
 

APPENDIX C 

Upper Pole Canyon Creek Infiltration Analysis 

 



EECA Appendix C – Pole Canyon Creek Diversion/Infiltration Analysis 
Smoky Canyon Mine  May 2006 
 
 

S:\Jobs\0442-004-900-Simplot-Smoky\Remedy\EECA\DraftEECA\Final EECA Files\Appendices\AppC_Final.doc C-i

TABLE OF CONTENTS 

Page 

1.0 INTRODUCTION...............................................................................................................1 
2.0 SUPPORTING INFORMATION ........................................................................................2 

2.1 Setting ...................................................................................................................2 
2.1.1 Topography................................................................................................2 
2.1.2 Stratigraphy ...............................................................................................2 

2.2 Hydrology ..............................................................................................................2 
2.2.1 Hydrograph................................................................................................2 
2.2.2 Storm Flows...............................................................................................3 

2.3 Wells Formation Hydraulic Properties ...................................................................4 
2.3.1 Constant-Rate Pumping Test ....................................................................4 
2.3.2 B Panel Infiltration Study ...........................................................................5 

3.0 POLE CANYON CREEK DIVERSION .............................................................................6 
3.1 Pole Canyon Diversion Conceptual Design...........................................................6 

4.0 INFILTRATION ANALYSIS ..............................................................................................8 
4.1 Conceptual Design ................................................................................................8 
4.2 Primary Design Factors.........................................................................................8 

5.0 CONCLUSIONS..............................................................................................................11 
6.0 REFERENCES................................................................................................................12 
 



EECA Appendix C – Pole Canyon Creek Diversion/Infiltration Analysis 
Smoky Canyon Mine  May 2006 
 
 

S:\Jobs\0442-004-900-Simplot-Smoky\Remedy\EECA\DraftEECA\Final EECA Files\Appendices\AppC_Final.doc C-ii

LIST OF FIGURES 
 
 Figure Title 
 
 C-1 Geologic Cross-Section of Smoky Canyon Mine Area Section A – A’ 

 C-2 Upper Pole Canyon Creek Annual Flow Hydrograph 

 C-3 Upper Pole Canyon Flow Measurements 

 C-4 Storm Hydrograph Pole Canyon Creek at the Diversion Point 

 C-5 Storm Hydrograph Pole Canyon Creek at the Toe of the ODA 

 C-6 Pole Canyon Creek Diversion System Inlet and Settling Basin 

 C-7 Typical USBR Type III Stilling Basin 

 C-8 Pole Canyon Creek Infiltration Basin Conceptual Layout 

 C-9 Pole Canyon Creek Infiltration Basin Profile View 

 C-10 Pole Canyon Creek Infiltration Basin Design Parameters 

 

LIST OF APPENDICES 

 Appendix Title 
  

 C-A WinTR55 Modeling Inputs and Results

 



EECA Appendix C – Pole Canyon Creek Diversion/Infiltration Analysis 
Smoky Canyon Mine  May 2006 
 
 

S:\Jobs\0442-004-900-Simplot-Smoky\Remedy\EECA\DraftEECA\Final EECA Files\Appendices\AppC_Final.doc C-1

1.0 INTRODUCTION 

Under Alternative 3 and Alternative 4, Pole Canyon Creek would be diverted before entering the 
Pole Canyon Overburden Disposal Area (ODA).  Stream flows accumulating in the drainage 
between the creek diversion and the ODA would be directed to an infiltration basin located at 
the upstream toe of the ODA.  The purpose of this appendix is to analyze the feasibility of this 
approach.  As discussed in Section 4.2, it may not be technically or administratively feasible to 
infiltrate all of the Pole Canyon Creek flows upstream of the ODA and, therefore, consideration 
of a diversion is necessary. 
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2.0 SUPPORTING INFORMATION 

2.1 Setting 

2.1.1 Topography 

Except for the area immediately upstream of the Pole Canyon ODA, upper Pole Canyon is V-
shaped with portions of the side slopes as steep as 1 horizontal (H):1 vertical (V).  The total 
drainage area is approximately 920 acres.  Pole Canyon Creek branches to the north and west 
approximately ¾ of a mile upstream of the ODA.  The western branch flows perennially due to 
dispersed springs upstream of the fork while the northern branch only flows intermittently.  The 
¼-mile section of Pole Canyon immediately upstream of the Pole Canyon ODA is more U-
shaped with a bottom width of approximately 150 feet.  The average lateral slope of the canyon 
floor toward Pole Canyon Creek is approximately 10H:1V while the canyon walls have a slope 
of approximately 1.5H:1V.  Pole Canyon Creek flows down the approximate center of this U-
shaped portion of the canyon with an average gradient of approximately 400 feet per mile. 

