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11 September 1981
CZP15 1981
Mr. James W. Smith, Jr. 3
Coordinator of Mined Land Development ' DIVISION OF
Division of 0il, Gas §& Mining ) OlL, GAS&MINING

1588 West North Temple
Salt Lake City, Utah 84116

RE: Valley Camp of Utah, Inc.
Sedimentation Ponds - Design
Stipulation 6-81-3

Dear Mr. Smith:

Pursuant to the compliance requirements of the Divi-
sion's approval letter of June 10, 1981, whereby per-
mission to commence underground development of the
Belina No. 2 Mine was given, information pertaining
to the design and construction of Valley Camp's
sedimentation ponds 1is enclosed.

The submittal of said information is intended to
fulfill the requirements of the Utah State Division
of Water Rights as per their letter of February 24,
1981, and also comply with Stipulation 6-81-3 of the
previously mentioned approval letter.

The information enclosed for the Number 4 pond is
that prepared by Golder Associates, and was used
during the construction of that pond. Golder As-
sociates supervised all construction activities as-
sociated with this pond.

The information submitted for the 3 ponds at the Load-
out area was prepared by Vaughn Hansen Associates, and
used in the construction of ponds No. 1 and 2 by the
contractor, H. E. Lowdermilk. This information was
also used in the modification of Pond No. 3.
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Mr. James W. S.._.th, Jr.
11 September 1981
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If additional information is needed, please feel free
to call on me.

Sincerely,

Mol

T. G. Whiteside
Senior Mining Engineer

k
Copy to: Division of Water Rights

Enclosures



1.0 INTRODUCTION

This report presents the results of continuing geotechnical
studies carried out by Golder Associates to date at the Belina
Mine Site, operated by Valley Camp of Utah, Helper, Utah. The
work was initiated based on a proposal to Valley Camp dated July
19, 1979 and accepted per letter from Valley Camp dated August 2,
1979. Subsequent to the proposal, the work has .been extended

through verbal agreements.

The work has involved the development of the Belina Mine
Area surface facilities in regard to the operational requirements
of Valley Camp and the regulatory requirements of the State of
Utah Division of 0Oil, Gas and Mining (DOGM), and the Office of
Surface Mining (OSM) of the U.S. Department of the Interior.

At the start of the work (August 1979), the Belina No. 1
Mine was in operation under an approved BOCFRial and Utah
Division of Oil Gas and Mining Mine Plan and Permit. Valley
Camp's operational plan called for the continued development of
the Belina No. 1 Mine, including the development of surface
facilities for the No. 1 Mine and the construction of a coal
carrying conveyor system and load storage facility for the No. 1
Mine, as set out in general in the originally approved plans.
Golder Associates has provided engineering services relative to
the geotechnical engineering and hydrologic control structures
relative to the proposed development and the current OSM
Regulations. This work has included the design of cut and fill
slopes and pads, drainage mecasures, and a sedimentation pond. In
addition, construction control and periodic inspection of the
work have been carriéd out at appropriate intervals when

required.
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2.0 GENERAL SITE CONDITIONS

!

The Belina Mine Area is located in the upper reaches of
Whisky Gulech, a tributary to Eccles Canyon and eventually
Pleasant Valley Creek located in the Scofield Drainage of western
Carbon County, Utah. Whisky Gulch in the vicinity of the Belina
Mine area is an intermittent stream under the definitions pro-
vided by the OSM in that it obtains its flow from both surfacé
runoff and ground water discharge at least some part of the

year.

The surface facilities area for the Belina mines ranges from
an elevation of about 8800 to 9200 feet above sea level. The
terrain is steep, and heavily forested with stands of aspen and
conifers. Soil cover is thin, in the range of 2 to 10 feet maxi-
mum depth, and is in general colluvial material derived from the
parent sandstones and siltstones which comprise the rock exposed

in the area.

Average annual precipitation at the mine site is about 25-30
inches. Of this, approximately 8 inches occurs as rainfall, gen-

erally from May through September.

The general vicinity of the Belina Mine is shown on Figure
2-1. As can be seen, the mining area is on what is known as the
Connelville Block, located between the Connelville fault and the
O'Connor Fault. The rock units which comprisé the Whisky Gulch

Area are members of the Blackhawk Formation.

