/31/26 17.08 4456.30 4454.30 9.72 4459.7 4456.9 6.32
6/1/26 17.08 4456.30 4454.30 9.71 4459.7 4456.9 6.31
6/2/26 17.09 4456.30 4454.30 9.72 4459.7 4457.0 6.30
6/3/26 17.09 4456.30 4454.30 9.71 4459.7 4457.0 6.29
6/4/26 17.09 4456.30 4454.30 9.72 4459.7 4457.0 6.28
6/5/26 17.10 4456.30 4454.30 9.71 4459.7 4457.0 6.27
6/6/26 17.10 4456.30 4454.30 9.72 4459.7 4457.0 6.26
6/7/26 17.10 4456.30 4454.30 9.71 4459.8 4457.0 6.25
6/8/26 17.10 4456.30 4454.30 9.72 4459.8 4457.0 6.24
6/9/26 17.11 4456.30 4454.30 9.71 4459.8 4457.0 6.23

6/10/26 17.11 4456.30 4454.30 9.72 4459.8 4457.1 6.22
6/11/26 17.11 4456.30 4454.30 9.71 4459.8 4457.1 6.21
6/12/26 17.11 4456.30 4454.30 9.72 4459.8 4457.1 6.20
6/13/26 17.12 4456.30 4454.30 9.71 4459.8 4457.1 6.19
6/14/26 17.12 4456.30 4454.30 9.72 4459.8 4457.1 6.18
6/15/26 17.12 4456.30 4454.30 9.71 4459.8 4457.1 6.17
6/16/26 17.13 4456.30 4454.30 9.72 4459.8 4457.1 6.16
6/17/26 17.13 4456.30 4454.30 9.71 4459.9 4457.1 6.15
6/18/26 17.13 4456.30 4454.30 9.72 4459.9 4457.2 6.14
6/19/26 17.13 4456.30 4454.30 9.71 4459.9 4457.2 6.13
6/20/26 17.14 4456.30 4454.30 9.72 4459.9 4457.2 6.11
6/21/26 17.14 4456.30 4454.30 9.71 4459.9 4457.2 6.10
6/22/26 17.14 4456.30 4454.30 9.72 4459.9 4457.2 6.09
6/23/26 17.14 4456.30 4454.30 9.71 4459.9 4457.2 6.08
6/24/26 17.15 4456.30 4454.30 9.72 4459.9 4457.2 6.07
6/25/26 17.15 4456.30 4454.30 9.71 4459.9 4457.2 6.06
6/26/26 17.15 4456.30 4454.30 9.72 4459.9 4457.2 6.05
6/27/26 17.16 4456.30 4454.30 9.71 4460.0 4457.3 6.04
6/28/26 17.16 4456.30 4454.30 9.72 4460.0 4457.3 6.03
6/29/26 17.16 4456.30 4454.30 9.71 4460.0 4457.3 6.02
6/30/26 17.16 4456.30 4454.30 9.72 4460.0 4457.3 6.01
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

7/1/26 17.17 4456.30 4454.30 9.71 4460.0 4457.3 6.00
7/2/26 17.17 4456.30 4454.30 9.73 4460.0 4457.3 6.00
7/3/26 17.17 4456.30 4454.30 9.71 4460.0 4457.3 6.00
7/4/26 17.18 4456.30 4454.30 9.73 4460.0 4457.3 5.99
7/5/26 17.18 4456.30 4454.30 9.71 4460.0 4457.4 5.99
7/6/26 17.18 4456.30 4454.30 9.73 4460.0 4457.4 5.99
7/7/26 17.18 4456.30 4454.30 9.71 4460.0 4457.4 5.99
7/8/26 17.19 4456.30 4454.30 9.73 4460.0 4457.4 5.98
7/9/26 17.19 4456.30 4454.30 9.71 4460.0 4457.4 5.98

7/10/26 17.19 4456.30 4454.30 9.73 4460.0 4457.4 5.98
7/11/26 17.19 4456.30 4454.30 9.71 4460.0 4457.4 5.98
7/12/26 17.20 4456.30 4454.30 9.73 4460.0 4457.4 5.97
7/13/26 17.20 4456.30 4454.30 9.71 4460.0 4457.5 5.97
7/14/26 17.20 4456.30 4454.30 9.73 4460.0 4457.5 5.97
7/15/26 17.21 4456.30 4454.30 9.71 4460.0 4457.5 5.96
7/16/26 17.21 4456.30 4454.30 9.73 4460.0 4457.5 5.96
7/17/26 17.21 4456.30 4454.30 9.71 4460.0 4457.5 5.96
7/18/26 17.21 4456.30 4454.30 9.73 4460.0 4457.5 5.96
7/19/26 17.22 4456.30 4454.30 9.71 4460.0 4457.5 5.95
7/20/26 17.22 4456.30 4454.30 9.73 4460.0 4457.5 5.95
7/21/26 17.22 4456.30 4454.30 9.71 4460.1 4457.5 5.95
7/22/26 17.22 4456.30 4454.30 9.73 4460.1 4457.6 5.95
7/23/26 17.23 4456.30 4454.30 9.71 4460.1 4457.6 5.94
7/24/26 17.23 4456.30 4454.30 9.73 4460.1 4457.6 5.94
7/25/26 17.23 4456.30 4454.30 9.71 4460.1 4457.6 5.94
7/26/26 17.24 4456.30 4454.30 9.73 4460.1 4457.6 5.93
7/27/26 17.24 4456.30 4454.30 9.71 4460.1 4457.6 5.93
7/28/26 17.24 4456.30 4454.30 9.73 4460.1 4457.6 5.93
7/29/26 17.24 4456.30 4454.30 9.71 4460.1 4457.6 5.93
7/30/26 17.25 4456.30 4454.30 9.73 4460.1 4457.7 5.92
7/31/26 17.25 4456.30 4454.30 9.71 4460.1 4457.7 5.92
8/1/26 17.25 4456.30 4454.30 9.73 4460.1 4457.7 5.92
8/2/26 17.25 4456.30 4454.30 9.71 4460.1 4457.7 5.92
8/3/26 17.26 4456.30 4454.30 9.73 4460.1 4457.7 5.92
8/4/26 17.26 4456.30 4454.30 9.71 4460.1 4457.7 5.91
8/5/26 17.26 4456.30 4454.30 9.73 4460.1 4457.7 5.91
8/6/26 17.27 4456.30 4454.30 9.71 4460.1 4457.7 5.91
8/7/26 17.27 4456.30 4454.30 9.73 4460.1 4457.8 5.91
8/8/26 17.27 4456.30 4454.30 9.71 4460.1 4457.8 5.91
8/9/26 17.27 4456.30 4454.30 9.73 4460.1 4457.8 5.91

8/10/26 17.28 4456.30 4454.30 9.71 4460.1 4457.8 5.91
8/11/26 17.28 4456.30 4454.30 9.73 4460.1 4457.8 5.90
8/12/26 17.28 4456.30 4454.30 9.71 4460.1 4457.8 5.90
8/13/26 17.28 4456.30 4454.30 9.73 4460.1 4457.8 5.90
8/14/26 17.29 4456.30 4454.30 9.71 4460.1 4457.8 5.90
8/15/26 17.29 4456.30 4454.30 9.73 4460.1 4457.8 5.90
8/16/26 17.29 4456.30 4454.30 9.71 4460.1 4457.9 5.90
8/17/26 17.30 4456.30 4454.30 9.73 4460.1 4457.9 5.90
8/18/26 17.30 4456.30 4454.30 9.71 4460.1 4457.9 5.89
8/19/26 17.30 4456.30 4454.30 9.73 4460.1 4457.9 5.89
8/20/26 17.30 4456.30 4454.30 9.71 4460.1 4457.9 5.89
8/21/26 17.31 4456.30 4454.30 9.73 4460.1 4457.9 5.89
8/22/26 17.31 4456.30 4454.30 9.71 4460.1 4457.9 5.89
8/23/26 17.31 4456.30 4454.30 9.73 4460.1 4457.9 5.89
8/24/26 17.31 4456.30 4454.30 9.71 4460.1 4458.0 5.88
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

8/25/26 17.32 4456.30 4454.30 9.73 4460.1 4458.0 5.88
8/26/26 17.32 4456.30 4454.30 9.71 4460.1 4458.0 5.88
8/27/26 17.32 4456.30 4454.30 9.73 4460.1 4458.0 5.88
8/28/26 17.33 4456.30 4454.30 9.71 4460.1 4458.0 5.88
8/29/26 17.33 4456.30 4454.30 9.73 4460.1 4458.0 5.88
8/30/26 17.33 4456.30 4454.30 9.71 4460.1 4458.0 5.88
8/31/26 17.33 4456.30 4454.30 9.73 4460.1 4458.0 5.85
9/1/26 17.34 4456.30 4454.30 9.71 4460.1 4458.1 5.85
9/2/26 17.34 4456.30 4454.30 9.73 4460.2 4458.1 5.83
9/3/26 17.34 4456.30 4454.30 9.71 4460.2 4458.1 5.83
9/4/26 17.34 4456.30 4454.30 9.73 4460.2 4458.1 5.81
9/5/26 17.35 4456.30 4454.30 9.71 4460.2 4458.1 5.81
9/6/26 17.35 4456.30 4454.30 9.73 4460.2 4458.1 5.79
9/7/26 17.35 4456.30 4454.30 9.71 4460.2 4458.1 5.78
9/8/26 17.36 4456.30 4454.30 9.73 4460.2 4458.1 5.76
9/9/26 17.36 4456.30 4454.30 9.71 4460.2 4458.1 5.76

9/10/26 17.36 4456.30 4454.30 9.73 4460.3 4458.2 5.74
9/11/26 17.36 4456.30 4454.30 9.71 4460.3 4458.2 5.74
9/12/26 17.37 4456.30 4454.30 9.73 4460.3 4458.2 5.72
9/13/26 17.37 4456.30 4454.30 9.71 4460.3 4458.2 5.72
9/14/26 17.37 4456.30 4454.30 9.73 4460.3 4458.2 5.69
9/15/26 17.37 4456.30 4454.30 9.71 4460.3 4458.2 5.69
9/16/26 17.38 4456.30 4454.30 9.72 4460.3 4458.2 5.67
9/17/26 17.38 4456.30 4454.30 9.71 4460.3 4458.2 5.67
9/18/26 17.38 4456.30 4454.30 9.72 4460.4 4458.3 5.65
9/19/26 17.39 4456.30 4454.30 9.71 4460.4 4458.3 5.65
9/20/26 17.39 4456.30 4454.30 9.72 4460.4 4458.3 5.62
9/21/26 17.39 4456.30 4454.30 9.71 4460.4 4458.3 5.62
9/22/26 17.39 4456.30 4454.30 9.72 4460.4 4458.3 5.60
9/23/26 17.40 4456.30 4454.30 9.71 4460.4 4458.3 5.60
9/24/26 17.40 4456.30 4454.30 9.72 4460.4 4458.3 5.58
9/25/26 17.40 4456.30 4454.30 9.71 4460.4 4458.3 5.58
9/26/26 17.41 4456.30 4454.30 9.72 4460.4 4458.4 5.56
9/27/26 17.41 4456.30 4454.30 9.71 4460.4 4458.4 5.55
9/28/26 17.41 4456.30 4454.30 9.72 4460.5 4458.4 5.53
9/29/26 17.41 4456.30 4454.30 9.71 4460.5 4458.4 5.53
9/30/26 17.42 4456.30 4454.30 9.72 4460.5 4458.4 5.51
10/1/26 17.42 4456.30 4454.30 9.71 4460.5 4458.4 5.51
10/2/26 17.42 4456.30 4454.30 9.72 4460.5 4458.4 5.48
10/3/26 17.42 4456.30 4454.30 9.71 4460.5 4458.4 5.48
10/4/26 17.43 4456.30 4454.30 9.72 4460.5 4458.4 5.46
10/5/26 17.43 4456.30 4454.30 9.71 4460.5 4458.5 5.46
10/6/26 17.43 4456.30 4454.30 9.72 4460.6 4458.5 5.44
10/7/26 17.44 4456.30 4454.30 9.71 4460.6 4458.5 5.43
10/8/26 17.44 4456.30 4454.30 9.72 4460.6 4458.5 5.41
10/9/26 17.44 4456.30 4454.30 9.71 4460.6 4458.5 5.41

10/10/26 17.44 4456.30 4454.30 9.72 4460.6 4458.5 5.39
10/11/26 17.45 4456.30 4454.30 9.71 4460.6 4458.5 5.39
10/12/26 17.45 4456.30 4454.30 9.72 4460.6 4458.5 5.37
10/13/26 17.45 4456.30 4454.30 9.71 4460.6 4458.6 5.36
10/14/26 17.45 4456.30 4454.30 9.72 4460.7 4458.6 5.35
10/15/26 17.46 4456.30 4454.30 9.71 4460.7 4458.6 5.34
10/16/26 17.46 4456.30 4454.30 9.72 4460.7 4458.6 5.32
10/17/26 17.46 4456.30 4454.30 9.71 4460.7 4458.6 5.32
10/18/26 17.47 4456.30 4454.30 9.72 4460.7 4458.6 5.30
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Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

10/19/26 17.47 4456.30 4454.30 9.71 4460.7 4458.6 5.30
10/20/26 17.47 4456.30 4454.30 9.72 4460.7 4458.6 5.28
10/21/26 17.47 4456.30 4454.30 9.71 4460.7 4458.7 5.27
10/22/26 17.48 4456.30 4454.30 9.72 4460.7 4458.7 5.25
10/23/26 17.48 4456.30 4454.30 9.71 4460.8 4458.7 5.25
10/24/26 17.48 4456.30 4454.30 9.72 4460.8 4458.7 5.23
10/25/26 17.48 4456.30 4454.30 9.71 4460.8 4458.7 5.23
10/26/26 17.49 4456.30 4454.30 9.72 4460.8 4458.7 5.21
10/27/26 17.49 4456.30 4454.30 9.71 4460.8 4458.7 5.20
10/28/26 17.49 4456.30 4454.30 9.72 4460.8 4458.7 5.19
10/29/26 17.50 4456.30 4454.30 9.71 4460.8 4458.7 5.18
10/30/26 17.50 4456.30 4454.30 9.72 4460.8 4458.8 5.16
10/31/26 17.50 4456.30 4454.30 9.71 4460.8 4458.8 5.16
11/1/26 17.50 4456.30 4454.30 9.72 4460.9 4458.8 5.14
11/2/26 17.51 4456.30 4454.30 9.70 4460.9 4458.8 5.13
11/3/26 17.51 4456.30 4454.30 9.71 4460.9 4458.8 5.12
11/4/26 17.51 4456.30 4454.30 9.70 4460.9 4458.8 5.11
11/5/26 17.51 4456.30 4454.30 9.71 4460.9 4458.8 5.09
11/6/26 17.52 4456.30 4454.30 9.70 4460.9 4458.8 5.08
11/7/26 17.52 4456.30 4454.30 9.71 4460.9 4458.9 5.07
11/8/26 17.52 4456.30 4454.30 9.70 4460.9 4458.9 5.06
11/9/26 17.53 4456.30 4454.30 9.71 4461.0 4458.9 5.05

11/10/26 17.53 4456.30 4454.30 9.70 4461.0 4458.9 5.04
11/11/26 17.53 4456.30 4454.30 9.71 4461.0 4458.9 5.02
11/12/26 17.53 4456.30 4454.30 9.70 4461.0 4458.9 5.01
11/13/26 17.54 4456.30 4454.30 9.71 4461.0 4458.9 5.00
11/14/26 17.54 4456.30 4454.30 9.70 4461.0 4458.9 4.99
11/15/26 17.54 4456.30 4454.30 9.71 4461.0 4459.0 4.98
11/16/26 17.54 4456.30 4454.30 9.68 4461.0 4459.0 4.99
11/17/26 17.55 4456.30 4454.30 9.66 4461.0 4459.0 4.98
11/18/26 17.55 4456.30 4454.40 9.65 4461.0 4459.0 4.99
11/19/26 17.55 4456.40 4454.40 9.64 4461.0 4459.0 4.98
11/20/26 17.56 4456.40 4454.40 9.63 4461.0 4459.0 4.99
11/21/26 17.56 4456.40 4454.40 9.62 4461.0 4459.0 4.98
11/22/26 17.56 4456.40 4454.40 9.60 4461.0 4459.0 4.99
11/23/26 17.56 4456.40 4454.40 9.59 4461.0 4459.0 4.98
11/24/26 17.57 4456.40 4454.40 9.58 4461.0 4459.0 4.99
11/25/26 17.57 4456.40 4454.40 9.57 4461.0 4459.0 4.98
11/26/26 17.57 4456.40 4454.50 9.56 4461.0 4459.0 4.99
11/27/26 17.57 4456.50 4454.50 9.54 4461.0 4459.0 4.98
11/28/26 17.58 4456.50 4454.50 9.53 4461.0 4459.0 4.99
11/29/26 17.58 4456.50 4454.50 9.52 4461.0 4459.0 4.98
11/30/26 17.58 4456.50 4454.50 9.51 4461.0 4459.0 4.99
12/1/26 17.59 4456.50 4454.50 9.49 4461.0 4459.0 4.98
12/2/26 17.59 4456.50 4454.50 9.48 4461.0 4459.0 4.99
12/3/26 17.59 4456.50 4454.50 9.46 4461.0 4459.0 4.98
12/4/26 17.59 4456.60 4454.60 9.44 4461.0 4459.0 4.99
12/5/26 17.60 4456.60 4454.60 9.43 4461.0 4459.0 4.98
12/6/26 17.60 4456.60 4454.60 9.41 4461.0 4459.0 4.99
12/7/26 17.60 4456.60 4454.60 9.40 4461.0 4459.0 4.98
12/8/26 17.60 4456.60 4454.60 9.38 4461.0 4459.0 4.99
12/9/26 17.61 4456.60 4454.60 9.36 4461.0 4459.0 4.98

12/10/26 17.61 4456.70 4454.60 9.35 4461.0 4459.0 4.99
12/11/26 17.61 4456.70 4454.60 9.33 4461.0 4459.0 4.98
12/12/26 17.62 4456.70 4454.70 9.31 4461.0 4459.0 4.99
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Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

12/13/26 17.62 4456.70 4454.70 9.30 4461.0 4459.0 4.98
12/14/26 17.62 4456.70 4454.70 9.28 4461.0 4459.0 4.99
12/15/26 17.62 4456.70 4454.70 9.27 4461.0 4459.0 4.98
12/16/26 17.63 4456.80 4454.70 9.25 4461.0 4459.0 4.99
12/17/26 17.63 4456.80 4454.70 9.23 4461.0 4459.0 4.98
12/18/26 17.63 4456.80 4454.70 9.22 4461.0 4459.0 4.99
12/19/26 17.63 4456.80 4454.70 9.20 4461.0 4459.0 4.98
12/20/26 17.64 4456.80 4454.80 9.19 4461.0 4459.0 4.99
12/21/26 17.64 4456.80 4454.80 9.17 4461.0 4459.0 4.98
12/22/26 17.64 4456.80 4454.80 9.15 4461.0 4459.0 4.99
12/23/26 17.65 4456.90 4454.80 9.14 4461.0 4459.0 4.98
12/24/26 17.65 4456.90 4454.80 9.12 4461.0 4459.0 4.99
12/25/26 17.65 4456.90 4454.80 9.11 4461.0 4459.0 4.98
12/26/26 17.65 4456.90 4454.80 9.09 4461.0 4459.0 4.99
12/27/26 17.66 4456.90 4454.80 9.07 4461.0 4459.0 4.98
12/28/26 17.66 4456.90 4454.90 9.06 4461.0 4459.0 4.99
12/29/26 17.66 4457.00 4454.90 9.04 4461.0 4459.0 4.98
12/30/26 17.67 4457.00 4454.90 9.02 4461.0 4459.0 4.99
12/31/26 17.67 4457.00 4454.90 9.01 4461.0 4459.0 4.98

1/1/27 17.67 4457.00 4454.90 8.99 4461.0 4459.0 4.99
1/2/27 17.67 4457.00 4454.90 8.97 4461.0 4459.0 4.98
1/3/27 17.68 4457.00 4454.90 8.96 4461.0 4459.0 4.98
1/4/27 17.68 4457.10 4454.90 8.94 4461.0 4459.0 4.98
1/5/27 17.68 4457.10 4455.00 8.92 4461.0 4459.0 4.98
1/6/27 17.68 4457.10 4455.00 8.90 4461.0 4459.0 4.98
1/7/27 17.69 4457.10 4455.00 8.88 4461.0 4459.0 4.98
1/8/27 17.69 4457.10 4455.00 8.86 4461.0 4459.0 4.98
1/9/27 17.69 4457.20 4455.00 8.85 4461.0 4459.0 4.98

1/10/27 17.70 4457.20 4455.00 8.83 4461.0 4459.0 4.98
1/11/27 17.70 4457.20 4455.00 8.81 4461.0 4459.0 4.98
1/12/27 17.70 4457.20 4455.00 8.79 4461.0 4459.0 4.98
1/13/27 17.70 4457.20 4455.10 8.77 4461.0 4459.0 4.98
1/14/27 17.71 4457.20 4455.10 8.76 4461.0 4459.0 4.98
1/15/27 17.71 4457.30 4455.10 8.74 4461.0 4459.0 4.98
1/16/27 17.71 4457.30 4455.10 8.72 4461.0 4459.0 4.98
1/17/27 17.71 4457.30 4455.10 8.70 4461.0 4459.0 4.98
1/18/27 17.72 4457.30 4455.10 8.68 4461.0 4459.0 4.98
1/19/27 17.72 4457.30 4455.10 8.66 4461.0 4459.0 4.98
1/20/27 17.72 4457.40 4455.10 8.65 4461.0 4459.0 4.98
1/21/27 17.73 4457.40 4455.20 8.63 4461.0 4459.0 4.98
1/22/27 17.73 4457.40 4455.20 8.61 4461.0 4459.0 4.98
1/23/27 17.73 4457.40 4455.20 8.59 4461.0 4459.0 4.98
1/24/27 17.73 4457.40 4455.20 8.57 4461.0 4459.0 4.98
1/25/27 17.74 4457.40 4455.20 8.56 4461.0 4459.0 4.98
1/26/27 17.74 4457.50 4455.20 8.54 4461.0 4459.0 4.98
1/27/27 17.74 4457.50 4455.20 8.52 4461.0 4459.0 4.98
1/28/27 17.74 4457.50 4455.30 8.50 4461.0 4459.0 4.98
1/29/27 17.75 4457.50 4455.30 8.48 4461.0 4459.0 4.98
1/30/27 17.75 4457.50 4455.30 8.46 4461.0 4459.0 4.98
1/31/27 17.75 4457.60 4455.30 8.45 4461.0 4459.0 4.98
2/1/27 17.76 4457.60 4455.30 8.43 4461.0 4459.0 4.98
2/2/27 17.76 4457.60 4455.30 8.41 4461.0 4459.0 4.98
2/3/27 17.76 4457.60 4455.30 8.39 4461.0 4459.0 4.98
2/4/27 17.76 4457.60 4455.30 8.37 4461.0 4459.0 4.98
2/5/27 17.77 4457.60 4455.40 8.35 4461.0 4459.0 4.98
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Appendix E
Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

2/6/27 17.77 4457.70 4455.40 8.34 4461.0 4459.0 4.98
2/7/27 17.77 4457.70 4455.40 8.32 4461.0 4459.0 4.98
2/8/27 17.77 4457.70 4455.40 8.30 4461.0 4459.0 4.98
2/9/27 17.78 4457.70 4455.40 8.28 4461.0 4459.0 4.98

2/10/27 17.78 4457.70 4455.40 8.26 4461.0 4459.0 4.98
2/11/27 17.78 4457.80 4455.40 8.24 4461.0 4459.0 4.98
2/12/27 17.79 4457.80 4455.40 8.22 4461.0 4459.0 4.98
2/13/27 17.79 4457.80 4455.50 8.21 4461.0 4459.0 4.98
2/14/27 17.79 4457.80 4455.50 8.19 4461.0 4459.0 4.98
2/15/27 17.79 4457.80 4455.50 8.17 4461.0 4459.0 4.98
2/16/27 17.80 4457.80 4455.50 8.15 4461.0 4459.0 4.98
2/17/27 17.80 4457.90 4455.50 8.13 4461.0 4459.0 4.98
2/18/27 17.80 4457.90 4455.50 8.11 4461.0 4459.0 4.98
2/19/27 17.80 4457.90 4455.50 8.10 4461.0 4459.0 4.98
2/20/27 17.81 4457.90 4455.50 8.08 4461.0 4459.0 4.98
2/21/27 17.81 4457.90 4455.60 8.06 4461.0 4459.0 4.98
2/22/27 17.81 4458.00 4455.60 8.04 4461.0 4459.0 4.98
2/23/27 17.82 4458.00 4455.60 8.02 4461.0 4459.0 4.98
2/24/27 17.82 4458.00 4455.60 8.00 4461.0 4459.0 4.98
2/25/27 17.82 4458.00 4455.60 7.98 4461.0 4459.0 4.98
2/26/27 17.82 4458.00 4455.60 7.97 4461.0 4459.0 4.98
2/27/27 17.83 4458.10 4455.60 7.95 4461.0 4459.0 4.98
2/28/27 17.83 4458.10 4455.60 7.93 4461.0 4459.0 4.98
3/1/27 17.83 4458.10 4455.70 7.91 4461.0 4459.0 4.98
3/2/27 17.83 4458.10 4455.70 7.89 4461.0 4459.0 4.98
3/3/27 17.84 4458.10 4455.70 7.87 4461.0 4459.0 4.98
3/4/27 17.84 4458.10 4455.70 7.85 4461.0 4459.0 4.98
3/5/27 17.84 4458.20 4455.70 7.83 4461.0 4459.0 4.98
3/6/27 17.85 4458.20 4455.70 7.81 4461.0 4459.0 4.98
3/7/27 17.85 4458.20 4455.70 7.79 4461.0 4459.0 4.98
3/8/27 17.85 4458.20 4455.70 7.77 4461.0 4459.0 4.98
3/9/27 17.85 4458.20 4455.80 7.76 4461.0 4459.0 4.98

3/10/27 17.86 4458.30 4455.80 7.74 4461.0 4459.0 4.98
3/11/27 17.86 4458.30 4455.80 7.72 4461.0 4459.0 4.98
3/12/27 17.86 4458.30 4455.80 7.70 4461.0 4459.0 4.98
3/13/27 17.86 4458.30 4455.80 7.68 4461.0 4459.0 4.98
3/14/27 17.87 4458.30 4455.80 7.66 4461.0 4459.0 4.98
3/15/27 17.87 4458.40 4455.80 7.64 4461.0 4459.0 4.98
3/16/27 17.87 4458.40 4455.80 7.62 4461.0 4459.0 4.98
3/17/27 17.88 4458.40 4455.90 7.60 4461.0 4459.0 4.98
3/18/27 17.88 4458.40 4455.90 7.58 4461.0 4459.0 4.98
3/19/27 17.88 4458.40 4455.90 7.56 4461.0 4459.0 4.98
3/20/27 17.88 4458.50 4455.90 7.54 4461.0 4459.0 4.98
3/21/27 17.89 4458.50 4455.90 7.52 4461.0 4459.0 4.98
3/22/27 17.89 4458.50 4455.90 7.50 4461.0 4459.0 4.98
3/23/27 17.89 4458.50 4455.90 7.48 4461.0 4459.0 4.98
3/24/27 17.90 4458.50 4455.90 7.46 4461.0 4459.0 4.98
3/25/27 17.90 4458.60 4456.00 7.44 4461.0 4459.0 4.98
3/26/27 17.90 4458.60 4456.00 7.42 4461.0 4459.0 4.98
3/27/27 17.90 4458.60 4456.00 7.41 4461.0 4459.0 4.98
3/28/27 17.91 4458.60 4456.00 7.39 4461.0 4459.0 4.98
3/29/27 17.91 4458.60 4456.00 7.37 4461.0 4459.0 4.98
3/30/27 17.91 4458.70 4456.00 7.35 4461.0 4459.0 4.98
3/31/27 17.91 4458.70 4456.00 7.33 4461.0 4459.0 4.98
4/1/27 17.92 4458.70 4456.10 7.31 4461.0 4459.0 4.98
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Appendix E
Table 1  Tailings and Pond Elevations for North and South Cells