2.1.2 Stratigraphy 

Pole Canyon Creek flows over the Thaynes/Dinwoody/Woodside and Phosphoria formations 
before coming in contact with the Wells Formation at a point approximately 250 feet above the 
upstream toe of the Pole Canyon ODA.  The bedding planes for all of these sedimentary 
formations dip to the west in the vicinity of the ODA (Figure C-1).  The Wells Formation is 
unsaturated to approximately 250 feet below ground surface in this area based on water-level 
measurements from the lower Pole Canyon Creek area. 

2.2 Hydrology 

2.2.1 Hydrograph 

Flow measurements of upper Pole Canyon Creek have been sporadically collected at sampling 
location UP, situated approximately ¼ mile upstream of the Pole Canyon ODA, over the past 
eight years (1997 – 2004).  Most of the measurements were made monthly from May through 
November of each year.  Figure C-2 is an estimated annual hydrograph for upper Pole Canyon 
Creek at location UP.  During the majority of the year (seven months), the flow in upper Pole 
Canyon Creek is less than 0.5 cfs, while the spring runoff (May and June) has been measured 
at discharge rates as high as 10.6 cfs.  It should be noted that the duration of the spring runoff 
peak is uncertain but is likely to be a week to a month long with a peak conservatively estimated 
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at 13 cfs.  Based on this estimated annual hydrograph, nearly 75 percent (735 acre-feet) of the 
annual runoff volume (977 acre-feet) reports to the upstream toe of the ODA in May and June of 
each year. 

As discussed in Section 3.1 below, the potential Pole Canyon Creek diversion point is located 
approximately 250 feet below the stream fork some ¾ of a mile above the Pole Canyon ODA.  
Flow rates were measured near the potential diversion point (UP-F) concurrently with flow rates 
measured at UP during gain-loss surveys performed in 2002 and 2003.  These flow 
measurements show that, at the diversion point, the measured flow varied from 106 percent 
(spring flows) to 144 percent (autumn flows) of the flow measured downstream at location UP 
(Figure C-3).  Thus, there typically is a net loss in Pole Canyon Creek flow from the potential 
diversion point to location UP.  The spring flow rates at UP are much higher than the autumn 
flow rates.  Therefore, the spring flow rates are the most appropriate basis for establishing a 
design flow for the Pole Canyon Creek diversion.  Spring flows near the diversion point are 
typically 104 percent of those measured downstream at location UP.  Therefore, it is assumed 
that the UP hydrograph, scaled up by 10 percent, would be conservatively representative of 
typical spring flow conditions at the Pole Canyon Creek diversion point.  This results in an 
estimated peak spring flow rate of 14.3 cfs at the diversion point.   

Flow rates were also measured at the upstream toe of the Pole Canyon ODA (UP-H).  The 
measurements at UP-H were made during the gain-loss surveys and sampling conducted in 
spring and summer 2004.  These are summarized on Figure C-3.  The flow rates varied from 
approximately 115 percent (spring flows) to 196 percent (autumn flows) of the flow measured at 
location UP.  Thus, there typically is a net gain in Pole Canyon Creek flow from location UP to 
location UP-H.  The spring flows at UP-H typically ranged from 115 percent to 130 percent of 
the spring flows at UP.  Again, the much higher spring flow rates are more important from a 
design perspective than the lower autumn flow rates.  Therefore, it is assumed that the UP 
hydrograph, scaled up 25 percent, would be representative of flow conditions at the upstream 
toe of the Pole Canyon ODA.  This results in an estimated peak spring flow rate of 16.3 cfs at 
the upstream toe of the ODA. 

If Pole Canyon Creek is diverted at the potential diversion point, the amount of water that would 
typically need to be infiltrated upstream of the Pole Canyon ODA is the estimated spring flow at 
the upstream toe of the ODA (16.3 cfs) minus the estimated spring flow at the potential 
diversion point (14.3 cfs).  This difference is 2 cfs. 

2.2.2 Storm Flows 

Storm-flow estimates for 10-, 50- and 100-year recurrence intervals at the potential Pole 
Canyon Creek diversion point and the upstream toe of the Pole Canyon ODA were made using 
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commercially available software (Win TR-55; see Appendix C-A).  These estimates are 
summarized below. 

 
Location 10-Year Flow (cfs) 50-year Flow (cfs) 100-year Flow (cfs) 

Potential Diversion Point 2 40 86 
ODA Upstream Toe (UP-H) 3 47 98 

The WinTR-55 modeling for both the Pole Canyon Creek diversion point and the upstream toe 
of the Pole Canyon ODA predicts flows greater than 40 cfs lasting less than one hour for the 
100-year storm and flows greater than 30 cfs lasting less than one hour for the 50-year storm 
(Figures C-4 and C-5).   

