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MEMORANDUM 
    

To: Mike Neumann (via email) 
Energy Fuels Resources (USA) Inc. 

Date: June 1, 2016 

    
From: Ryan Ellis, P.E.  

Weaver Consultants Group 
Project #: 4275-548-34-00-02 

    
Re: 100-Year Floodplain Analysis 

Daneros Mine 
    
 
As the Daneros Mine has progressed through the environmental assessment process with the 
Bureau of Land Management, Energy Fuels Resources (USA) Inc. (EFR) determined that there 
was a need to evaluate the extent of the floodplain caused by the base flood event (100-year, 
24-hour) within Bullseye Canyon. EFR requested that Weaver Consultants Group (WCG) conduct 
this evaluation within Bullseye Canyon adjacent to the existing and planned facilities associated 
with the Daneros Mine.  

BACKGROUND 

There are three portal areas planned at the Daneros Mine, including Daneros, Bullseye, and the 
South Portal Areas. These areas were included in the 2014 Drainage Report prepared by CDM 
Smith, which evaluated the onsite stormwater controls needed to contain and pass the 
stormwater flows resulting from the 100-year storm event. EFR requested that WCG delineate 
the floodplain resulting from the base flood within Bullseye Canyon to help refine their facility 
designs. WCG utilized the United States Department of Agriculture’s (USDA) Urban Hydrology 
for Small Watersheds – TR-55 method for establishing the peak flow within Bullseye Canyon.  

PEAK FLOW DETERMINATION 

Basin Area (Am) – The drainage basin was delineated using the United States Geological Survey 
(USGS) Quad map as well as an aerial image. The resulting area is 2,185 acres or 3.41 square 
miles.  

Time of Concentration (Tc) – The Tc was calculated using the two main branches of Bullseye 
Canyon. The longest reach resulted in a Tc of 0.76 hours. The next longest reach resulted in a Tc 
of 0.48 hours. The Tc of 0.48 hours was selected because it was more representative of the 
typical start of the drainage basin and is a more conservative approach.  

Curve Number (CN) – The soils within the drainage basin are categorized by the USDA and are 
available electronically through the Web Soil Survey (http://websoilsurvey.sc.egov.usda.gov/ 
App/WebSoilSurvey.aspx). 
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The Web Soil Survey specifies the soil types, percent of the drainage basin, and hydraulic soil 
condition for the soils found within the drainage basin. This information is not based on site 
specific testing. The Web Soil Survey output is presented in Attachment A. These soil definitions 
along with Table 2-2a and 2-2d from the TR-55 manual were used to define the CN for the 
drainage basin. A CN of 88 was selected based on weighted average percentage of soils with 
Type A, B, and D hydrologic soil group classification and the cover type. The cover type selected 
was a combination of bare ground and desert shrub with poor ground cover. All the tables used 
from the TR-55 Manual are presented in Attachment B. 
 
Precipitation (P) – The precipitation quantity for the 100-year, 24-hour event for the area of the 
Daneros Mine is 2.80 inches. This was obtained from the National Oceanic and Atmospheric 
Administration (NOAA) Atlas 14 website. The precipitation data is presented in Attachment C.  

Ponding Factor (Fp) – A ponding factor of 1.0 was used since there are no known ponds within 
the drainage basin.  

Initial Abstraction (Ia) – Using the CN of 88 and Table 4-1 from TR-55, the Ia is 0.237. Ia/p was 
computed to be 0.085 

Unit Peak Discharge (Qu) – The qu value of 550 was selected using the CN and Ia/P from Exhibit 
4-II. 

Runoff (Q) – Runoff was interpolated to be 1.65 inches from Table 2-1 using the rainfall and CN. 

Peak Discharge (Qp) – The Peak Discharge Qp, measured in cubic feet per second (CFS), was 
calculated using the formula: 

Qp = Qu * Am * Q * Fp.  

The result is 3,100 CFS = 550 * 3.41 square miles * 1.65 inches * 1.0  

FLOODPLAIN DELINEATION 

As part of this floodplain delineation effort, Bullseye Canyon was surveyed within the area of the 
Daneros Portal Area and the Bullseye Portal Area. Six cross sections selected near each portal 
area were used to delineate the boundaries of the floodplain. These cross sections are shown in 
the attached figures. The Manning’s equation was used to define the flow depth and velocity at 
each of the 12 cross sections caused by a peak flow of 3,100 CFS. Once the flow depth was 
determined for each cross section, the boundaries were interpolated between each cross 
section to delineate a continuous floodplain near each portal area.  