As shown in Figure 2-1, the Belina No. 1 facilities are
located on the western flank of Whisky Gulch. The coal handling
facilities, first phase, as approved will occupy the gulch itself
and portions of the eastern flank. Existing natural slopes in

the area are in the range of 20° to 25°.
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At the time Golder Associates became involved with the
Belina Mine Area (August 1979), a large earthfill had been placed
in Whisky Gulch to provide access and work area for the coal
storage area. The fill pad was at approximate elevation 8940 at
its upper end, sloping down to an existing sedimentation pond
constructed at the downstream crest of the fill. At this timé,
the sediment pond area was exhibiting some local signs of insta-
bility in the form of tension cracks, and water was observed
seeping out along the toe of the fill. Also, the slopes extend-
ing from the Belina No. 1 mine area to the fill pad were steep
and exhibiting signs of sloughing.

In order to stabilize the sediment pond area, as well as the
Belina slopes, and to provide areas for the surface facilities,
Golder Associates recommended that the downstreaﬁ portion of the
existing valley,xlll be removed and replaced in an engineered
manner with a rock toe buttress and a graded filter. The sedi-
ment pond was then located at the top of the fill. Additionally,
recommendations were made concerning stabilizing the existing
slopes from the No. 1 mine area down to the coal storage area.
This work resulted in a surface facilities grading plan as pre-

sented in Figure 2-2.

To the extent possible, all grading was carried out in con-
junction with the requirements of the OSM reéulations. In the
few areas where this was not possible, engineering analyses of
variation were carried out to insure the overall stability and

satisfactory performance of the structures.
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3.0 DRAINAGE CONTROL

3.1 INTRODUCTION

Control of drainage, both surface water and groundwater, is
critical to the overall development of the surface facilities.
This includes surface precipitation water, snowmelt, ground water
intercepted in cuts seeps or springs, and ground water inter-
cepted and collected in the mine workings and pumped to the
surface for ultimate discharge. This section presents the
methodologies used to predict the flows expected for the various

watersheds encountered in the Belina Mine Area.
3.2 DRAINAGE QUANTITIES

Peak flow on the small watersheds in this study area were
estimated using the Rational Method (Grey, 1973). This method is
based on the criteria that for storms of uniform intensity,
evenly distributed over the watershed, thé maximum rate of runoff
occurs when the entire watershed is contributing at the outlet
and that this rate of runoff, or flow, is proportional to the

rainfall intensity. The equation is:

Q = ciA
where:
¢ = Runoff coefficient, determined empirically
i = Maximum rainfall intensity, in/hr, whose duration is

equal to the time of concentration of the watershed
A = Area of watershed, acres
Q = Peak flow, cfs.

Golder Associates
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ESTIMATED PRECIPITATION DEPTHS FOR VARIOUS RETURN
PERIODS AND DURATIONS AT CLEAR CREEK, SUMMIT, UTAH

TABLE 3-1

(FROM RICHARDSON, 1971)
DURATION ,

5 10 15 30 1 2 3 6 12 24
Min Min Min Min Hr Hr Hr Hr Hr Hr
1 .10 .16 .20 .28 .35 .46 .57 .84 1.08 1.33
2 .12 .19 .25 .34 .43 .57 .70 1.04 1.34 1.65
5 .16 .24 .31 .43 .54 .72 .90 1.34 1.73 2.14
10 .19 .29 .37 .51 .65 .86 1.06 1.55 1.99 2.45
25 .24 .38 .48 .66 .84 1.08 1.31 1.88 2.39 2.92
50 .25 .38 .48 .67 .85 1.13 1.40 2.07 2.67 3.29
100 .27 .42 .53 .73 .93 1.24 1.54 2.29 2.96 3.65
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Maximum rainfall intensities for specified return periods
were calculated using precipitation data from a gauging station
at Clear Creek, Summit, Utah, as reported by Richardson (1971),
(Table 3-1). The duration time used when choosing the rainfall
intensity was equal to the time of concentration of the particu-
lar section of the drainage basin. A 10 year return period was
used when choosing the rainfall intensity, as specified by the-.

OSM regulation for permanent diversions.