2.3 Wells Formation Hydraulic Properties 

Two recent test programs have been performed at the Smoky Canyon Mine to measure the 
hydraulic conductivity and potential infiltration rates for the Wells Formation.  The first was a 
constant-rate pumping test conducted by NewFields personnel from May 18 to June 9, 2004. 
The test was performed as part of the groundwater investigation for the Smoky Canyon Mine 
Site Investigation.  The second was a set of variable falling head tests performed by 
Intermountain GeoEnvironmental Services (IGES) on December 16 – 17, 2004.  The second set 
of tests was performed as a part of the B Panel External Overburden Disposal Area Infiltration 
Study. 

2.3.1 Constant-Rate Pumping Test 

The general set-up of a constant-rate pumping test includes a pumping well (in this case the 
Industrial Well) and at least one observation well (in this case the Culinary Well).  Observation 
wells need to be within the zone of influence of the pumping well so that changes in water level 
during various pumping conditions (i.e., drawdown and recovery phases) can be measured.  As 
a well is pumped, the water level is drawn down in an expanding cone around the well.  The 
size of the cone and rate of water level change at various distances from the pumping well are 
dependent on the pumping rate and aquifer properties.  The rate of water level change is used 
to estimate aquifer properties such as transmissivity and storage coefficient.   

Data obtained from the three phases of the test (i.e., preparation drawdown, recovery, and final 
drawdown phases) indicate that, when pumped at a rate of 1,000 gpm, the Wells Formation 
aquifer in the vicinity of the test wells behaves in a confined to semi-confined manner with 
significant delayed yield (slow drainage) characteristics.  Based on the analyses of data from 
both the Culinary Well and the Industrial Well, estimated transmissivity values range from 
approximately 0.8 ft2/min to 1.9 ft2/min (8,600 to 20,000 gpd/ft).  The transmissivity values 
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calculated using data collected from the Culinary Well, 1.7 ft2/min to 1.9 ft2/min, are about twice 
as high as the values calculated using the data from the Industrial Well, 0.8 ft2/min to 0.9 ft2/min. 

The saturated thickness of the Wells Formation open to the test well is approximately 700 feet.  
Using this as the effective thickness of the aquifer and a transmissivity value of 1.8 ft2/min (from 
Culinary Well data) results in an average hydraulic conductivity of 3.7 feet per day (44 in/day).  
This is at the upper end of hydraulic conductivities considered typical of limestone or sandstone 
aquifers (Freeze and Cherry, 1979).  

The hydraulic conductivity estimated in this test is an average saturated hydraulic conductivity 
for the Wells Formation in the vicinity of the Industrial Well, located approximately two miles 
from Pole Canyon.  Therefore, the actual saturated hydraulic conductivity could be different in 
the area of the proposed infiltration basin.   

2.3.2 B Panel Infiltration Study 

IGES performed variable falling head permeability tests in eight boreholes located in run-off 
recharge areas and seleniferous dump areas associated with the B Panel external ODA.  Six of 
the eight boreholes were completed in weathered sandstone, one was completed in the “Center 
Waste” shale zone, and one was completed in highly fractured limestone of the Grandeur 
Member of the Wells Formation.  The test performed in the Grandeur Member of the Wells 
Formation is most relevant for estimating infiltration rates above the Pole Canyon ODA due to 
the similar geologic setting.   

The tests were performed by filling the boreholes with between two and six feet of water and 
allowing the water to infiltrate naturally.  The water level was measured every one to three 
seconds until the borehole was emptied.  Infiltration rates were then calculated using the 
smallest (i.e., most conservative) head change versus time results for each borehole and 
incorporating a safety factor of two.  The final result for test IS-2, located in fractured limestone 
of the Grandeur Member, was an infiltration rate of greater than 2,000 inches per day (167 
ft/day).  The duration of this test was approximately one minute. 

Since this test was performed in a geologic setting potentially similar to that near the Pole 
Canyon ODA, the results of this test are assumed to be representative of infiltration rates that 
could occur in the area of the proposed infiltration basin.  The results of this test reflect 
unsaturated conditions under which the infiltration rate typically would be much higher relative to 
saturated conditions.  The small scale of this test, a single borehole with less than one minute of 
testing, and the fact that the Grandeur Member is locally absent in the vicinity of the proposed 
infiltration basin, are limiting factors in the usefulness of the data. 
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3.0 POLE CANYON CREEK DIVERSION 

The purpose of the Pole Canyon Creek diversion would be to divert the majority of Pole Canyon 
Creek’s flow over the top of the Pole Canyon ODA rather than allowing continued movement of 
the flows through the base of the ODA.  This would significantly reduce the amount of water 
available to mobilize selenium from wastes within the ODA.  This section provides a general 
overview on the conceptual design of the diversion and also evaluates how much of Pole 
Canyon Creek’s flow could be diverted. 