CHANNEL ASSUMPTIONS  

Wetted Perimeter and Area – These parameters were measured in AutoCAD from the current 
survey of the channel. Iterations were calculated to arrive at the correct channel depth and peak 
flow of 3,100 CFS.  



Mike Neumann 
June 1, 2016 
Page 3 
 
 

 
F:\ADMIN\EF SITES\DANEROS MINE\FLOODPLAIN ANALYSIS\MEMO.DOCX Weaver Consultants Group 

Manning’s Roughness coefficient (N) – There are segments within the Bullseye Canyon that 
range from 0.04 to 0.07 depending on the concentration of boulders. The Manning’s N value of 
0.07 was selected based on the fact that the location of the boulders will change, and it is 
possible for any reach to have that roughness at some point in the future. This future condition 
also assumes no channel maintenance. This is a conservative approach since the channel 
roughness is varied and there are segments that will be lower than a 0.07 roughness factor.  

Channel Slope – The slope was measured for each of the 12 cross sections from the surveyed 
topography within the channel. The slopes varied from 0.019 to 0.057 ft/ft.  

If you should have any questions or require additional information, please do not hesitate to 
contact us. 

Attachments 
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ATTACHMENT A 

WEB SOIL SURVEY OUTPUT 
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — San Juan County, Utah, Central Part (UT638)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

35 Myton family-Skos-Rock
outcrop association

A 294.7 13.5%

45 Rizno-Barx-Yarts
complex

D 491.9 22.5%

49 Rizno-Rock outcrop
complex

D 963.6 44.1%

64 Strych-Skos-Badland
complex

B 435.0 19.9%

Totals for Area of Interest 2,185.2 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.
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Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher
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TR-55 MANUAL TABLES 
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PRECIPITATION DATA 



NOAA Atlas 14, Volume 1, Version 5 
Location name: Lake Powell, Utah, US* 

Latitude: 37.5961°, Longitude: -110.1956° 
Elevation: 5637 ft* 

* source: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra 
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey 

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.131
(0.114-0.153)

0.169
(0.147-0.198)

0.229
(0.199-0.267)

0.283
(0.244-0.332)

0.365
(0.310-0.432)

0.436
(0.366-0.518)

0.518
(0.429-0.624)

0.612
(0.498-0.751)

0.758
(0.597-0.955)

0.889
(0.684-1.15)

10-min 0.198
(0.173-0.232)

0.257
(0.224-0.301)

0.349
(0.303-0.407)

0.431
(0.372-0.506)

0.555
(0.473-0.657)

0.664
(0.558-0.789)

0.788
(0.653-0.949)

0.931
(0.758-1.14)

1.15
(0.909-1.45)

1.35
(1.04-1.75)

15-min 0.246
(0.214-0.288)

0.319
(0.278-0.373)

0.432
(0.375-0.504)

0.534
(0.461-0.627)

0.688
(0.586-0.814)

0.823
(0.691-0.978)

0.977
(0.810-1.18)

1.16
(0.939-1.42)

1.43
(1.13-1.80)

1.68
(1.29-2.17)

30-min 0.332
(0.288-0.388)

0.429
(0.374-0.501)

0.582
(0.505-0.679)

0.719
(0.620-0.844)

0.926
(0.789-1.10)

1.11
(0.931-1.32)

1.32
(1.09-1.59)

1.56
(1.27-1.91)

1.93
(1.52-2.43)

2.26
(1.74-2.93)

60-min 0.410
(0.356-0.480)

0.531
(0.463-0.621)

0.721
(0.625-0.841)

0.890
(0.768-1.05)

1.15
(0.977-1.36)

1.37
(1.15-1.63)

1.63
(1.35-1.96)

1.92
(1.57-2.36)

2.38
(1.88-3.00)

2.80
(2.15-3.62)

2-hr 0.493
(0.433-0.568)

0.625
(0.549-0.720)

0.842
(0.737-0.969)

1.04
(0.898-1.19)

1.34
(1.14-1.54)

1.61
(1.35-1.86)

1.92
(1.58-2.23)

2.30
(1.83-2.69)

2.88
(2.21-3.44)

3.41
(2.53-4.14)

3-hr 0.545
(0.488-0.619)

0.688
(0.611-0.784)

0.901
(0.799-1.02)

1.09
(0.958-1.24)

1.39
(1.20-1.57)

1.65
(1.41-1.88)

1.97
(1.65-2.25)

2.34
(1.92-2.70)

2.92
(2.32-3.47)

3.45
(2.66-4.18)

