DRAINAGE REPORT
FOR
TONY M MINE
NORTH HALF OF SECTION 21 AND THE SOUTH HALF OF SECTION
16, AND THE EAST HALF OF SECTION 17, TOWNSHIP 35 SOUTH,
RANGE 11 EAST,
GARFIELD COUNTY, UTAH 84726

Prepared for:

DENISON MINES (USA) Corp. (DUSA)
HNFERNATHONAEURANIMH{USATCORPORATHON-HHUSAY

IN SUPPORT OF
NOTICE OF INTENTION TO COMMENCE LARGE
MINING OPERATIONS

DENISONMINES

Prepared by:

Tetra Tech EM Inc.
950 17" Street, 22" floor
Denver, CO 80202

ETetra Tech

February 2007
November-2006



TABLE OF CONTENTS

Section Page
ACRONYMS AND ABBREVIATIONS. ... .ottt sttt sttt s s srae s G-3
1.0 TN RO 51 Lo I [ ] R G-1
1.1 0107 AN I [0 ]\ SRR G-2
1.2 CURRENT DRAINAGE CONDITIONS ...ttt G-2
2.0 PREVIOUS STUDIES ...ttt ettt sttt st sb e s s ta e s saa e s sabe s s sbaeesateeans G-3
3.0 HISTORIC DRAINAGE ........oooi ittt ettt st e e st s e s et e e e s st e e e s aabbeeessabres G-4
4.0 DESIGN CRITERIA ...ttt ettt sttt e et e e st e e s bt e e st e e st e e e sabe s s beeeres G-5
4.1 DESIGN STANDARDS ...ttt st st e sabe s sbae e sraeeans G-5
5.0 DRAINAGE PLAN . ..ottt ettt e sttt s e e st e e sb b e s s sbe e e sbtessabe s e sabessateeans G-10
6.0 CONCLUSIONS ...ttt ettt e e st e e st e e st e e e st e s e st e e e sbteesabeeesrbessbeesres G-14
7.0 LIMITATIONS AND CERTIFICATION ...oooiiiii ittt G-15
8.0 REFERENGCES . ...ttt ettt ettt ettt st e e s bt e e st e s e s bt e e st e e s ba e e sabe s e sbaeesnees G-16
Tables
Table G-1 Basin Characteristics and Times of Concentration

Table G-2 Peak Flow Results for a 2-Year Storm

Table G-3 Peak Flow Results for a 25-Year Storm

Table G-4 Peak Flow Results for a 100-Year Storm

Table G-5 Design Flows and Times of Concentration for Channel Design
Table G-6 Channel Characteristics for 100-Year Flow

Table G-7 Typical Channel Drops

Appendix

Appendix 1 Figure 12.7

Appendix2  Time of Concentration Calculations

Appendix 3 Tony M Evaporation Pond Water Balance Mine Dewatering and Phase |
Expansion

Exhibits

Exhibit G-1 Surface Facility Area Drainage Plan Exhibit
Exhibit G-2 Pond Area Drainage Plan Exhibit

Exhibit G-3 Drainage Profile of PF-1

Exhibit G-4 Drainage Profile of PF-2

Exhibit G-5 Drainage Details




BLM
CFS
DUSA
FEMA
Ft

Fps

ACRONYMS AND ABBREVIATIONS
Bureau of Land Management
Cubic Feet per Second
Denison Mines (USA) Corp.
Federal Emergency Management Agency
Foot

Feet per second

ional Uranium (USA) Corporat

NPDES
NRCS
SCS

Sec

Sq ft
USDA
UDFCD
UDOGM

USGS

National Pollution Discharge Elimination System
Natural Resource Conservation Service

Soil Conservation Service

Second

Square feet

United States Department of Agriculture

Urban Drainage and Flood Control District

Utah Division of Oil Gas and Mining

United States Geologic Survey




1.0 INTRODUCTION

International-Uranium—{(USA)-Corperation{HJSA™) Denison Mines (USA) Corp. (“DUSA)

plans to reopen and redevelop the former Tony M underground uranium mine near Ticaboo,
Utah. The mine is located in Shitamaring Canyon, north of the town of Ticaboo, and is
associated with the following BLM resource claims: TIC 17B, TIC 18B, TIC 19B, Star 1, Star 2,
and Star 4, and State of Utah Mineral Lease ML-49703-OBA. The project location is shown in
the attached Figure 1.