3.1 Pole Canyon Diversion Conceptual Design 

Waters diverted from Pole Canyon Creek will need to pass over the Pole Canyon ODA.  The 
lowest elevation on the crest of the ODA, over which the diverted waters would need to pass, is 
7,370 feet.  A design slope of 1 percent is selected for the diversion.  At this slope, and 
beginning at the low point on the ODA crest, the diversion would be approximately 5,500 feet 
long and would intersect Pole Canyon Creek at an elevation of approximately 7,425 feet (see 
EECA Figure 5-5).  This would place the diversion point approximately 250 feet downstream of 
the fork in Pole Canyon Creek (near sampling location UP-F).   

The selected design flow for the Pole Canyon Creek diversion is the average maximum spring 
flow.  As described in Section 2.2.1, this flow rate is estimated to be 14.3 cfs at the potential 
diversion point.  Flood flows significantly in excess of this design flow rate would overtop the 
diversion spillway and would travel downstream to the infiltration basin (see Section 4.2, below).   

The diversion system would consist of an upstream settling basin to promote sediment removal, 
a trash rack to prevent debris from entering the diversion line, and an overflow spillway to 
prevent damage to the system during a flood event (Figure C-6).  The water would be routed 
through a 30-inch diameter underground pipeline constructed of a reinforced concrete.  A 30-
inch diameter concrete pipeline on a one percent slope would transmit 14.3 cfs with a factor of 
safety of greater than two and up to 20 cfs with a factor of safety of two.  The diversion would be 
a pipeline instead of an open channel due to the very steep slopes on the walls of Pole Canyon 
(as steep as 1.5:1 in this area).  The steep side slopes would create problems with stabilizing 
the channel and would necessitate a very wide area of disturbance (>200 feet) as well.  Burial of 
the pipeline would also eliminate potential damage due to vandalism. 

The pipeline would follow the natural contour of the Pole Canyon hillside and maintain a one 
percent grade.  Both the north and south hillside would be possible diversion routes, but the 
north hillside would require a longer pipeline and would therefore require a diversion point 
further upstream if a one percent grade is to be maintained.  The pipeline would pass across the 
southern end of the Pole Canyon ODA, under the current mine haul road, and then down the 
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eastern face of the Pole Canyon ODA (EECA Figure 5-5).  The total length of the pipeline, from 
the diversion point to the outfall, would be approximately 9,500 feet. 

High flow velocities would be developed within the diversion line as it descends the steep 
eastern face of the Pole Canyon ODA.  An energy dissipation structure (e.g., a US Bureau of 
Reclamation Type III stilling basin) would therefore be required at the outfall of the diversion line 
to minimize erosion due to the high water velocity.  Figure C-7 shows a typical Type III stilling 
basin.  The energy dissipation structure would outfall to the original Pole Canyon Creek stream 
channel downgradient of the eastern toe of the ODA. 

Periodic maintenance would need to be conducted on the diversion system.  The trash-rack at 
the diversion inlet would need to be regularly cleared to prevent plugging of the inlet.  Sediment 
would need to be periodically cleaned from the diversion line and the upstream settling basin.  
Other periodic maintenance could also be necessary in case of leaks or other problems with the 
pipeline. 

 



EECA Appendix C – Pole Canyon Creek Diversion/Infiltration Analysis 
Smoky Canyon Mine  May 2006 
 
 

S:\Jobs\0442-004-900-Simplot-Smoky\Remedy\EECA\DraftEECA\Final EECA Files\Appendices\AppC_Final.doc C-8

4.0 INFILTRATION ANALYSIS 

An infiltration basin could be used to address waters accumulating in the Pole Canyon drainage 
between the creek diversion point and the ODA.  This concept is evaluated for feasibility as well 
as potential effectiveness in the following subsection. 

4.1 Conceptual Design 

Figures C-8 and C-9 show the conceptual design of the infiltration system.  Stream flows would 
need to pass through one or a series of settling basins to remove sediment from the water prior 
to entering the infiltration basin.  Sediment removal should reduce plugging of the infiltration 
basin which would reduce the overall infiltration capacity.  An ancillary benefit of the settling 
basin(s) would be to moderate the stream flow and provide additional storage capacity during 
periods of spring run-off or during major storms.  The settling basin(s) would be constructed 
either by excavating a pond or ponds in the existing stream channel, or by damming the stream 
in one or more locations.  The basin(s) would need to be lined to prevent stream flows from 
entering the alluvial aquifer and surfacing in the ODA.  The basin size would depend on the 
amount of area available and the desired retention time for the stream flow.  Longer retention 
times would increase the sediment removal efficiency and correspondingly decrease 
maintenance requirements for the infiltration basin. 

The water would flow from the settling basin(s) over a trapezoidal weir to regulate flows.  The 
flow would then proceed down a shallow grassy slope to further filter the water before entering 
the infiltration basin.  A barrier constructed of large rip-rap (ROM chert) would be constructed 
across the slope to act as an additional filter as well as to disperse the flow to increase 
infiltration efficiency and reduce erosive forces. 