Year
Date Fraction Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) Pool Elevation (ft) Tails Elevation (ft) Freeboard (ft) 

North Cell South Cell

4/2/27 17.92 4458.70 4456.10 7.29 4461.0 4459.0 4.98
4/3/27 17.92 4458.70 4456.10 7.28 4461.0 4459.0 4.99
4/4/27 17.93 4458.70 4456.10 7.26 4461.0 4459.0 4.98
4/5/27 17.93 4458.80 4456.10 7.24 4461.0 4459.0 4.99
4/6/27 17.93 4458.80 4456.10 7.23 4461.0 4459.0 4.98
4/7/27 17.93 4458.80 4456.10 7.21 4461.0 4459.0 4.99
4/8/27 17.94 4458.80 4456.10 7.19 4461.0 4459.0 4.98
4/9/27 17.94 4458.80 4456.20 7.18 4461.0 4459.0 4.99

4/10/27 17.94 4458.80 4456.20 7.16 4461.0 4459.0 4.98
4/11/27 17.94 4458.90 4456.20 7.15 4461.0 4459.0 4.99
4/12/27 17.95 4458.90 4456.20 7.13 4461.0 4459.0 4.98
4/13/27 17.95 4458.90 4456.20 7.11 4461.0 4459.0 4.99
4/14/27 17.95 4458.90 4456.20 7.10 4461.0 4459.0 4.98
4/15/27 17.96 4458.90 4456.20 7.08 4461.0 4459.0 4.99
4/16/27 17.96 4458.90 4456.20 7.07 4461.0 4459.0 4.98
4/17/27 17.96 4459.00 4456.30 7.05 4461.0 4459.0 4.99
4/18/27 17.96 4459.00 4456.30 7.03 4461.0 4459.0 4.98
4/19/27 17.97 4459.00 4456.30 7.02 4461.0 4459.0 4.99
4/20/27 17.97 4459.00 4456.30 7.00 4461.0 4459.0 4.98
4/21/27 17.97 4459.00 4456.30 6.98 4461.0 4459.0 4.99
4/22/27 17.97 4459.00 4456.30 6.97 4461.0 4459.0 4.98
4/23/27 17.98 4459.00 4456.30 6.95 4461.0 4459.0 4.99
4/24/27 17.98 4459.10 4456.30 6.94 4461.0 4459.0 4.98
4/25/27 17.98 4459.10 4456.40 6.92 4461.0 4459.0 4.99
4/26/27 17.99 4459.10 4456.40 6.90 4461.0 4459.0 4.98
4/27/27 17.99 4459.10 4456.40 6.89 4461.0 4459.0 4.99
4/28/27 17.99 4459.10 4456.40 6.87 4461.0 4459.0 4.98
4/29/27 17.99 4459.10 4456.40 6.86 4461.0 4459.0 4.99
4/30/27 18.00 4459.20 4456.40 6.84 4461.0 4459.0 4.98
5/1/27 18.00 4459.20 4456.40 6.82 4461.0 4459.0 4.99
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Appendix E
Table 2 North Cell inflow/outflow rates

Month Year Solid Flows Discharge Precip Evap Entrained Water
Ton/hr gal/min gal/min gal/min gal/min

5 2009 0.00 0.00 0.00 0.00 0.00
6 2009 0.00 0.00 0.00 0.00 0.00
7 2009 0.00 0.00 0.00 0.00 0.00
8 2009 0.00 0.00 0.00 0.00 0.00
9 2009 0.00 0.00 0.00 0.00 0.00

10 2009 0.00 0.00 0.00 0.00 0.00
11 2009 0.00 0.00 0.00 0.00 0.00
12 2009 0.00 0.00 0.00 0.00 0.00
1 2010 0.00 0.00 0.00 0.00 0.00
2 2010 0.00 0.00 0.00 0.00 0.00
3 2010 0.00 0.00 0.00 0.00 0.00
4 2010 0.00 0.00 0.00 0.00 0.00
5 2010 0.00 0.00 0.00 0.00 0.00
6 2010 0.00 0.00 0.00 0.00 0.00
7 2010 0.00 0.00 0.00 0.00 0.00
8 2010 0.00 0.00 0.00 0.00 0.00
9 2010 0.00 0.00 0.00 0.00 0.00

10 2010 0.00 0.00 0.00 0.00 0.00
11 2010 0.00 0.00 0.00 0.00 0.00
12 2010 0.00 0.00 0.00 0.00 0.00
1 2011 0.00 0.00 0.00 0.00 0.00
2 2011 0.00 0.00 0.00 0.00 0.00
3 2011 0.00 0.00 0.00 0.00 0.00
4 2011 0.00 0.00 0.00 0.00 0.00
5 2011 0.00 0.00 0.00 0.00 0.00
6 2011 0.00 0.00 0.00 0.00 0.00
7 2011 0.00 0.00 0.00 0.00 0.00
8 2011 0.00 0.00 0.00 0.00 0.00
9 2011 0.00 0.00 0.00 0.00 0.00

10 2011 0.00 0.00 0.00 0.00 0.00
11 2011 0.00 0.00 0.00 0.00 0.00
12 2011 0.00 0.00 0.00 0.00 0.00
1 2012 0.00 0.00 0.00 0.00 0.00
2 2012 0.00 0.00 0.00 0.00 0.00
3 2012 0.00 0.00 0.00 0.00 0.00
4 2012 0.00 0.00 0.00 0.00 0.00
5 2012 0.00 0.00 0.00 0.00 0.00
6 2012 0.00 0.00 0.00 0.00 0.00
7 2012 0.00 0.00 0.00 0.00 0.00
8 2012 0.00 0.00 0.00 0.00 0.00
9 2012 0.00 0.00 0.00 0.00 0.00

10 2012 0.00 0.00 0.00 0.00 0.00
11 2012 0.00 0.00 0.00 0.00 0.00
12 2012 0.00 0.00 0.00 0.00 0.00
1 2013 0.00 0.00 0.00 0.00 0.00
2 2013 0.00 0.00 0.00 0.00 0.00
3 2013 0.00 0.00 5.44 0.21 0.00
4 2013 0.00 0.00 2.50 1.45 0.00
5 2013 0.00 0.00 4.50 2.07 0.00
6 2013 0.00 0.00 6.24 3.57 0.00
7 2013 0.00 0.00 8.24 5.94 0.00
8 2013 0.00 0.00 27.97 9.96 0.00
9 2013 0.00 0.00 28.97 14.63 0.00

10 2013 0.00 0.00 24.47 15.70 0.00
11 2013 0.00 0.00 15.23 12.18 0.00
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Appendix E
Table 2 North Cell inflow/outflow rates

Month Year Solid Flows Discharge Precip Evap Entrained Water
Ton/hr gal/min gal/min gal/min gal/min

12 2013 0.00 0.00 9.24 8.33 0.00
1 2014 0.00 0.00 11.74 7.19 0.00
2 2014 25.72 106.07 10.49 9.08 21.21
3 2014 30.01 123.75 18.73 15.01 24.75
4 2014 30.01 123.75 2.50 20.09 24.75
5 2014 30.01 123.75 4.50 28.06 24.75
6 2014 30.01 123.75 6.24 44.98 24.75
7 2014 30.01 123.75 8.24 76.24 24.75
8 2014 30.01 123.75 27.97 99.35 24.75
9 2014 30.01 123.75 28.97 104.92 24.75

10 2014 30.01 123.75 24.47 93.21 24.75
11 2014 30.01 123.75 15.23 67.71 24.75
12 2014 30.01 123.75 9.24 46.98 24.75
1 2015 30.01 123.75 11.74 41.39 24.75
2 2015 30.01 123.75 10.49 40.57 24.75
3 2015 21.29 87.82 18.73 45.29 17.56
4 2015 0.00 0.00 2.50 47.03 0.00
5 2015 0.00 0.00 4.50 53.73 0.00
6 2015 0.00 0.00 6.24 72.98 0.00
7 2015 0.00 0.00 8.24 109.19 0.00
8 2015 0.00 0.00 27.97 131.13 0.00
9 2015 0.00 0.00 28.97 128.40 0.00

10 2015 0.00 0.00 24.47 106.32 0.00
11 2015 0.00 0.00 15.23 72.34 0.00
12 2015 0.00 0.00 9.24 47.19 0.00
1 2016 0.00 0.00 11.74 39.19 0.00
2 2016 0.00 0.00 10.49 36.41 0.00
3 2016 0.00 0.00 18.73 38.72 0.00
4 2016 0.00 0.00 2.50 39.68 0.00
5 2016 0.00 0.00 4.50 45.35 0.00
6 2016 0.00 0.00 6.24 61.61 0.00
7 2016 0.00 0.00 8.24 92.23 0.00
8 2016 0.00 0.00 27.97 110.93 0.00
9 2016 0.00 0.00 28.97 109.54 0.00

10 2016 0.00 0.00 24.47 92.40 0.00
11 2016 0.00 0.00 15.23 63.88 0.00
12 2016 0.00 0.00 9.24 42.21 0.00
1 2017 0.00 0.00 11.74 35.37 0.00
2 2017 0.00 0.00 10.49 33.08 0.00
3 2017 0.00 0.00 18.73 35.37 0.00
4 2017 0.00 0.00 2.50 36.50 0.00
5 2017 0.00 0.00 4.50 42.20 0.00
6 2017 0.00 0.00 6.24 58.16 0.00
7 2017 0.00 0.00 8.24 88.91 0.00
8 2017 0.00 0.00 27.97 109.45 0.00
9 2017 0.00 0.00 28.97 109.45 0.00

10 2017 0.00 0.00 24.47 92.36 0.00
11 2017 0.00 0.00 15.23 63.86 0.00
12 2017 0.00 0.00 9.24 42.19 0.00
1 2018 0.00 0.00 11.74 35.36 0.00
2 2018 0.00 0.00 10.49 33.08 0.00
3 2018 0.00 0.00 18.73 35.36 0.00
4 2018 0.00 0.00 2.50 36.48 0.00
5 2018 0.00 0.00 4.50 42.18 0.00
6 2018 0.00 0.00 6.24 58.13 0.00
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Appendix E
Table 2 North Cell inflow/outflow rates

Month Year Solid Flows Discharge Precip Evap Entrained Water
Ton/hr gal/min gal/min gal/min gal/min

7 2018 0.00 0.00 8.24 88.87 0.00
8 2018 0.00 0.00 27.97 109.39 0.00
9 2018 0.00 0.00 28.97 109.39 0.00

10 2018 0.00 0.00 24.47 92.31 0.00
11 2018 0.00 0.00 15.23 63.82 0.00
12 2018 0.00 0.00 9.24 42.17 0.00
1 2019 0.00 0.00 11.74 35.34 0.00
2 2019 0.00 0.00 10.49 33.06 0.00
3 2019 0.00 0.00 18.73 35.34 0.00
4 2019 0.00 0.00 2.50 36.47 0.00
5 2019 0.00 0.00 4.50 42.16 0.00
6 2019 0.00 0.00 6.24 58.10 0.00
7 2019 0.00 0.00 8.24 88.82 0.00
8 2019 0.00 0.00 27.97 109.34 0.00
9 2019 0.00 0.00 28.97 109.34 0.00

10 2019 0.00 0.00 24.47 92.27 0.00
11 2019 0.00 0.00 15.23 63.79 0.00
12 2019 10.65 43.91 9.24 42.29 8.78
1 2020 30.01 123.75 11.74 37.08 24.75
2 2020 30.01 123.75 10.49 36.61 24.75
3 2020 30.01 123.75 18.73 41.23 24.75
4 2020 30.01 123.75 2.50 44.66 24.75
5 2020 30.01 123.75 4.50 53.82 24.75
6 2020 30.01 123.75 6.24 76.93 24.75
7 2020 30.01 123.75 8.24 120.47 24.75
8 2020 30.01 123.75 27.97 150.56 24.75
9 2020 30.01 123.75 28.97 152.97 24.75

10 2020 30.01 123.75 24.47 131.22 24.75
11 2020 30.01 123.75 15.23 92.38 24.75
12 2020 30.01 123.75 9.24 62.29 24.75
1 2021 30.01 123.75 11.74 53.38 24.75
2 2021 30.01 123.75 10.49 51.05 24.75
3 2021 30.01 123.75 18.73 55.78 24.75
4 2021 30.01 123.75 2.50 58.81 24.75
5 2021 30.01 123.75 4.50 69.26 24.75
6 2021 30.01 123.75 6.24 97.01 24.75
7 2021 30.01 123.75 8.24 150.00 24.75
8 2021 30.01 123.75 27.97 186.14 24.75
9 2021 30.01 123.75 28.97 187.73 24.75

10 2021 30.01 123.75 24.47 159.93 24.75
11 2021 30.01 123.75 15.23 111.90 24.75
12 2021 30.01 123.75 9.24 75.05 24.75
1 2022 30.01 123.75 11.74 63.78 24.75
2 2022 30.01 123.75 10.49 60.16 24.75
3 2022 30.01 123.75 18.73 64.84 24.75
4 2022 30.01 123.75 2.50 67.47 24.75
5 2022 30.01 123.75 4.50 78.55 24.75
6 2022 30.01 123.75 6.24 108.93 24.75
7 2022 30.01 123.75 8.24 167.22 24.75
8 2022 30.01 123.75 27.97 206.31 24.75
9 2022 30.01 123.75 28.97 206.84 24.75

10 2022 30.01 123.75 24.47 175.07 24.75
11 2022 30.01 123.75 15.23 121.57 24.75
12 2022 30.01 123.75 9.24 80.81 24.75
1 2023 30.01 123.75 11.74 68.19 24.75
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Appendix E
Table 2 North Cell inflow/outflow rates

Month Year Solid Flows Discharge Precip Evap Entrained Water
Ton/hr gal/min gal/min gal/min gal/min

2 2023 30.01 123.75 10.49 64.26 24.75
3 2023 30.01 123.75 18.73 69.21 24.75
4 2023 30.01 123.75 2.50 71.96 24.75
5 2023 30.01 123.75 4.50 83.73 24.75
6 2023 30.01 123.75 6.24 116.03 24.75
7 2023 30.01 123.75 8.24 178.01 24.75
8 2023 29.04 119.76 27.97 219.46 23.95
9 2023 0.00 0.00 28.97 218.75 0.00

10 2023 0.00 0.00 24.47 183.22 0.00
11 2023 0.00 0.00 15.23 125.92 0.00
12 2023 0.00 0.00 9.24 82.85 0.00
1 2024 0.00 0.00 11.74 69.37 0.00
2 2024 0.00 0.00 10.49 64.90 0.00
3 2024 0.00 0.00 18.73 69.37 0.00
4 2024 0.00 0.00 2.50 71.60 0.00
5 2024 0.00 0.00 4.50 82.79 0.00
6 2024 0.00 0.00 6.24 114.11 0.00
7 2024 0.00 0.00 8.24 174.52 0.00
8 2024 0.00 0.00 27.97 214.79 0.00
9 2024 0.00 0.00 28.97 214.80 0.00

10 2024 0.00 0.00 24.47 181.24 0.00
11 2024 0.00 0.00 15.23 125.31 0.00
12 2024 0.00 0.00 9.24 82.80 0.00
1 2025 0.00 0.00 11.74 69.37 0.00
2 2025 0.00 0.00 10.49 64.90 0.00
3 2025 0.00 0.00 18.73 69.37 0.00
4 2025 0.00 0.00 2.50 71.61 0.00
5 2025 0.00 0.00 4.50 82.79 0.00
6 2025 0.00 0.00 6.24 114.12 0.00
7 2025 0.00 0.00 8.24 174.52 0.00
8 2025 0.00 0.00 27.97 214.80 0.00
9 2025 0.00 0.00 28.97 214.80 0.00

10 2025 0.00 0.00 24.47 181.24 0.00
11 2025 0.00 0.00 15.23 125.31 0.00
12 2025 0.00 0.00 9.24 82.80 0.00
1 2026 0.00 0.00 11.74 69.38 0.00
2 2026 0.00 0.00 10.49 64.89 0.00
3 2026 0.00 0.00 18.73 69.37 0.00
4 2026 0.00 0.00 2.50 71.60 0.00
5 2026 0.00 0.00 4.50 82.79 0.00
6 2026 0.00 0.00 6.24 114.11 0.00
7 2026 0.00 0.00 8.24 174.52 0.00
8 2026 0.00 0.00 27.97 214.79 0.00
9 2026 0.00 0.00 28.97 214.80 0.00

10 2026 0.00 0.00 24.47 181.24 0.00
11 2026 16.00 66.00 15.23 125.40 13.20
12 2026 30.01 123.75 9.24 83.29 24.75
1 2027 30.01 123.75 11.74 70.27 24.75
2 2027 30.01 123.75 10.49 66.19 24.75
3 2027 30.01 123.75 18.73 71.27 24.75
4 2027 30.01 123.75 2.50 74.08 24.75
5 2027 30.01 123.75 4.50 85.93 24.75
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Appendix E
Table 3 South Cell inflow/outflow rates

Month Year Solid Flows Old Tailings Discharge Precip Evap Entrained Water
Ton/hr Ton/hr gal/min gal/min gal/min gal/min

5 2009 30.00 73.04 123.75 3.85 9.17 24.75
6 2009 30.00 75.48 123.75 5.35 27.65 24.75
7 2009 30.01 0.00 123.75 7.06 52.36 24.75
8 2009 30.01 0.00 123.75 23.95 71.95 24.75
9 2009 30.01 0.00 123.75 24.81 79.46 24.75

10 2009 30.01 0.00 123.75 20.96 72.58 24.75
11 2009 30.01 0.00 123.75 13.05 53.04 24.75
12 2009 30.01 0.00 123.75 7.91 36.97 24.75
1 2010 30.01 0.00 123.75 10.05 32.70 24.75
2 2010 30.01 0.00 123.75 8.98 32.15 24.75
3 2010 30.01 0.00 123.75 16.04 36.06 24.75
4 2010 30.01 0.00 123.75 2.14 38.95 24.75
5 2010 30.01 0.00 123.75 3.85 46.86 24.75
6 2010 30.01 0.00 123.75 5.35 66.26 24.75
7 2010 30.01 0.00 123.75 7.06 103.00 24.75
8 2010 30.01 0.00 123.75 23.95 128.60 24.75
9 2010 30.01 0.00 123.75 24.81 130.45 24.75

10 2010 30.01 0.00 123.75 20.96 111.70 24.75
11 2010 30.01 0.00 123.75 13.05 78.49 24.75
12 2010 30.01 0.00 123.75 7.91 52.80 24.75
1 2011 30.01 0.00 123.75 10.05 45.12 24.75
2 2011 30.01 0.00 123.75 8.98 43.03 24.75
3 2011 30.01 0.00 123.75 16.04 46.88 24.75
4 2011 30.01 0.00 123.75 2.14 49.31 24.75
5 2011 30.01 0.00 123.75 3.85 57.97 24.75
6 2011 30.01 0.00 123.75 5.35 80.69 24.75
7 2011 30.01 0.00 123.75 7.06 124.01 24.75
8 2011 30.01 0.00 123.75 23.95 153.24 24.75
9 2011 30.01 0.00 123.75 24.81 153.86 24.75

10 2011 30.01 0.00 123.75 20.96 130.39 24.75
11 2011 30.01 0.00 123.75 13.05 90.62 24.75
12 2011 30.01 0.00 123.75 7.91 60.25 24.75
1 2012 30.01 0.00 123.75 10.05 50.84 24.75
2 2012 30.01 0.00 123.75 8.98 47.90 24.75
3 2012 30.01 0.00 123.75 16.04 51.58 24.75
4 2012 30.01 0.00 123.75 2.14 53.62 24.75
5 2012 30.01 0.00 123.75 3.85 62.39 24.75
6 2012 30.01 0.00 123.75 5.35 86.50 24.75
7 2012 30.01 0.00 123.75 7.06 132.86 24.75
8 2012 30.01 0.00 123.75 23.95 164.06 24.75
9 2012 30.01 0.00 123.75 24.81 164.60 24.75

10 2012 30.01 0.00 123.75 20.96 139.39 24.75
11 2012 30.01 0.00 123.75 13.05 96.79 24.75
12 2012 30.01 0.00 123.75 7.91 64.30 24.75
1 2013 30.01 0.00 123.75 10.05 54.21 24.75
2 2013 30.01 0.00 123.75 8.98 51.02 24.75
3 2013 30.01 0.00 123.75 16.99 54.89 24.75
4 2013 30.01 0.00 123.75 2.58 57.01 24.75
5 2013 30.01 0.00 123.75 4.64 66.29 24.75
6 2013 30.01 0.00 123.75 6.44 91.83 24.75
7 2013 30.01 0.00 123.75 8.50 140.96 24.75
8 2013 30.01 0.00 123.75 28.85 173.96 24.75
9 2013 30.01 0.00 123.75 29.88 174.42 24.75

10 2013 30.01 0.00 123.75 25.25 147.61 24.75
11 2013 30.01 0.00 123.75 15.71 102.46 24.75
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Appendix E
Table 3 South Cell inflow/outflow rates

Month Year Solid Flows Old Tailings Discharge Precip Evap Entrained Water
Ton/hr Ton/hr gal/min gal/min gal/min gal/min

12 2013 30.01 0.00 123.75 9.53 68.03 24.75
1 2014 30.01 0.00 123.75 12.11 57.33 24.75
2 2014 4.29 0.00 17.68 10.82 53.81 3.54
3 2014 0.00 0.00 0.00 19.32 57.45 0.00
4 2014 0.00 0.00 0.00 2.58 59.20 0.00
5 2014 0.00 0.00 0.00 4.64 68.30 0.00
6 2014 0.00 0.00 0.00 6.44 93.88 0.00
7 2014 0.00 0.00 0.00 8.50 142.98 0.00
8 2014 0.00 0.00 0.00 28.85 175.06 0.00
9 2014 0.00 0.00 0.00 29.88 174.17 0.00

10 2014 0.00 0.00 0.00 25.25 146.27 0.00
11 2014 0.00 0.00 0.00 15.71 100.75 0.00
12 2014 0.00 0.00 0.00 9.53 66.39 0.00
1 2015 0.00 0.00 0.00 12.11 55.51 0.00
2 2015 0.00 0.00 0.00 10.82 51.85 0.00
3 2015 8.71 0.00 35.93 19.32 55.37 7.19
4 2015 30.01 0.00 123.75 2.58 57.39 24.75
5 2015 30.01 0.00 123.75 4.64 66.73 24.75
6 2015 30.01 0.00 123.75 6.44 92.43 24.75
7 2015 30.01 0.00 123.75 8.50 141.87 24.75
8 2015 30.01 0.00 123.75 28.85 175.07 24.75
9 2015 30.01 0.00 123.75 29.88 175.53 24.75

10 2015 30.01 0.00 123.75 25.25 148.54 24.75
11 2015 30.01 0.00 123.75 15.71 103.10 24.75
12 2015 30.01 0.00 123.75 9.53 68.45 24.75
1 2016 30.01 0.00 123.75 12.11 57.68 24.75
2 2016 30.01 0.00 123.75 10.82 54.30 24.75
3 2016 30.01 0.00 123.75 19.32 58.55 24.75
4 2016 30.01 0.00 123.75 2.58 60.95 24.75
5 2016 30.01 0.00 123.75 4.64 71.01 24.75
6 2016 30.01 0.00 123.75 6.44 98.53 24.75
7 2016 30.01 0.00 123.75 8.50 151.38 24.75
8 2016 30.01 0.00 123.75 28.85 186.90 24.75
9 2016 30.01 0.00 123.75 29.88 187.45 24.75

10 2016 30.01 0.00 123.75 25.25 158.73 24.75
11 2016 30.01 0.00 123.75 15.71 110.28 24.75
12 2016 30.01 0.00 123.75 9.53 73.34 24.75
1 2017 30.01 0.00 123.75 12.11 61.92 24.75
2 2017 30.01 0.00 123.75 10.82 58.38 24.75
3 2017 30.01 0.00 123.75 19.32 62.90 24.75
4 2017 30.01 0.00 123.75 2.58 65.43 24.75
5 2017 30.01 0.00 123.75 4.64 76.17 24.75
6 2017 30.01 0.00 123.75 6.44 105.61 24.75
7 2017 30.01 0.00 123.75 8.50 162.14 24.75
8 2017 30.01 0.00 123.75 28.85 200.01 24.75
9 2017 30.01 0.00 123.75 29.88 200.44 24.75

10 2017 30.01 0.00 123.75 25.25 169.58 24.75
11 2017 30.01 0.00 123.75 15.71 117.73 24.75
12 2017 30.01 0.00 123.75 9.53 78.24 24.75
1 2018 30.01 0.00 123.75 12.11 65.86 24.75
2 2018 30.01 0.00 123.75 10.82 61.82 24.75
3 2018 30.01 0.00 123.75 19.32 66.32 24.75
4 2018 30.01 0.00 123.75 2.58 68.70 24.75
5 2018 30.01 0.00 123.75 4.64 79.67 24.75
6 2018 30.01 0.00 123.75 6.44 110.11 24.75
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Appendix E
Table 3 South Cell inflow/outflow rates

Month Year Solid Flows Old Tailings Discharge Precip Evap Entrained Water
Ton/hr Ton/hr gal/min gal/min gal/min gal/min

7 2018 30.01 0.00 123.75 8.50 168.68 24.75
8 2018 30.01 0.00 123.75 28.85 207.80 24.75
9 2018 30.01 0.00 123.75 29.88 207.97 24.75

10 2018 30.01 0.00 123.75 25.25 175.67 24.75
11 2018 30.01 0.00 123.75 15.71 121.67 24.75
12 2018 30.01 0.00 123.75 9.53 80.60 24.75
1 2019 30.01 0.00 123.75 12.11 67.75 24.75
2 2019 30.01 0.00 123.75 10.82 63.59 24.75
3 2019 30.01 0.00 123.75 19.32 68.21 24.75
4 2019 30.01 0.00 123.75 2.58 70.65 24.75
5 2019 30.01 0.00 123.75 4.64 81.93 24.75
6 2019 30.01 0.00 123.75 6.44 113.21 24.75
7 2019 30.01 0.00 123.75 8.50 173.40 24.75
8 2019 30.01 0.00 123.75 28.85 213.58 24.75
9 2019 30.01 0.00 123.75 29.88 213.72 24.75

10 2019 30.01 0.00 123.75 25.25 180.50 24.75
11 2019 30.01 0.00 123.75 15.71 125.00 24.75
12 2019 19.36 0.00 79.84 9.53 82.78 15.97
1 2020 0.00 0.00 0.00 12.11 69.32 0.00
2 2020 0.00 0.00 0.00 10.82 64.77 0.00
3 2020 0.00 0.00 0.00 19.32 69.17 0.00
4 2020 0.00 0.00 0.00 2.58 71.31 0.00
5 2020 0.00 0.00 0.00 4.64 82.31 0.00
6 2020 0.00 0.00 0.00 6.44 113.22 0.00
7 2020 0.00 0.00 0.00 8.50 172.63 0.00
8 2020 0.00 0.00 0.00 28.85 211.83 0.00
9 2020 0.00 0.00 0.00 29.88 211.78 0.00