The time of concentration was determined using the Upland
Filow Method (Kent, 1972). Types of flow considered in the Upland
Method are: overland, through grassed waterways, over paved
areas, and through small upland gullies. Upland flow employed in
this method can be a combination of these various surface runoff
conditions. The velocity of flow is determined using Figure 3-1.
The time of concentration of the drainage basin then is equal to
the sum of the times required for water falling on the farthest
point of the watershed, flowing over various types of terrain, to
reach the outlet.

The runoff-coefficient in the Rational Method is dependent
on the topography, soil type and vegetation of the watershed.
Values of the runoff coefficient can be found in Grey (1973). An

estimate of the coefficient was made from these charts assuming:

Topography - Hilly Land
Soil - Open Sandy Loam: c = 0.03

Cover - Woodlands

The drainage area of concern at the Belina Mine site was
divided into six sections (see Figure 3-2). The drainage char-
acteristics and outflow were calculated for each section. Table
3-2 lists the values used and outflow for each section. Outflow

from section I and VI is to be diverted outside the area of
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concern while the outflow from sectins II-V is to be carried via
a culvert under the mine site and out of the drainage area.
Water falling within the mine area is to be treated in a settling
pond and then discharged.

TABLE 3-2
CALCULATION OF FLOW RATES BY SECTION

SECTION
NUMBER I II ITI IV v \'A VI
AREA
(acres) 23.6 28.3 29.8 36.5 36.1 8.3
te
(min) 8.6 14.7 15.3 24.3 24 .2 17.4
i
(in/hr) 1.74 1.48 1.48 ’ 1.25 1.25 1.48
c .
RUNOFF
COEFFICIENT 0.3 0.3 0.3 0.3 0.3 0.3
Q
=ciA

(cfs) 12.3 12.6 13.2 13.7 13.5 3.7

Golder Associates
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4.0 SEDIMENT POMND

4.1 HYDROLOGIC DATA

Hydrologic analyses were made to calculate the runoff
volume, from the disturbed area, that would be treated in the
sediment pond (see Figdre 3-2). The calculated storage volume
was based on the 1l0-year 24-hour storm as required by OSM
Regulations. Previous experience has indicated that a 48-hour

detention time is required to insure adequate settling.

Hydrographs for the Belina'Mine Area were obtained from a
report to Valley Camp from Vaughn Hansen Associates. The
Hydrograph presented in the report was for a 25-year 24-hour
storm. The Hydrograph for the 10-year 24-hour storm is. assumed
to be of similar shape. The peak inflow into the pond was
calculated assuming the hydrograph could be represented by a
triangle. The peak runoff for the 10-year 24-hour hydrograph,

shown in Figure 4-1, is determined according to the equation:

dp = 484 AQ
Tp
where,
9p = Peak Runoff, cfs
A = Area, sqg. miles
Q = Net storm rain, inches
Tp = Time to peak runoff, hours.

The volume of runoff is then defined as the area under the

hydrograph.

Golder Assoclates
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4.2 SEDIMENT POND DESIGN

The outflow hydrograph of the sediment pond for the design
storm was constructed based on a constant outflow from the prin-
cipal spillway (spillway design will be discussed in Section
4.3). Since the outflow from the sediment pond will be constant
and the detention time has been specified as 48 hours,'a diregt
determination of the outflow hydrograph for this design storm is

possible, the constant outflow can be determined from the

equations:

Vi = Vo
Vi 3% x tb

where,

Vi = Volume Inflow

Vo = Volume Outflow

90 = Constant Outflow Rate, cfs

tb = Duration of hydrograph, hours.

The calculated outflow hydrograph is shown with the inflow
hydrograph in Figure 4-1. The constant outflow required for the

design storm and a 48 hour detention time is 0.94 cfs.

The storage required for the 10-year 24-hour storm can be
determined from the inflow and outflow hydrographs. The dif-
ference between the area under the inflow hydrograph and that
under the outflow hydrograph during the time of inflow is the
storage volume; this is shown as the shaded area in Figure 4-1.
The pond storage volume necessary to hold the runoff for 48 hours
from the design storm is 6.7 acre-feet. The pond must be of

sufficient volume to hold both the accumulated sediment and the

design storm runoff.
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Estimates of the volume of sediment were made from the 0.1
acre-feet per acre of disturbed land value recommended by the OSM
Regulations. This results in a total sediment volume of 3.6
acre-feet. The total volume required for the storage pond would
be the water volume plus the sediment volume which is 10.3

acre-feet.