Plateau Resources was the most recent operator of the Tony M Mine, and developed over 17
miles of underground workings in the early 1980’s. The Tony M portals and workings are on
State property. The mine shop, change house, and surface buildings were on BLM property.
Mine operations ceased, and the surface facilities and evaporation pond structure underwent

reclamation, during the past several years.

The Utah Department of Oil, Gas, and Mining (“UDOGM”), and the U. S. Bureau of Land
Management (“BLM”) have agreed to evaluate the proposed mine development in three phases.
1DUSA has an approved UDOGM Exploration Permit, No. E/017/044, and an approved BLM

Notice of Activities for initial exploration and investigation work at the site.

Phase I consists of reactivating the existing Tony M Mine workings and constructing new surface
facilities to support it, to be located in approximately the same space as the existing reclaimed
area. If constructed, Phase | will only disturb surface features that had been previously disturbed
and reclaimed. DUSA would reuse Plateau Resources’ underground workings, including two
existing 12,000 foot declines. {DUSA is currently working with UDOGM to develop the permit
documents, and with the BLM to develop the NEPA resource baselines and clearances, for the

Phase | project.

Phase Il and 11l have not been defined or scheduled, and +DUSA is not currently seeking permits
or clearances for these Phases. This drainage report is intended to cover only the operations for
Phase I.

Phase | mining will require dewatering of the existing Tony M underground workings. {DUSA
intends for the mine to be a zero discharge facility, and proposes to construct an evaporation pond
that will evaporate produced mine water through all the operation phases. To support Phase |
operations, {DUSA intends to construct a pond approximately within the footprint of the former
Plateau Resources pond. If required for future project phases, tDUSA may expand the

evaporation

G-1



pond’s footprint.

1.1 LOCATION

The IDUSA Tony M Mine currently contains 17 miles of underground workings with
approximately 18 acres of reclaimed surface facilities. Approximately 20 acres of breached
impoundment exists to the northeast of the surface mine facility. The surface mine facility is
located in the north half of Section 21 and the south half of Section 16, Township 35 South,
Range 11 East, Garfield County, Utah. The impoundment is located in East Half of Section 17,
Township 35 South, Range 11 East, Garfield County, Utah. As shown on Figure 1, the Tony M
Mine is situated on the south flank of the Henry Mountains in Garfield County, Utah. The mine is
located approximately 50 miles south of Hanksville and 15 miles north of Bullfrog Marina. The
main access road to the mine is via six miles of all-weather county road proceeding 1.5 miles

west from Utah Highway 276 and then 4.5 miles north through Shitamaring Canyon.

1.2 CURRENT DRAINAGE CONDITIONS

The surface mine facility sits at the base of Shitamaring Canyon with steep red sandstone walls
extending vertically on either side of the facility area. Currently the surface area of the mine has
been reclaimed. Shitamaring Creek, an ephemeral stream draining in a north south direction, is
adjacent to the east boundary of an existing county road that traverses the surface mine facility
from north to south. A tributary to this ephemeral stream (un-named tributary) flows adjacent to
the south of the surface mine facilities area. The confluence of these streams is located at the
southern end of the surface mine facility area (Exhibit G-1).

Two additional tributaries are located to the east and west of the impoundment area (Exhibit G-2).
These tributaries are un-named and also discharge to Shitamaring Creek, which is a tributary of
Hansen Creek. Shitamaring Creek ultimately discharges to Hansen Creek, which discharges to
the San Juan River, and ultimately to Lake Powell, which is approximately 15 miles south of the

mine site.

The existing mine surface area consists of sparse soils and rock outcroppings composed of
limestone. The existing soils are extremely sandy and vegetation is sparse. Short, intense storm
events (typically lasting less than 1 hour) are common in the region. The combination of
relatively impermeable soils, sparse vegetation, and frequent high intensity-low duration storm

events makes the mine area susceptible to erosion.
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2.0 PREVIOUS STUDIES

Plateau Resources, the most recent operator of the Tony M Mine, developed over 17 miles of
underground workings during the early 1980’s. Mine operations ceased in the mid to late 1980’s.
Over the past several years, the surface facilities and evaporation pond structure have underwent

reclamation.