A gravel layer would be placed on the infiltration basin floor to act as a final filter.  The sides of 
the infiltration basin would be lined to prevent water from entering the alluvial aquifer and the 
Pole Canyon ODA.  During design, it may be determined that the side slopes of the basin need 
to be steeper than a naturally stable slope to maximize the contact area with the Wells 
Formation and therefore maximize infiltration rates.  If this is the case, additional stabilization, 
such as a mechanically stabilized retaining wall or shotcrete, would be necessary. 

4.2 Primary Design Factors 

There are three primary factors that affect the design of the infiltration basin.  The first is the 
incoming flow rate.  As discussed in Section 2.2.1, the expected normal spring inflow rate to the 
proposed infiltration basin is approximately 2 cfs, assuming diversion of spring flows in Pole 
Canyon Creek father upstream.  This flow rate would be expected only for a short period of time 
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each year, with much lower flows during the remainder of the year.  The second factor is the 
area of the contact surface with the Wells Formation.  The final design factor is the infiltration 
rate into the Wells Formation aquifer.   

The total area available to place an infiltration basin over the Wells Formation aquifer is slightly 
larger than one acre due to the steep side slopes of the canyon.  The base of the infiltration 
basin would necessarily be smaller than one acre to allow for side slopes that are no steeper 
than 2(H):1(V) for long-term stability.  Assuming that mechanical stabilization is not used on the 
side slopes and the Wells Formation is relatively close to the current ground surface, 
approximately 0.5 acres of infiltration area (basin floor) should be available for infiltration. 

As discussed in Section 2.3 above, two testing programs have been implemented to assess the 
hydraulic properties of the Wells Formation.  Based on the results of a small-scale, falling-head 
permeability test, the infiltration rate of the unsaturated fractured limestone of the Grandeur 
Member of the Wells Formation was estimated to be 2,000 in/day.  Based on the results of a 
constant-rate pumping test, the saturated hydraulic conductivity of the Wells Formation was 
estimated to be 44 in/day.   

If the fractured rock in the infiltration basin floor is initially dry, the infiltration rate will be high 
(i.e., closer to 2,000 in/day).  The wetting front will move rapidly downward due to capillary 
forces.  As the moisture content of the fractured rock increases, the capillary forces will diminish 
and the infiltration rate will decrease.  If the material becomes fully saturated, the infiltration rate 
will approach the saturated hydraulic conductivity of the material (i.e., closer to 44 in/day).  
Thus, the infiltration rate can be affected by antecedent moisture conditions in the materials 
comprising the infiltration basin floor. 

Figure C-10 shows the maximum flow of water that could be infiltrated for various pond sizes 
and infiltration rates.  Using the maximum infiltration rate of 2,000 in/day and a contact surface 
of 0.5 acres, the basin would infiltrate approximately 42 cfs.  This easily exceeds the expected 
normal peak spring flow of 2 cfs, assuming upstream diversion, as well as the spring flow 
without the diversion (16.3 cfs).  If the material underlying the infiltration basin becomes 
saturated, the infiltration rate would approach the saturated hydraulic conductivity of 44 in/day.  
Under these conditions, the 0.5-acre infiltration basin would only be able to instantaneously 
infiltrate about 1 cfs, or about half of the expected normal peak spring inflow of 2 cfs, assuming 
upstream diversion.  This also indicates that infiltration of all of Pole Canyon Creek above the 
ODA, without diverting most of the creek flows, would not be feasible because the Wells 
Formation below the infiltration basin would become saturated or near-saturated. 

The infiltration basin would have a large storage capacity to temporarily hold the excess flow 
that cannot immediately be infiltrated.  Assuming a 0.5 acre base, 2(H):1(V) side slopes, and a 
20-foot depth, the total storage capacity of the basin would be approximately 16 acre-feet.  This 
would provide approximately 8 days of storage for a 1 cfs flow (assuming half of the 2 cfs inflow 
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continually infiltrates).  Increasing the depth of water in the pond could also increase the 
infiltration rate by increasing the hydraulic head.  The combination of storage capacity and 
increased infiltration rate should be enough to account for the entire remaining flow under most 
conditions.  

During major storm events (i.e., 100-year storms) a large, short-term, pulse of water would enter 
the infiltration basin.  This water would comprise runoff originating between the diversion and 
infiltration basin as well as overflow water from the diversion system.  Measuring the area under 
the curve and above 20 cfs (the maximum amount of flow diverted upstream) of the 100-year 
hydrograph (Figure C-5) yields the total volume of water that would enter the infiltration basin 
during a 100-year storm.  Assuming the upstream diversion is functioning (and diverting 20 cfs) 
the total volume of water that would enter the infiltration basin would be 6.5 acre-feet, which is 
less than the infiltration basin storage volume of 16 acre-feet, as discussed above.  Thus, the 
infiltration basin should be capable of storing and infiltrating the estimated flows from a 100-year 
storm while the basin is empty and the upstream diversion is functioning.   