The stage-storage curve for the existing pond is shown ih
Figure 4-2. The volume required for both the sediment and the
water storage are marked on the curve as well as the spillway
elevation. The existing pond with a storage volume of 11.2
acre-feet is sufficient to hoid both the design sediment load and
design runoff for a 48 hour detention time. It is understood
that the existing decant is at elevation 8856. This 1is
satisfactory for retention of 60% of the maximum allowable
sediment level in addition to retaining the design storm for 48
hours. In accordance with the regulations, the accumulated
sediment must be removed when it reaches 60% of maximum. It
should be noted that, with the fixed decant system, it will be
necessary to dewater the pond by pumping after precipitation

events in order to provide storm surcharge capacity.

In accordance with Mine Safety and Health Administration
Regulation (30 CFR 77.216-1) a permanent identification marker
should be located on or immediately adjacent to the sediment
pond. This marker should be at least 6 feet high and show the
identification number of the impounding structure as aésignéd by
the District Manager, the name associated with the impounding
structure and name of the person owning, operating, or con-

trolling this structure.

It is understood that the sediment pond may be used to
collect and discharge mine water, as well as surface runoff. If
this should be required, we recommend that the fixed elevation

decant be replaced by a floating orifice type decant (see Figure

Golder Associates
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4-3). This design provides a constant discharge at an easily
controlled rate and also skims water from the top of the pond,
which tends to increase the effectiveness of settling pond
performance (Skelly and Loy, 1979). Further, this type of decant
will dewater the pond, thereby eliminating the need for pumping,

and constantly providing storm surcharge capacity.

The collapsible pipe, shown in Figure 4--3, must extend from
maximum pool level to permanent pool level (i.e., from elevatioﬁ
8849.5 feet to 8856.6 feet). The inlet of the floating orifice
is attached to floats so that it is submerged to give a desired
outflow rate. The required outflow rate of 0.94 cfs can be
accomplished using a variety of combinations of pipe diameter and
head (see Figure 4-4). Any pipe diameter that is available could
be used for the inlet so long as the decant is constructed with
the appropriate head. The top of the pipe must be protected from

logging by a trash rack or other suitable .device.

4.3 SPILLWAY DESIGN

The emergency spillway was designed to handle the OSM
Regulation's désign storm of 25-years 24-hours. The emergency
spillway elevation is at 8856.0 feet and the crest of the embank-
ment if at 8860.0 feet. OSM regulations require at least 1.0
feet of clearance between the maximum elevation of water in the
emergency spillway and the crest of the embankment. This limits
the maximum depth of flow in the emergency spillway to 1.0 feet.
At this flow depth the flow rate in the emergency spillway calcu-
lated by the Manning equation would be 85.0 cfs (see Figure 4-5).
The flow rate required to handle the 25-year 24-hour storm was
calculated to be 15.9 cfs, from equation 4-1. 1In conclusion, the
emergency spillway can handle flow rates in excess of the 25-year

24-hour storm while still satisfying the OSM Regulations concern-

ing freeboard.

Golder Assoclatas
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4.4 CONSTRUCTION

Construction of the valley fill and sediment pond structure
wvas commenced in September 1979 and essentially completed in
December 1979. The construction of the valley fill was carried
out under the full-time inspection of a geotechnical field
engineer, who was responsible for insuring that the construction
was carried out in conjunction with standard engineering prac-
tices and the requirements of the Division of 0il, Gas, and
Mining. This consisted of material inspection, étripping and
removal of topsoil and organic debris, and placement of the fill
materials, including the rock buttress. The granular filter and
underdrains, and the general embankment fill. '

4.4.1 Construction Materials

An as-built schematic longitudinal section of the valley
fill and sediment pond is shown in Figure 4-6. There are
essentially five different earth materials involved in the

structure.

These materials are as follows:

I. Rock Toe Buttress, consisting of boulders and cobbles

ranging from approximately 4 to 1 in mean dimension.

IT. Graded Filter, consisting of sand and gravel blended to

provide protection against piping of the general
embankment fill.