10 2020 0.00 0.00 0.00 25.25 178.69 0.00
11 2020 0.00 0.00 0.00 15.71 123.55 0.00
12 2020 0.00 0.00 0.00 9.53 81.63 0.00
1 2021 0.00 0.00 0.00 12.11 68.39 0.00
2 2021 0.00 0.00 0.00 10.82 63.98 0.00
3 2021 0.00 0.00 0.00 19.32 68.39 0.00
4 2021 0.00 0.00 0.00 2.58 70.59 0.00
5 2021 0.00 0.00 0.00 4.64 81.62 0.00
6 2021 0.00 0.00 0.00 6.44 112.51 0.00
7 2021 0.00 0.00 0.00 8.50 172.06 0.00
8 2021 0.00 0.00 0.00 28.85 211.76 0.00
9 2021 0.00 0.00 0.00 29.88 211.76 0.00

10 2021 0.00 0.00 0.00 25.25 178.68 0.00
11 2021 0.00 0.00 0.00 15.71 123.54 0.00
12 2021 0.00 0.00 0.00 9.53 81.62 0.00
1 2022 0.00 0.00 0.00 12.11 68.39 0.00
2 2022 0.00 0.00 0.00 10.82 63.97 0.00
3 2022 0.00 0.00 0.00 19.32 68.39 0.00
4 2022 0.00 0.00 0.00 2.58 70.59 0.00
5 2022 0.00 0.00 0.00 4.64 81.62 0.00
6 2022 0.00 0.00 0.00 6.44 112.51 0.00
7 2022 0.00 0.00 0.00 8.50 172.06 0.00
8 2022 0.00 0.00 0.00 28.85 211.76 0.00
9 2022 0.00 0.00 0.00 29.88 211.76 0.00

10 2022 0.00 0.00 0.00 25.25 178.68 0.00
11 2022 0.00 0.00 0.00 15.71 123.53 0.00
12 2022 0.00 0.00 0.00 9.53 81.62 0.00
1 2023 0.00 0.00 0.00 12.11 68.39 0.00
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Appendix E
Table 3 South Cell inflow/outflow rates

Month Year Solid Flows Old Tailings Discharge Precip Evap Entrained Water
Ton/hr Ton/hr gal/min gal/min gal/min gal/min

2 2023 0.00 0.00 0.00 10.82 63.98 0.00
3 2023 0.00 0.00 0.00 19.32 68.39 0.00
4 2023 0.00 0.00 0.00 2.58 70.59 0.00
5 2023 0.00 0.00 0.00 4.64 81.62 0.00
6 2023 0.00 0.00 0.00 6.44 112.51 0.00
7 2023 0.00 0.00 0.00 8.50 172.06 0.00
8 2023 0.97 0.00 3.99 28.85 211.76 0.80
9 2023 30.01 0.00 123.75 29.88 212.02 24.75

10 2023 30.01 0.00 123.75 25.25 179.31 24.75
11 2023 30.01 0.00 123.75 15.71 124.26 24.75
12 2023 30.01 0.00 123.75 9.53 82.32 24.75
1 2024 30.01 0.00 123.75 12.11 69.19 24.75
2 2024 30.01 0.00 123.75 10.82 64.93 24.75
3 2024 30.01 0.00 123.75 19.32 69.65 24.75
4 2024 30.01 0.00 123.75 2.58 72.12 24.75
5 2024 30.01 0.00 123.75 4.64 83.62 24.75
6 2024 30.01 0.00 123.75 6.44 115.53 24.75
7 2024 30.01 0.00 123.75 8.50 176.94 24.75
8 2024 30.01 0.00 123.75 28.85 217.91 24.75
9 2024 30.01 0.00 123.75 29.88 218.06 24.75

10 2024 30.01 0.00 123.75 25.25 184.35 24.75
11 2024 30.01 0.00 123.75 15.71 127.74 24.75
12 2024 30.01 0.00 123.75 9.53 84.60 24.75
1 2025 30.01 0.00 123.75 12.11 71.09 24.75
2 2025 30.01 0.00 123.75 10.82 66.71 24.75
3 2025 30.01 0.00 123.75 19.32 71.53 24.75
4 2025 30.01 0.00 123.75 2.58 74.05 24.75
5 2025 30.01 0.00 123.75 4.64 85.85 24.75
6 2025 30.01 0.00 123.75 6.44 118.60 24.75
7 2025 30.01 0.00 123.75 8.50 181.61 24.75
8 2025 30.01 0.00 123.75 28.85 223.64 24.75
9 2025 30.01 0.00 123.75 29.88 223.83 24.75

10 2025 30.01 0.00 123.75 25.25 189.25 24.75
11 2025 30.01 0.00 123.75 15.71 131.12 24.75
12 2025 30.01 0.00 123.75 9.53 86.84 24.75
1 2026 30.01 0.00 123.75 12.11 72.96 24.75
2 2026 30.01 0.00 123.75 10.82 68.45 24.75
3 2026 30.01 0.00 123.75 19.32 73.39 24.75
4 2026 30.01 0.00 123.75 2.58 75.98 24.75
5 2026 30.01 0.00 123.75 4.64 88.07 24.75
6 2026 30.01 0.00 123.75 6.44 121.65 24.75
7 2026 30.01 0.00 123.75 8.50 186.26 24.75
8 2026 30.01 0.00 123.75 28.85 229.33 24.75
9 2026 30.01 0.00 123.75 29.88 229.62 24.75

10 2026 30.01 0.00 123.75 25.25 194.14 24.75
11 2026 14.00 0.00 57.75 15.71 134.46 11.55
12 2026 0.00 0.00 0.00 9.53 88.86 0.00
1 2027 0.00 0.00 0.00 12.11 74.45 0.00
2 2027 0.00 0.00 0.00 10.82 69.65 0.00
3 2027 0.00 0.00 0.00 19.32 74.45 0.00
4 2027 0.00 0.00 0.00 2.58 76.85 0.00
5 2027 0.00 0.00 0.00 4.64 88.85 0.00
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APPENDIX E.3 
TONY M MINE WATER BALANCE (APPENDIX 2 OF REPORT, TETRA 

TECH, 2006) 



G-19

APPENDIX 2 

TONY M EVAPORATION POND WATER BALANCE MINE DEWATERING AND 

PHASE I EXPANSION 



TONY M EVAPORATION POND WATER BALANCE 

MINE DEWATERING AND PHASE 1 EXPANSION 

A Phase 1 water balance for the Tony M Mine evaporation pond is presented in Table A. 

The water balance, which has a projected start date of June 1, 2007, is based on pumping 

an average of 200 gallons per minute (gpm) during the initial two months of operation to 

dewater the existing workings and then pumping at a lower rate to keep up with water 

inflowing into the existing mine entries and advancing faces. The initial rate of water 

inflow (once the mine is fully dewatered) was estimated to be 100 gpm based on historic 

data. The future inflow rate, which is dependent on the formation characteristics and the 

rate of mine expansion, is not known at this time.  

A breached dam is located on the east side of the pond and will be rebuilt. This dam 

blocks the primary west to east drainage through the pond area. The current crest of the 

dam is 4,879 feet; however, the maximum water height will be controlled by a small dike 

in the southwest corner of the pond that has a height of 4,876.

The water balance was calculated up to an elevation of 4874 feet (i.e., five feet of 

freeboard at the dam) and a surface area of approximately 18 acres. Given the pumping 

assumptions described in the first paragraph above and a net annual evaporation rate of 

58 inches, the water balance predicted that the pond would reach the 4,874-foot elevation 

in 31 months. The data and methods used to create the water balance table are described 

below.

Evaporation Pond Capacity: The pond capacity was determined using 2006 

topographical maps accurate to one-foot contour elevations.  The surface area was 

determined for each one-foot elevation increment in the area behind the dam starting at 

4,843 feet. The average area for each one foot interval was then multiplied by one foot 

and converted to both gallons and acre feet to develop storage curves for the pond, 

presented as Graphs A-1 and A-2, respectively. Stripping of the upper four inches of clay 

liner was not included in the storage curve; this stripping is expected to provide an 

additional 2 million gallons of storage capacity. 

When comparing the new aerial maps to the design drawings for the original dam, we 

found that the previous maps and storage curves for the pond were consistently low by 

four feet (i.e., the designs and curves were correct but the elevations shown were four feet 

lower than the new aerial maps). This is shown on Graph B.  Accordingly, this needs to 

be taken into account when interpreting the previous operation data for the facility. The 

new storage curve developed for the project is almost identical to the previous storage 

curve except for the four foot difference in elevation.

Net Evaporation Rates: Armstrong Engineers, the original designers of the evaporation 

pond, used a monthly evaporation/precipitation table with an annual net evaporation rate 

of 60.12 inches to develop a water balance for the pond in 1980. This information was 

from Lake Powell and was provided by the Department of Interior, Water and Power 



Resources Service. We were unable to verify the source and accuracy of this information; 

therefore, we analyzed the data available from climate stations located in southern Utah 

and northern Arizona. This information is presented in tabular and graphical form in 

Table B and Graphs C-1, C-2, and C-3. The net evaporation for the site was estimated as 

being about midway between the higher values reported for stations south of the site 

(Wahweap, Page, and Mexican Hat) and the lower values reported for stations north of 

the site (Moab and Piute Dam). The resulting curve was similar to the 1980 curve but 

with a peak evaporation rate occurring in July rather than August. The total annual net 

evaporation was estimated to be 58.2 inches, which was consistent with the 60.12 inches 

used previously. 

Inflow Rates: There are two sources of water inflow into the pond. The first source is 

precipitation that falls within the 50.8-acre basin in which the evaporation pond is 

located. This inflow source is relatively minor as the area receives an average of only 7.2 

inches of precipitation per year. Precipitation inflow was estimated by multiplying the 

monthly average precipitation times the pond surface area and also times the remaining 

acreage in the basin and a runoff coefficient of 30 percent. 

The estimated steady-state pumping rate of 100 gpm from the  existing workings was 

determined by evaluating the reported pumping rates and pond elevation data that Plateau 

Resources submitted to the state agencies and conducting interviews with personnel that 

previously worked at the mine. The data from the state agencies was presented on the 

storage curve developed for the original pond. The curve showed that water was first 

discharged into the pond in February 1981 at a rate of 30 to 50 gpm. A rate of 30 gpm 

was then reported from June 30, 1981 to June 30, 1982. On October 20, 1982, the 

pumping rate was reported at 100 gpm. A rate of 115 gpm was reported in December 

1982 and February 1983. A rate of 118 gpm was reported in March 1983. The March 

pumping rate was the last recorded, however, the pond elevation was recorded up until 

August 29, 1983. This elevation of 4863 (actual of 4867) corresponded to a pond volume 

of about 64 million gallons.  

With the exception of 1,500 tons of ore mined in 1986, mining operations were 

discontinued in 1983. Therefore, we know that approximately 120 gpm was being 

pumped from the mine when it shut down. However, we do not know how many hours 

per day that the pump was running. Several miners that worked there have told IUSA 

personnel that the pumps ran only intermittently.  In order to evaluate the previous 

pumping rates, the elevation/volume data from October 20, 1982 to August 29, 1983 was 

input it into our water balance table. Because the 1982 and 1983 years were relatively 

wet, precipitation was increased by approximately 40 percent above average and the 

annual evaporation rate was decreased by 20 percent below average in the model to better 

reflect actual conditions. The water balance model indicated that an average pumping rate 

of 100 gpm produced storage volumes comparable to those recorded by Plateau 

Resources during that time period.  

The open workings below the water boundary are estimated to have a volume of 

2,000,000 cubic feet and contain an estimated 15.4 million gallons of water. The 



estimated time of two months to dewater is based on pumping an average of 200 gpm 

with groundwater inflows increasing from 0 to 100 gpm during the dewatering period. 

Future Inflow Rates: As the main declines are extended further to the north and 

downdip, ground water inflow rates into the mine could increase. However, review of the 

mine history reveals that the dewatering rate did not increase substantially as the main 

decline was developed in a northerly direction. Rather, pumping rates increased when a 

large number of rooms were developed off the main declines in the area that is currently 

flooded. IUSA has indicated that it plans to block off many of these rooms to reduce both 

ventilation and dewatering requirements and concentrate on extending the main declines. 

Therefore, pumping rates are not expected to increase appreciably during Phase 1.

Additional Pond Capacity:  If needed, additional pond capacity can be created by 

raising the emergency overflow dike and the dam with approval of the State Engineer. 

The pond could also be expanded further to the west if a second dam was installed 

southwest of the emergency overflow dike. Westerly expansion would create a much 

larger evaporation pond capable of storing and evaporating water discharges of 300 gpm 

or more. 
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APPENDIX F.1 
LEACHATE COLLECTION AND LEAK DETECTION DESIGN 

CALCULATIONS 



Client: Uranium One Date: 25-Mar-08
Job Title: Shootaring Canyon Job No.: 181692
Subject: Leachate Collection System By: RTS

Manning's Coefficient (n) = 0.01 (assuming n-12 piping)
Factor of Safety applied to flow capacities (FS) = 2 (design pipes to be flowing approx. half-full)

(1) Calculate the maximum pipe spacing:

D10 of Bedding/Drain Material = 2.65 mm Finest gravel that meets filter requirements for 0.125 pipe slots (ADS N-12 pipe)
Hydraulic Conductivity of Bedding Material (k) = 3.0E-02 cm/s from Hunt (1984)

9.8E-04 ft/s
5.9E-02 ft/min

Max allowable head on liner between pipes (hmax) = 1.5 ft
Head at drain (ho) = 0 ft

Mix of Slimes/Sands Sands
Saturated hydraulic conductivity 2.0E-05 cm/sec 1.0E-04 cm/sec Typical values from Keshian and Rager (1988) 

6.6E-07 ft/sec 3.3E-06 ft/sec for hydraulically placed uranium tailings

Maximum gradient through tailings 2 2
Application rate, W 1.31E-06 ft/s 6.56E-06 ft/s

4.00E-05 cm/s 2.00E-04 cm/s
W is typically used for application of solution.  
This analysis conservatively assumes that the 
max value is equal to the saturated hydraulic
 conductivity of tailings.
c = ratio of w:k= 1.33E-03 6.67E-03
Side Slopes 2.5 xH:1V
phi 0.381 radians

21.8 degrees

Pipe Spacing (L) =sqrt{[hmax^2-ho^2]4k/W} = 82 ft 37 ft

Pipe Spacing on side slopes (Ls) = 2*hmax/[(sqrt(c)*(tan^2phi/c)+1-(tanphi/c)*sqrt(tan^2phi+c)] =
164 ft 73 ft equation 9.4 from Sharma and Lewis Waste 

(2) Calculate the maximum pipe length of 4" pipe: Containment Systems, Waste Stabilization, and Landfills

Pipe Diameter (D) = 0.3333 ft 0.3333 ft
Design Pipe Spacing (L) = 80 ft 40 ft
Minimum Slope (S) = 0.01 ft/ft 0.01 ft/ft
Flow Capacity (FC) = 1.486*PI*SQRT(S)*D^(8/3)/4^(5/3)/n = 
FC = 0.25 cfs 0.25 cfs
Design Flow Capacity (DFC) = Flow Capacity/FS 0.12 cfs 0.12 cfs
Maximum Pipe Length (PL) = DFC/W/L
PL = 1178 ft 471 ft limit max pipe length to mid value = 800 ft

P:\181692 Shootering Canyon\Leachate Collection_Detection Systems\Pipe spacing2.XLS 4/17/2008 page 1 of 4



(3) Calculate Pipe Diameter of Collector Pipes:

Pipe Segment Pipe Min Slope Contributing Maximum Design Calculated Calculated Design Pipe FS
Length (ft) (ft/ft) Area (ft) Flow Flow Pipe Size Pipe Size Pipe Size Capacity

(cfs) (cfs) (ft) (in) (in) (cfs)

4-in collector 550 0.01 44000 0.058 0.115 0.250 3.0 4 0.247 4.3
N1 perforated 395 0.031 296,337 0.389 0.778 0.414 5.0 5 0.793 2.0
N2 perforated 1085 0.031 813,202 1.067 2.134 0.604 7.2 8 2.777 2.6
N3 perforated 395 0.031 248,474 0.326 0.652 0.387 4.6 5 0.793 2.4
N4 perforated 1090 0.031 613,380 0.805 1.610 0.544 6.5 7 1.937 2.4
N5 perforated 985 0.029 387,379 0.508 1.017 0.465 5.6 6 1.233 2.4
S1 perforated 425 0.037 259,002 0.340 0.680 0.381 4.6 5 0.863 2.5
S2 perforated 795 0.034 320,022 0.420 0.840 0.418 5.0 5 0.833 2.0
S3 perforated 545 0.038 713,505 0.936 1.873 0.553 6.6 7 2.158 2.3
S4 perforated 985 0.048 400,774 0.526 1.052 0.428 5.1 6 1.592 3.0
S5 perforated 470 0.056 275,617 0.362 0.723 0.361 4.3 5 1.057 2.9
S6 perforated 545 0.038 347,522 0.456 0.912 0.423 5.1 6 1.422 3.1

sqft acre
N area 2,358,772 54.1
S area 2,316,442 53.2
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Client: Uranium One Date: 1-Apr-08
Job Title: Shootaring Canyon Job No.: 181692
Subject: Capacity of LDS By: RTS

Zone ND1 ND2 ND3 ND4 SD1 SD2 SD3 SD4

ACTION LEAKAGE RATES, ALR
Area (ft^2)) 431,800 419,800 348,800 535,900 379,500 289,500 389,000 696,900
Area (acre) 9.91 9.64 8.01 12.30 8.71 6.65 8.93 16.00
Longest Flow path (ft) 270 400 400 400 800 400 500 500

Action leakage rate, gpad 200 200 200 200 200 200 200 200
Action leakage rate, ft/s 7.1E-09 7.1E-09 7.1E-09 7.1E-09 7.1E-09 7.1E-09 7.1E-09 7.1E-09
Action leakage rate of 
zone, gpd 1983 1927 1601 2461 1742 1329 1786 3200
Action leakage rate of 
zone, cfs 0.0031 0.0030 0.0025 0.0038 0.0027 0.0021 0.0028 0.0050
Action leakage rate per 
unit width of flow, ft2/s 1.9E-06 2.8E-06 2.8E-06 2.8E-06 5.7E-06 2.8E-06 3.6E-06 3.6E-06

GEONET CAPACITY
Geonet Capacity per unit width = T * i /LTRF
Transmisivity, T (m2/sec) 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.00E-03
Transmisivity, T (ft2/sec) 1.08E-02 1.08E-02 1.08E-02 1.08E-02 1.08E-02 1.08E-02 1.08E-02 1.08E-02
min gradient of geonet, i 0.033 0.033 0.036 0.025 0.040 0.043 0.040 0.050
Long Term Reduction 
Factor, LTRF 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 From Koerner
Geonet Capacity (ft2/sec) 3.94E-05 3.94E-05 4.22E-05 2.96E-05 4.73E-05 5.14E-05 4.73E-05 5.91E-05

Factor of Safety of Geonet 
= Geonet Capacity/ALR 
per unit width of flow 21 14 15 10 8 18 13 17

LDS PIPE CAPACITY
Pipe Capacity = 1.486*PI*SQRT(S)*D^(8/3)/4^(5/3)/n = 
minimum pipe slope, S 0.01
pipe diameter, D (ft) 0.25
Mannings n 0.010
Pipe Capacity (cfs) 0.115

Factor of Safety of Pipe = 
Pipe Capacity/ALR of 
zone (cfs) 37 39 46 30 43 56 42 23
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Client: Uranium One Date: 25-Mar-08
Job Title: Shootaring Canyon Job No.: 181692
Subject: Geonet of LDS By: RTS

Action leakage rate, q 200 gpad use 200
26.7 cf/acre/day

6.14E-04 ft/day
7.10E-09 ft/sec

Qreq = q*L*W
L=longest length of geonet in direction of flow
W=unit width of geonet

Qcapacity = kiA = kitW =Transmissivity*i/unit width

Transmissivity, T 1.00E-03 m2/sec From Tailings and Management plan
1.08E-02 ft2/sec

930 ft2/day

slope (min) of geonet 0.025 North Cell 0.08 South Cell
gradient of geonet = slope of geonet

Qcapacity = 23.2 ft2/day 74.4 ft2/day
Long Term Reduction 
Factor= 9.1 9.1 from Koerner

Qallowable = Qcapacity/LTRF
Qallowable = 2.55 ft2/day 8.17 ft2/day

Qreq/FS=Qall
Therefore, L=Qall*FS/q
 
FS= 10 10

L= 416 1331
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APPENDIX F.2 
Buried Pipe Loading 

 
Introduction  
 
The load bearing capacity of the piping that is installed as a component in the leak detection, leachate 
collection and recovery system and the sump access pipes must be sufficient to withstand the load 
imposed by up to 110 feet of overburden above the pipes. Leak detection and leachate collection 
piping is specified as 3- to 8-inch diameter, standard dimension ratio (SDR) 15.5, perforated HDPE 
pipe.  The sump access pipes are specified as 4 inch and 12 inch diameter, SDR 9, solid-wall HDPE 
pipe.  The methods used to evaluate the deflection, potential buckling and crushing of the pipes under 
the imposed loads are as presented in the “Polyethylene Pipe Handbook” available on-line from 
Plastic Pipe Institute (PPI, 2006).  The following sections describe the method of analysis.  
Spreadsheets showing example calculations are presented at the end of this appendix.  Calculations 
are presented for SDR 17 pipe (approximately 9% reduction in ratio of outer diameter to wall 
thickness as compared to SDR 15.5 pipe) to approximate some loss in strength of SDR 15.5 pipe due 
to perforations. 
 
Pipe Bedding 
 
Characterization of the material in which the pipe is embedded greatly influences the reaction of the 
buried pipe to the imposed overburden loads.  The piping in the leak detection and leachate collection 
will be embedded in a minimum depth of 24 inches of drainage sands and gravels that blanket the 
base of the tailings facility.  Therefore, the bedding material has been characterized as gravely sands 
and gravels compacted to 90% standard proctor density. 
 
The sump access pipes are routed up 2.5H:1V and 2.0H:1V slopes.  It is difficult to place and  
compact bedding around the pipe on the slopes.  However, dumped gravel will be placed around the 
access pipes from the sump to surround, anchor, and protect these access pipes.  The bedding material 
will be gravely sands and gravels compacted (or dumped) to 85% standard proctor density. 
 
Ring Deflection 
 
Ring deflection is the normal response of flexible pipes to soil pressure.  The deflection leads to the 
redistribution of soil stress and the initiation of arching.  A method presented in PPI (2006) uses the 
Watkins-Gaube Graph.  This method does not rely on the soil reaction modulus (E’).  It is based on 
the concept that the deflection of a pipe embedded in a layer of soil is proportional to the compression 
or settlement of the soil layer and that the constant of proportionality is a function of the relative 
stiffness between the pipe and the soil.  To use the Watkins-Gaube Graph, the designer first 
determines the relative stiffness between pipe and soil, which is given by the Rigidity Factor, RF, as 
calculated by the following formula: 
 

E
DRE

R S
F

3)1(12 −
=  

 
where: DR = Dimension Ratio = Outside diameter of pipe/wall thickness, 
 ES = Secant modulus of the soil (psi), and 
 E = Apparent modulus of elasticity of pipe material (psi). 
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The secant modulus of the soil may be related to the one-dimensional modulus, MS, by the following 
equation: 

 

)1(
)21)(1(

μ
μμ

−
−+

= SS ME  

where:  MS = one-dimension modulus, and 
 μ = soil’s Poisson ratio. 

 
A typical value of Ms is interpolated from Table 2.14 of PPI (2006) to be 2828 psi for a vertical soil 
stress of 76 psi (110 feet of overburden at a moist unit weight of 100 pcf) and pipe embedment in 
gravely sands and gravels compacted to 90% standard proctor density.  A typical value of the Poisson 
ratio for dense sand of 0.3 was used (from Table 2-15 of PPI, 2006).  The Dimension Ratio is 
available from tabulated values from PPI (2006) for the selected pipe diameter and SDR.  The long-
term (50 years) apparent modulus of elasticity for HDPE pipe is estimated to be 28,200 psi, reflecting 
approximately a 75% reduction of the short-term modulus value, as recommended by PPI (2006, 
Table 2-6).  

 
Next, the Deformation Factor, DF, is determined by entering the Watkins-Gaube Graph, as presented 
below, with the Rigidity Factor. 

 

 
 

The Deformation Factor is the proportionality constant between vertical deflection (compression) of 
the soil layer containing the pipe and the deflection of the pipe. Thus, pipe deflection can be obtained 
by multiplying the proportionality constant DF times the soil settlement.  If DF is less than 1.0 from 
the above figure, 1.0 is used.  The soil layer surrounding the pipe bears the entire load of the 
overburden above it without arching. Therefore, settlement (compression) of the soil layer is 
proportional to the prism load and not the radial directed earth pressure. Soil strain, εS, may be 
determined from the following equation: 
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where: w = moist unit weight of soil = 100 (pcf), and  
 H = height of fill above pipe crown (ft). 

 
The height of fill above the pipe crown is approximately 110 feet.  The pipe deflection as a percent of 
the diameter can be found by multiplying the soil strain, in percent, by the deformation factor: 
 

sF
M

D
D

X ε=
Δ )100(  

 
where:  ΔX/DM = deflection. 
 

As discussed in PPI (2006), a 7.5 percent deflection limit provides a large safety factor against 
instability and strain and is considered a safe design deflection for non-pressure applications.  For 
pressurized pipe with a SDR of 9, a safe deflection is considered to be 4.0 percent. 
 
Ring Deflection using Spangler’s Modified Iowa formula, which does not account for the effects of 
soil arching, was also calculated for comparison.  Details of these calculations are shown on the 
spreadsheets at the end of this appendix. 

 
Constrained Buckling 
 
Constrained buckling for pipes below the ground water level was evaluated using the Luscher 
Equation as follows: 
 

3)1(12
''65.5

−
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N
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where: PWC = allowable constrained buckling pressure (psi),  
 N = safety factor, 
 R = buoyancy reduction factor, and 
 E’ = soil reaction modulus (psi). 

 
The buoyancy reduction factor and the B’ term are calculated using the following equations: 
 

H
H
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where: HGW = height of ground water above pipe (ft).  
  

The height of ground water above pipe is estimated to be 100 feet (assuming tailings are saturated 
when cover is placed).  Although buckling occurs rapidly, long-term external pressure can gradually 
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deform the pipe to the point of instability. This behavior is considered viscoelastic and can be 
accounted for by using the long-term (50 years) apparent modulus of elasticity value of 28,200 psi, as 
recommended by PPI (2006, Table 2-6).  The soil reaction modulus is estimated to be 3000 psi for the 
leak detection and leachate collection systems with well compacted sand and gravel bedding material.  
The soil reaction modulus is reduced to 2000 psi for the sump access pipes to reflect the lesser degree 
of compaction of the bedding material on the side slopes.  A typical safety factor of 2.0 has been used 
for thermoplastic pipe.  The allowable constrained buckling pressure should be greater than the total 
vertical stress acting on the pipe crown from the combined load of soil and ground water.   
 
Constrained buckling was also computed using the Moore-Selig Equation for comparison purposes.  
However, this method is not as applicable because it does not take into account the buoyancy 
reduction factor to account for pipes below the water level.  These calculations are presented in the 
spreadsheets at the end of this appendix. 
 
Wall Crushing  
 
The combined horizontal and vertical earth load acting on a buried pipe creates a radially-directed 
compressive load acting around the pipe’s circumference. When a PE pipe is subjected to ring 
compression, thrust stress develops around the pipe hoop, and the pipe’s circumference will shorten 
slightly. The shortening permits “thrust arching”.  That is, the pipe hoop thrust stiffness is less than 
the soil hoop thrust stiffness and, as the pipe deforms, less load follows the pipe.  The Vertical 
Arching Factor (VAF) is calculated as follows: 
 

5.2
171.088.0

+
−

−=
A

A

S
SVAF  

where: SA = Hoop Thrust Stiffness Ratio. 
 