This report is intended to address the features that will be required both during and after mining
activities to effectively convey surface water through, and around, the property with a de minimus

impact to water quality caused by erosion and sedimentation.



3.0 HISTORIC DRAINAGE

The Tony M mine is situated on the southern flank of the Henry Mountain Range in Southern
Utah. The terrain within the mine area consists of rugged rock outcroppings. Vegetation is as
diverse as the terrain. Sagebrush, black brush, Mormon tea, grass, and scattered junipers cover
the foothills, while cottonwood, tamarisk, and willow dominate the canyon riparian areas.
Occasional stands of large ponderosa pine, Douglas fir, and aspen occur in the higher drainages,

with low shrubs and scrub oak at the highest elevations (http://www.access.gpo.gov/blm/utah/).

Surface water runoff from the mine area generally flows to the east and south toward Shitamaring
Creek and an un-named tributary of the creek. Shitamaring Creek ultimately discharges to
Hansen Creek, which discharges to the San Juan River, and ultimately to Lake Powell which is

approximately 15 miles south of the mine site (USGS 2000).

Both the mine surface area and the impoundment area are located in the Shitamaring Creek
Watershed, which extends from the Henry Mountains to the south at the confluence of the
Shitamaring Creek and the Lower Hansen Creek. The Shitamaring Creek watershed is
approximately 25,315 acres (USGS 2000).

Stream flow in the area is only sustained for short periods of time following runoff events. There
are long periods of little or no precipitation throughout the year. There are no recorded discharge

data for any of the streams in the general area of the Tony M Mine (www.waterdata.usgs.gov).



4.0 DESIGN CRITERIA
41 DESIGN STANDARDS

Tetra Tech conducted this drainage study using standard engineering hydraulic practices as

outlined in the following guidance documents:

e Clark County Regional Flood Control District. Hydrologic Criteria and Drainage Design
Manual. Adopted August 12, 1999.

e Gupta, Ram S. 1989. Hydrology and Hydraulic Systems, Waveland Press, Inc. Prospect
Heights Illinois, 1995.

e Federal Emergency Management Agency (FEMA), Accessed September 2006.
http://store.msc.fema.gov/

e United States Department of Agriculture (USDA), Natural Resources Conservation
Service (NRCS). June 1986. Urban Hydrology for Small Watersheds, TR-55, SCS
Engineering Field Handbook, Chapter 2.

e Urban Drainage and Flood Control District (UDFCD) June 2001. Drainage Criteria
Manual, Volumes 1, 2.

o UDFCD September 1999. Best Management Practices, Volume 3.

Time of Concentration

The time of concentration was calculated for each watershed from the point hydraulically furthest
from the proposed outfall location. Overland Flow was assumed appropriate for a maximum
distance of 300 feet, only for appropriate slopes, and was calculated using the following equation
(NRCS 1986):

3 [0.007(nL)%%]
= /p \05/,c04\7
[(P,)**(8")]
Where:
Tu = time (hours)
P, = 2-yr, 24-hour rainfall (NOAA)
L = length (feet)
n = Manning’s coefficient (0.24 was used for dense grass, Gupta 1989)
S = Slope (feet/feet)
Shallow concentrated flow was used for any remaining distance between the farthest watershed
point and the proposed channel and was calculated using Figure 12.7 from Ram S. Gupta’s
Hydrology and Hydraulic Systems, 1989 (Appendix 1). This figure utilizes an average percent
slope to obtain a velocity. The velocity can then be imported into the following equation to
obtain a time of concentration for the shallow concentrated flow modeled after the first 300 feet

of sheet flow:
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T oL
(3600)V

Where:”

T, = time (hours)

L = length (feet)

V = Velocity (feet per second)