ITI. Rockfill Drain, consisting of small boulders and cobbles

ranging from approximately 2 feet to 6 inches in mean

dimension.

Golder Assoclates
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IVv. General Embankment Fill

V. Foundation Material, consisting of the undisturbed

material soil and rock materials comprising the valley

floor and walls.

The location and geotechnical strength characteristics of
the various materials are presented on Figure 4-6. Particle size
gradations of the general embankment fill and the graded filter

are shown on Figure 4-7. .

4.4.2 Construction Control

The construction of the earthfill and sediment pond was
inspected in the field by a qualified geotechpipal field
engineer. The inspections consisted of determination of material
suitability, material placement techniques, and in-place density
testing to determine the degree of compaction obtained in the
materials. Observation of the sequential phases of the construc-

tion are discussed individually below:

1. Rock Toe Buttress

Prior to placement of the rock toe buttress, all areas
to receive fill were stripped of topsoil and loose or
surficial materials. The rock toe buttress was then
placed by etdd dumping or moving with dozers in order to
insure interlocking and proper resting of the individual
boulders.

2. Graded Filter

Upon completion of the rock toe buttress, the graded
filter material was placed. Placement was carried out

Golder Associates
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in 6 inch to 12 inch lifts, with the material spread by
dozers and compacted in place. No compaction tests were
carried out in the filter materials due to their granu-
lar nature, but careful observations were made
throughout the filter placement to insure continuity of
material and adequacy of the placement techniques.

3. General Embankment Fill

After the graded filter material was placed, generdi

embankment fill was compacted in 1lifts to form the

valley fill and sediment pond embankment. Compaction
testing was carried out as the fill was placed to insure
that the material was compacted to at least 95% of
Modified Proctor Density, per ASTM D-1557. Results of
the compaction testing are presented in summary form on
Figure 4-8.

4.,4.3 Stability Analyses

Stability analyses of the as-built section have been carried
out to insure that the fill has an édequate static factor of
safety against failure. The analyses were carried out using the
Bishop Method, which essentially assumes a circular failure arc
through the mass and computes the stability of forces along that
arc. This is then carried out on a variety of failure arcs until
the minimum factor of safety is determined. The analysis was
carried out using the impact parameters and fill geometry shown
on Figure 4-6, and various water seepage paths through the em-
bankment and fill. The results of the analyses are presented in
Figures 4-9 through 4-12. Critical surface€s are shdwn‘on the
figure, with the computed Factor of Safety. As can be seen, the
minimum computed static factor of safety for the composite em-
bankment is 1.8; the critical failure arc is located in the lower
portion of the embankment. This is within the requirements set

forth by OSM.

Golder Associates
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A cross-section of the valley fill (Figure 4-13) shows the
valley walls, the embankment fill, and the emergency spillway for

the sediment pond.
4.5 POND MAINTENANCE

Sediment ponds must be periodically maintained to remove

deposited sediments so that trap efficiency can be preserved. :

The Federal Regulation require that this occur when the design
sediment storage volume has been 60 percent displaced'(see Figure
4-2).

Since the required volume is 3 years of sediment or 0.1
acre-feet per acre of disturbed land, the maintenance schedule
should require cleaning the pond at least every 21 ﬁohths (60
percent of 3 years). It is advisable, however, to reduce this to
a maximum of every 12 to 18 months because the sediment will not
be deposited evenly over the 3 year period (Skelly and Loy,
1979).

A thorough inspection of the sediment pond and embankment
should be undertaken at least once per year. When examining for
stability and general inspection the inspector should be looking
for any of the following conditions:

° Seepage from anywhere on the down-stream side of the
embankment but especially around the discharge pipeée

° Erosion of embankment slopes
® Continuity of emergency spillway
° Erosion around entrance or exit of discharge pipe

° Clogged principal or emergency spillway

° Check slope stakes for obvious slope movement

Golder Associates
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® Level of sediment
°® Placement of wave erosion protection
° Erosion at spillway discharges

) Clogging of dewatering device.

Monitoring for embankment movement (Skelly and Loy, 1979)
should also be a part of this inspection. 'This can be performed
by setting stakes in the embankment, along the toe and several
rows proceeding up from the toe. The original bosition and
elevation should be recorded with reference to a permanent land-
mark. These positions should be checked during inspection. If
unstable or potentialy unstable conditions exist, corrective

measures should be taken immediately.