The Hoop Thrust Stiffness Ratio can be calculated as follow: 

EA
rM

S centS
A

43.1
=  

 
Where: rcent = radius to centroidal axis of pipe (in), and 
 A = wall thickness for DR pipe (in). 
 

As discussed above for ring deflection, Ms is interpolated from Table 2.14 of PPI (2006) to be 2828 
psi.  The long-term (50 years) apparent modulus of elasticity, E, is estimated to be 28,200 psi.  

 
The radial directed earth pressure, PRD, can be found by multiplying the prism load (pressure) by the 
vertical arching factor as follows: 
 

wHVAFPRD )(=  
 
The wall crushing calculation is basically a comparison of the allowable compressive stress in the 
pipe wall with the ring compressive stress imposed by the loading. The ring compressive stress, S, is 
determined as follows:   
 

288
DRPS RD=  
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The compressive stress in the pipe wall can be compared to the pipe material allowable compressive 
stress.  The allowable long-term compressive stress value for PE3408 material is 1,000 psi (PPI 
2006). 
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Pertinent Tables and Figures from Plastic Pipe Institute, Handbook of Polyethylene Pipe, 1st Edition, 
2006. 
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Client: Uranium One Date: 5/1/2008
Job: Shootaring Canyon Job No.: 181692
Subject: Buried Pipe Calculations By: RTS

Calculations for PE3408 (black) HDPE pipe, IPS Dimensions

Nominal Diameter (in) 3
Dimension Ratio, Do/t, DR 17

Outside Diameter, Do (in) 3.5 Plastic Pipe Inst. PE pipe handbk
Inside Diameter (in) 3.06 Plastic Pipe Inst. PE pipe handbk
Min Wall Thickness, t (in) 0.206 Plastic Pipe Inst. PE pipe handbk
Depth of Soil Cover, H (ft) 110 cell design
Soil Density, w (pcf) 100
Bedding Soil Compaction 90% Std. Proctor

Vertical Soil Pressure (psi) 76.39

Compressive Ring Thrust (Wall Crushing) and Vertical Arching Factor

VAF=0.88-0.71*(SA-1)/(SA+2.5)
SA=1.43*Ms*rcent/E/t
PRD=VAF*w*H

Ms (psi) 2828 Table 2-14, interpolate between 60 and 80 psi
rcent (in) 1.64
Apparent Modulus of Elasticity, E (psi) 28200 50-year value from Plastic Pipe Inst. PE pipe handbk
average cross-sectional area or wall 
thickness for DR pipe, A (in) 0.206
Hoop Thrust Stiffness Ratio, SA 1.14
Vertical Arching Factor, VAF 0.85
Radial Directed Earth Pressure, PRD 
(psf) 9376
Radial Directed Earth Pressure, PRD 
(psi) 65

S=PRD*DR/288
Pipe Wall Compressive Stress, S (psi) 553
Allowable Long-Term Compressive 
Stress (psi) 1000 Table 2-12

S<1000, so ok against wall crushing

Deflection of Pipe Using Watkins-Gaube Graph

Rf=(12*Es*(DR-1)^3)/E
Es=Ms*(1+μ)*(1-2μ)/(1-μ)
εs=wH/144/Es
ΔX/Dm=εs*Df

Poisson ratio of bedding, μ 0.3 Table 2-15, dense sand
Secant modulus of bedding, Es (psi) 2101

3-in SDR 17 page 1 of 8



Rigidity Factor, Rf 3661
Deformation Factor, Df 1.5 look-up on Figure 2-6
Soil strain, εs 3.6%
Ring Deflection, ΔX/Dm 5.5%

Ring Deflection less than 7.5% (as recommended by Plastic Pipe Institute PE pipe handbook for non-
pressurized pipe)

Deflection of Pipe Using Spangler's Modified Iowa Formula

ΔX/Dm=1/144(Kbed*LDL*PE)/((2*E/3)*(1/(DR-1))^3+(0.061Fs*E'))

Bedding Factor, Kbed 0.1 typical value
Deflection lag factor, LDL 1 typical value for plastic pipe
Vertical Soil Pressure, PE (psf) 11000
Soil Support Factor, Fs 1 for very wide trenches (i.e. blanket embedment)
Modulus of Soil Reaction, E' (psi) 3000 crushed rock with slight to high compaction

Ring Deflection, ΔX/Dm 4.1%

Ring Deflection less than 7.5% (as recommended by Plastic Pipe Institute PE pipe handbook for non-
pressurized pipe)

Constrained Buckling using Luscher Equation

PWC=5.65/N*sqrt(RB'*E'*E/(12*(DR-1)^3))
R=1-0.33*Hgw/H
B'=1/(1+4*e^(-0.065*H))

Safety Factor, N 2
height of ground water above pipe, Hgw 
(ft) 100
Buoyancy Reduction Factor, R 0.7
B' 0.99687
Allowable Constrained Buckling 
Pressure, PWC (psi) 98

Vertical Soil Pressure (76 psi) < PWC, so ok against buckling

Constrained Buckling in Dry Ground using Moore-Selig Equation

PCR=2.4*Ψ*RH/DM*(E*I)^(1/3)*(E*s)^(2
/3)
E*s=ES/(1-μ)

Calibration Factor, Ψ 0.55 for granular soil
Geometry Factor, RH 1 for deep uniform fills
Mean diameter, DM (in) 3.29
Moment of Inertia, I (in^4/in) 0.0007
E*s (psi) 3000.907
Constrained Buckling Pressure, PCR 
(psi) 228
Factor of Safety against buckling 3.0
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Client: Uranium One Date: 5/1/2008
Job: Shootaring Canyon Job No.: 181692
Subject: Buried Pipe Calculations By: RTS

Calculations for PE3408 (black) HDPE pipe, IPS Dimensions

Nominal Diameter (in) 8
Dimension Ratio, Do/t, DR 17

Outside Diameter, Do (in) 8.625 Plastic Pipe Inst. PE pipe handbk
Inside Diameter (in) 7.55 Plastic Pipe Inst. PE pipe handbk
Min Wall Thickness, t (in) 0.507 Plastic Pipe Inst. PE pipe handbk
Depth of Soil Cover, H (ft) 110 cell design
Soil Density, w (pcf) 100
Bedding Soil Compaction 90% Std. Proctor

Vertical Soil Pressure (psi) 76.39

Compressive Ring Thrust (Wall Crushing) and Vertical Arching Factor

VAF=0.88-0.71*(SA-1)/(SA+2.5)
SA=1.43*Ms*rcent/E/t
PRD=VAF*w*H

Ms (psi) 2828 Table 2-14, interpolate between 60 and 80 psi
rcent (in) 4.04
Apparent Modulus of Elasticity, E (psi) 28200 50-year value from Plastic Pipe Inst. PE pipe handbk
average cross-sectional area or wall 
thickness for DR pipe, A (in) 0.507
Hoop Thrust Stiffness Ratio, SA 1.14
Vertical Arching Factor, VAF 0.85
Radial Directed Earth Pressure, PRD 
(psf) 9372
Radial Directed Earth Pressure, PRD 
(psi) 65

S=PRD*DR/288
Pipe Wall Compressive Stress, S (psi) 553
Allowable Long-Term Compressive 
Stress (psi) 1000 Table 2-12

S<1000, so ok against wall crushing

Deflection of Pipe Using Watkins-Gaube Graph

Rf=(12*Es*(DR-1)^3)/E
Es=Ms*(1+μ)*(1-2μ)/(1-μ)
εs=wH/144/Es
ΔX/Dm=εs*Df

Poisson ratio of bedding, μ 0.3 Table 2-15, dense sand
Secant modulus of bedding, Es (psi) 2101
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Rigidity Factor, Rf 3661
Deformation Factor, Df 1.5 look-up on Figure 2-6
Soil strain, εs 3.6%
Ring Deflection, ΔX/Dm 5.5%

Ring Deflection less than 7.5% (as recommended by Plastic Pipe Institute PE pipe handbook for non-
pressurized pipe)

Deflection of Pipe Using Spangler's Modified Iowa Formula

ΔX/Dm=1/144(Kbed*LDL*PE)/((2*E/3)*(1/(DR-1))^3+(0.061Fs*E'))

Bedding Factor, Kbed 0.1 typical value
Deflection lag factor, LDL 1 typical value for plastic pipe
Vertical Soil Pressure, PE (psf) 11000
Soil Support Factor, Fs 1 for very wide trenches (i.e. blanket embedment)
Modulus of Soil Reaction, E' (psi) 3000 crushed rock with slight to high compaction

Ring Deflection, ΔX/Dm 4.1%

Ring Deflection less than 7.5% (as recommended by Plastic Pipe Institute PE pipe handbook for non-
pressurized pipe)

Constrained Buckling using Luscher Equation

PWC=5.65/N*sqrt(RB'*E'*E/(12*(DR-1)^3))
R=1-0.33*Hgw/H
B'=1/(1+4*e^(-0.065*H))

Safety Factor, N 2
height of ground water above pipe, Hgw 
(ft) 100
Buoyancy Reduction Factor, R 0.7
B' 0.99687
Allowable Constrained Buckling 
Pressure, PWC (psi) 98

Vertical Soil Pressure (76 psi) < PWC, so ok against buckling

Constrained Buckling in Dry Ground using Moore-Selig Equation

PCR=2.4*Ψ*RH/DM*(E*I)^(1/3)*(E*s)^(2
/3)
E*s=ES/(1-μ)

Calibration Factor, Ψ 0.55 for granular soil
Geometry Factor, RH 1 for deep uniform fills
Mean diameter, DM (in) 8.12
Moment of Inertia, I (in^4/in) 0.0109
E*s (psi) 3000.907
Constrained Buckling Pressure, PCR 
(psi) 228
Factor of Safety against buckling 3.0
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Client: Uranium One Date: 5/1/2008
Job: Shootaring Canyon Job No.: 181692
Subject: Buried Pipe Calculations By: RTS

Calculations for PE3408 (black) HDPE pipe, IPS Dimensions

Nominal Diameter (in) 4
Dimension Ratio, Do/t, DR 9

Outside Diameter, Do (in) 4.5 Plastic Pipe Inst. PE pipe handbk
Inside Diameter (in) 3.47 Plastic Pipe Inst. PE pipe handbk
Min Wall Thickness, t (in) 0.484 Plastic Pipe Inst. PE pipe handbk
Depth of Soil Cover, H (ft) 110 cell design
Soil Density, w (pcf) 100
Bedding Soil Compaction 90% Std. Proctor

Vertical Soil Pressure (psi) 76.39

Compressive Ring Thrust (Wall Crushing) and Vertical Arching Factor

VAF=0.88-0.71*(SA-1)/(SA+2.5)
SA=1.43*Ms*rcent/E/t
PRD=VAF*w*H

Ms (psi) 2828 Table 2-14, interpolate between 60 and 80 psi
rcent (in) 1.99
Apparent Modulus of Elasticity, E (psi) 28200 50-year value from Plastic Pipe Inst. PE pipe handbk
average cross-sectional area or wall 
thickness for DR pipe, A (in) 0.484
Hoop Thrust Stiffness Ratio, SA 0.59
Vertical Arching Factor, VAF 0.97
Radial Directed Earth Pressure, PRD 
(psf) 10715
Radial Directed Earth Pressure, PRD 
(psi) 74

S=PRD*DR/288
Pipe Wall Compressive Stress, S (psi) 335
Allowable Long-Term Compressive 
Stress (psi) 1000 Table 2-12

S<1000, so ok against wall crushing

Deflection of Pipe Using Watkins-Gaube Graph

Rf=(12*Es*(DR-1)^3)/E
Es=Ms*(1+μ)*(1-2μ)/(1-μ)
εs=wH/144/Es
ΔX/Dm=εs*Df

Poisson ratio of bedding, μ 0.3 Table 2-15, dense sand
Secant modulus of bedding, Es (psi) 2101
Rigidity Factor, Rf 458
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Deformation Factor, Df 1 look up on Figure 2-6
Soil strain, εs 3.6%
Ring Deflection, ΔX/Dm 3.6%

Ring Deflection less than 4% (as recommended by Plastic Pipe Institute PE pipe handbook for 
pressurized pipe).

Deflection of Pipe Using Spangler's Modified Iowa Formula

ΔX/Dm=1/144(Kbed*LDL*PE)/((2*E/3)*(1/(DR-1))^3+(0.061Fs*E'))

Bedding Factor, Kbed 0.1 typical value
Deflection lag factor, LDL 1 typical value for plastic pipe
Vertical Soil Pressure, PE (psf) 11000
Soil Support Factor, Fs 1 for very wide trenches (i.e. blanket embedment)
Modulus of Soil Reaction, E' (psi) 2000 crushed rock with slight compaction

Ring Deflection, ΔX/Dm 4.8%

Ring Deflection slightly greater than 4% (as recommended by Plastic Pipe Institute PE pipe 
handbook for pressurized pipe)

Constrained Buckling using Luscher Equation

PWC=5.65/N*sqrt(RB'*E'*E/(12*(DR-1)^3))
R=1-0.33*Hgw/H
B'=1/(1+4*e^(-0.065*H))

Safety Factor, N 2
height of ground water above pipe, Hgw 
(ft) 100
Buoyancy Reduction Factor, R 0.7
B' 0.99687
Allowable Constrained Buckling 
Pressure, PWC (psi) 226

Vertical Soil Pressure (76 psi) < PWC, so ok against buckling

Constrained Buckling in Dry Ground using Moore-Selig Equation

PCR=2.4*Ψ*RH/DM*(E*I)^(1/3)*(E*s)^(2/
3)
E*s=ES/(1-μ)

Calibration Factor, Ψ 0.55 for granular soil
Geometry Factor, RH 1 for deep uniform fills
Mean diameter, DM (in) 4.02
Moment of Inertia, I (in^4/in) 0.0094
E*s (psi) 3000.907
Constrained Buckling Pressure, PCR 
(psi) 440
Factor of Safety against buckling 5.8
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Client: Uranium One Date: 5/1/2008
Job: Shootaring Canyon Job No.: 181692
Subject: Buried Pipe Calculations By: RTS

Calculations for PE3408 (black) HDPE pipe, IPS Dimensions

Nominal Diameter (in) 12
Dimension Ratio, Do/t, DR 9

Outside Diameter, Do (in) 12.75 Plastic Pipe Inst. PE pipe handbk
Inside Diameter (in) 9.75 Plastic Pipe Inst. PE pipe handbk
Min Wall Thickness, t (in) 1.417 Plastic Pipe Inst. PE pipe handbk
Depth of Soil Cover, H (ft) 110 cell design
Soil Density, w (pcf) 100
Bedding Soil Compaction 90% Std. Proctor

Vertical Soil Pressure (psi) 76.39

Compressive Ring Thrust (Wall Crushing) and Vertical Arching Factor

VAF=0.88-0.71*(SA-1)/(SA+2.5)
SA=1.43*Ms*rcent/E/t
PRD=VAF*w*H

Ms (psi) 2828 Table 2-14, interpolate between 60 and 80 psi
rcent (in) 5.63
Apparent Modulus of Elasticity, E (psi) 28200 50-year value from Plastic Pipe Inst. PE pipe handbk
average cross-sectional area or wall 
thickness for DR pipe, A (in) 1.417
Hoop Thrust Stiffness Ratio, SA 0.57
Vertical Arching Factor, VAF 0.98
Radial Directed Earth Pressure, PRD 
(psf) 10776
Radial Directed Earth Pressure, PRD 
(psi) 75

S=PRD*DR/288
Pipe Wall Compressive Stress, S (psi) 337
Allowable Long-Term Compressive 
Stress (psi) 1000 Table 2-12

S<1000, so ok against wall crushing

Deflection of Pipe Using Watkins-Gaube Graph

Rf=(12*Es*(DR-1)^3)/E
Es=Ms*(1+μ)*(1-2μ)/(1-μ)
εs=wH/144/Es
ΔX/Dm=εs*Df

Poisson ratio of bedding, μ 0.3 Table 2-15, dense sand
Secant modulus of bedding, Es (psi) 2101
Rigidity Factor, Rf 458

12-in SDR 9 page 7 of 8



Deformation Factor, Df 1 look up on Figure 2-6
Soil strain, εs 3.6%
Ring Deflection, ΔX/Dm 3.6%

Ring Deflection less than 4% (as recommended by Plastic Pipe Institute PE pipe handbook for 
pressurized pipe).

Deflection of Pipe Using Spangler's Modified Iowa Formula

ΔX/Dm=1/144(Kbed*LDL*PE)/((2*E/3)*(1/(DR-1))^3+(0.061Fs*E'))

Bedding Factor, Kbed 0.1 typical value
Deflection lag factor, LDL 1 typical value for plastic pipe
Vertical Soil Pressure, PE (psf) 11000
Soil Support Factor, Fs 1 for very wide trenches (i.e. blanket embedment)
Modulus of Soil Reaction, E' (psi) 2000 crushed rock with slight compaction

Ring Deflection, ΔX/Dm 4.8%

Ring Deflection slightly greater than 4% (as recommended by Plastic Pipe Institute PE pipe 
handbook for pressurized pipe)

Constrained Buckling using Luscher Equation

PWC=5.65/N*sqrt(RB'*E'*E/(12*(DR-1)^3))
R=1-0.33*Hgw/H
B'=1/(1+4*e^(-0.065*H))

Safety Factor, N 2
height of ground water above pipe, Hgw 
(ft) 100
Buoyancy Reduction Factor, R 0.7
B' 0.99687
Allowable Constrained Buckling 
Pressure, PWC (psi) 226

Vertical Soil Pressure (76 psi) < PWC, so ok against buckling

Constrained Buckling in Dry Ground using Moore-Selig Equation

PCR=2.4*Ψ*RH/DM*(E*I)^(1/3)*(E*s)^(2/
3)
E*s=ES/(1-μ)

Calibration Factor, Ψ 0.55 for granular soil
Geometry Factor, RH 1 for deep uniform fills
Mean diameter, DM (in) 11.33
Moment of Inertia, I (in^4/in) 0.2371
E*s (psi) 3000.907
Constrained Buckling Pressure, PCR 
(psi) 457
Factor of Safety against buckling 6.0

12-in SDR 9 page 8 of 8
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APPENDIX F.3 
Liner System Anchorage 

 
1.0 INTRODUCTION  

Anchorage of the liner system for the tailings facility will consist of conventional L-shaped anchor 
trenches.  The most conservative case was evaluated with a slope of 2.5H:1V and cover thickness of 1.5 
inches were used for the anchor trench design calculations.   
 
The two general anchor failure modes include an anchor pullout or an HDPE liner failure. The anchor 
pullout will be considered the controlling condition. An anchor pullout will generally be an observable 
occurrence, while there may be no evidence of a tension failure of one or both of the liners. The tensile 
strength of one liner will be considered the critical (maximum) anchorage tension. The following methods 
of evaluating and designing liner anchorage are presented in Koemer (2005b).  
 

1.1 Anchor Trench Design Method 

An anchor trench typically includes a runout section with a terminating anchor trench with the liner(s) 
folded over the edge of the trench prior to backfill. The depth of the anchor trench then introduces another 
variable into the design process. The formulation of the governing equation is very to similar to that of 
liner runout with the addition of the earth pressures in the trench.  
 
1.1.1 Summation of Forces  

Koerner (2005b) presents a summation of horizontal forces for an anchor trench liner pullout as:  
 

ΣFx = 0 

Tallow cosβ = FUσ + FLσ + FLT –PA +PP 

 
where the variables are as previously defined with the addition of:  
 
 PA = active earth pressure against the backfill side of the anchor trench; and  
 PP= passive earth pressure against the inside of the anchor trench.  
 
1.1.2 Earth Pressure  

The additional forces resisting liner pullout are the imposed by the passive and active earth pressure 
within the anchor trench. Koemer (2005b) presents the calculation of these forces as:  
 

PA = (0.5γ ATd AT + σn)KAdAT 

PP = (0.5γ ATdAT + σn)KPdAT 

 
where:  

γAT = unit weight of soil in anchor trench 
dAT = depth of the anchor trench 
σn = applied normal stress from cover soil 
KA = coefficient of active earth pressure = tan2(45 – φ/2) 
KP = coefficient of passive earth pressure = tan2(45 + φ/2)  
φ = angle of shearing resistance of respective soil 

 



 

Appendix F.3  2 

The resulting equation for determining liner pullout resistance has the design variables of cover thickness, 
length of runout and trench depth. Since the equation can only be solved for one variable, the cover 
thickness and length of runout are generally established as constants and the equation is solved for the 
depth of the trench.  
 
1.2 Anchor Trench Design  

This section presents the anchor trench design for the top of the slopes for the tailings facility.  The 
minimum cover layer and steepest slope were used for the design.  The cover layer will consist of a 
protective sand layer with a roadbed sand and gravel overlay. The total cover thickness is estimated as a 
minimum of 1.5 feet with a unit weight of 112 lb/ft3. The interior slopes will be 2.5H:1V.  In order to 
limit the potential for a tensile failure in the liner, the pullout force will be limited to one-half of the 
available tensile strength. 
 
1.2.1 Anchor Trench Calculation  

The inputs for the calculation are as follows:  
 

σallow = 3800 psi (calculated from minimum tensile strength break of HDPE)  

t = 0.060 inch (60 mil) 

Tallow = σallow t/2 = 228/2 = 114 lb/in  (minimum tensile strength break of HDPE from Appendix 
C, Table 3 of original Tailings Management Plan(Hydro-Engineering, 2005)) 

β = 21.8 degrees (2.5H:1V sideslopes) 

Unit weight of soil = 112 lb/ft3 (calculated as 90% of standard Proctor at optimum water content 
for bulk Entrada Sand sample tested.  Laboratory results attached in Appendix C.3.4)   

σn= cover thickness x unit weight of soil = 1.5 ft. x 112 lb/ft3 = 168lb/ft2 = 1.17 psi  

δL = 9 degrees (interface friction angle between textured HDPE and geonet, minimum value given 
in Koerner, 2005a) 

δu = 0 degrees  

LRO = 3 feet = 36 inches  

γAT = 112 lb/ft3 = 0.065 lb/in3 (unit weight of soil in anchor trench) 

φ = conservatively assumed to be 28 degrees for sand.  

KA = tan2(45 – φ/2) = tan2(45 - 28/2) = 0.36 

KP = tan2(45 + φ/2) = tan2(45 + 28/2) = 2.77 

 
The required depth of anchor trench is calculated according to: 
 

Tallow cos β = FUσ + FLσ + FLT - PA + PP 
 
FUσ = σn tanδu (LRO) = (1.17)tan(0)(LRO) = 0 
FLσ = σn tanδL (LRO) = (1.17)tan(9) (36) = 6.7 lb/in 
FUσ = Tallow sin β tan δL = (114)sin(21.8)tan(9) = 6.7 lb/in 
 
PA = (0.5γATdAT + σn)KAdAT = (0.5(0.065)dAT +1.17)(0.36)dAT 
PA = 0.012 dAT

2 +0.42 dAT 
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PP = (0.5γATdAT + σn)KPdAT = (0.5(0.065)dAT +1.17)(2.77) dAT 
PP = 0.090 dAT

2 +3.24 dAT 
 
Tallow cos β = 114 cos(21.8) = 105.8 lb/in 
 
105.8 =0 + 6.7 +6.7 - (0.012 dAT

2 + 0.42 dAT) + (0.090 dAT
2 +3.24dAT) 

 
0 = 0.078 dAT

2 + 2.82 dAT – 92.4 
 
Using the quadratic equation solution, the depth of the trench is determined to be:  
 

dAT = 20.8 inches 
 
A specified trench depth of 24 inches with a minimum runout of 3 feet is sufficient to utilize one-half or 
more of the available tensile strength for a single HDPE liner.  A typical detail for the anchor trench was 
provided in Figure 7-2 of this report.    
 
1.3 Summary and Conclusions  

The specified minimum runout for the anchor trenches is 3 feet with a minimum trench depth of 24 
inches. This is sufficient for the critical areas of anchorage on the perimeter of the cells.   
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Calculation Package 

Liner Uplift Analysis 

Introduction: 

This calculation package has been prepared to evaluate the potential for wind uplift on the liner 
system proposed for the tailings storage facility (TSF) at the Shootaring Canyon Uranium Mill 
site (Shootaring).  The proposed TSF has been designed with an exposed geomembrane on the 
side slopes of the facility.  The bottom of the TSF will be covered with 18 inches of gravel and 6 
inches of sand to act as both a protective layer and a drainage layer for the overlying tailings.  
The perimeter of the liner system will be laid in an anchor trench that will restrain the edge of the 
liner system and prevent the introduction of wind under the liner.  However, the side slopes of 
the geomembrane will remain exposed until such time that the tailings reach the top elevation of 
the liner.   

Wind generated uplift (uplift) is a common occurrence on exposed geomembrane covers and 
liner systems.  Wind passing over a geomembrane results in a reduction in pressure at ground 
level.  The presence of side slopes or other obstructions under the geomembrane has been shown 
to alter the pressure distribution along the geomembrane.  Giroud, 1995 provided a detailed 
discussion of this pressure distribution and a methodology by which the pressure distribution can 
be estimated and used for designing the restraints and anchor system of the geomembrane.  
These equations were further modified by Giroud and Zornberg (Zornberg, 1997) to take into 
account the reduction in normal forces acting on geomembranes placed on a slope. 

This calculation package evaluates the potential for uplift on the exposed geomembrane liner, as 
well as the strength of the geomembrane with respect to tension developed by wind uplift.  
Several methods of preventing uplift have been developed for exposed geomembrane 
applications, including: strategic placement of weight on the geomembrane, placement of a soil 
or liquid cover over the geomembrane, installation of intermediate anchor trenches and the 
application of vacuum below the geomembrane.  For purposes of this project, only the strategic 
placement of weight on the geomembrane has been evaluated.  Ultimately the geomembrane will 
be covered by mill tailings that will hold the geomembrane in place.  Therefore, this calculation 
package will focus only on the ability of the liner to resist uplift and prevent material failure of 
the liner system during temporary exposure to the design wind.  Additional, calculations are 
provided to identify the spacing of supplemental weight on the liner system to help resist uplift 
and to avoid shifting during uplift events. 

This calculation package has been prepared by Mr. Erik Nelson, P.E. at Engineering Analytics, 
Inc. 
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Calculations: 

Liner specifications were provided in the Tainlings Reclamation and Decommissioning Plan 
(Hydro-Engineering, 2005) provided as attachment A. 

Wind speed criteria are 70 mph (113 km/h) as shown on Figure 1 (Basic Wind Speed). 

The average site elevation is approximately 1350 m above sea level. 

The average atmospheric pressure at an elevation of 1350 m is 86,175 Pa as interpolated from 
values provided by Giroud, 1995 (pg, 902) 

Calculate Uplift Potential: 

Based on the above values the maximum change in pressure expected to be generated by a 
70mph wind is calculated by equation (9) (Giroud, 1995) 

∆pR = 0.050 V2e-(1.252x10-4)z  

Where V = Wind velocity (km/h) 

And z = elevation in meters 

∆pR = 539 Pa 

This value represents the maximum uplift that should be experienced by the liner system.  
Depending on the liners location within the TSF the actual wind suction will be factored to 
provide a realistic distribution of suction forces within the facility.  The following table presents 
the factored loads for each area evaluated. 



 

Location Suction Factor (λ) (1) Wind Suction (∆pR x λ) 

Slopes (full face) 0.7 377 Pa 

Bottom 0.4 216 Pa 

(1)  Per Giroud, 1995 

 
Check Uplift on Bottom Liner: 

Weight of soil on bottom liner = 2 ft x 130 pcf = 260 psf (12,448 Pa)   

This value is much greater than the 216 Pa uplift pressure, therefore, no uplift expected on the 
bottom liner. 