6-hr 0.679
(0.617-0.757)

0.847
(0.766-0.944)

1.07
(0.968-1.19)

1.27
(1.14-1.42)

1.57
(1.39-1.75)

1.82
(1.59-2.04)

2.12
(1.83-2.39)

2.49
(2.11-2.83)

3.08
(2.54-3.56)

3.60
(2.91-4.23)

12-hr 0.842
(0.765-0.931)

1.05
(0.956-1.17)

1.32
(1.19-1.46)

1.53
(1.38-1.70)

1.85
(1.65-2.05)

2.10
(1.86-2.33)

2.36
(2.08-2.64)

2.69
(2.33-3.03)

3.26
(2.77-3.71)

3.78
(3.17-4.35)

24-hr 0.984
(0.893-1.09)

1.24
(1.12-1.37)

1.57
(1.42-1.74)

1.84
(1.65-2.03)

2.21
(1.97-2.44)

2.49
(2.22-2.77)

2.80
(2.47-3.11)

3.12
(2.73-3.48)

3.56
(3.07-3.99)

3.91
(3.34-4.41)

2-day 1.16
(1.04-1.29)

1.46
(1.31-1.62)

1.84
(1.65-2.05)

2.16
(1.92-2.40)

2.61
(2.30-2.90)

2.96
(2.60-3.30)

3.34
(2.90-3.72)

3.73
(3.21-4.17)

4.28
(3.63-4.83)

4.72
(3.95-5.37)

3-day 1.26
(1.13-1.40)

1.59
(1.43-1.77)

2.01
(1.80-2.24)

2.36
(2.10-2.63)

2.84
(2.51-3.17)

3.22
(2.83-3.60)

3.63
(3.16-4.06)

4.05
(3.49-4.54)

4.64
(3.94-5.24)

5.11
(4.28-5.82)

4-day 1.37
(1.22-1.52)

1.72
(1.54-1.92)

2.18
(1.95-2.43)

2.56
(2.28-2.86)

3.08
(2.72-3.43)

3.49
(3.06-3.90)

3.92
(3.41-4.40)

4.37
(3.77-4.92)

5.00
(4.25-5.66)

5.50
(4.61-6.26)

7-day 1.59
(1.42-1.78)

2.01
(1.79-2.25)

2.55
(2.26-2.87)

2.99
(2.64-3.37)

3.61
(3.16-4.06)

4.09
(3.56-4.62)

4.60
(3.96-5.20)

5.14
(4.38-5.84)

5.88
(4.94-6.72)

6.47
(5.37-7.46)

10-day 1.78
(1.59-2.00)

2.24
(2.00-2.52)

2.85
(2.53-3.21)

3.32
(2.94-3.75)

3.97
(3.50-4.48)

4.48
(3.92-5.06)

5.01
(4.34-5.67)

5.55
(4.78-6.31)

6.30
(5.35-7.22)

6.89
(5.79-7.95)

20-day 2.27
(2.02-2.57)

2.87
(2.55-3.24)

3.64
(3.22-4.12)

4.24
(3.74-4.80)

5.07
(4.45-5.74)

5.72
(4.98-6.48)

6.38
(5.51-7.26)

7.07
(6.05-8.06)

8.01
(6.76-9.19)

8.75
(7.30-10.1)

30-day 2.77
(2.47-3.13)

3.50
(3.12-3.95)

4.41
(3.92-4.99)

5.11
(4.52-5.79)

6.06
(5.33-6.87)

6.79
(5.93-7.70)

7.53
(6.54-8.57)

8.29
(7.14-9.46)

9.29
(7.91-10.7)

10.1
(8.49-11.6)

45-day 3.32
(2.96-3.76)

4.20
(3.74-4.75)

5.28
(4.70-5.99)

6.12
(5.43-6.95)

7.26
(6.38-8.25)

8.13
(7.10-9.25)

9.03
(7.83-10.3)

9.95
(8.55-11.4)

11.2
(9.52-12.9)

12.2
(10.2-14.2)

60-day 3.83
(3.40-4.31)

4.84
(4.30-5.46)

6.08
(5.38-6.87)

7.03
(6.20-7.94)

8.28
(7.26-9.36)

9.22
(8.04-10.5)

10.2
(8.82-11.6)

11.2
(9.59-12.8)

12.5
(10.6-14.4)

13.5
(11.4-15.6)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a 
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not 
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Maps & aerials

Small scale terrain

Map data ©2016 Google, INEGIReport a map error50 km 
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Large scale map

Large scale aerial
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