Channel velocities were initially assumed and then modified through an iterative process using
the Manning’s equation (as provided below). Varying channel depths were input into the
Manning’s equation until the designed discharge was matched. The velocity was then obtained

by dividing the discharge by the cross-sectional area of the channel.
Flow Rate

The times of concentration were used with the US Department of Agriculture (USDA) Soil
Conservation Service (now the Natural Soil Conservation Service [NRCS]) Unit Hydrograph
Method (NRCS 1986). This method uses the following equations:

_ (P_Ia)2

Q_(P—g)+s

Where:

Q = runoff (inches)

P = rainfall (inches)

I, = initial abstraction (inches) = 0.2S

S = potential maximum retention after runoff begins (inches)

4, =9, *A*Q

Where:

Q = runoff (inches)

gu = Unit peak discharge (cfs/ac/in) (SCS Field Handbook Exhibit 2-11)
A = Area (acres)

Each drainage basin contained a proposed channel to route water around the surface mine
workings. Channel design was completed using Manning’s equation (Gupta 1989) and UDFCD
Volume 2 standard criteria (UDFCD 2001). The channels were designed using a spreadsheet
provided by UDFCD, titled Open Channel Design Version 1.01 released April 2004, Denver,
Colorado. This spreadsheet uses Mannings equation to determine the Velocity and parameters of

the channels:
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~1.486
n

Q AR 213 S 1/2

Where:

Q = flow rate (cubic feet per second)

n = Mannings coefficient (unit less) (0.035 was used for channel design, stony channel bottom
with some vegetation, Gupta 1989)

A = channel area (square feet)

R = hydraulic radius (ft)

S = slope (ft/ft)

Tetra Tech used Mannings equation to compare velocities and the spreadsheets to dimension the
channels.

Hard Basin Drops

Based on the steep slope of the canyon wall upgradient of channel PF-2, an evaluation of drop
stability was conducted using UDFCD Volume 2 criteria (UDFCD 2001). This method was used
to determine the basin size for the drop at the upgradient end of PF-2. The drop was modeled as a

vertical hard basin drop. This analysis begins by determining the drop number for the channel:

Where:

D, = drop number

g = unit discharge (cfs/ft)

Y = effective fall height from the crest to the basin floor (ft)
g = acceleration of gravity = 32.2 ft/sec?

For hydraulic conditions immediately downstream of where the nappe hits the basin floor, the

following variables are defined.
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Where:

D, = drop number

Y = effective fall height from the crest to the basin floor (ft)

L4 = length from the crest wall to the point of impingement of the jet on the floor or the nappe
length (ft)

Y, = pool depth under the nappe just downstream of the crest (ft)

Y, = flow depth on the basin floor just below where the nappe contacts the basin (ft)

Y, = tail water depth (sequent depth) required to cause the jump to form at the point evaluated (ft)

The hydraulic jump length, L, is approximated as 6 times the sequent depth, Y, plus L.
Rip Rap

Rip Rap sizing for the basin at the upgradient end of channel PF-2, the overflow spillway of the
temporary sediment basin, and the rock check dams in Channel PF-2, were calculated using the
following equation along with Figure HS-20 (UDFCD 2001).
P, = (V" +gd)
Where:
P4 = rip rap sizing design parameter
V = design flow velocity at outfall (ft/sec) (100-year storm)
g = acceleration of gravity = 32.2 ft/sec?

d = design depth of flow at pipe outlet (ft)

Based on the vertical drop distance of 389 feet before this basin, typical design parameters do not
apply and the rip-rap size was slightly modified. The average 100-year critical velocity (23.8 fps)
and the 100-year critical depth in over banks (0.69 ft) were used for rip rap sizing in the
upgradient basin of channel PF-2. In addition, a water height of 8 feet (the maximum) was
assumed. This gives the worst case parameter for rip rap sizing in this basin. Based on this

information, the specified rip rap for the basin is Type M with a Dsy median rock size of 9 inches.
Culverts

There is one culvert crossing that is needed for the surface mine workings. The culvert was sized
using UDFCD Drainage Criteria Manual, Volume 2 (UDFCD 2001) and a design spreadsheet

titled Sewer and Culvert Hydraulics, Version 1.02, released September 2005. There will be two

12-inch culverts for the temporary road crossings over PF-1.
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Evaporation Pond Water Balance