Golder Assoclates

16



5.0 DIVERSION DITCHES AND CULVERTS

5.1 LOCATION

Figure 3-2 shows the drainage area of concern. In an effort
to minimize further land disturbance, it is recommended that
existing foads be incorporated into the diversion ditch scheméf
This will result in the construction of only one additional ditch
that must be constructed on undisturbed land. This ditch 1is
labeled on the plan as I-J.

5.2 ANALYSIS AND DESIGN

Diversion channels were conceptually designed using the
Chezy-Manning equation:

1.486 AR2/3g1/2

n

Q:

where:
Q = flow, cfs
n = Mannings Roughness Coefficient
A = Cross sectional area

Rh = Hydraulic radius
S = Slope

Typical values of the rougness coefficient ranges bet&een 0.022
and 0.030 for excavated or dredged earth channels, strgight and
uniform with short grass and few weeds (Grey, 1973). An average
value of 0.027 was used for the calculations.

Channels were designed, where possible, for ease of con-

struction and maintanence. A trapezoidal cross section with

sides sloping at 45 degrees and a base width of 1.0 feet was

Golder Associates
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used. A typical cross section of ditch along side of the exist-
ing road and an enlarged cross section through a ditch are shown

on Figures 5-1 and 5-2, respectively.

Table 5-1 shows the quantity of flow that will be carried by
each ditch and the particular drainage sections that contribute
tb the flow. Table 5-2 summarizes the calculated depths of flow
in each channel. OSM regulation requires a minimum free board of
0.3 feet for diversion ditch design. This criteria would be
satisfied if all ditches were constructed to a depth of 1.0 feet.

It is reéommended'that the channels be seeded to aid in the

prevention of erosion during peak flows.

Velocities, calculated from Mannings equation, indicate that
they would be in the range of 10-12 feet per second at peak flow.
Measures needed to reduce the velocities (cutting new ditéhes in
undisturbed areas with reduced slopes) or to prevent erosion
(lining the channels with rocks sufficient to resist erosion) are

felt to be too destructive to justify the gains.

OSM regulétion require energy dissipators at ditch stream
interfaces if velocities of entering ditches are greater than
that of the receiving stream. A situation of this nature occurs
at only one place in the study area. This is where the outflow
of Ditch A-B enters an existing stream. Here we would ?ecommend
that a rock check-~dam be placed at the interface to be used as an

energy dissipater.
5.3 CULVERT DESIGN

Existing culverts were checked to see if they could carry

the required 10-year storm. The 24-inch culvert at a road/stream

Golder Associates
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TABLE 5-1

FLOW RATES TO BE CARRIED BY PROPOSED DITCHES
Ditch CD EF GH FH AB 1J
Drainage Section I I I I II VI
Q (cfs) 12.3 12.3 12.3 12.3 12.6 3.7
TABLE 5-2

Rigaa Bl an Céikiana

kil

SUMMARY OF CALCULATED FLOW DEPTHS
IN PROPOSED DITCHES

Ditch Cross Depth of
Section Flow (ft.)
CD Trapezoidal* 0.64
EF 0.64
GF 0.64
FH 0.64
AB 0.70
1J 0.67
* Base = 1.0 ft, sides slope 45°

Golder Assoclates
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intersection southwest of the mine area will receive outflow from
The

sections II and III resulting in a total flow of 25.8 cfs.

24-inch culvert will carry this flow if the head water elevation
Culvert flow quanti-

is equal to 2.0 times the culvert diameter.
ties were determined using monographs for inlet controlled cul-
verts in the Handbook of Steel Drainages and Highway Construction

The maximum flow through this culvert will de-
Our design

Products, 1971.
A cross

pend on the type of entrance inlet of the culvert.
was based on an end section conforming to the fill.

section of this inlet is shown in Figure 5-3.

The other culvert which carries flow underneath the mine
area is 42 inches in diameter. Outflow from sections I1I, III, IV
Computatidns by others

and V would be carried by this culvert.
indicate that the culvert has ‘a total capacity of approximately

and that the maximum flow .as a result of a 100-year,

52 cfs,
24-hour storm and 100 year,

and 19 c¢fs, respectively.