Check Uplift on Side Slope Liner: 

Slope angle for 2:1 slope = 26.56° (maximum slope) 

From the Design Drawings the maximum length of exposed geomembrane along the slope = 
152 ft. (46.2 m). 

From the HDPE material specifications: 

 Liner thickness = 60 mil – 1.5mm 

 Allowable tension at yield Tall = 126 lb/in of width (22.07 kN/m) 

 Allowable strain at yield εall = 12 percent 

 Density of HDPE = 0.94 g/cm3 

Weight of geomembrane = 0.15cm x 0.94 g/cm3 = 0.141g/cm2 = 1.41 kg/m2 

Effective Suction Se = (∆pR x λ) – (9.81x wt. geomembrane x cos (slope angle))  Equation A-41 
(Zornberg, 1997) 

Se = 377 – (9.81 x 1.41 x cos 26.56) = 375 Pa 

SeL = 375 x 46.2 = 17,325 N/m = 17.325 kN/m 

T’all = Tall/SeL = 22.07/17.325 = 1.274 

Per Table 2 (Giroud, 1995) T/SeL at 12 percent Strain = 0.69.  T’all is greater than 0.69, therefore 
the liner is strong enough to withstand the tension generated by the wind uplift without yielding. 



 

Per Giroud (1995), strain and tension at maximum wind load is estimated using Figure 12 
(Attachment B) and the iterative process identified in Example 7.  Figure 12 provided in Giroud, 
1995 is for a 1.5mm thick HDPE liner and therefore is appropriate for this analysis. 

Tension at maximum wind load Tmax = 18.3 kN/m width (104.5 lb/in width) 

Strain at maximum wind load εmax = 4.17 percent 

Calculation of Supplemental Restraints: 

Although the above calculations indicate that the liner is capable of withstanding the uplift forces 
generated by the design wind, it would be undesirable to have the liner along an entire side of the 
TSF lifted off its underlayment.  Potential problems associated with allowing unrestrained uplift 
include shifting and wrinkling of the liner or uncontrolled flapping of the liner which could result 
in fatigue failures.  Therefore the addition of supplemental weight to the surface of the exposed 
geomembrane on the side slopes is recommended to help retain the liner system in place.  
Although several different types of restrain systems are available, the primary method of restraint 
analyzed for this application is the addition of weight on top of the liner.  The use of sand bags 
was analyzed to keep the liner in place however, it was calculated that 70 lb sandbags would 
need to be placed every 3 feet to keep the liner in place. Therefore, the weight will be added 
either by filling an HDPE tube or corrugated HDPE culvert with soil and laying the tube/culvert 
on the liner from top to bottom.   

Weight spacing was calculated as follows: 

Uplift on Liner = 375 Pa = 7.83 lb/ft2 

Therefore, the weight of the supplemental restraints is calculated by: 

Wsup = 7.83 x S 

Where S is the distance between the restraints. 

Spacing of Restraints, S (ft.) Weight per linear foot (lb) Equivalent Culvert ID (in) 

50 391 24 

75 587 29 

100 783 33 

 



 

Conclusions: 

Based on the calculations performed as part of this package, the exposed portions of the 60 mil 
HDPE geomembrane liner will be capable of withstanding the design wind without tearing or 
pulling apart, provided the anchoring system is capable of withstanding the tension forces 
generated by the uplift.  A supplemental restraint system is recommended to help maintain the 
positioning of the exposed liner.  The supplemental restraints are important in that they will 
reduce the likelihood of stress increased in the liner due to shifting or uneven deformation of the 
liner. 
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Attachment A



pulled off of the seam by the squeeze-out, the weld is considered unacceptable. If
the seaming process is interrupted during mid-seaming, the extrudate should trail
off gradually and not in a large mass of solidified extrudate. Where such welds
are abandoned long enough to cool, a new patch strip shall be placed over the
entire existing patch. No extrusion welds will be permitted over the top of
another extrusion weld or side-by-side of another weld. The only cases that
extrudate will be allowed over the top of another weld is for “T” or “Y” shaped
seams after the existing weld has been grouiid. In the event an extrusion weld
cannot be tested with a vacuum box, provisions must be provided for the seam to
be spark tested according to the spark tester manufacturer’s procedures.

TABLE 3- Material Properties for IIDPE Geomembrane

Minimum
Property Test Method Requirement

Thickness (mils minimum ± 10%) ASTMD 5199 60
Speóiflc Gravity (gfcc minimum) ASTMD 150511) 792 0.94
Carbon Black Content (%) ASTM D 1603 2-3
Carbon Black Dispersion ASTMD 5596 Note 1
Minimum Tensile Strength (each direction) ASTM]) 6693

1. Tensile strength yield (lb/in, width) 126
2. Tensile strength break (lb/in, width) 228
3. Elongation at yield (%) 12
4. Elongation at break (%) 700

Tear Strength (lb.) ASTMD 1004 42
Puncture Resistance FIMS 101 - 2065 80

ASTMD 4833 108
Stress Crack Resistance2 (hrs) ASTMD 5397 300
Oxidalive Induction Time (OIT) (minutes) ASTMD 3895 100
Oven Aging at 85 °C ASTh{D 5721 55
Standard Off- % retained after 90 days ASTMI) 3895
UV Resistance3 GIU GM1 1 50
Nigh Pressure On’4- % retained after 1600 ASTMD 5885
hrs

Carbon b]ack dispersion for 10 different views: Nine in Categories 1 and 2 with one allowed
in Categoiy 3.

~ The yield stress used to calculate the applied load for the SP-NCTL test should be the mean
value via MQC testing.

~3) The condition of the test should be 20 hr. TJV cycle at 75°C followed by 4 hr. condensation at

60°C.
~4~UV resistance is based on percent retained value regardless of original NP-On’ value.
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Attachment B



On the basis of the above discussion, the considered geomembrane is acceptable re
garding wind uplift resistance if its normalized allowable tension is above the curve of
the uplift tension-strain relationship shown in Figures 10 and 11. The normalized allow
able tension is defined as:

= Taii/(SeL)

In Figure 11, the geomembrane represented by Curve (1) is acceptable because its al
lowable tension and strain are represented by A1 , which is above the uplift tension-
strain curve. In contrast, the geomembranes represented by Curves (2) and (3) are not
acceptable (for the considered wind-generated suction, Se , and exposed length, L) be
cause their allowable tensions and strains are represented by points, A2 and A3, which
are below the curve of the uplift tension-strain relationship.

In fact, it is not necessary to draw the entire normalized tension curve of the geomem
brane. It is sufficient to plot the allowable tension defined by Equation 48 versus the
allowable strain, and to check that it is above the curve of the uplift tension-strain rela
tionship shown in Figures 10 and 11. However, it will be useful to draw the entire curve
for the next step of the calculation which consists of determining the deformed shape
of the geomembrane, as explained in Section 3.4.

Example 5. A 1.5 mm thick HDPE geomembrane has the tension-strain curve shown
in Figure 12, with Ta11 =22 kN/m at 8aii = 12%. This geomembrane is installed in a reser

z

C
0
Cl)
C

Figure 12. Tension-strain curve of the geomembrane used in Example 5.
(Note: Only the initial portion of the curve is shown, as it is the only portion ofthe curve relevant to design.
The allowable tension and strain are assumed to correspond to the yield peak.)

(48)

5 10 8a11
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APPENDIX G.1 
DRAINAGE CHANNEL DESIGN CALCULATIONS 
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CLIENT: Uranium One MADE BY: EKB DATE:

JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:

SUBJECT: Hydrology and Hydraulic Design Assumptions/Equations APPROVED: SHEET:

Catchment Area and Hydrology:

Catchment boundaries were delineated in AutoCAD, based on contours from 1"=200' scale aerial photogrammetry.
Design flows were computed with the Rational Method, using Kirpich's formula for time of concentration.
Time of concentration is accumulated downstream based on the maximum of the current subcatchment

Tc (by Kirpich's formula), or the sum of the previous Tc plus the in-channel travel time, Tt.
In-channel travel time assumed (conservatively) to be 8 fps for purposes of computing Tt.
Rainfall intensity is linearly interpolated from IDF table values.

100-year IDF curve (NOAA Atlas 14)
Kirpich's formula: Tc = 60 * 11.9 L3 / H0.385 

(min) (hours) (days)
Where: 0 0 0 5.66

Tc = Time of concentration, minutes 5 0.083 0.003 5.66
L = Flow length, miles 10 0.167 0.007 4.31
H = Basin relief, feet 15 0.25 0.010 3.56

30 0.5 0.021 2.4
Rational Method: Qp = C I A 60 1 0.042 1.48

120 2 0.083 0.85
Where: 180 3 0.125 0.57

Qp = Peak flow, cfs 360 6 0.25 0.3
C = Runoff coefficient, conservatively assumed to be 0.90 720 12 0.5 0.16
I = Rainfall intensity (for duration equal to Tc), in/hr 1440 24 1 0.1

A = Drainage area, acres 2880 48 2 0.06
5760 96 4 0.03

Travel time in channel: Tt = Lchl / ( 60 V ) 10080 168 7 0.02
14400 240 10 0.02

Where: 28800 480 20 0.01
Tt = Travel time in channel, minutes 43200 720 30 0.01

Lchl = Length of channel, feet 64800 1080 45 0.01
V = Full-flow velocity, ft/sec 86400 1440 60 0

Drainage areas denote "half-lateral" are those where the catchment characteristics to a particular ford were
considered uniform enough to assume a 50-50 split of the drainage area between the two opposing laterals.

In these locations, the hydrology calculations show the full drainage area in the "Drainage Area" column,
with half of the full value shown in the "Cumulative Area" column, and carried forward in the rest of
of the calculations.

Because Phase 1 computations consistently led to minimum travel times for these structures, and
Phase 2 flow paths were shorter due to the the larger areal extent of tailings, no Tc paths were delineated
for laterals, rundowns, and fords installed during Phase 2, and the minimum Tc of 5 minutes was used
for calculations.

Storm Duration I (in/hr)

5/16/2008
114-181692

Appendix G.1 Drainage_Shootaring.xls  | Assumptions & Equations 5/16/2008  3:28 PM
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CLIENT: Uranium One MADE BY: EKB DATE:

JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:

SUBJECT: Hydrology and Hydraulic Design Assumptions/Equations APPROVED: SHEET:

5/16/2008
114-181692

Non-contributing Areas:

Offsite area OS1-1 (OS2-1 in Phase 2 mapping) drains to a natural sump, which overflows to both the north and
south, depending on the accumulated water elevation.  Based on contour end areas, it stores 2.18 ac-ft
of water at elevation 4498, and 7.68 ac-ft at elevation 4500.

Overflow to the north occurs via a small pass, at an elevation between 4498 and 4500.  Overflow to the south
occurs over a long berm at an elevation above 4500, and would only occur if peak flows are sufficiently high
that water builds up to the southern overflow elevation, rather than all overflow occurring to the north.

Overflow to the south would thus only occur if runoff volume exceeded 7.68 ac-ft, and if the northern overflow were
sufficiently constricted that water accumulated above the southern overflow elevation during peak flow
conditions.

No hydrograph routing was performed to determine the relative effects of the two overflow elevations, but a simple
volume-based analysis confirms that OS1-1/OS2-1 is non-contributing for the 100-year event:

Given a contributing area of 23.21 acres, a rainfall intensity of 5.11 in/hr, a duration equal to the time of
concentration of 7.04 minutes, and C=0.90, the Rational Method 100-year runoff volume is 1.18 ac-ft.

Alternatively, the 100-year, 24-hour rainfall is 2.4".  Again assuming C=0.90, the 100-year runoff volume is
4.18 ac-ft.  Either computed volume is significantly less than the 7.68 ac-ft at elevation 4500, which is at
or slightly below the point at which the sump overflows to the south.

Therefore, OS1-1/OS2-1 can be safely considered non-contributing for the 100-year design event.
For the PMP (for freeboard determination), the sump was conservatively assumed to fully contribute runoff

to the tailings storage facility.

Appendix G.1 Drainage_Shootaring.xls  | Assumptions & Equations 5/16/2008  3:28 PM
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Channel Hydraulics:

Channel hydraulics are computed using Manning's equation for trapezoidal channels:

Vavg = ( 1.486 R2/3 S1/2 ) / n A = B y + z y2

Q = Vavg A P = ( B y + z y2 ) / ( B + 2 y (z2 + 1)0.5 )
R = A / P T = B + 2 z y

Where:
Q = Design discharge, cfs

Vavg = Average Velocity, ft/sec
A = Cross-sectional Area of flow, ft2

B = Bottom width, ft
y = Flow depth, ft
P = Wetted perimeter, ft
R = Hydraulic radius, ft
z = Side slope ratio, ft H : ft V
S = Bed slope, ft/ft
n = Manning's roughness
T = Top width, ft

Manning's n was assigned according to the channel bed material.  Concrete was assigned a roughness of 0.013; 
bare earth or gravel was assigned n = 0.035; and heavy riprap was assigned n = 0.08 for small flow depths and
n = 0.045 for larger flow depths.  Additional detail, such as the use of a split range of n-values for capacity
versus erosion protection, was not justified at this design level.

Hydraulic calculations for laterals, rundowns, and fords used the respective design slopes of 0.004, 0.01, and 0.01.
The alignment of some rundowns may dictate slopes flatter than 1.0%, such as F1-2A, F1-2B,
F1-6A through C, and F2-11A.  This detail will be addressed later.

Hydraulic calculations for mill drainage ditches located on the mill site atop the bluff used a slope of 0.005 to
provide conservative results for flow depth.  Mill drainage ditches in steeper areas away from the
top of the bluff used the actual, steeper, proposed slope, which exceeded 1%.

Note that both drainage area and flow cross-sectional area are both denoted as the variable A, by convention.
The context in which each is used should provide sufficient indication of which is under discussion.
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Hydraulic Residence Time:

Hydraulic residence time provides an indication of the possible contact time for potentially contaminated mill
site runoff to infiltrate through ditch bottoms before entering the lined tailings area.

Residence times are accumulated by taking the maximum time entering a junction at the head of a channel,
and adding the time for the channel in question, in a similar fashion to the summation of Tc's.

Hydraulic residence time is computed as the channel volume, divided by the design flow rate:

Volume = Achl * Lchl 

Tres = Volume / ( 60 Q )

Where:
Volume = Volume of channel reach, ft3

Tres = Hydraulic residence time, min
All other variables are as defined above.

Type Lchl (ft)
Discharge, 
Q100 (cfs)

Area, Achl 

(ft2)
Volume 

(ft3)
Increm. 

Tres (min)
Cum. Tres 

(min)

PH 1: Mill to S Cell
M1-3 mill 690 7.6 3.6 2496 5.5 5.5
M1-2 mill 957 15.4 6.1 5821 6.3 11.8
M1-4 mill 458 9.0 4.1 1873 3.5 3.5
M1-1 chute 603 29.6 4.5 2737 1.5 13.3

PH 1: Mill to Ex. Tails
M1-12 mill 430 5.4 2.8 1219 3.7 3.7
M1-11 chute 35 5.4 1.3 45 0.1 3.9
M1-10 mill 184 7.2 3.5 643 1.5 1.5
M1-8 mill 489 20.5 7.5 3676 3.0 6.9
M1-7 mill 311 11.5 4.9 1526 2.2 2.2
M1-6 chute 605 30.8 5.2 3126 1.7 8.6
M1-14 mill 947 8.7 4.0 3792 7.2 7.2
M1-13 mill 1490 42.9 6.7 9923 3.9 11.1
M1-5 mill 961 76.0 10.5 10116 2.2 13.3

Residence time does not exceed 15 min. during Phase 1 for either of the two mill discharge points to the tailings.
During Phase 2, M1-5 will be shortened to 343 feet, giving it an incremental residence time of 0.8 min, and
a cumulative residence time along the flow path of 11.9 min.

Location / ID #
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Channel lining / Erosion Control:

Riprap is designed using the Corps of Engineers' method, from EM-1110-2-1601 (updated 30 June 1994).

D30 = Sf CS CV CT d [ ( γw / ( γs - γw ) )1/2 V / ( K1 g d )1/2 ]2.5 From EM 1110-2-1601, Equation 3-3.

Where:
Sf = Safety factor, assumed to be the minimum value of 1.1 due to conservative assumptions elsewhere.

CS = Stability coefficient for incipient failure, assumed to be 0.375 for rounded rock (0.30 for angular)
CV = Vertical velocity distribution coefficient, 1.0 for straight channels; 1.283 - 0.2 log (R/W) outside of bends.
CT = Thickness coefficient, 1.0 for thickness of 1.5*D50.
d = Local flow depth, ft.  Same as y in notation followed above; d is Corps' notation.

γw = Unit weight of water, 62.4 lb/ft3.
γs = Unit weight of rock, conservatively assumed to be 150 lb/ft3.
V = Local depth-averaged velocity, ft/s.  Use VSS for side-slope riprap.  Velocities in a straight channel

having equal bottom and side slope roughness range from 10 to 20% greater than VAVG;
conservatively used V = 1.2*VAVG for computing channel bottom riprap size.

K1 = Side slope correction factor, K1 = ( 1 - sin2θ / sin2φ )0.5 From EM 1110-2-1601, Equation 3-4.
g = Gravitational constant, 32.2 ft/sec2.
θ = Side slope angle, tan-1(1/z), degrees.
φ = Riprap angle of repose, assumed to be 40 degrees.

And,

VSS / VAVG = 1.74 - 0.52 log ( R / W ) From EM 1110-2-1601, Plate B-33.

Where:
VSS = Depth-averaged velocity at 20% up slope length from toe, ft/sec.

VAVG = Average velocity in channel, ft/sec (from hydraulic calculations above).
R = Bend radius at channel centerline, ft.

W = Flow top width, ft.

D50 is related to D30 by the equation D50 = D30 ( D85 / D15 )
1/3 

The ratio D85 / D15 typically ranges from 1.7 to 2.7, implying that D50 / D30 ranges from 1.2 to 1.4.
Conservatively assume D50 = 1.4 D30.

Lumping coefficients, D50/D30 Sf CS CT [ ( γw / ( γs - γw ) )1/2 ]2.5 =
= 1.4 * 1.1 * 0.375 * 1.0 * [ 62.4 / ( 150 - 62.4 )]1.25 

= 0.3779

CV, V, d, and K1 are determined individually for each channel.
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Equation 3-3, above, is strictly applicable for slopes up to 2%.  For steeper channels, Eqn. 3-5 from the Corps'
manual provides a check.  That equation is below:

D30 = 1.95 S0.555 q2/3 / g1/3 From EM 1110-2-1601, Equation 3-5.

Where:
S = Slope of bed, ft/ft.
q = Unit discharge, Q / B, times a flow concentration factor of 1.25 (greater for skewed approach flow).

Eqn 3-5 is applicable for thickness = 1.5 D100, angular rock, unit weight of 167 pcf, slopes from 2 to 20%,
and side slopes flatter than 2.5:1.

Because the present application assumes a layer thickness of 1.5 D50, rounded rock, unit weight 150 pcf, 
correction factors must be applied:

Correction for unit weight, C1 = 1.22 (from Plate B-38)
Correction for rounded rock = 0.375 / 0.30 = 1.25 (based on stability coefficients above)
Assume no correction for layer thickness, as gradation is not yet established.  Provide 1.5*D50 layer.

For channels steeper than 2%, the greater of the results from Eqns. 3.3 and 3.5 were used.
For channels 2% and flatter, the result from Eqn. 3.3 was used (maximum of channel bottom or side values).
Where some, but not all, computed values slightly exceeded a nominal riprap size, the nominal value was specified.

Shear stress was computed for comparison with other riprap design methods, if desired:

τ = γw y S

Where:
τ = Bed shear, lb/ft2, and

γw , y,  S are as defined above
Use of y instead of R leads to a conservative estimate of shear stress. R / W Kb

2 2.00
Bed shear in bends is modified by the bend ratio, Kb (tabulated to the right): 3 1.85

4 1.70
τb = Kb τ 5 1.56

6 1.43
Where: 7 1.31

τb = Bed shear at outside of bend, lb/ft2 8 1.20
Kb = Bend coefficient, and 9 1.12

 τ, R, W are as defined above. 10 1.05

Bend R / W values were assumed; during final design actual values will be computed,
and larger rock provided at specific bends as needed.
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Type Drainage 
Area (ac)

Cum. 
Area 
(ac)

Ridgeline 
Elev. (ft)

Outlet 
Elev. (ft)

Basin 
Relief, 
H (ft)

Tc Path 
Length 

(ft)

Channel 
Length 

(ft)

Kirpich's 
Tc (min)

Tc + Tt at 
head 
(min)

Use Tc 

(min)

PH 1: S Cell - W Side
F1-1A lateral 2.26 2.26 4904 4430 474 728 n/a 1.47 n/a 5.00
F1-1B lateral 0.31 0.31 4540 4430 110 282 n/a 0.86 n/a 5.00
F1-1 ford 0.00 2.56 n/a 0.00 n/a 5.00
F1-2A rundown 2.25 2.25 4901 4430 471 644 93 1.28 n/a 5.00
F1-2B rundown 2.21 2.21 4930 4430 500 702 78 1.38 n/a 5.00
F1-2C lateral 0.11 0.11 4452 4430 22 98 n/a 0.47 n/a 5.00
F1-2D lateral 0.79 0.79 4810 4430 380 503 n/a 1.05 n/a 5.00
F1-2 ford 0.00 5.35 n/a 0.00 n/a 5.00
F1-3A rundown 1.41 1.41 4802 4430 372 481 24 1.00 n/a 5.00
F1-3B lateral 0.55 0.55 4807 4430 377 504 n/a 1.05 n/a 5.00
F1-3C lateral 0.32 0.32 4492 4430 62 160 n/a 0.56 n/a 5.00
F1-3 ford 0.00 2.27 n/a 0.00 n/a 5.00
F1-4A rundown 4.74 4.74 4944 4430 514 1099 97 2.30 n/a 5.00
F1-4B lateral 0.57 0.57 4548 4430 118 245 n/a 0.72 n/a 5.00
F1-4C lateral 0.55 0.55 4530 4430 100 263 n/a 0.83 n/a 5.00
F1-4 ford 0.00 5.87 n/a 0.00 n/a 5.00
F1-5A rundown 1.82 1.82 4744 4430 314 451 115 0.99 n/a 5.00
F1-5B lateral 1.09 1.09 4736 4430 306 488 n/a 1.10 n/a 5.00
F1-5C lateral 0.63 0.63 4516 4430 86 205 n/a 0.66 n/a 5.00
F1-5 ford 0.00 3.54 n/a 0.00 n/a 5.00
F1-6A rundown 1.76 1.76 4798 4430 368 678 41 1.50 n/a 5.00
F1-6E rundown 0.18 1.94 4490 4430 60 160 127 0.57 n/a 5.00
F1-6B rundown 0.45 0.45 4460 4430 30 274 42 1.38 n/a 5.00
F1-6C rundown 0.37 0.37 4480 4430 50 284 63 1.18 n/a 5.00
F1-6D lateral 0.28 0.28 4512 4430 82 182 n/a 0.58 n/a 5.00
F1-6F lateral 1.00 1.00 4486 4430 56 398 n/a 1.67 n/a 5.00
F1-6 ford 0.00 4.04 n/a 0.00 n/a 5.00

Location / ID #
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Type

PH 1: S Cell - W Side
F1-1A lateral
F1-1B lateral
F1-1 ford
F1-2A rundown
F1-2B rundown
F1-2C lateral
F1-2D lateral
F1-2 ford
F1-3A rundown
F1-3B lateral
F1-3C lateral
F1-3 ford
F1-4A rundown
F1-4B lateral
F1-4C lateral
F1-4 ford
F1-5A rundown
F1-5B lateral
F1-5C lateral
F1-5 ford
F1-6A rundown
F1-6E rundown
F1-6B rundown
F1-6C rundown
F1-6D lateral
F1-6F lateral
F1-6 ford

Location / ID #
Rainfall 

Intensity, I 
(in/hr)

Discharge, 
Q100 (cfs)

Side 
slope, 

z

Base 
width, 
B (ft)

Rough-
ness, n

Slope, S 
(ft/ft)

Built 
Depth, 
D (ft)

Flow 
Depth, y 

(ft)

Area, 
Achl (ft

2)

Wetted 
Perimeter, 

P (ft)

Hydraulic 
Radius, R 

(ft)

5.66 11.5 2 4 0.035 0.004 1 0.94 5.6 8.2 0.68
5.66 1.6 2 4 0.035 0.004 1 0.31 1.4 5.4 0.26
5.66 13.1 6 0 0.013 0.010 1 0.64 2.5 7.8 0.32
5.66 11.4 2 6 0.080 0.010 1.5 0.96 7.6 10.3 0.74
5.66 11.2 2 6 0.080 0.010 1.5 0.95 7.5 10.2 0.73
5.66 0.6 2 4 0.035 0.004 1 0.17 0.7 4.8 0.15
5.66 4.0 2 4 0.035 0.004 1 0.53 2.7 6.4 0.42
5.66 27.3 6 0 0.013 0.010 1 0.84 4.3 10.3 0.42
5.66 7.2 2 6 0.080 0.010 1.5 0.74 5.5 9.3 0.59
5.66 2.8 2 4 0.035 0.004 1 0.43 2.1 5.9 0.35
5.66 1.6 2 4 0.035 0.004 1 0.31 1.5 5.4 0.27
5.66 11.6 6 0 0.013 0.010 1 0.61 2.2 7.4 0.30
5.66 24.2 2 6 0.080 0.010 1.5 1.44 12.8 12.4 1.03
5.66 2.9 2 4 0.035 0.004 1 0.44 2.1 6.0 0.36
5.66 2.8 2 4 0.035 0.004 1 0.43 2.1 5.9 0.35
5.66 29.9 6 0 0.013 0.010 1 0.87 4.6 10.6 0.43
5.66 9.3 2 6 0.080 0.010 1.5 0.85 6.5 9.8 0.67
5.66 5.5 2 4 0.035 0.004 1 0.63 3.3 6.8 0.49
5.66 3.2 2 4 0.035 0.004 1 0.47 2.3 6.1 0.38
5.66 18.0 6 0 0.013 0.010 1 0.72 3.1 8.8 0.36
5.66 9.0 2 6 0.080 0.010 1.5 0.83 6.4 9.7 0.66
5.66 9.9 2 6 0.080 0.010 1.5 0.88 6.8 9.9 0.69
5.66 2.3 2 6 0.080 0.010 1.5 0.38 2.6 7.7 0.33
5.66 1.9 2 6 0.080 0.010 1.5 0.34 2.3 7.5 0.30
5.66 1.4 2 4 0.035 0.004 1 0.29 1.3 5.3 0.25
5.66 5.1 2 4 0.035 0.004 1 0.60 3.2 6.7 0.47
5.66 20.6 6 0 0.013 0.010 1 0.76 3.5 9.2 0.37
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Type

PH 1: S Cell - W Side
F1-1A lateral
F1-1B lateral
F1-1 ford
F1-2A rundown
F1-2B rundown
F1-2C lateral
F1-2D lateral
F1-2 ford
F1-3A rundown
F1-3B lateral
F1-3C lateral
F1-3 ford
F1-4A rundown
F1-4B lateral
F1-4C lateral
F1-4 ford
F1-5A rundown
F1-5B lateral
F1-5C lateral
F1-5 ford
F1-6A rundown
F1-6E rundown
F1-6B rundown
F1-6C rundown
F1-6D lateral
F1-6F lateral
F1-6 ford

Location / ID # Velocity, 
VAVG (fps) τ (psf) R / W

Bend 
coeff., 

Kb

Bend 
shear, τb 

(psf)

θ 
(deg.)