A Phase | water balance for the Tony M Mine evaporation pond is presented in Appendix 2. The
pond capacity was determined using an area and volume analysis generated from 2006
topographic maps accurate to one-foot contour elevations. The area-derived volumes were used
to generate storage curves for the pond as presented in Appendix 2. There are two sources of
inflow to the pond, precipitation that falls within the 50.8 acre basin (7.2 inches of precipitation
per year), and water that is pumped into the pond from the underground mine workings
(estimated from historical mining operations to be 100 gallons per minute). Precipitation inflow
was estimated by multiplying the monthly average precipitation by the pond surface area. This
was then added to the remaining acreage in the basin multiplied by the precipitation and a runoff
coefficient of 30 percent (rational method).

The change in pond elevation during a 100-year, 6-hour storm event was calculated based on a
precipitation of 2.21 inches for the event, obtained from the National Oceanic and Atmospheric
Association (NOAA) website (www.nws.noaa.gov/ohd/hdsc/noaaatlas2.htm). The event was
assumed to occur while the water surface elevation within the evaporation pond was 4,874.0 feet,
the maximum permissible level. Precipitation falling directly on the surface of the pond (18.23
acres) was calculated directly. Precipitation falling on the surrounding pond watershed (50.8
acres — 18.23 acres) was calculated using a runoff coefficient of 0.30 (Hydrology and Floodplain
Analysis, Second Edition. Bedient, Philip B. and Wayne C. Huber. June 1992). The result was
an increase of 0.1 feet in elevation of the pond, to 4874.1 feet. The equation was recalculated
using a runoff coefficient of 1.0 for a worst-case-scenario. Even in this case, the elevation change
was only 0.1 feet. Based on this information, the pond is capable of containing the 100-year
storm with no discharge and 5 feet of free board at the dam for an added Factor of Safety. The

basin delineation and precipitation data for EP-1 is included on Exhibit G-2.
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5.0 DRAINAGE PLAN

Tetra Tech completed an analysis of the drainage patterns for the mine surface proposed in the
Notice of Intention to Commence Large Mining Operations for the Tony M Mine. Based on the
proposed mine surface facilities topographic surface illustrated in Exhibit G-1, two basins were
delineated; PF-1 and PF-2. A third basin was delineated for the impoundment area EP-1 and was
used to evaluate the 100-year inflow storm for the impoundment. The basin delineation and

precipitation data for EP-1 is included on Exhibit G-2.

Basin PF-1 encompasses surface water runoff from the side of the waste rock facility and the
mine surface area. Basin PF-2 encompasses surface water runoff from upgradient of the mine
surface facility site and from the top of the waste rock facility. Channel PF-2 catches off-site
Basin EP-1

encompasses all water running into the impoundment and any precipitation that falls directly into

runon to the mine site area and routes it around the surface mine facilities.

the impoundment. Basin PF-1 discharges into a temporary sedimentation basin and ultimately
into an un-named tributary to Shitamaring Creek, located south of the mine facilities area (see
Exhibit G-1). Basin PF-2 discharges into an un-named tributary to Shitamaring Creek, located
south of the mine facilities area. Flows for a 100-year, 6 hour event were calculated for Basin
EP-1, which are captured in the impoundment area. The impoundment is a zero discharge facility

and is large enough to contain a 100-year, 6-hour runoff event with 5 feet of freeboard at the dam.
These three basins’ characteristics and the times of concentration are listed in Table G-1.

TABLE G-1-BASIN CHARACTERISTICS AND TIMES OF CONCENTRATION

Path 100-yr 25-year 2-yr
Area Length Tc Precipitation® | Precipitation® | Precipitation®
Basin | (acres) (ft) (hours) (inches) (inches) (inches)
PF-1 17.8 2355 0.12 2.2 1.8 1.0
PF-2 79.6 3898 0.27 2.2 1.8 1.0
EP-1 50.8 1479 0.12 2.2 1.8 1.0

YPrecipitation values obtained from NOAA Precipitation-Frequency Atlas for Utah
(http:/lwww.wrcc.dri.edu/pcpnfreq.html)