Respectfully submitted,

GOLDER ASSOCIATES

Charles W. Lockhart

Golder Associates

6-hour storm are approximately 17 cfs

A ey g rneeatat



Date ">

’

}

=L Reviewed _ %/

S

ProjectNo. ...

INFLUENCES OF~ LOPE ANGLE AND STRENC=H
PARAMETERS ON THE FACTOR OF SAFETY

Figure . |

[o=Yar Ra
=0 — .
— 4 L=siA s/ ek
‘G -g) Strengt# Srrerng 7
— 1.1 X .
) Y
T c
T udo- -
~ L
9 g
) K
{ 20 L
) - H
g = 4
ik 3
v
2.0
.-
O : [ I I I
o O.5 .o \.% 2.0

Factor ofF %a‘?e’r\[

<
Golder Associates




Golder Associates

— L
'
A2
e
3
Ay
[T x
o .
T =
O
= 4
2
v = m
= 0
” g
b «
Iy o
=
F w
© i
z
Q >
o =
- 8
=
(e
=
<<
-
Qo
D
N
5 S
v o
wn iy
-
[
G aill | N
O N % w m w w Qoo N~ © ®w ° 5.—0 Hll
- . . - c o
(¥Y] 1N302434 NI 340§ .
>
OS5 8180 THHIPIMOINRY F QT Q.\\oz 193f01g
| o 1 e




Project No.2i3-#5b A _Reviewed PCe_ Date slio

$8}e100SSY Jap|oDH

Peok Fiow {cfs)

pumping or floating orifice

Time (hours)

14
e Peak Inflow = 13.4 cfs
134
|2 Triangular hydrographs for the determination
of detention time and constant discharge rate
based on the 10 year — 24 hour storm
“-
104
9-
8- Shaded area represents the runoff storage volume in the pond
/ required for a 48 hour defention time. Storage = 6.7 acre - feet
T~
6_.
5—1
NOTE : Qutfiow assumes continuous
decant.
4+
Center of mass
3] /l/‘ 48 hour detention time \l : Outflow Hydrograph
2- |
’ Constant Qutflow = 0.94 cfs
14 ] /
\ N
0 T T T 1 T l ] T T 1 ) T T T 1
0 10 20 30 40 50 60 70 80 90 100 Ho 120 130

H

¢ NY Y -
ST

S
-~ -
YA R

AT AN 00

R N R N Y T R

e
!

AT

a:mnbia

1~




Date .s</6>

Project No. 293: 22 €] Reviewed LC.

. STAGE-STORAGE 7 RVE FOR SEDIMENT POND

e

Figure 472

(Ft)

Elevation

8860+
Spillway Elev. 8858 ———\
Sediment & Water

11.2 Acre-ft.

88554
0.3 Acre-Fi.

88501
8845- W.°',.e.', Storage’
8840 : l ‘[ . _.vl : ,_.[ ; v_‘. I )
© 4 6 8 10 12

Volume (Acre-ft.)

NOTE : Decant is fixed. Collected water must be removed by pumping,
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"FLOATING ORIFIC TYPE DECANT Figure  4-

[N

Project No./

Resiriclor plate with oritice =ized

o give desired outrlow rate ‘j
VAR 77

= %,‘

Shyofeam fHlosts —41/\

| Flogte afttaiched
/ o guide tod
/]

v

Gﬁ\\\

Collapsible pipe. ———

M ~—— Gide. rad archored

g o pond bottomn
%‘W A 2NN 77RN NN

k Ouvttlow pipe

NOTES
{. Collapsible pipe/ Mmoot edernd From maximom poo\
level o permanent poo! level.

2 inlet i sSitatched fo floats oo that if is svbmersed
fo giv& Aeired outflow rate .

NOTE: SEE FIGURE 3-5 FOR ACTUAL INSTALLATION DETAILS OF
' OUTFLOW PIPE.