K1 CV
VSS 

(ft/s)

Steep-
channel 
D50 (in)

Bottom 
D50 (in)

Side 
slope 

D50 (in)

Use D50 
(in)

2.07 0.24 12 1.05 0.25 26.6 0.72 1.07 2.44 1.72 0.9 0.9 2.5
1.10 0.08 12 1.05 0.08 26.6 0.72 1.07 1.30 0.46 0.3 0.2 2.5
5.30 0.40 50 1.05 0.42 9.5 0.97 0.94 5.30 0.00 6.6 4.2 9.0
1.51 0.60 3 1.85 1.10 26.6 0.72 1.19 2.26 2.17 0.5 0.8 6.0
1.51 0.59 3 1.85 1.09 26.6 0.72 1.19 2.25 2.15 0.5 0.8 6.0
0.77 0.04 12 1.05 0.04 26.6 0.72 1.07 0.91 0.23 0.1 0.1 2.5
1.50 0.13 12 1.05 0.14 26.6 0.72 1.07 1.77 0.85 0.5 0.5 2.5
6.37 0.53 50 1.05 0.55 9.5 0.97 0.94 6.37 0.00 9.8 6.2 12.0
1.31 0.46 3 1.85 0.85 26.6 0.72 1.19 1.95 1.59 0.4 0.6 6.0
1.34 0.11 12 1.05 0.11 26.6 0.72 1.07 1.58 0.67 0.4 0.4 2.5
1.12 0.08 12 1.05 0.08 26.6 0.72 1.07 1.32 0.47 0.3 0.3 2.5
5.15 0.38 50 1.05 0.40 9.5 0.97 0.94 5.15 0.00 6.2 3.9 9.0
1.89 0.90 3 1.85 1.66 26.6 0.72 1.19 2.82 3.58 0.8 1.3 6.0
1.36 0.11 12 1.05 0.12 26.6 0.72 1.07 1.60 0.69 0.4 0.4 2.5
1.34 0.11 12 1.05 0.11 26.6 0.72 1.07 1.58 0.67 0.4 0.4 2.5
6.52 0.55 50 1.05 0.57 9.5 0.97 0.94 6.52 0.00 10.3 6.5 12.0
1.42 0.53 3 1.85 0.98 26.6 0.72 1.19 2.12 1.89 0.4 0.7 6.0
1.66 0.16 12 1.05 0.17 26.6 0.72 1.07 1.96 1.06 0.6 0.6 2.5
1.40 0.12 12 1.05 0.12 26.6 0.72 1.07 1.65 0.74 0.4 0.4 2.5
5.75 0.45 50 1.05 0.47 9.5 0.97 0.94 5.75 0.00 7.9 5.0 9.0
1.40 0.52 3 1.85 0.96 26.6 0.72 1.19 2.09 1.85 0.4 0.7 6.0
1.45 0.55 3 1.85 1.02 26.6 0.72 1.19 2.16 1.97 0.4 0.8 6.0
0.89 0.24 3 1.85 0.44 26.6 0.72 1.19 1.33 0.75 0.2 0.3 6.0
0.83 0.21 3 1.85 0.39 26.6 0.72 1.19 1.24 0.65 0.1 0.2 6.0
1.06 0.07 12 1.05 0.08 26.6 0.72 1.07 1.25 0.42 0.2 0.2 2.5
1.62 0.15 12 1.05 0.16 26.6 0.72 1.07 1.91 1.00 0.6 0.5 2.5
5.94 0.47 50 1.05 0.50 9.5 0.97 0.94 5.94 0.00 8.5 5.4 9.0
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Type Drainage 
Area (ac)

Cum. 
Area 
(ac)

Ridgeline 
Elev. (ft)

Outlet 
Elev. (ft)

Basin 
Relief, 
H (ft)

Tc Path 
Length 

(ft)

Channel 
Length 

(ft)

Kirpich's 
Tc (min)

Tc + Tt at 
head 
(min)

Use Tc 

(min)
Location / ID #

PH 1: S Cell - E Side
F1-8A chute 4.67 4.67 4548 4522 26 774 128 4.83 n/a 5.00
F1-8B lateral 0.26 0.26 4540 4466 74 163 n/a 0.53 n/a 5.00
F1-8C lateral 0.84 0.84 4524 4466 58 138 n/a 0.48 n/a 5.00
F1-8 ford 0.00 5.76 n/a 0.00 n/a 5.00
F1-9A half-lateral 0.70 0.35 4554 4466 88 205 n/a 0.65 n/a 5.00
F1-9 ford 0.00 0.70 n/a 0.00 n/a 5.00
F1-10A half-lateral 1.12 0.56 4552 4466 86 277 n/a 0.93 n/a 5.00
F1-10 ford 0.00 1.12 n/a 0.00 n/a 5.00

PH 1: Mill to S Cell
M1-3 mill 1.78 1.78 4554 4549 5 722 690 8.42 8.42 8.42
M1-2 mill 2.24 4.02 4550 4540 10 922 957 8.55 10.41 10.41
M1-4 mill 1.91 1.91 4550 4540 10 738 458 6.61 6.61 6.61
M1-1 chute 2.16 8.09 4551 4530 21 656 603 4.34 11.67 11.67
F1-7 ford 0.00 8.09 0.00 5.00
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TypeLocation / ID #

PH 1: S Cell - E Side
F1-8A chute
F1-8B lateral
F1-8C lateral
F1-8 ford
F1-9A half-lateral
F1-9 ford
F1-10A half-lateral
F1-10 ford

PH 1: Mill to S Cell
M1-3 mill
M1-2 mill
M1-4 mill
M1-1 chute
F1-7 ford

Rainfall 
Intensity, I 

(in/hr)

Discharge, 
Q100 (cfs)

Side 
slope, 

z

Base 
width, 
B (ft)

Rough-
ness, n

Slope, S 
(ft/ft)

Built 
Depth, 
D (ft)

Flow 
Depth, y 

(ft)

Area, 
Achl (ft

2)

Wetted 
Perimeter, 

P (ft)

Hydraulic 
Radius, R 

(ft)

5.66 23.8 3 6 0.080 0.438 2 0.48 3.6 9.0 0.40
5.66 1.3 2 4 0.035 0.004 1 0.28 1.3 5.2 0.24
5.66 4.3 2 4 0.035 0.004 1 0.55 2.8 6.4 0.43
5.66 29.4 6 0 0.013 0.010 1 0.87 4.5 10.6 0.43
5.66 1.8 2 4 0.035 0.004 1 0.33 1.6 5.5 0.28
5.66 3.6 6 0 0.013 0.010 1 0.39 0.9 4.8 0.19
5.66 2.9 2 4 0.035 0.004 1 0.44 2.1 5.9 0.36
5.66 5.7 6 0 0.013 0.010 1 0.47 1.3 5.7 0.23

4.74 7.6 2 2 0.035 0.005 1.5 0.93 3.6 6.2 0.59
4.25 15.4 2 2 0.035 0.005 1.5 1.31 6.1 7.9 0.77
5.23 9.0 2 2 0.035 0.005 1.5 1.01 4.1 6.5 0.63
4.06 29.6 3 6 0.080 0.338 2 0.59 4.5 9.7 0.47
5.66 41.2 6 0 0.013 0.010 1 0.99 5.8 12.0 0.49

Appendix G.1 Drainage_Shootaring.xls | Design Calcs 5/16/2008 3:29 PM



Tetra Tech Shootaring Mill Drainage Calculations: Channel Design Page 6 of 18

TypeLocation / ID #

PH 1: S Cell - E Side
F1-8A chute
F1-8B lateral
F1-8C lateral
F1-8 ford
F1-9A half-lateral
F1-9 ford
F1-10A half-lateral
F1-10 ford

PH 1: Mill to S Cell
M1-3 mill
M1-2 mill
M1-4 mill
M1-1 chute
F1-7 ford

Velocity, 
VAVG (fps) τ (psf) R / W

Bend 
coeff., 

Kb

Bend 
shear, τb 

(psf)

θ 
(deg.)

K1 CV
VSS 

(ft/s)

Steep-
channel 
D50 (in)

Bottom 
D50 (in)

Side 
slope 

D50 (in)

Use D50 
(in)

6.63 13.15 50 1.05 13.81 18.4 0.87 0.94 6.63 28.85 14.2 9.0 24.0
1.04 0.07 12 1.05 0.07 26.6 0.72 1.07 1.22 0.40 0.2 0.2 2.5
1.53 0.14 12 1.05 0.14 26.6 0.72 1.07 1.81 0.89 0.5 0.5 2.5
6.49 0.54 50 1.05 0.57 9.5 0.97 0.94 6.49 0.00 10.2 6.5 12.0
1.16 0.08 12 1.05 0.09 26.6 0.72 1.07 1.36 0.50 0.3 0.3 2.5
3.84 0.25 50 1.05 0.26 9.5 0.97 0.94 3.84 0.00 3.3 2.1 6.0
1.35 0.11 12 1.05 0.11 26.6 0.72 1.07 1.59 0.68 0.4 0.4 2.5
4.31 0.29 50 1.05 0.31 9.5 0.97 0.94 4.31 0.00 4.3 2.7 6.0

2.10 0.29 6 1.43 0.42 26.6 0.72 1.13 2.81 2.34 1.0 1.4 2.5
2.53 0.41 6 1.43 0.59 26.6 0.72 1.13 3.37 3.75 1.5 2.0 2.5
2.20 0.32 6 1.43 0.45 26.6 0.72 1.13 2.93 2.62 1.1 1.5 2.5
6.51 12.4 50 1.05 12.98 18.4 0.87 0.94 6.51 28.91 12.9 8.2 24.0
7.07 0.61 50 1.05 0.65 9.5 0.97 0.94 7.07 0.00 12.2 7.8 15.0
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Type Drainage 
Area (ac)

Cum. 
Area 
(ac)

Ridgeline 
Elev. (ft)

Outlet 
Elev. (ft)

Basin 
Relief, 
H (ft)

Tc Path 
Length 

(ft)

Channel 
Length 

(ft)

Kirpich's 
Tc (min)

Tc + Tt at 
head 
(min)

Use Tc 

(min)
Location / ID #

PH 1: Mill to Ex. Tails
M1-12 mill 1.20 1.20 4563 4561 2 472 430 7.33 7.33 7.33
M1-11 chute 0.00 1.20 4561 4551 10 37 35 0.21 7.40 7.40
M1-10 mill 1.51 1.51 4562 4551 11 720 184 6.19 6.19 6.19
M1-8 mill 2.09 4.80 4550 4548 2 325 489 4.76 8.42 8.42
M1-7 mill 2.50 2.50 4552 4548 4 574 311 7.04 7.04 7.04
M1-6 chute 0.49 7.79 4550 4482 68 262 605 0.96 9.68 9.68
M1-14 mill 1.81 1.81 4568 4531 37 1061 947 6.07 6.07 6.07
M1-13 mill 8.72 10.52 4570 4482 88 664 1490 2.53 9.18 9.18
M1-5 mill 2.51 20.82 4474 4430 44 849 961 4.39 11.68 11.68

PH 1: Mill to E Cyn.
M1-16 mill 2.31 2.31 4566 4531 35 1001 715 5.80 5.80 5.80
M1-15 mill 0.85 0.85 4577 4536 41 295 390 1.33 1.33 5.00
M1-14 mill 0.75 3.90 4550 4530 20 662 101 4.46 6.01 6.01

PH 1: Offsite N/pond
OS1-1 offsite 23.21 0.00 4574 4500 74 1518 0 7.04 7.04 7.04
OS1-2 offsite 27.43 27.43 4654 4500 154 2970 947 11.52 11.52 11.52
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TypeLocation / ID #

PH 1: Mill to Ex. Tails
M1-12 mill
M1-11 chute
M1-10 mill
M1-8 mill
M1-7 mill
M1-6 chute
M1-14 mill
M1-13 mill
M1-5 mill

PH 1: Mill to E Cyn.
M1-16 mill
M1-15 mill
M1-14 mill

PH 1: Offsite N/pond
OS1-1 offsite
OS1-2 offsite

Rainfall 
Intensity, I 

(in/hr)

Discharge, 
Q100 (cfs)

Side 
slope, 

z

Base 
width, 
B (ft)

Rough-
ness, n

Slope, S 
(ft/ft)

Built 
Depth, 
D (ft)

Flow 
Depth, y 

(ft)

Area, 
Achl (ft

2)

Wetted 
Perimeter, 

P (ft)

Hydraulic 
Radius, R 

(ft)

5.03 5.4 2 2 0.035 0.005 1.5 0.79 2.8 5.5 0.51
5.01 5.4 2 2 0.080 0.229 1.5 0.45 1.3 4.0 0.32
5.34 7.2 2 2 0.035 0.005 1.5 0.91 3.5 6.1 0.57
4.74 20.5 2 2 0.035 0.005 1.5 1.50 7.5 8.7 0.86
5.11 11.5 2 2 0.035 0.005 1.5 1.14 4.9 7.1 0.69
4.40 30.8 3 6 0.080 0.252 2 0.65 5.2 10.1 0.51
5.37 8.7 2 2 0.035 0.005 1.5 1.00 4.0 6.5 0.62
4.53 42.9 2 4 0.035 0.034 2 1.08 6.7 8.8 0.75
4.06 76.0 2 6 0.045 0.054 2 1.24 10.5 11.6 0.91

5.44 11.3 2 2 0.035 0.005 1.5 1.13 4.8 7.1 0.68
5.66 4.3 2 2 0.035 0.005 1.5 0.70 2.4 5.1 0.47
5.39 18.9 2 2 0.035 0.005 1.5 1.45 7.1 8.5 0.84

5.11 0.0 2 2 0.035 0.005 1.5 1.50 7.5 8.7 0.86
4.08 100.8 2 6 0.045 0.036 3 1.61 14.9 13.2 1.13
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TypeLocation / ID #

PH 1: Mill to Ex. Tails
M1-12 mill
M1-11 chute
M1-10 mill
M1-8 mill
M1-7 mill
M1-6 chute
M1-14 mill
M1-13 mill
M1-5 mill

PH 1: Mill to E Cyn.
M1-16 mill
M1-15 mill
M1-14 mill

PH 1: Offsite N/pond
OS1-1 offsite
OS1-2 offsite

Velocity, 
VAVG (fps) τ (psf) R / W

Bend 
coeff., 

Kb

Bend 
shear, τb 

(psf)

θ 
(deg.)

K1 CV
VSS 

(ft/s)

Steep-
channel 
D50 (in)

Bottom 
D50 (in)

Side 
slope 

D50 (in)

Use D50 
(in)

1.92 0.25 6 1.43 0.35 26.6 0.72 1.13 2.57 1.88 0.9 1.1 2.5
4.19 6.38 50 1.05 6.70 26.6 0.72 0.94 4.19 15.63 5.8 3.7 12.0
2.07 0.28 6 1.43 0.41 26.6 0.72 1.13 2.77 2.27 1.0 1.3 2.5
2.72 0.47 6 1.43 0.67 26.6 0.72 1.13 3.63 4.54 1.8 2.3 2.5
2.34 0.36 6 1.43 0.51 26.6 0.72 1.13 3.13 3.09 1.3 1.7 2.5
5.96 10.22 50 1.05 10.73 18.4 0.87 0.94 5.96 25.23 10.1 6.4 24.0
2.18 0.31 6 1.43 0.45 26.6 0.72 1.13 2.91 2.57 1.1 1.5 2.5
6.44 2.26 6 1.43 3.24 26.6 0.72 1.13 8.60 13.47 16.4 21.5 24.0
7.22 4.19 6 1.43 5.99 26.6 0.72 1.13 9.64 19.62 21.1 27.6 24.0

2.33 0.35 6 1.43 0.51 26.6 0.72 1.13 3.11 3.05 1.3 1.7 2.5
1.80 0.22 6 1.43 0.31 26.6 0.72 1.13 2.41 1.61 0.8 1.0 2.5
2.67 0.45 6 1.43 0.65 26.6 0.72 1.13 3.56 4.31 1.7 2.2 2.5

2.72 0.47 6 1.43 0.67 26.6 0.72 1.13 3.63 0.00 1.7 2.3 2.5
6.77 3.61 6 1.43 5.17 26.6 0.72 1.13 9.04 18.86 16.8 22.0 24.0
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Type Drainage 
Area (ac)

Cum. 
Area 
(ac)

Ridgeline 
Elev. (ft)

Outlet 
Elev. (ft)

Basin 
Relief, 
H (ft)

Tc Path 
Length 

(ft)

Channel 
Length 

(ft)

Kirpich's 
Tc (min)

Tc + Tt at 
head 
(min)

Use Tc 

(min)
Location / ID #

PH 2: S Cell - W Side
F2-1A lateral 1.86 1.86 n/a 0.00 n/a 5.00
F2-1B lateral 1.13 1.13 n/a 0.00 n/a 5.00
F2-1 ford 0.00 2.99 n/a 0.00 n/a 5.00
F2-2A rundown 2.08 2.08 26 0.00 n/a 5.00
F2-2B lateral 1.13 1.13 n/a 0.00 n/a 5.00
F2-2C lateral 0.61 0.61 n/a 0.00 n/a 5.00
F2-2 ford 0.00 3.82 n/a 0.00 n/a 5.00
F2-3A rundown 1.14 1.14 32 0.00 n/a 5.00
F2-3B lateral 0.51 0.51 n/a 0.00 n/a 5.00
F2-3 ford 0.00 1.65 n/a 0.00 n/a 5.00
F2-4A rundown 4.74 4.74 69 0.00 n/a 5.00
F2-4B lateral 0.24 0.24 n/a 0.00 n/a 5.00
F2-4C lateral 0.15 0.15 n/a 0.00 n/a 5.00
F2-4 ford 0.00 5.14 n/a 0.00 n/a 5.00
F2-5A rundown 1.82 1.82 28 0.00 n/a 5.00
F2-5B lateral 0.68 0.68 n/a 0.00 n/a 5.00
F2-5C lateral 0.23 0.23 n/a 0.00 n/a 5.00
F2-5 ford 0.00 2.73 n/a 0.00 n/a 5.00
F2-6A rundown 0.27 0.27 20 0.00 n/a 5.00
F2-6B lateral 1.81 1.81 n/a 0.00 n/a 5.00
F2-6C lateral 1.04 1.04 n/a 0.00 n/a 5.00
F2-6 ford 0.00 3.12 n/a 0.00 n/a 5.00
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TypeLocation / ID #

PH 2: S Cell - W Side
F2-1A lateral
F2-1B lateral
F2-1 ford
F2-2A rundown
F2-2B lateral
F2-2C lateral
F2-2 ford
F2-3A rundown
F2-3B lateral
F2-3 ford
F2-4A rundown
F2-4B lateral
F2-4C lateral
F2-4 ford
F2-5A rundown
F2-5B lateral
F2-5C lateral
F2-5 ford
F2-6A rundown
F2-6B lateral
F2-6C lateral
F2-6 ford

Rainfall 
Intensity, I 

(in/hr)

Discharge, 
Q100 (cfs)

Side 
slope, 

z

Base 
width, 
B (ft)

Rough-
ness, n

Slope, S 
(ft/ft)

Built 
Depth, 
D (ft)

Flow 
Depth, y 

(ft)

Area, 
Achl (ft

2)

Wetted 
Perimeter, 

P (ft)

Hydraulic 
Radius, R 

(ft)

5.66 9.5 2 4 0.035 0.004 1 0.85 4.8 7.8 0.62
5.66 5.8 2 4 0.035 0.004 1 0.65 3.4 6.9 0.50
5.66 15.2 6 0 0.013 0.010 1 0.68 2.8 8.3 0.33
5.66 10.6 2 6 0.080 0.010 1.5 0.92 7.2 10.1 0.71
5.66 5.7 2 4 0.035 0.004 1 0.65 3.4 6.9 0.50
5.66 3.1 2 4 0.035 0.004 1 0.46 2.2 6.0 0.37
5.66 19.5 6 0 0.013 0.010 1 0.74 3.3 9.1 0.37
5.66 5.8 2 6 0.080 0.010 1.5 0.65 4.8 8.9 0.53
5.66 2.6 2 4 0.035 0.004 1 0.41 2.0 5.8 0.34
5.66 8.4 6 0 0.013 0.010 1 0.54 1.8 6.6 0.27
5.66 24.2 2 6 0.080 0.010 1.5 1.44 12.8 12.4 1.03
5.66 1.2 2 4 0.035 0.004 1 0.27 1.2 5.2 0.23
5.66 0.8 2 4 0.035 0.004 1 0.20 0.9 4.9 0.18
5.66 26.2 6 0 0.013 0.010 1 0.83 4.1 10.1 0.41
5.66 9.3 2 6 0.080 0.010 1.5 0.85 6.5 9.8 0.67
5.66 3.5 2 4 0.035 0.004 1 0.49 2.4 6.2 0.39
5.66 1.2 2 4 0.035 0.004 1 0.26 1.2 5.2 0.23
5.66 13.9 6 0 0.013 0.010 1 0.66 2.6 8.0 0.32
5.66 1.4 2 6 0.080 0.010 1.5 0.28 1.8 7.3 0.25
5.66 9.2 2 4 0.035 0.004 1 0.84 4.7 7.7 0.61
5.66 5.3 2 4 0.035 0.004 1 0.62 3.2 6.8 0.48
5.66 15.9 6 0 0.013 0.010 1 0.69 2.9 8.4 0.34
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TypeLocation / ID #

PH 2: S Cell - W Side
F2-1A lateral
F2-1B lateral
F2-1 ford
F2-2A rundown
F2-2B lateral
F2-2C lateral
F2-2 ford
F2-3A rundown
F2-3B lateral
F2-3 ford
F2-4A rundown
F2-4B lateral
F2-4C lateral
F2-4 ford
F2-5A rundown
F2-5B lateral
F2-5C lateral
F2-5 ford
F2-6A rundown
F2-6B lateral
F2-6C lateral
F2-6 ford

Velocity, 
VAVG (fps) τ (psf) R / W

Bend 
coeff., 

Kb

Bend 
shear, τb 

(psf)

θ 
(deg.)

K1 CV
VSS 

(ft/s)

Steep-
channel 
D50 (in)

Bottom 
D50 (in)

Side 
slope 

D50 (in)

Use D50 
(in)

1.95 0.21 12 1.05 0.22 26.6 0.72 1.07 2.30 1.51 0.8 0.8 2.5
1.68 0.16 12 1.05 0.17 26.6 0.72 1.07 1.99 1.09 0.6 0.6 2.5
5.51 0.42 50 1.05 0.44 9.5 0.97 0.94 5.51 0.00 7.2 4.6 9.0
1.48 0.57 3 1.85 1.06 26.6 0.72 1.19 2.21 2.07 0.5 0.8 6.0
1.68 0.16 12 1.05 0.17 26.6 0.72 1.07 1.98 1.08 0.6 0.6 2.5
1.39 0.11 12 1.05 0.12 26.6 0.72 1.07 1.64 0.72 0.4 0.4 2.5
5.86 0.46 50 1.05 0.49 9.5 0.97 0.94 5.86 0.00 8.2 5.2 9.0
1.22 0.41 3 1.85 0.75 26.6 0.72 1.19 1.83 1.39 0.3 0.5 6.0
1.31 0.10 12 1.05 0.11 26.6 0.72 1.07 1.54 0.64 0.4 0.4 2.5
4.75 0.34 50 1.05 0.36 9.5 0.97 0.94 4.75 0.00 5.3 3.3 6.0
1.89 0.90 3 1.85 1.66 26.6 0.72 1.19 2.82 3.58 0.8 1.3 6.0
1.01 0.07 12 1.05 0.07 26.6 0.72 1.07 1.19 0.38 0.2 0.2 2.5
0.87 0.05 12 1.05 0.05 26.6 0.72 1.07 1.02 0.29 0.2 0.2 2.5
6.31 0.52 50 1.05 0.54 9.5 0.97 0.94 6.31 0.00 9.6 6.1 12.0
1.42 0.53 3 1.85 0.98 26.6 0.72 1.19 2.12 1.89 0.4 0.7 6.0
1.44 0.12 12 1.05 0.13 26.6 0.72 1.07 1.70 0.78 0.4 0.4 2.5
1.00 0.07 12 1.05 0.07 26.6 0.72 1.07 1.18 0.38 0.2 0.2 2.5
5.39 0.41 50 1.05 0.43 9.5 0.97 0.94 5.39 0.00 6.9 4.4 9.0
0.74 0.17 3 1.85 0.32 26.6 0.72 1.19 1.11 0.53 0.1 0.2 6.0
1.94 0.21 12 1.05 0.22 26.6 0.72 1.07 2.28 1.48 0.8 0.8 2.5
1.64 0.15 12 1.05 0.16 26.6 0.72 1.07 1.94 1.03 0.6 0.6 2.5
5.57 0.43 50 1.05 0.45 9.5 0.97 0.94 5.57 0.00 7.4 4.7 9.0
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Type Drainage 
Area (ac)

Cum. 
Area 
(ac)

Ridgeline 
Elev. (ft)

Outlet 
Elev. (ft)

Basin 
Relief, 
H (ft)

Tc Path 
Length 

(ft)

Channel 
Length 

(ft)

Kirpich's 
Tc (min)

Tc + Tt at 
head 
(min)

Use Tc 

(min)
Location / ID #

PH 2: N Cell - W Side
F2-7A lateral 2.19 2.19 n/a 0.00 n/a 5.00
F2-7B lateral 2.21 2.21 n/a 0.00 n/a 5.00
F2-7 ford 0.00 4.41 n/a 0.00 n/a 5.00
F2-8A half-lateral 2.38 1.19 n/a 0.00 n/a 5.00
F2-8 ford 0.00 2.38 n/a 0.00 n/a 5.00
F2-9A half-lateral 2.08 1.04 n/a 0.00 n/a 5.00
F2-9 ford 0.00 2.08 n/a 0.00 n/a 5.00
F2-10A half-lateral 1.84 0.92 n/a 0.00 n/a 5.00
F2-10 ford 0.00 1.84 n/a 0.00 n/a 5.00

PH 2: N Cell - N Side
F2-11A rundown 2.14 2.14 264 0.00 n/a 5.00
F2-11B lateral 0.36 0.36 n/a 0.00 n/a 5.00
F2-11C lateral 0.83 0.83 n/a 0.00 n/a 5.00
F2-11 ford 0.00 3.33 n/a 0.00 n/a 5.00
F2-12A rundown 2.67 2.67 43 0.00 n/a 5.00
F2-12B lateral 0.27 0.27 n/a 0.00 n/a 5.00
F2-12C lateral 0.35 0.35 n/a 0.00 n/a 5.00
F2-12 ford 0.00 3.29 n/a 0.00 n/a 5.00
F2-13A half-lateral 2.04 1.02 n/a 0.00 n/a 5.00
F2-13 ford 0.00 2.04 n/a 0.00 n/a 5.00
OS2-2 (A) offsite 27.43 27.43 4654 4500 154 2970 508 11.52 11.52 11.52
F2-14A (A) offsite 2.44 29.87 440 0.00 11.52 11.52
OS2-1 (B) offsite 23.21 0.00 4574 4500 74 1518 219 7.04 7.04 7.04
F2-14B lateral 0.67 0.67 n/a 0.00 n/a 5.00
F2-14 ford 0.00 30.54 n/a 0.00 12.58 12.58

Note A: Constructed as OS1-2 in Phase 1
Note B: Natural channel, no improvements.  Sump does not contribute runoff for 100-year event.