Complete calculations for the time of concentration are contained in Appendix 3. The results of
the flow calculations are included in Tables G-2, G-3, G-4 and G-5.
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TABLE G-2 PEAK FLOW RESULTS FOR A 2-YEAR STORM

2-yr 2-yr 2-yr
Curve 2-yr Unit Peak Q Q
Basin Number S la la/P | Discharge (qu) (in) (cfs)
PF-1 88 1.4 0.273 0.27 1.40 0.25 6.30
PF-2 88 1.4 0.273 0.27 0.99 0.25 19.93
EP-1 88 1.4 0.273 0.27 1.45 0.25 18.63
TABLE G-3 PEAK FLOW RESULTS FOR A 25-YEAR STORM
25-yr
Unit Peak 25-yr 25-yr
Curve 25-yr Discharge Q Q

Basin Number S la la/P (qu) (in) (cfs)

PF-1 88 1.4 0.273 0.15 1.45 0.81 20.83

PF-2 88 1.4 0.273 NA NA NA NA

TABLE G-4 PEAK FLOW RESULTS FOR A 100-YEAR STORM
100-yr
Unit Peak 100-yr | 100-yr
Curve 100-yr Discharge Q Q

Basin Number S la la/P (qu) (in) (cfs)

PF-1 88 1.4 0.273 0.12 1.45 1.13 29.13

PF-2 88 1.4 0.273 0.12 1.10 1.13 98.83

TABLE G-5 DESIGN FLOWS AND TIMES OF CONCENTRATION FOR CHANNEL

DESIGN
25-yr 100-yr
Tc Q Q
Basin Channel (hours) (cfs) (cfs)
PF-1 PF-1 0.12 20.83 29.13
PF-2 PF-2 0.27 NA 98.83

The times of concentration in the region are typically very low due to small watersheds and high

runoff potential. In addition, high frequency-low duration storms are typical. Based on this

information, the time of concentration for the channel designs are less than 7.2 minutes for the

17.8 acre watershed for PF-1 and 16.2 minutes for the 79.6 acre watershed for PF-2. Due to the

low times of concentration, a 6 hour duration design storm was used for channel design. Time of

concentration was not calculated for EP-1 as the rational method was used to determine 100-year

runoff volumes.
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Channel PF-1 is a temporary channel for use only during mining operations; therefore, a 25-year,
6-hour duration storm was used to calculate flows for this channel. This design storm is believed
to be conservative as the channel will be maintained throughout the duration of the mine life.
Channel PF-2 will route off-site flows around the mine site and is designed to be a permanent

channel; therefore, a 100-year, 6-hour design storm was used for channel design.

Drainage channels are shown on Exhibit G-1. PF-1 and PF-2 will drain to the ephemeral stream
south of the mine site. This stream joins the Shitamaring Creek to the south of the mine site. PF-
2 is designed to convey surface water runoff around the waste rock facility and mine site. These
channels slope at 2.7 percent (PF-1) and 1.9 percent (PF-2). These channels were designed using
a spreadsheet provided by UDFCD, titled Open Channel Design Version 1.01 released April
2004, Denver, Colorado. This spreadsheet uses Mannings equation to determine the Froude

Numbers and channel dimensions. These values are provided on Exhibit G-5.

Tetra Tech used Manning’s equation to determine the velocities for the channels and used the
UDFCD spreadsheet to confirm and design the areas of the channels. These channels have the

characteristics illustrated in Table G-6.

TABLE G-6 CHANNEL CHARACTERISTICS FOR 100-YEAR FLOW

Flow
Q S L Y Area Velocity
Channel (cfs) n' (Ft/ft) (ft) (ft) (sq ft) (fps)
PF1 20.8 0.035 0.027 1697 | 1.08 4.6 4.5
PF 2 98.8 0.035 0.012 1316 | 1.36 7.4 2.7

Mannings Coefficients were obtained from Ram S. Gupta’s Hydrology and Hydraulic Systems 1989.

The spreadsheet calculations for each channel reach are included on Exhibit G-5. Exhibits G-3
through G-5 shows the cross sections and profiles for each channel. These channels were
designed as V-Channels, with no bottom width; however, this is not practical for construction. In
addition, the depths of the channels are considered to be too shallow. Therefore, the channel
bottoms will have a 4 foot width and be 2.5 feet deep to allow for freeboard and provide

additional volume for erosion and sedimentation protection during high flow periods.