If the basin is already full or partially full, which may be the case during peak spring flows, it is 
possible that the infiltration basin would overflow and some of the water would enter the Pole 
Canyon ODA.  Assuming the basin is already full, the amount of water that would enter the 
basin during a 100-year storm would be approximately 7 acre-feet if the upstream diversion is 
functioning.  The worst-case scenario would be for the diversion basin to be full and the 
upstream diversion to be inoperable.  Under these circumstances, the total volume of water that 
would enter the ODA would be approximately 21 acre-feet (calculated by taking the total area 
under the 100-year storm curve).  Compared to the current yearly volume of water that enters 
the Pole Canyon ODA (between approximately 720 and 1,300 acre-feet), this is a minor 
amount.  The primary concern with major storms will be preventing damage from the large 
short-term flows. 

Long-term maintenance would need to be performed on the infiltration basin.  Fine-grained 
sediment would need to be regularly removed from the infiltration basin to maintain maximum 
infiltration rates.  The upstream settling basin would also periodically need to be cleaned out to 
maintain storage volume.  Also, after major flow events, some repairs may need to be 
conducted to repair erosion damage. 
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5.0 CONCLUSIONS 

Based on currently available information it is feasible to prevent Pole Canyon Creek flows from 
entering the Pole Canyon ODA.  The majority of the spring flow can be collected upstream of 
the Pole Canyon ODA and diverted over the ODA.  The limited remaining flow would be 
infiltrated at the upstream toe of the ODA. 

The design flow for the Pole Canyon Creek diversion is 14.3 cfs (the estimated typical peak 
spring flow at the diversion point).  The diversion would consist of a 5,500 foot long, buried 30” 
concrete pipeline.  The pipeline would follow the natural contour of the canyon wall and 
progress across the ODA at a one percent grade before descending the eastern face of the 
ODA into an energy dissipation structure at the outfall.  This design configuration would transmit 
the 14.3 cfs peak spring flow with a factor of safety of greater than two. 

The design flow for the Pole Canyon Creek infiltration basin is estimated to be 2 cfs (the amount 
of flow originating below the diversion structure).  Based on the available information (i.e., the B 
Panel infiltration studies and the aquifer pump test), the infiltration basin should be able to 
transmit the 2 cfs flow to the subsurface Wells Formation.  The infiltration basin, if empty, would 
be able to contain and infiltrate the excess storm flows (including a 100-year flood).  If the 
infiltration basin is already full or partially full at the time of the storm (potentially the case during 
spring flows), some water would overflow basin and enter the ODA.  Compared to the amount of 
water that currently enters the ODA, very short-term pulses (i.e., less than a few hours) of storm 
water are insignificant.   
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J.R. SIMPLOT COMPANY
SMOKY CANYON MINE - EECA

FIGURE C-2

PRJ: 0442-004-900.40
REV: 0 BY: JHP

DATE: MAY 3, 2006
CHK: BGH

UPPER POLE CANYON CREEK
ANNUAL FLOW HYDROGRAPH
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J.R. SIMPLOT COMPANY
SMOKY CANYON MINE - EECA

FIGURE C-3

PRJ: 0442-004-900.40
REV: 0 BY: JHP

DATE: MAY 3, 2006
CHK: BGH

UPPER POLE CANYON
FLOW MEASUREMENTS

S:\Jobs\0442-004-900-Simplot-Smoky\0109\Task30\SIReport/Figures/Sect7/Section7PortraitFigures.ppt              

UP-F UP UP-H
cfs cfs cfs UP-F/UP UP-F/UP-H UP-H/UP

12/13/2002 0.05 - 0.05 - 114% -
5/23/2003 2.73 2.57 3.28 106% 83% 128%

10/28/2003 0.07 0.05 0.09 144% 73% 196%
5/7/2004 - 1.75 2.01 - - 115%

7/20/2004 - 0.43 0.70 - - 163%

Percent Change in Flow
Date
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J.R. SIMPLOT COMPANY
SMOKY CANYON MINE - EECA

FIGURE C-4

PRJ: 0442-004-900.40
REV: 0 BY: JHP

DATE: MAY 3, 2006
CHK: BGH

STORM HYDROGRAPH
POLE CANYON CREEK

AT THE DIVERSION POINT
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J.R. SIMPLOT COMPANY
SMOKY CANYON MINE - EECA

FIGURE C-5

PRJ: 0442-004-900.40
REV: 0 BY: JHP

DATE: MAY 3, 2006
CHK: BGH

STORM HYDROGRAPH
POLE CANYON CREEK

AT THE TOE OF THE ODA

S:\Jobs\0442-004-900-Simplot-Smoky\Remedy\EECA\DraftEECA\Figures\FIG-C6.PPT
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J.R. SIMPLOT COMPANY
SMOKY CANYON MINE - EECA