SEE FIGURE 3-4 DECANT STRUCTURE DETAIL FOR OUTFLOW
PIPE.
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Figure

T

4.0

ANTI SEEP COLLAR DETAIL

| 9"'

F—ﬁo——%

SEE DECANT STRUCTURE
DETAIL
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DAM CROSS SECTION (NOT TO SCALE)

PLACED IN 6-8 INCH COMPACTED LIFTS

DECANT STRUCTURE DETAIL

ANTI-VORTEX DEVICE

AND
| | |TRASH RACK
RISER
WATER LEVEL CONTROL CONDUIT
DEVICE 2,24,
)
o0 o
2 0 o
©_© | CONCRETE
BASE

~——— STEEL PLATE WELDED TO CULVERT
WITH 8 IN. PIPE EXTENDED 4 IN.
OUT. PIPE IS CAPPED WITH BOLTED
STEEL COVER.

NI

_ QI

VALLEY CAMP OF UTAH, INC.
SCOFIELD ROUTE
HELPER, UTAH 84526

EOADOUT FACILITIES AREA
SEDIMENTATION PONDS




HYDROLOGIC DATA IMPOUNDMENT DATA

Design Storm - 25 year 24-hour Figure 3-5 Sediment Volume ~ 3.6 acre-feet
Precipitation Amount - 2.93 inches Surface Area at Normal Pool - 1.0 acre
Drainage Area - 36 acres Volume at Normal Pool - 1l1l.2 acre-feet
Detention Time - 48 hours Maximum depth at normal Pool - 16.0 feet

Runoff Volume - 6.7 acre-feet

. ' EMERGENCY SPILLWAY DETAIL
T ANTI SEEP COLLAR DETAIL \

SEE DECANT STRUCTURE DETAIL
ON FIGURE 3-4

lo-— 20. O aned] -
4
&y EMERGENCY SPILLWAY

/ N
20
4

WATER LEVEL CONTROL DEVICE

ON FIGURE 3-4
ANTT SEEP COIIAR VALLEY CAMP OF UTAH, INC.
_______ SCOFIELD ROUTE
| - == HELPER , UTAH 84526
7 _ o ls”léecne
T ~~~~~~~~~~ POND AT BELINA
- DAM CROSS SECTION (NOT TO SCALE) MINES SITE
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PIPE DtAMETER Vs. HEAD FOR CONSTANT FLOW RATE Figure 4-4

1.5 ConstoniA Flow Rates

) Q = 0.94 cfs
e
[
w
— 1.0
3
€
o
=

0.5

0 T T T T
1.0

0 .2 4 .6 .8
Head (Feet) :

Golder Associates



-

. Raviewed .P<. __Date

LlieaP:

Project No.2?}

CROSS SECTION EMERGENCY SPILLWAY

Figure 4-5

Embankment
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D
3
B
X
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$9}e120SSYy 43pj09

ZONE| MATERIAL 0 |c'(psi)
I Rockfill Buttress | 38° o
1T | Graded Filter 38° o
IT | Rockfill Drain | 38° | O
TV | Embankment Fill 43° | 4.85
Y | Base 38° |30.00

ELEV.

18950

~8750

IVYNIGNLIONOT

o,

T4 AZTIVA U404 AY¥LI3INWO039

9-b aunbiy




b [N—— | —, | —— TN Baiabag [N

$o3foud

> 2T77 27 ON oaloid

19pjo9

$a|D|J0ssy

=~ fa

o547 - 2 9log

PERCENT FINER THAN

100

90

80

70

60

50

40

30

20

Size of dpeninq. inches

U.S.Std Sieve size, meshes /inch

M.LT. GRAIN SIZE SCALE
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COMPACTION TEST RESULTS Figure 4-8
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ELASANKMENT S _3ILITY ANALYSES
. STEADY STATE — FULL DRAINAGE INTO I

Figure 4-10
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CROSS - SECTION B-B' THRoUGH EXISTING
RoAD AND PROPOSED DITCH C-8
(8chematic) '
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CF 3S-SECTION THROUGH DIT

Project No. 7Z3 =// %47 Reviewed (<& Date x>

_ ~— Figure 5-2 °
AND TYPICAL DESIGN CONFIGURATIONS
DITCH A-B
(Bchematic)
Existing Road
N g
15°

1o £t =ale: 1"=1"'

= R =Y
R=12L g
"N=o.o021
S=0.089

QR=172.6 cfs

Depth of Flow y was <olved for

bj Trial and error.

y= O.TO F+.
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