Appendix G.1 Drainage_Shootaring.xls | Design Calcs 5/16/2008 3:29 PM



Tetra Tech Shootaring Mill Drainage Calculations: Channel Design Page 14 of 18

TypeLocation / ID #

PH 2: N Cell - W Side
F2-7A lateral
F2-7B lateral
F2-7 ford
F2-8A half-lateral
F2-8 ford
F2-9A half-lateral
F2-9 ford
F2-10A half-lateral
F2-10 ford

PH 2: N Cell - N Side
F2-11A rundown
F2-11B lateral
F2-11C lateral
F2-11 ford
F2-12A rundown
F2-12B lateral
F2-12C lateral
F2-12 ford
F2-13A half-lateral
F2-13 ford
OS2-2 (A) offsite
F2-14A (A) offsite
OS2-1 (B) offsite
F2-14B lateral
F2-14 ford

Rainfall 
Intensity, I 

(in/hr)

Discharge, 
Q100 (cfs)

Side 
slope, 

z

Base 
width, 
B (ft)

Rough-
ness, n

Slope, S 
(ft/ft)

Built 
Depth, 
D (ft)

Flow 
Depth, y 

(ft)

Area, 
Achl (ft

2)

Wetted 
Perimeter, 

P (ft)

Hydraulic 
Radius, R 

(ft)

5.66 11.2 2 4 0.035 0.004 1 0.93 5.4 8.2 0.67
5.66 11.3 2 4 0.035 0.004 1 0.93 5.5 8.2 0.67
5.66 22.4 6 0 0.013 0.010 1 0.78 3.7 9.5 0.39
5.66 6.1 2 4 0.035 0.004 1 0.67 3.5 7.0 0.51
5.66 12.1 6 0 0.013 0.010 1 0.62 2.3 7.6 0.31
5.66 5.3 2 4 0.035 0.004 1 0.62 3.2 6.8 0.48
5.66 10.6 6 0 0.013 0.010 1 0.59 2.1 7.2 0.29
5.66 4.7 2 4 0.035 0.004 1 0.58 3.0 6.6 0.45
5.66 9.4 6 0 0.013 0.010 1 0.57 1.9 6.9 0.28

5.66 10.9 2 6 0.080 0.010 1.5 0.93 7.3 10.2 0.72
5.66 1.8 2 4 0.035 0.004 1 0.34 1.6 5.5 0.29
5.66 4.2 2 4 0.035 0.004 1 0.54 2.8 6.4 0.43
5.66 16.9 6 0 0.013 0.010 1 0.71 3.0 8.6 0.35
5.66 13.6 2 6 0.080 0.010 1.5 1.05 8.5 10.7 0.80
5.66 1.4 2 4 0.035 0.004 1 0.28 1.3 5.3 0.25
5.66 1.8 2 4 0.035 0.004 1 0.33 1.6 5.5 0.28
5.66 16.8 6 0 0.013 0.010 1 0.70 3.0 8.6 0.35
5.66 5.2 2 4 0.035 0.004 1 0.61 3.2 6.7 0.47
5.66 10.4 6 0 0.013 0.010 1 0.59 2.1 7.2 0.29
4.08 100.8 2 6 0.045 0.036 3 1.61 14.9 13.2 1.13
4.08 109.7 2 6 0.045 0.036 3 1.69 15.8 13.5 1.17
5.11 0.0 2 2 0.035 0.146 3 1.48 7.3 8.6 0.85
5.66 3.4 2 4 0.035 0.004 1 0.48 2.4 6.2 0.39
3.92 107.8 6 8 0.013 0.010 1 0.93 12.6 19.3 0.65

Appendix G.1 Drainage_Shootaring.xls | Design Calcs 5/16/2008 3:29 PM



Tetra Tech Shootaring Mill Drainage Calculations: Channel Design Page 15 of 18

TypeLocation / ID #

PH 2: N Cell - W Side
F2-7A lateral
F2-7B lateral
F2-7 ford
F2-8A half-lateral
F2-8 ford
F2-9A half-lateral
F2-9 ford
F2-10A half-lateral
F2-10 ford

PH 2: N Cell - N Side
F2-11A rundown
F2-11B lateral
F2-11C lateral
F2-11 ford
F2-12A rundown
F2-12B lateral
F2-12C lateral
F2-12 ford
F2-13A half-lateral
F2-13 ford
OS2-2 (A) offsite
F2-14A (A) offsite
OS2-1 (B) offsite
F2-14B lateral
F2-14 ford

Velocity, 
VAVG (fps) τ (psf) R / W

Bend 
coeff., 

Kb

Bend 
shear, τb 

(psf)

θ 
(deg.)

K1 CV
VSS 

(ft/s)

Steep-
channel 
D50 (in)

Bottom 
D50 (in)

Side 
slope 

D50 (in)

Use D50 
(in)

2.05 0.23 12 1.05 0.24 26.6 0.72 1.07 2.42 1.69 0.9 0.9 2.5
2.06 0.23 12 1.05 0.24 26.6 0.72 1.07 2.42 1.70 0.9 0.9 2.5
6.07 0.49 50 1.05 0.51 9.5 0.97 0.94 6.07 0.00 8.9 5.6 9.0
1.71 0.17 12 1.05 0.17 26.6 0.72 1.07 2.02 1.12 0.6 0.6 2.5
5.21 0.39 50 1.05 0.41 9.5 0.97 0.94 5.21 0.00 6.4 4.1 9.0
1.64 0.15 12 1.05 0.16 26.6 0.72 1.07 1.93 1.03 0.6 0.6 2.5
5.03 0.37 50 1.05 0.39 9.5 0.97 0.94 5.03 0.00 5.9 3.8 6.0
1.58 0.14 12 1.05 0.15 26.6 0.72 1.07 1.86 0.94 0.5 0.5 2.5
4.88 0.35 50 1.05 0.37 9.5 0.97 0.94 4.88 0.00 5.6 3.5 6.0

1.49 0.58 3 1.85 1.07 26.6 0.72 1.19 2.22 2.10 0.5 0.8 6.0
1.17 0.08 12 1.05 0.09 26.6 0.72 1.07 1.37 0.51 0.3 0.3 2.5
1.53 0.14 12 1.05 0.14 26.6 0.72 1.07 1.80 0.88 0.5 0.5 2.5
5.66 0.44 50 1.05 0.46 9.5 0.97 0.94 5.66 0.00 7.6 4.8 9.0
1.60 0.66 3 1.85 1.21 26.6 0.72 1.19 2.38 2.44 0.5 0.9 6.0
1.06 0.07 12 1.05 0.07 26.6 0.72 1.07 1.24 0.42 0.2 0.2 2.5
1.16 0.08 12 1.05 0.09 26.6 0.72 1.07 1.36 0.50 0.3 0.3 2.5
5.65 0.44 50 1.05 0.46 9.5 0.97 0.94 5.65 0.00 7.6 4.8 9.0
1.63 0.15 12 1.05 0.16 26.6 0.72 1.07 1.92 1.01 0.6 0.6 2.5
5.01 0.37 50 1.05 0.39 9.5 0.97 0.94 5.01 0.00 5.9 3.7 6.0
6.77 3.61 6 1.43 5.17 26.6 0.72 1.13 9.05 18.86 16.9 22.0 24.0
6.94 3.78 6 1.43 5.41 26.6 0.72 1.13 9.26 19.96 17.7 23.1 24.0
14.57 13.5 6 1.43 19.27 26.6 0.72 1.13 19.46 0.00 116.9 152.7 84.0
1.43 0.12 12 1.05 0.13 26.6 0.72 1.07 1.69 0.77 0.4 0.4 2.5
8.59 0.58 50 1.05 0.61 9.5 0.97 0.94 8.59 0.00 20.2 12.8 24.0
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Type Drainage 
Area (ac)

Cum. 
Area 
(ac)

Ridgeline 
Elev. (ft)

Outlet 
Elev. (ft)

Basin 
Relief, 
H (ft)

Tc Path 
Length 

(ft)

Channel 
Length 

(ft)

Kirpich's 
Tc (min)

Tc + Tt at 
head 
(min)

Use Tc 

(min)
Location / ID #

PH 2: N Cell - E Side
F2-16A half-lateral 1.01 0.51 n/a 0.00 n/a 5.00
F2-16 ford 0.00 1.01 n/a 0.00 n/a 5.00
F2-17A half-lateral 0.42 0.21 n/a 0.00 n/a 5.00
F2-17 ford 0.00 0.42 n/a 0.00 n/a 5.00
F2-18A half-lateral 0.88 0.44 n/a 0.00 n/a 5.00
F2-18 (C) ford 18.31 19.19 n/a 0.00 10.40 10.40
F2-19A half-lateral 0.76 0.38 n/a 0.00 n/a 5.00
F2-19 ford 0.00 0.76 n/a 0.00 n/a 5.00
F2-20A (D) mill 3.60 3.60 543 0.00 n/a 5.00
F2-20B lateral 0.13 0.13 n/a 0.00 n/a 5.00
F2-20 ford 0.00 3.73 n/a 0.00 n/a 5.00
F2-21A half-lateral 3.51 1.76 n/a 0.00 n/a 5.00
F2-21 (E) ford 5.93 9.44 n/a 0.00 10.95 10.95

PH 2: S Cell - E Side
F1-8A chute 4.67 4.67 4548 4522 26 774 128 4.83 n/a 5.00
F1-8B lateral 0.26 0.26 4540 4466 74 163 n/a 0.53 n/a 5.00
F1-8C lateral 0.84 0.84 4524 4466 58 138 n/a 0.48 n/a 5.00
F1-8 ford 0.00 5.76 0 0 0 n/a 0.00 n/a 5.00
F1-9A half-lateral 0.70 0.35 4554 4466 88 205 n/a 0.65 n/a 5.00
F1-9 ford 0.00 0.70 0 0 0 n/a 0.00 n/a 5.00
F1-10A half-lateral 1.32 0.66 4552 4466 86 277 n/a 0.93 n/a 5.00
F1-10 ford 0.00 1.32 0 0 0 n/a 0.00 n/a 5.00

Note C: Includes drainage from M1-6 and M1-13
Note D: M2-1
Note E: Includes drainage from M1-2 and M1-4
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TypeLocation / ID #

PH 2: N Cell - E Side
F2-16A half-lateral
F2-16 ford
F2-17A half-lateral
F2-17 ford
F2-18A half-lateral
F2-18 (C) ford
F2-19A half-lateral
F2-19 ford
F2-20A (D) mill
F2-20B lateral
F2-20 ford
F2-21A half-lateral
F2-21 (E) ford

PH 2: S Cell - E Side
F1-8A chute
F1-8B lateral
F1-8C lateral
F1-8 ford
F1-9A half-lateral
F1-9 ford
F1-10A half-lateral
F1-10 ford

Rainfall 
Intensity, I 

(in/hr)

Discharge, 
Q100 (cfs)

Side 
slope, 

z

Base 
width, 
B (ft)

Rough-
ness, n

Slope, S 
(ft/ft)

Built 
Depth, 
D (ft)

Flow 
Depth, y 

(ft)

Area, 
Achl (ft

2)

Wetted 
Perimeter, 

P (ft)

Hydraulic 
Radius, R 

(ft)

5.66 2.6 2 4 0.035 0.004 1 0.41 2.0 5.8 0.34
5.66 5.2 6 0 0.013 0.010 1 0.45 1.2 5.5 0.22
5.66 1.1 2 4 0.035 0.004 1 0.25 1.1 5.1 0.22
5.66 2.2 6 0 0.013 0.010 1 0.33 0.6 4.0 0.16
5.66 2.2 2 4 0.035 0.004 1 0.38 1.8 5.7 0.32
4.25 73.4 6 4 0.013 0.010 1 0.94 9.1 15.5 0.59
5.66 1.9 2 4 0.035 0.004 1 0.35 1.6 5.6 0.29
5.66 3.9 6 0 0.013 0.010 1 0.41 1.0 4.9 0.20
5.66 18.3 2 4 0.035 0.029 1.5 0.71 3.8 7.2 0.53
5.66 0.7 2 4 0.035 0.004 1 0.19 0.8 4.8 0.17
5.66 19.0 6 0 0.013 0.010 1 0.74 3.3 9.0 0.36
5.66 8.9 2 4 0.035 0.004 1 0.82 4.7 7.7 0.61
4.17 35.4 6 0 0.013 0.010 1 0.93 5.2 11.3 0.46

5.66 23.8 3 6 0.080 0.438 2 0.48 3.6 9.0 0.40
5.66 1.3 2 4 0.035 0.004 1 0.28 1.3 5.2 0.24
5.66 4.3 2 4 0.035 0.004 1 0.55 2.8 6.4 0.43
5.66 29.4 6 0 0.013 0.010 1 0.87 4.5 10.6 0.43
5.66 1.8 2 4 0.035 0.004 1 0.33 1.6 5.5 0.28
5.66 3.6 6 0 0.013 0.010 1 0.39 0.9 4.8 0.19
5.66 3.4 2 4 0.035 0.004 1 0.48 2.4 6.1 0.39
5.66 6.7 6 0 0.013 0.010 1 0.50 1.5 6.1 0.25
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TypeLocation / ID #

PH 2: N Cell - E Side
F2-16A half-lateral
F2-16 ford
F2-17A half-lateral
F2-17 ford
F2-18A half-lateral
F2-18 (C) ford
F2-19A half-lateral
F2-19 ford
F2-20A (D) mill
F2-20B lateral
F2-20 ford
F2-21A half-lateral
F2-21 (E) ford

PH 2: S Cell - E Side
F1-8A chute
F1-8B lateral
F1-8C lateral
F1-8 ford
F1-9A half-lateral
F1-9 ford
F1-10A half-lateral
F1-10 ford

Velocity, 
VAVG (fps) τ (psf) R / W

Bend 
coeff., 

Kb

Bend 
shear, τb 

(psf)

θ 
(deg.)

K1 CV
VSS 

(ft/s)

Steep-
channel 
D50 (in)

Bottom 
D50 (in)

Side 
slope 

D50 (in)

Use D50 
(in)

1.31 0.10 12 1.05 0.11 26.6 0.72 1.07 1.54 0.64 0.4 0.4 2.5
4.20 0.28 50 1.05 0.30 9.5 0.97 0.94 4.20 0.00 4.1 2.6 6.0
0.97 0.06 12 1.05 0.06 26.6 0.72 1.07 1.15 0.36 0.2 0.2 2.5
3.38 0.20 50 1.05 0.21 9.5 0.97 0.94 3.38 0.00 2.6 1.6 3.0
1.25 0.09 12 1.05 0.10 26.6 0.72 1.07 1.47 0.58 0.3 0.3 2.5
8.04 0.59 50 1.05 0.62 9.5 0.97 0.94 8.04 0.00 17.0 10.8 18.0
1.19 0.09 12 1.05 0.09 26.6 0.72 1.07 1.40 0.53 0.3 0.3 2.5
3.92 0.25 50 1.05 0.27 9.5 0.97 0.94 3.92 0.00 3.5 2.2 6.0
4.80 1.30 6 1.43 1.86 26.6 0.72 1.13 6.41 7.11 8.7 11.4 12.0
0.82 0.05 12 1.05 0.05 26.6 0.72 1.07 0.97 0.26 0.1 0.1 2.5
5.83 0.46 50 1.05 0.48 9.5 0.97 0.94 5.83 0.00 8.1 5.1 9.0
1.92 0.21 12 1.05 0.22 26.6 0.72 1.07 2.27 1.46 0.8 0.8 2.5
6.80 0.58 50 1.05 0.61 9.5 0.97 0.94 6.80 0.00 11.3 7.2 12.0

6.63 13.15 50 1.05 13.81 18.4 0.87 0.94 6.63 28.85 14.2 9.0 24.0
1.04 0.07 12 1.05 0.07 26.6 0.72 1.07 1.22 0.40 0.2 0.2 2.5
1.53 0.14 12 1.05 0.14 26.6 0.72 1.07 1.81 0.89 0.5 0.5 2.5
6.49 0.54 50 1.05 0.57 9.5 0.97 0.94 6.49 0.00 10.2 6.5 12.0
1.16 0.08 12 1.05 0.09 26.6 0.72 1.07 1.36 0.50 0.3 0.3 2.5
3.84 0.25 50 1.05 0.26 9.5 0.97 0.94 3.84 0.00 3.3 2.1 6.0
1.42 0.12 12 1.05 0.13 26.6 0.72 1.07 1.68 0.76 0.4 0.4 2.5
4.49 0.31 50 1.05 0.33 9.5 0.97 0.94 4.49 0.00 4.7 3.0 6.0
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CLIENT: Uranium One MADE BY: EKB DATE:

JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:

SUBJECT: PMP Estimation APPROVED: SHEET:

Local Storm PMP Calculations:
HMR 49 Step:

6.3A Local storm PMP computation
1. Average 1-hr, 1-mi2 PMP for drainage [fig. 4.5] 8.3 in.

2. a. Reduction for elevation [5% per 1000' above 5000'] 0.0 %
b. step 1 x (100 - 2a). 8.3 in

3. Average 6/1-hr ratio for drainage [fig 4.7] 1.10

4. 0.25 0.5 0.75 1 2 3 4 5 6
86 93 97 100 107 109 110 110 110 %

5. 7.1 7.7 8.1 8.3 8.9 9.0 9.1 9.1 9.1 in

6. Areal reduction [fig. 4.9] 100 100 100 100 100 100 100 100 100 %

7. Areal reduced PMP [5 x 6] 7.1 7.7 8.1 8.3 8.9 9.0 9.1 9.1 9.1 in

1 2 3 4 5 6
8. 8.3 0.6 0.2 0.1 0.0 0.0 in

1 2 3 4
7.1 0.6 0.3 0.2 } 15-min increments

9. Time sequence of incremental PMP according to: order: 5 3 1 2 4 6
a.  HMR No. 5 Hourly increments [table 4.7] 0.0 0.2 8.3 0.6 0.1 0.0 in

1 2 3 4 5 6 hrs
order: 6 4 2 1 3 5

b. EM-1110-2-1411 Hourly increments [table 4.7] 0.0 0.1 0.6 8.3 0.2 0.0 in
1 2 3 4 5 6 hrs

order: 1 2 3 4
c. Four largest 15-min increments [table 4.8] 7.1 0.6 0.3 0.2 in

0.25 0.50 0.75 1.00 hrs

1 of 1

subtraction of 7]

1-mi2 PMP for indicated

Incremental PMP [successive

Duration (hrs)
Durational variation for 6/1-hr
ratio of step 3 [table 4.4]

durations [2b x 4]

4/10/2008
114-181692

PMP Rainfall Estimate_Shootaring.xls Local Storm 4/10/2008 11:13 PM
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CLIENT: Uranium One MADE BY: EKB DATE:

JOB TITLE: Shootaring Mill Operations Plan CHECKED: JOB NUMBER:

SUBJECT: Tailings Impoundment Freeboard Calculations APPROVED: SHEET:

Tailings Impoundment Area and Volume

Volumes determined using average end areas.

South Cell

Elevation Area Incr. Volume Cum. 
Volume Area Incr. 

Volume
Cum. 

Volume
(ft) (ft2) (ft3) (ft3) (ac) (ac-ft) (ac-ft)

4360 20647 0 0 0.47 0 0
4370 183916 1022815 1022815 4.22 23.48 23.48
4380 423337 3036265 4059080 9.72 69.70 93.18
4390 705404 5643705 9702785 16.19 129.56 222.75
4400 958848 8321260 18024045 22.01 191.03 413.78
4410 1108011 10334295 28358340 25.44 237.24 651.02
4420 1209713 11588620 39946960 27.77 266.04 917.06
4430 1315462 12625875 52572835 30.20 289.85 1206.91
4440 1490284 14028730 66601565 34.21 322.06 1528.96
4450 1583228 15367560 81969125 36.35 352.79 1881.75
4455 1630927 8035388 90004512.5 37.44 184.47 2066.22
4460 1678626 8273883 98278395 38.54 189.94 2256.16
4466 1737064 10247070 108525465 39.88 235.24 2491.40
4468 1756738 3493802 112019267 40.33 80.21 2571.61

North Cell

Elevation Area Incr. Volume Cum. 
Volume Area Incr. 

Volume
Cum. 

Volume
(ft) (ft2) (ft3) (ft3) (ac) (ac-ft) (ac-ft)

4404 6137 0 0 0.14 0 0
4410 89211 286044 286044 2.05 6.57 6.57
4420 355732 2224715 2510759 8.17 51.07 57.64
4430 779590 5676610 8187369 17.90 130.32 187.96
4440 1171163 9753765 17941134 26.89 223.92 411.87
4450 1520354 13457585 31398719 34.90 308.94 720.82
4455 1585132 7763714 39162432.8 36.39 178.23 899.05
4460 1649909 8087601 47250034 37.88 185.67 1084.71
4466 1710598 10081521 57331555 39.27 231.44 1316.15
4468 1730985 3441583 60773138 39.74 79.01 1395.16

5/12/2008
114-181692
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CLIENT: Uranium One MADE BY: EKB DATE:

JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:

SUBJECT: Tailings Impoundment Freeboard Calculations APPROVED: SHEET:

Catchment Area and Design Flood Volume:

Tailings impoundment must be able to contain the water rise due to the design flood, plus wind and wave action.
Design flood is the 6-hour PMF series, per NRC Regulatory Guide 3.11 (1977), and proposed Revision Three
of RG 3.11, issued February 2008 as Draft Regulatory Guide DG-3032.

6-hour Local Storm PMP (in) = 9.1 (See PMP estimates)
40% of 6-hour PMP (in) = 3.64

100-year, 6-hour precipitation (in) = 1.79 (NOAA Atlas 14 rainfall, reproduced below)
Total PMF-series precipitation (in) = 14.53

Assumed runoff coefficient = 0.90 (assumed to apply to both tailings and offsite areas)
Runoff depth (in) = 13.08 (Runoff depth = Total precipitation x Runoff coefficient)

6 12 24 48 192
1 0.55 0.67 0.79 0.88 1
2 0.69 0.83 1 1.11 1.26
5 0.89 1.05 1.29 1.42 1.62
10 1.06 1.23 1.53 1.68 1.91
25 1.31 1.49 1.86 2.06 2.32
50 1.52 1.69 2.12 2.36 2.65
100 1.79 1.91 2.4 2.69 3.01
200 2.14 2.2 2.7 3.03 3.38
500 2.71 2.74 3.11 3.53 3.92
1000 3.24 3.27 3.44 3.93 4.34

* ARI = Approximate Recurrence Interval

Phase: 1 2 2
Cell: North

Cell Area (ac): 34.52 41.85 40.31
Outside Area Contributing Runon (ac): 41.44 33.13 109.37

Total Area (ac): 75.96 74.99 149.67
Runoff volume (ac-ft): 82.77 81.72 163.11

Maximum liner elevation (ft): 4430.0 4466.0 4466.0
Assumed operating water surface elev.(ft): 4420.0 4455.0 4455.0

Surface area at operating WSE (ac): 27.77 37.44 36.39
WSE rise due to design flood (ft): 2.98 2.18 4.48

Runoff volume [ac-ft] = Total Area [ac] * Runoff depth [in] / 12 [in/foot]
WSE = Water surface elevation
WSE rise due to design flood [ft] = Runoff volume [ac-ft] / Surface area [ac]

ARI* 
(years)

Duration (hours)

5/12/2008
114-181692

South
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CLIENT: Uranium One MADE BY: EKB DATE:

JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:

SUBJECT: Tailings Impoundment Freeboard Calculations APPROVED: SHEET:

5/12/2008
114-181692

Windspeed, fetch, and wind setup

Fetch:

Wind setup is typically calculated using roughly twice the effective fetch, but here the straight-line fetch
was determined directly, so no adjustments to effective fetch are required.

Straight-line fetch was measured as the longest distance across the lined area for each cell in any direction.
This method is conservative because it ignores the possibility that the design windspeed may
not necessarily occur along the measured fetch, and because the liner extents exceed the possible
pool extents due to the presence of freeboard and the width of horizontal liner atop the perimeter bench.

Water depth over fetch was assumed constant, at the operating water level plus the rise due to the design storm.
The shallow depth was selected to lead to a conservative (high) estimate of wind setup, which increases with
decreasing depth.  Use of the shallow water depth does not affect the wave-height or wave runup determinations,
which were not sensitive to operating water depth within the range of reasonable depths.

Phase: 1 2 2
Cell: North

WSE Rise due to design flood (ft): 2.98 2.18 4.48
Operating water depth (ft): 2.00 2.00 2.00

Fetch (ft): 1625 1625 1961
Fetch (mi): 0.31 0.31 0.37

Fastest-mile wind speed:

Design wind at 100 -year recurrence interval, based on adjustment of 50-year windspeed.

50-year windspeed based on Figure 1 in ANSI/ASCE 7-93 "Minimum Design Loads for Buildings and 
Other Structures".

Use importance factor, I = 1.07, for "essential facilities" (Category III), which has the effect of converting the
50-year windspeed to a 100-year value.

Revisions to ANSI/ASCE 7-93 requiring use of the 3-second gust instead of the fastest-mile windspeed are
not applicable to reservoir wind-wave effects analysis in general, or this case in particular.  For the present
analysis, the duration of the controlling windspeed is between 0.2 and 0.3 hours (see individual cell-phase
calculation sheets).  Short gusts do not control wave growth.

Fastest-mile 10-m overland windspeed, V = 70.00 mph
Importance factor to obtain 100-year windspeed, I = 1.07 (Exposure Class C)

Use 100-yr fastest-mile wind speed, I x V = 75 mph (rounded)
= 110.0 fps

South
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CLIENT: Uranium One MADE BY: EKB DATE:

JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:

SUBJECT: Tailings Impoundment Freeboard Calculations APPROVED: SHEET:

5/12/2008
114-181692

Adjustments to Wind Speed

See CEM II-2-1-i.(3), "Procedure for adjusting observed winds" for figures & detailed explanation of methods.

Level:
U10 = Uz (10/z)1/7 For z < 20 m; z must be in meters

Use CEM Fig II-2-6 if air-sea temperature data is available, or if z exceeds 20 meters
Assume wind speed read at 10 m; no correction required

U / U10 = 1.0 for measurements taken at 10 m
U10 = Uf / (U / U10) = 75.00 mph

Location (overland or overwater):
Location and stability adjustments are applied after duration adjustments in the table below
Use CEM Fig II-2-7 for windspeed measurements taken over land

RL = UW / UL = 1.2 for winds blowing off the water
If fetch < 10 miles & wind data is taken over land, UW = 1.2 UL, and RT is not applied (equivalent to RL = RT = 1.1).
This applies here; fetches do not exceed 1 mile.

Boundary layer stability:
Location and stability adjustments are applied after duration adjustments in the table below
Use CEM Fig II-2-8 when air-sea temperature difference is known; RT = 1.1 otherwise
No air-sea temperature information is available; therefore

RT = WC / WW = 1.0 RT is not applicable to fetches < 10 miles.

Adjusted fastest-mile windspeed, Uf(adj) = U10 * RL * RT = 90.00 mph  = 132.00 fps
40.23 m/s

Duration:
Equation from CEM Fig II-2-2 (SPM Fig 3-12), Duration of the fastest mile windspeed as a function of windspeed:

t = 3600 / Uf (Uf in mph)
Equations from CEM Fig II-2-1 (SPM Fig. 3-13), Ratio of windspeed of any duration Ut to the 1-hour windspeed U3600:

1.277 + 0.296 tanh [0.9 log10 (45/t)] 1 sec < t < 3,600 sec
-0.15 log10 t + 1.5334 3,600 sec < t < 36,000 sec

Return 
Period (yr)

Uf(adj) (mph) t (sec) Ut / U3,600
U3,600 

(mph)
U3,600 (fps)

100 90.00 40.0 1.291 69.7 102.3

Duration is further modified during determination of the design wave conditions.