FIGURE C-6

PRJ: 0442-004-900.40
REV: 0 BY: JHP

DATE: MAY 3, 2006
CHK: BGH

POLE CANYON CREEK
DIVERSION SYSTEM

INLET AND SETTLING BASIN

S:\Jobs\0442-004-900-Simplot-Smoky\Remedy\EECA\DraftEECA\Figures\FIG-C8

Notes: See EECA Figure 5-5 for basin location

Contours represent 5 foot changes in elevation

Total Basin depth is 20 feet

Basin side slopes are 2:1

Inflow area and overflow spillway have a slope 
of 3:1

Inlet structure wingwalls would be constructed 
of concrete

Final basin and inlet structure dimensions will 
need to be determined during remedial design.

Inflow may enter the left side of the basin and 
outflow may leave the left side of the basin 
depending on the selected path for the Pole 
Canyon Creek diversion pipeline (i.e., north or 
south slope of the canyon).

LEGEND
Sides of Settling Basin

Base of Settling Basin

Areas Armored with 
RipRap

Inlet Structure (Culvert 
and Wingwalls)

Internal Baffle (Berm)

Trash Rack over
Culvert Inlet

Internal Flow Baffle
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FIGURE C-7

PRJ: 0442-004-900.40

TYPICAL USBR
TYPE III STILLING BASIN

REV: 0 BY: JHP

DATE: MAY 3, 2006

CHK: BGH

J.R. SIMPLOT COMPANY
SMOKY CANYON MINE - EECASchematic from USDOT Federal Highway Administration, 

Hydraulic Design of Energy Dissipators for Culverts & 
Channels (HEC 14)
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FIGURE C-8

PRJ: 0442-004-900.40

POLE CANYON CREEK
INFILTRATION BASIN

CONCEPTUAL LAYOUT

REV: 0 BY: JHP

DATE: MAY 3, 2006

CHK: BGH

J.R. SIMPLOT COMPANY
SMOKY CANYON MINE - EECA

LEGEND
Infiltration Contact Area

Lined Area

Revegetated Disturbed 
Area

Max Elevation of Settling 
Basin Water Surface

Existing 5 ft Contour

Existing 50 ft Contour

Note: View is from the west looking down Pole 
Canyon Creek over the settling basin 
spillway into the infiltration basin.

Existing topography is from an aerial 
flyover performed Summer 2004.

Settling Basin 
Flow



J.R. SIMPLOT COMPANY
SMOKY CANYON MINE - EECA

FIGURE C-9

PRJ: 0442-004-900.40
REV: 0 BY: JHP

DATE: MAY 3, 2006
CHK: BGH

Pole Canyon Creek
Infiltration Basin

Profile View

S:\Jobs\0442-004-900-Simplot-Smoky\0109\Task30\SIReport/Figures/Sect7/Section7PortraitFigures.ppt              

Note: This is a conceptual profile only.  The actual design profile would be 
determined during remedial design.
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J.R. SIMPLOT COMPANY
SMOKY CANYON MINE - EECA

FIGURE C-10

PRJ: 0442-004-900.40
REV: 0 BY: JHP

DATE: MAY 3, 2006
CHK: BGH

POLE CANYON CREEK
INFILTRATION BASIN

DESIGN PARAMETERS

S:\Jobs\0442-004-900-Simplot-Smoky\Remedy\EECA\DraftEECA\Figures\FIG-C7
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                        WinTR-55 Current Data Description

                         --- Identification Data ---

User:     John Pfahl                             Date:        10/28/2005
Project:  Pole Creek Diversion                   Units:       English
SubTitle: Peak Flow Into Collection Point        Areal Units: Acres
State:    Idaho
County:   Caribou
Filename: C:\Documents and Settings\jpfahl\Application Data\WinTR-55\PoleCreekSecond.w55

                             --- Sub-Area Data ---

Name           Description              Reach        Area(ac)     RCN     Tc  
------------------------------------------------------------------------------
Watershed     Watershed Above Dvrsn    Pole            690         60    0.419     

Total area: 690 (ac)

                             --- Storm Data  --

                   Rainfall Depth by Rainfall Return Period

   2-Yr        5-Yr        10-Yr       25-Yr       50-Yr       100-Yr      1-Yr
   (in)        (in)        (in)        (in)        (in)        (in)        (in)
--------------------------------------------------------------------------------
    1.2         1.6         1.8         2.2         2.5         2.8         .0      

Storm Data Source:              User-provided custom storm data
Rainfall Distribution Type:     Type II
Dimensionless Unit Hydrograph:  <standard>

WinTR-55, Version 1.00.00 Page  1 10/28/2005 11:54:53 AM 



John Pfahl                   Pole Creek Diversion
                       Peak Flow Into Collection Point
                             Caribou County, Idaho