Based on the steep slope from the canyon entering PF-2, a stilling basin was designed to prevent
erosion at the top of the channel. This basin was designed by evaluating drop stability using
UDFCD Volume 2 criteria (UDFCD 2001) as presented in Section 5.0. This canyon wall was

treated as vertical hard basin drop. The results of this analysis are included in Table G-7.
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TABLE G-7 TYPICAL CHANNEL DROPS

Channel Q Drop height Drop number Ld Lj L
cfs/ft Feet feet feet feet
PF-2 14.05 389 0.00 21.79 50.46 72.25

The extreme height of the drop into this area drives the drop number to zero, creating a length of
the hard basin of 72.25 feet; however, space in the area is limited to approximately 50 feet by 50
feet. Based on this information, rip rap with a Dsq of 9 inches will be placed in the basin. In
addition, larger rip rap (Ds of 12 inches) will be placed with jagged edges directed upward to
create a misting effect when water falls down the canyon wall. The misting effect will dissipate
the energy of the water coming down the canyon wall and prevent erosion in the basin and

subsequent channel.

In an effort to provide erosion control and prevent sediment from leaving the mine site and waste
rock facility, water that is captured in PF-1 will be routed through a temporary sedimentation
basin. In addition, a temporary sediment basin will be installed to capture flows from the
disturbed area created by the lay down yard, warehouse, mine office, loeach field, and
storage yard 2. TheseThis basins were was designed per UDFCD, Design Manual, Volume 3 -
Best Management Practices standards. The basin areas are s designed to provide 1,800 cubic
feet of storage per acre of the 178-acre watersheds. The temporary sedimentation basin 1 will be
50 feet wide and 103 feet long with a 1 percent slope on the bottom. The basin will be placed in
the flow line of the channel and have a perforated PVC outfall riser pipe surrounded by gravel
rock to filter water leaving the basin. The temporary sediment basin 2 will be 35 feet wide by
75 feet long. Details for the basins are included on Exhibit G-5. and-a-profile-ofthe basin-s
included-on-ExhibitG-3. Earthen berms will be used throughout the mine facilities area to
route any potential runoff into the temporary sediment basins. These earthen berms are

illustrated on Figure G — 1.
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6.0 CONCLUSIONS

Tetra Tech conducted this evaluation of the surface mine facilities at the Tony M Mine as part of
the intent to start mine operations. As proposed, the two channels, temporary sediment basin,
catch basin, and rock check dams will allow for adequate drainage from the surface mine
facilities to the Shitamaring Creek. Two channels were designed in profile and cross section
using established standards for drainage design. One channel (PF-2) was designed to convey
water around the waste rock facility and surface mine area and to prevent erosion and scouring
from any potential water that may run over the steep canyon wall upgradient. A zero discharge
impoundment will be used to evaporate water from the underground mine workings. This
impoundment was designed to contain the 100-year, 6 hour storm with 2 feet of freeboard
remaining in the impoundment. The second channel PF-1, was designed to convey water from
the waste rock facility and mine surface area through a temporary sediment basin to Shitamaring
Creek.

A plan view of the stilling basin, temporary sediment basins, and channels is included as Exhibit
G-1. The impoundment basin is shown on Exhibit G-2. Channel profiles are included as Exhibits
G-3 and G-4. Typical channel drop, stilling basin, and channel cross sections are included as
Exhibits G-5.
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7.0 LIMITATIONS AND CERTIFICATION

The discussions, analyses, and conclusions presented in this report are based on:

e Tetra Tech’s understanding of the project and assumptions described herein;

e conditions disclosed by site observation;

e engineering analysis using assumed and estimated soil, rock, and drainage
conditions;

e our experience; and

e mapping prepared by others.
In our opinion, the assumed conditions and estimated properties are reasonable for the mine
surface area. Variations in these conditions should be anticipated. No warranty, express or

implied, is made.

If we can be of further service in discussing the contents of this report or our analyses, please call.

Tetra Tech EM, Inc.

Christy A. Woodward, PE
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