Ut / U3,600 = 
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CLIENT: Uranium One MADE BY: EKB DATE:

JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:

SUBJECT: Tailings Impoundment Freeboard Calculations APPROVED: SHEET:

5/12/2008
114-181692

Wind Setup:

Use Zuider-Zee formula, from EM-1110-2-1420 "Hydrologic Engineering Requirements for Dams" (31 Oct 97)

  U2 F  
  1400 D

S = Wind tide (setup)
U = Average wind velocity over the fetch (fastest-mile, adjusted to overwater value)
F = Fetch
D = Average depth of water along the fetch line

U = 90.0 mph (fastest-mile speed, adjusted to overwater value)

Phase: 1 2 2
Cell: North

Fetch, F (mi): 0.31 0.31 0.37
WSE Rise due to design flood (ft): 2.98 2.18 4.48

Operating water depth (ft): 2.00 2.00 2.00
Water depth, D (ft): 4.98 4.18 6.48
Wind setup, S (ft): 0.36 0.43 0.33

Wind setup is not included in water depth for computation of the design wave height,
but is used to compute the wave runup at the shoreline

Design Wave & Wave Runup:

See sheets for individual Cell-Phase combinations for design wave and wave runup computations.

Total Freeboard

Total freeboard is the sum of the rise due to the design flood, wind setup, and wave runup.

Phase: 1 2 2
Cell: North

WSE Rise due to design flood (ft): 2.98 2.18 4.48
Wind setup (ft): 0.36 0.43 0.33

Wave runup (ft): 2.85 2.34 2.59
Total freeboard (ft): 6.19 4.94 7.40

Use: rounded up to the next half-foot (ft): 6.50 5.00 7.50

South

S =

South
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Page 1 of 4

CLIENT: Uranium One MADE BY: EKB DATE:

JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:

SUBJECT: Tailings Impoundment Freeboard Calculations APPROVED: SHEET:

Design Wave Conditions, Phase 1, South Cell:

Inputs:

Use:
Adjusted 100-yr, 1-hr windspeed, U3600 = 69.7 mph 102.3 fps

Effective fetch, X = 0.31 miles = 1625 ft (use straight-line fetch, conservative)
Water depth, d = 4.98 feet (minimum operating depth + design storm rise)

Equations:
CEM now recommends computing deepwater wave heights for shallow water, subject to the limiting wave
period given by CEM Eq II-2-39, and a limiting height of 0.6 times the depth.  See pp. II-2-45 through 47.

Time required for waves crossing a fetch X under a velocity u to become fetch-limited (CEM Eq II-2-35):

 77.23 X0.67 CEM Fig II-2-3, "Equivalent duration for wave generation
 u0.34 g0.33 as a function of fetch and wind speed," gives the same

same information graphically for fetches up to 10 km.
Limiting wave period in shallow water:

Tp = 9.78 (d/g)1/2 CEM Eq II-2-39

Equations governing wave growth with fetch (CEM Eq II-2-36):
gHmo / u*

2 =  0.0413 ( g X / u*
2 )1/2

gTp / u* =  0.651 ( g X / u*
2 )1/3

CD = u*
2 / U10

2

CD = 0.001 (1.1 + 0.035 U10) (Requires U10 in m/s)
where

X = straight line fetch distance over which the wind blows
Hmo = energy-based significant wave height

Tp = frequency
CD = drag coefficient
U10 = wind speed at 10 m elevation

u* = friction velocity

The fully-developed wave height is given by CEM Eq II-2-30:
H: = λ5 u

2 / g = 0.27 u2 / 32.2 (u in ft/s)

The fully-developed wave height (upper limit to wave growth for any wind speed)  is given by CEM Eq II-2-30:
gHm0 / u*

2 = 211.5
gTp / u* = 239.8

For duration-limited conditions, duration is converted into an equivalent fetch using CEM Eq II-2-38:
gX / u*

2 =  0.00523 ( g t / u* )
3/2 (where t is the duration)

114-181692
5/12/2008

tx,u = 
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CLIENT: Uranium One MADE BY: EKB DATE:

JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:

SUBJECT: Tailings Impoundment Freeboard Calculations APPROVED: SHEET:

114-181692
5/12/2008

Calculations:

Duration, t 
(hr) t (sec) Ut / U3,600 Ut (mph) tx,u (hrs) u*

2 

(ft2/sec2)
gHm0 / u*

2 gTp / u* Hm0 (ft) Tp (sec)

0.01 36 1.303 90.8 0.18 44.76 1.4 6.9 1.96 1.42
0.1 360 1.078 75.2 0.20 27.69 1.8 8.0 1.54 1.32
0.2 720 1.042 72.6 0.20 25.39 1.9 8.3 1.48 1.30

0.234 842.4 1.035 72.2 0.20 25.01 1.9 8.3 1.47 1.29
0.235 846 1.035 72.2 0.20 25.00 1.9 8.3 1.47 1.29
0.3 1080 1.027 71.6 0.20 24.47 1.9 8.4 1.45 1.29
1 3600 1.000 69.7 0.20 22.90 2.0 8.6 1.40 1.27
2 7200 0.955 66.6 0.20 20.42 2.1 8.9 1.33 1.25
4 14400 0.910 63.4 0.21 18.11 2.2 9.3 1.25 1.23
6 21600 0.883 61.6 0.21 16.84 2.3 9.5 1.20 1.21
8 28800 0.864 60.3 0.21 15.97 2.4 9.7 1.17 1.20
10 36000 0.850 59.3 0.21 15.32 2.4 9.8 1.15 1.19

gX / u*
2 X (mi) gHm0 / u*

2 gTp / u* Hm0 (ft) Tp (sec) Limitation Hm0 (ft) Tp (sec)
0.01 12 0.0 0.1 1.5 0.20 0.31 Duration 0.20 0.31
0.1 541 0.1 1.0 5.3 0.83 0.87 Duration 0.83 0.87
0.2 1632 0.2 1.7 7.7 1.32 1.20 Duration 1.32 1.20

0.234 2089 0.3 1.9 8.3 1.47 1.29 Duration 1.47 1.29
0.235 2103 0.3 1.9 8.3 1.47 1.30 Fetch 1.47 1.29
0.3 3083 0.4 2.3 9.5 1.74 1.46 Fetch 1.45 1.29
1 19718 2.7 5.8 17.6 4.12 2.61 Fetch 1.40 1.27
2 60767 7.3 10.2 25.6 6.46 3.59 Fetch 1.33 1.25
4 188086 20.0 17.9 37.3 10.07 4.93 Fetch 1.25 1.23
6 364928 36.1 24.9 46.5 13.05 5.93 Fetch 1.20 1.21
8 584561 54.9 31.6 54.4 15.66 6.76 Fetch 1.17 1.20
10 842909 76.0 37.9 61.5 18.04 7.48 Fetch 1.15 1.19

Controlling hindcast wave: Fetch-limited
Hmo = 1.47 feet

Tp = 1.29 sec

Limiting wave period: Tp = 9.78 (d/g)0.5 = 3.85 sec
Period OK, use deepwater values

Limiting wave height: 0.6*d = 3.0 feet
Wave height OK

Controlling Conditions

Wind Velocity and Duration

Duration-Limited ConditionsDuration, t 
(hr)

Fetch-Limited Conditions
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CLIENT: Uranium One MADE BY: EKB DATE:

JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:

SUBJECT: Tailings Impoundment Freeboard Calculations APPROVED: SHEET:

114-181692
5/12/2008

Check Maximum Breaking Wave:

Fig 2-2 of EM 1110-2-1614, or SPM Fig 7-4, gives the maximum breaker height, Hb:

Nearshore slope, m:

Assume nearshore slope, m = 0.000 ft/ft (tailings surface assumed level)

Depth at structure, d s :
Operating water depth = 2.00 ft

Rise due to PMF series = 2.98 ft
Wind setup = 0.36 ft

Depth at structure, ds = 5.34 ft

Controlling wave height:
Wave period, T = 1.29 sec

ds / gT2 = 0.0992
Not used Hs / Hmo  = exp [C0 ( d / gTp

2 )-C1] Where C0=0.00089 (0.00136 conservative) & C1=0.834
Not used Hs / Hmo  = 1.009
Not used Hs = 1.48

Hb / ds  = 0.78 (EM 1110-2-1614, Fig 2-2, "Design Breaker Height,"
Maximum breaker height, Hb  = 4.16 ft at T or SPM Fig 7-4, at computed m and ds/gT2.)

Hindcast wave height, Hm0 = 1.47 feet
Controlling wave height, H = 1.47 feet (Hindcast wave height controls)

Check maximum breaker height at a variety of wave periods other than the hindcast period (after CETN-III-2):
Typical range of periods from 0.5*T to 1.9*T = 0.65 sec to 1.16 sec

Assumed 
T* (sec) ds / gT2 Hb / ds Hb (ft) Use for design:

0.65 0.3966 0.78 4.2 at 0% slope H = 1.47 feet
1.16 0.1224 0.78 4.2 at 0% slope Tp = 1.29 sec
3.85 0.0112 0.78 4.2 at 0% slope
3.85 0.0112 1.2 6.4 at 10% slope (assumed max; not actual)
10.00 0.0017 0.8 4.3 at 0% slope

*3.85 sec is the limiting period, computed above.
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CLIENT: Uranium One MADE BY: EKB DATE:

JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:

SUBJECT: Tailings Impoundment Freeboard Calculations APPROVED: SHEET:

114-181692
5/12/2008

Check Wave Runup:

Input data:
Design wave height, Hmo = 1.47 feet

Design wave period, Tp = 1.29 sec
Revetment slope, cot θ = 2 Upstream face of dam is 2:1 in PH 1; divider berm is 2.5:1

Equations:
Maximum runup by irregular waves on riprap covered revetments is estimated by:

    a ξ   (Eq 2-6 in EM 1110-2-1614)
 1 + b ξ

where
Rmax = maximum vertical height of runup above swl
a, b = regression coefficients determined as 1.022 and 0.247, respectively

The more conservative value of a = 1.286 is used here.
ξ = surf parameter defined by:

Results for slopes other than riprap or quarrystone can be adjusted by the factors in Table 2-2 of
EM-1110-2-1614.  See pages 2-6 & 2-7 of that manual for details.
The surf parameter equation above is equivalent to that in CEM, Eqn II-4-1.

For quarrystone at 2:1 slope, Rough slope runup correction factor r = 0.615

Calculations:
ξ = 1.21

Rmax / Hmo = 1.20
Rmax = 1.76 feet

Wave runup, Rmax / r = 2.85 feet

( 2 π Hmo / g Tp
2 ) 1/2

tan θ

Rmax / Hmo =

ξ =
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CLIENT: Uranium One MADE BY: EKB DATE:

JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:

SUBJECT: Tailings Impoundment Freeboard Calculations APPROVED: SHEET:

Design Wave Conditions, Phase 2, South Cell:

Inputs:

Use:
Adjusted 100-yr, 1-hr windspeed, U3600 = 69.7 mph 102.3 fps

Effective fetch, X = 0.31 miles = 1625 ft (use straight-line fetch, conservative)
Water depth, d = 4.18 feet (minimum operating depth + design storm rise)

Equations:
CEM now recommends computing deepwater wave heights for shallow water, subject to the limiting wave
period given by CEM Eq II-2-39, and a limiting height of 0.6 times the depth.  See pp. II-2-45 through 47.

Time required for waves crossing a fetch X under a velocity u to become fetch-limited (CEM Eq II-2-35):

 77.23 X0.67 CEM Fig II-2-3, "Equivalent duration for wave generation
 u0.34 g0.33 as a function of fetch and wind speed," gives the same

same information graphically for fetches up to 10 km.
Limiting wave period in shallow water:

Tp = 9.78 (d/g)1/2 CEM Eq II-2-39

Equations governing wave growth with fetch (CEM Eq II-2-36):
gHmo / u*

2 =  0.0413 ( g X / u*
2 )1/2

gTp / u* =  0.651 ( g X / u*
2 )1/3

CD = u*
2 / U10

2

CD = 0.001 (1.1 + 0.035 U10) (Requires U10 in m/s)
where

X = straight line fetch distance over which the wind blows
Hmo = energy-based significant wave height

Tp = frequency
CD = drag coefficient
U10 = wind speed at 10 m elevation

u* = friction velocity

The fully-developed wave height is given by CEM Eq II-2-30:
H: = λ5 u

2 / g = 0.27 u2 / 32.2 (u in ft/s)

The fully-developed wave height (upper limit to wave growth for any wind speed)  is given by CEM Eq II-2-30:
gHm0 / u*

2 = 211.5
gTp / u* = 239.8

For duration-limited conditions, duration is converted into an equivalent fetch using CEM Eq II-2-38:
gX / u*

2 =  0.00523 ( g t / u* )
3/2 (where t is the duration)

114-181692
5/12/2008

tx,u = 
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CLIENT: Uranium One MADE BY: EKB DATE:

JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:

SUBJECT: Tailings Impoundment Freeboard Calculations APPROVED: SHEET:

114-181692
5/12/2008

Calculations:

Duration, t 
(hr) t (sec) Ut / U3,600 Ut (mph) tx,u (hrs) u*

2 

(ft2/sec2)
gHm0 / u*

2 gTp / u* Hm0 (ft) Tp (sec)

0.01 36 1.303 90.8 0.18 44.76 1.4 6.9 1.96 1.42
0.1 360 1.078 75.2 0.20 27.69 1.8 8.0 1.54 1.32
0.2 720 1.042 72.6 0.20 25.39 1.9 8.3 1.48 1.30

0.234 842.4 1.035 72.2 0.20 25.01 1.9 8.3 1.47 1.29
0.235 846 1.035 72.2 0.20 25.00 1.9 8.3 1.47 1.29
0.3 1080 1.027 71.6 0.20 24.47 1.9 8.4 1.45 1.29
1 3600 1.000 69.7 0.20 22.90 2.0 8.6 1.40 1.27
2 7200 0.955 66.6 0.20 20.42 2.1 8.9 1.33 1.25
4 14400 0.910 63.4 0.21 18.11 2.2 9.3 1.25 1.23
6 21600 0.883 61.6 0.21 16.84 2.3 9.5 1.20 1.21
8 28800 0.864 60.3 0.21 15.97 2.4 9.7 1.17 1.20
10 36000 0.850 59.3 0.21 15.32 2.4 9.8 1.15 1.19

gX / u*
2 X (mi) gHm0 / u*

2 gTp / u* Hm0 (ft) Tp (sec) Limitation Hm0 (ft) Tp (sec)
0.01 12 0.0 0.1 1.5 0.20 0.31 Duration 0.20 0.31
0.1 541 0.1 1.0 5.3 0.83 0.87 Duration 0.83 0.87
0.2 1632 0.2 1.7 7.7 1.32 1.20 Duration 1.32 1.20

0.234 2089 0.3 1.9 8.3 1.47 1.29 Duration 1.47 1.29
0.235 2103 0.3 1.9 8.3 1.47 1.30 Fetch 1.47 1.29
0.3 3083 0.4 2.3 9.5 1.74 1.46 Fetch 1.45 1.29
1 19718 2.7 5.8 17.6 4.12 2.61 Fetch 1.40 1.27
2 60767 7.3 10.2 25.6 6.46 3.59 Fetch 1.33 1.25
4 188086 20.0 17.9 37.3 10.07 4.93 Fetch 1.25 1.23
6 364928 36.1 24.9 46.5 13.05 5.93 Fetch 1.20 1.21
8 584561 54.9 31.6 54.4 15.66 6.76 Fetch 1.17 1.20
10 842909 76.0 37.9 61.5 18.04 7.48 Fetch 1.15 1.19

Controlling hindcast wave: Fetch-limited
Hmo = 1.47 feet

Tp = 1.29 sec

Limiting wave period: Tp = 9.78 (d/g)0.5 = 3.52 sec
Period OK, use deepwater values

Limiting wave height: 0.6*d = 2.5 feet
Wave height OK

Wind Velocity and Duration

Duration-Limited ConditionsDuration, t 
(hr)

Fetch-Limited Conditions

Controlling Conditions
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CLIENT: Uranium One MADE BY: EKB DATE:

JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:

SUBJECT: Tailings Impoundment Freeboard Calculations APPROVED: SHEET:

114-181692
5/12/2008

Check Maximum Breaking Wave:

Fig 2-2 of EM 1110-2-1614, or SPM Fig 7-4, gives the maximum breaker height, Hb:

Nearshore slope, m:

Assume nearshore slope, m = 0.000 ft/ft (tailings surface assumed level)

Depth at structure, d s :
Operating water depth = 2.00 ft

Rise due to PMF series = 2.18 ft
Wind setup = 0.43 ft

Depth at structure, ds = 4.61 ft

Controlling wave height:
Wave period, T = 1.29 sec

ds / gT2 = 0.0856
Not used Hs / Hmo  = exp [C0 ( d / gTp

2 )-C1] Where C0=0.00089 (0.00136 conservative) & C1=0.834
Not used Hs / Hmo  = 1.011
Not used Hs = 1.48

Hb / ds  = 0.78 (EM 1110-2-1614, Fig 2-2, "Design Breaker Height,"
Maximum breaker height, Hb  = 3.59 ft at T or SPM Fig 7-4, at computed m and ds/gT2.)

Hindcast wave height, Hm0 = 1.47 feet
Controlling wave height, H = 1.47 feet (Hindcast wave height controls)

Check maximum breaker height at a variety of wave periods other than the hindcast period (after CETN-III-2):
Typical range of periods from 0.5*T to 1.9*T = 0.65 sec to 1.16 sec

Assumed 
T* (sec) ds / gT2 Hb / ds Hb (ft) Use for design:

0.65 0.3424 0.78 3.6 at 0% slope H = 1.47 feet
1.16 0.1057 0.78 3.6 at 0% slope Tp = 1.29 sec
3.52 0.0115 0.78 3.6 at 0% slope
3.52 0.0115 1.2 5.5 at 10% slope (assumed max; not actual)
10.00 0.0014 0.8 3.7 at 0% slope

*3.52 sec is the limiting period, computed above.
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CLIENT: Uranium One MADE BY: EKB DATE:

JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:

SUBJECT: Tailings Impoundment Freeboard Calculations APPROVED: SHEET:

114-181692
5/12/2008

Check Wave Runup:

Input data:
Design wave height, Hmo = 1.47 feet

Design wave period, Tp = 1.29 sec
Revetment slope, cot θ = 2.5 Upstream face of dam and divider berm are both 2.5:1 in PH 2.

Equations:
Maximum runup by irregular waves on riprap covered revetments is estimated by:

    a ξ   (Eq 2-6 in EM 1110-2-1614)
 1 + b ξ

where
Rmax = maximum vertical height of runup above swl
a, b = regression coefficients determined as 1.022 and 0.247, respectively

The more conservative value of a = 1.286 is used here.
ξ = surf parameter defined by:

Results for slopes other than riprap or quarrystone can be adjusted by the factors in Table 2-2 of
EM-1110-2-1614.  See pages 2-6 & 2-7 of that manual for details.
The surf parameter equation above is equivalent to that in CEM, Eqn II-4-1.

For quarrystone at 2.5:1 slope, Rough slope runup correction factor r = 0.63

Calculations:
ξ = 0.97

Rmax / Hmo = 1.00
Rmax = 1.47 feet

Wave runup, Rmax / r = 2.34 feet

Rmax / Hmo =

ξ = ( 2 π Hmo / g Tp
2 ) 1/2

tan θ
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CLIENT: Uranium One MADE BY: EKB DATE:

JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:

SUBJECT: Tailings Impoundment Freeboard Calculations APPROVED: SHEET:

Design Wave Conditions, Phase 2, North Cell:

Inputs:

Use:
Adjusted 100-yr, 1-hr windspeed, U3600 = 69.7 mph 102.3 fps

Effective fetch, X = 0.37 miles = 1961 ft (use straight-line fetch, conservative)
Water depth, d = 6.48 feet (minimum operating depth + design storm rise)

Equations:
CEM now recommends computing deepwater wave heights for shallow water, subject to the limiting wave
period given by CEM Eq II-2-39, and a limiting height of 0.6 times the depth.  See pp. II-2-45 through 47.

Time required for waves crossing a fetch X under a velocity u to become fetch-limited (CEM Eq II-2-35):

 77.23 X0.67 CEM Fig II-2-3, "Equivalent duration for wave generation
 u0.34 g0.33 as a function of fetch and wind speed," gives the same

same information graphically for fetches up to 10 km.
Limiting wave period in shallow water:

Tp = 9.78 (d/g)1/2 CEM Eq II-2-39

Equations governing wave growth with fetch (CEM Eq II-2-36):
gHmo / u*

2 =  0.0413 ( g X / u*
2 )1/2

gTp / u* =  0.651 ( g X / u*
2 )1/3

CD = u*
2 / U10

2

CD = 0.001 (1.1 + 0.035 U10) (Requires U10 in m/s)
where

X = straight line fetch distance over which the wind blows
Hmo = energy-based significant wave height

Tp = frequency
CD = drag coefficient
U10 = wind speed at 10 m elevation

u* = friction velocity

The fully-developed wave height is given by CEM Eq II-2-30:
H: = λ5 u

2 / g = 0.27 u2 / 32.2 (u in ft/s)

The fully-developed wave height (upper limit to wave growth for any wind speed)  is given by CEM Eq II-2-30:
gHm0 / u*

2 = 211.5
gTp / u* = 239.8

For duration-limited conditions, duration is converted into an equivalent fetch using CEM Eq II-2-38:
gX / u*

2 =  0.00523 ( g t / u* )
3/2 (where t is the duration)

114-181692
5/12/2008

tx,u = 
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CLIENT: Uranium One MADE BY: EKB DATE:

JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:

SUBJECT: Tailings Impoundment Freeboard Calculations APPROVED: SHEET:

114-181692
5/12/2008

Calculations:

Duration, t 
(hr) t (sec) Ut / U3,600 Ut (mph) tx,u (hrs) u*

2 

(ft2/sec2)
gHm0 / u*

2 gTp / u* Hm0 (ft) Tp (sec)

0.01 36 1.303 90.8 0.21 44.76 1.6 7.3 2.16 1.52
0.1 360 1.078 75.2 0.22 27.69 2.0 8.6 1.70 1.40
0.2 720 1.042 72.6 0.22 25.39 2.1 8.8 1.62 1.38

0.266 957.6 1.031 71.9 0.22 24.72 2.1 8.9 1.60 1.37
0.267 961.2 1.031 71.9 0.22 24.71 2.1 8.9 1.60 1.37
0.3 1080 1.027 71.6 0.23 24.47 2.1 8.9 1.59 1.37
1 3600 1.000 69.7 0.23 22.90 2.2 9.1 1.54 1.36
2 7200 0.955 66.6 0.23 20.42 2.3 9.5 1.46 1.33
4 14400 0.910 63.4 0.23 18.11 2.4 9.9 1.37 1.30
6 21600 0.883 61.6 0.24 16.84 2.5 10.1 1.32 1.29
8 28800 0.864 60.3 0.24 15.97 2.6 10.3 1.29 1.28
10 36000 0.850 59.3 0.24 15.32 2.7 10.4 1.26 1.27

gX / u*
2 X (mi) gHm0 / u*

2 gTp / u* Hm0 (ft) Tp (sec) Limitation Hm0 (ft) Tp (sec)
0.01 12 0.0 0.1 1.5 0.20 0.31 Duration 0.20 0.31
0.1 541 0.1 1.0 5.3 0.83 0.87 Duration 0.83 0.87
0.2 1632 0.2 1.7 7.7 1.32 1.20 Duration 1.32 1.20

0.266 2554 0.4 2.1 8.9 1.60 1.37 Duration 1.60 1.37
0.267 2569 0.4 2.1 8.9 1.61 1.38 Fetch 1.60 1.37
0.3 3083 0.4 2.3 9.5 1.74 1.46 Fetch 1.59 1.37
1 19718 2.7 5.8 17.6 4.12 2.61 Fetch 1.54 1.36
2 60767 7.3 10.2 25.6 6.46 3.59 Fetch 1.46 1.33
4 188086 20.0 17.9 37.3 10.07 4.93 Fetch 1.37 1.30
6 364928 36.1 24.9 46.5 13.05 5.93 Fetch 1.32 1.29
8 584561 54.9 31.6 54.4 15.66 6.76 Fetch 1.29 1.28
10 842909 76.0 37.9 61.5 18.04 7.48 Fetch 1.26 1.27

Controlling hindcast wave: Fetch-limited
Hmo = 1.60 feet

Tp = 1.37 sec

Limiting wave period: Tp = 9.78 (d/g)0.5 = 4.39 sec
Period OK, use deepwater values

Limiting wave height: 0.6*d = 3.9 feet
Wave height OK

Controlling Conditions

Wind Velocity and Duration

Duration-Limited ConditionsDuration, t 
(hr)

Fetch-Limited Conditions
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CLIENT: Uranium One MADE BY: EKB DATE:

JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:

SUBJECT: Tailings Impoundment Freeboard Calculations APPROVED: SHEET:

114-181692
5/12/2008

Check Maximum Breaking Wave:

Fig 2-2 of EM 1110-2-1614, or SPM Fig 7-4, gives the maximum breaker height, Hb:

Nearshore slope, m:

Assume nearshore slope, m = 0.000 ft/ft (tailings surface assumed level)

Depth at structure, d s :
Operating water depth = 2.00 ft

Rise due to PMF series = 4.48 ft
Wind setup = 0.33 ft

Depth at structure, ds = 6.81 ft

Controlling wave height:
Wave period, T = 1.37 sec

ds / gT2 = 0.1121
Not used Hs / Hmo  = exp [C0 ( d / gTp

2 )-C1] Where C0=0.00089 (0.00136 conservative) & C1=0.834
Not used Hs / Hmo  = 1.008
Not used Hs = 1.62

Hb / ds  = 0.78 (EM 1110-2-1614, Fig 2-2, "Design Breaker Height,"
Maximum breaker height, Hb  = 5.31 ft at T or SPM Fig 7-4, at computed m and ds/gT2.)

Hindcast wave height, Hm0 = 1.60 feet
Controlling wave height, H = 1.60 feet (Hindcast wave height controls)

Check maximum breaker height at a variety of wave periods other than the hindcast period (after CETN-III-2):
Typical range of periods from 0.5*T to 1.9*T = 0.69 sec to 1.24 sec

Assumed 
T* (sec) ds / gT2 Hb / ds Hb (ft) Use for design:

0.69 0.4483 0.78 5.3 at 0% slope H = 1.60 feet
1.24 0.1384 0.78 5.3 at 0% slope Tp = 1.37 sec
4.39 0.0110 0.78 5.3 at 0% slope
4.39 0.0110 1.2 8.2 at 10% slope (assumed max; not actual)
10.00 0.0021 0.8 5.5 at 0% slope

*4.39 sec is the limiting period, computed above.
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CLIENT: Uranium One MADE BY: EKB DATE:

JOB TITLE: Shootaring Mill Operations CHECKED: JOB NUMBER:

SUBJECT: Tailings Impoundment Freeboard Calculations APPROVED: SHEET:

114-181692
5/12/2008

Check Wave Runup:

Input data:
Design wave height, Hmo = 1.60 feet

Design wave period, Tp = 1.37 sec
Revetment slope, cot θ = 2.5 All side slopes are 2.5:1 for the North Cell

Equations:
Maximum runup by irregular waves on riprap covered revetments is estimated by:

    a ξ   (Eq 2-6 in EM 1110-2-1614)
 1 + b ξ

where
Rmax = maximum vertical height of runup above swl
a, b = regression coefficients determined as 1.022 and 0.247, respectively

The more conservative value of a = 1.286 is used here.
ξ = surf parameter defined by:

Results for slopes other than riprap or quarrystone can be adjusted by the factors in Table 2-2 of
EM-1110-2-1614.  See pages 2-6 & 2-7 of that manual for details.
The surf parameter equation above is equivalent to that in CEM, Eqn II-4-1.

For quarrystone at 2.5:1 slope, Rough slope runup correction factor r = 0.63

Calculations:
ξ = 0.98

Rmax / Hmo = 1.02
Rmax = 1.63 feet

Wave runup, Rmax / r = 2.59 feet

( 2 π Hmo / g Tp
2 ) 1/2

tan θ

Rmax / Hmo =

ξ =
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