                             Watershed Peak Table

 Sub-Area           Peak Flow by Rainfall Return Period
 or Reach      10-Yr     50-Yr    100-Yr
Identifier     (cfs)     (cfs)     (cfs)
----------------------------------------------------------------------------------
SUBAREAS
Watershed       2.18     39.88     85.97

REACHES
Pole            2.18     39.88     85.97
    Down        2.18     39.88     85.97

OUTLET          2.18     39.88     85.97

WinTR-55, Version 1.00.00 Page  1 10/28/2005 11:54:53 AM 



John Pfahl                   Pole Creek Diversion
                       Peak Flow Into Collection Point
                             Caribou County, Idaho

                    Sub-Area Time of Concentration Details

 Sub-Area      Flow            Mannings's    End     Wetted               Travel
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time 
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr)
--------------------------------------------------------------------------------
Watershed 
  SHEET          100   0.3300     0.400                                    0.190
  SHALLOW        500   0.1500     0.050                                    0.022
  CHANNEL       1000   0.1000     0.200      6.00      4.00     3.086      0.090
  CHANNEL       3000   0.0750     0.075      9.00      6.00     7.123      0.117

                                                 Time of Concentration     0.419
                                                                        ========
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John Pfahl                   Pole Creek Diversion
                       Peak Flow Into Collection Point
                             Caribou County, Idaho

                  Sub-Area Land Use and Curve Number Details

 Sub-Area                                           Hydrologic   Sub-Area   Curve
Identifier           Land Use                          Soil        Area     Number
                                                      Group        (ac)
--------------------------------------------------------------------------------
Watershed Woods - grass combination           (good)    C           345       72 
          Sagebrush (w/ grass understory)     (good)    C           345       47 

          Total Area / Weighted Curve Number                        690       60 
                                                                    ===       ==
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                        WinTR-55 Current Data Description

                         --- Identification Data ---

User:     John Pfahl                             Date:        10/27/2005
Project:  Pole Creek Infiltration                Units:       English
SubTitle: Peak Flow at Upstream Toe of ODA       Areal Units: Acres
State:    Idaho
County:   Caribou
Filename: C:\Documents and Settings\jpfahl\Application Data\WinTR-55\PoleCreekThird.w55

                             --- Sub-Area Data ---

Name           Description              Reach        Area(ac)     RCN     Tc  
------------------------------------------------------------------------------
Watershed     Watershed Above ODA      Pole            920         60    .536      

Total area: 920 (ac)

                             --- Storm Data  --

                   Rainfall Depth by Rainfall Return Period

   2-Yr        5-Yr        10-Yr       25-Yr       50-Yr       100-Yr      1-Yr
   (in)        (in)        (in)        (in)        (in)        (in)        (in)
--------------------------------------------------------------------------------
    1.2         1.6         1.8         2.2         2.5         2.8         .0      

Storm Data Source:              User-provided custom storm data
Rainfall Distribution Type:     Type II
Dimensionless Unit Hydrograph:  <standard>
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John Pfahl                 Pole Creek Infiltration
                       Peak Flow at Upstream Toe of ODA
                             Caribou County, Idaho

                             Watershed Peak Table

 Sub-Area           Peak Flow by Rainfall Return Period
 or Reach      10-Yr     50-Yr    100-Yr
Identifier     (cfs)     (cfs)     (cfs)
----------------------------------------------------------------------------------
SUBAREAS
Watershed       2.91     47.01     98.37

REACHES
Pole            2.91     47.01     98.37
    Down        2.91     47.01     98.28

OUTLET          2.91     47.01     98.28
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John Pfahl                 Pole Creek Infiltration
                       Peak Flow at Upstream Toe of ODA
                             Caribou County, Idaho

                    Sub-Area Time of Concentration Details

 Sub-Area      Flow            Mannings's    End     Wetted               Travel
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time 
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr)
--------------------------------------------------------------------------------
Watershed 
  SHEET          100   0.3300     0.400                                    0.190
  SHALLOW        500   0.1500     0.050                                    0.022
  CHANNEL       1000   0.1000     0.200      6.00      4.00     3.086      0.090
  CHANNEL       6000   0.0750     0.075      9.00      6.00     7.123      0.234

                                                 Time of Concentration      .536
                                                                        ========
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John Pfahl                 Pole Creek Infiltration
                       Peak Flow at Upstream Toe of ODA
                             Caribou County, Idaho

                  Sub-Area Land Use and Curve Number Details

 Sub-Area                                           Hydrologic   Sub-Area   Curve
Identifier           Land Use                          Soil        Area     Number
                                                      Group        (ac)
--------------------------------------------------------------------------------
Watershed Woods - grass combination           (good)    C           460       72 
          Sagebrush (w/ grass understory)     (good)    C           460       47 

          Total Area / Weighted Curve Number                        920       60 
                                                                    ===       ==
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