
A careful review of data shows some slight trends in the data that are worth noting for Filter
Pond OOSA. First, discharge flows generally dropped from anaverage monthly value of 200 gpm

No construction activities are planned for the Valley Camp mining operation. Should any
begin, the applicant agrees to submit a monitoring plan which is agreeable to the regulatory
agency. Such a plan would include weekly measurements for total suspended solids and total
settleable solids. Other water quality parameters to be monitored during any future construction
activities will be set by the applicant and the regulatory agency. The surface water quality
monitoring program is outlined in detail in Table 731.211a. From the table, both the parameters
to be monitored as well as the'timing of monitoring can be identified.

Water quality and flow data from each of the UPDES discharge locations is submitted monthly
to the Utah Bureau of Water Pollution Control as required. A review of discharge data from
each sampling location over the last five years (January 1985 through June 1990) indicates that
Ponds 001A through 003A did not discharge. Pond 004A discharged continually from January
1985 until July 1986 whereafter it is recorded to have only discharged twice, once in May of 1988
and again in April of 1990. Filter Pond 005A (a mine discharge filter pond) discharged
continually throughout the five year period. 1 .,

Revised: February, 1993Page 700-56 of 115

A review of data shows that only once in the last four years have the ponds had a discharge
parameter higher than specified in the UPDES discharge permit. Theexceedence occurred in
September of 1988 at which time a suspended solids value of 78 mg/l was recorded. The
maximum amount allowed according to the permit is 70 mg/l. The cause of the exceedence is
not known. Other exceedences did occur within both Ponds 004A and 005A prior to June of
1986 involVing suspended solids, oil & grease, iron, and TDS. A review of statistical data for
Ponds 004A and 005A is given in Table 731.221b.

UPDES Discharges

There are five UPDES discharge pOints located on the Valley Camp permit area. All five
discharge pOints are associated with sedimentation and filter ponds used in conjunction with
surface water and mine water containment facilities installed for the mining operation. The
discharge points associated with the Valcam Loadout Facility include UPDES numbers OOIA,
002A, and 003A which are associated with runoff and Sediment Control Ponds 001A, D02A, and
003A respectively as shown on Map 731.720a. Discharge points for all three ponds are at the
outlets of each respective discharge spillway. UPDES ,discharge' points located with runoff
control and Sediment Pond 004A and Filter Pond 005A are found in the Belina mine area as
shown on Map 731.720d. The discharge location for Pond 004A is to the east of the pond at the
spillway outfall. The discharge location for Filter Pond 005A is the parshall flume located at the
pend outfall located on the south side of the pond. Abbreviated specifics related to the UPDES
permit are summarized on' Table 731.221a. A complete copy of the permit is included in
Appendix 750.

I
I.e
I
I
I
I
I
I
I.
I
I
I
I
I
I
I.e
I



TABLE 731.221a
UPDES (UT-0022985,) WATER QUALITY SAMPLING REQUIREMENTS

2. To be measured during any overflow or increase in discharge volume caused by
precipitation or snowmelt of equivalent volume (including bypass systems) from an event
less than or equal to a 10-Year 24-Hour event. This parameter is not applicable to Filter
Pond 005Aas per UPDES Permit Part I.BA.

.~

1. The flow measurement from discharge point 005Ais taken via a reading from a
discharge flume. Other discharge points may be measured via a depth of flow reading
over the top of the re$pective discharge structure. Should safety considerations make
these measurement locations nonaccessible, flows will be estimated by measuring the
discharge depth exiting each pond spillway discharge pipe. The depths so taken will be
converted to flow rates to comply with this requirement.
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during 1985 and 1986 to approximately 100 to 150gpm in 1987. In 1988 and the first half of 1989
flows were recorded to again rise slightly, whereafter they again dropped to an average monthly
value of approximately 100 gpm. Matching the period of high flows with other data shows that
both suspended solids and oil and grease show their highest readings during these same time
periods. Insufficient discharges have occurred from Pond 004A to make any similar data
comparisons. Compiled data and associated statistics for the parameters discussed for Ponds
004A and 005A are submitted along with other water quality data for surface and ground water
monitoring stations in Appendix 722.1ooa.

Flow, gpdl N/A N/A N/A Twice Monthly

TSS, mg/L 25 35 70 Twice Monthly

Total Iron, mg/L N/A N/A 2.0 Monthly

TDS, mg/L N/A N/A 700 Monthly

Oil & Grease, mg/L 10 10 10 Monthly

pH >6.5 & <9.0 >6.5 &<9.0 >6.5 & <9.0 Monthly

Floating Solids Trace Only Trace Only Trace Only N/A

Visible Foam Trace Only Trace Only Trace Only N/A

Sanitary Wastes None None None N/A

Acute Toxicity from 005A None None None As Required by
Dept. of Health

Settleable Solids, mL/L 0.5 0.5 0.5 See Note 2



731.222. DETERMINATION OF MINING IMPACTS.

TABLE 731.221b
UPDES (UT-0022985) WATER QUALITY DISCHARGE STATISTICS

(Jan 1985 tbm Jun 1990)
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Flow gpm 0 140 17 33

pH 7.32 8.60 7.76 0.33

Suspended Solids mg/l 3.20 251.00 37.63 54.11

Oil & Grease mg/l 0.40 8.00 1.48 2.06

Iron.(Total) mg/l 0.04 2.96 0.97 0.70

TOO mg/l 372 1340 655 235

Flow gpm 45 382 191 76

pH 6.70 8.70 7.69 0.24

Suspended Solids mg/l 1.50 81.00 1951 20.23

Oil & Grease mg/l 0.40 15.40 2.57 2.85

Iron (Total) mg/l 0.05 4.38 0.56 0.63

TDS mg/l 349 680 501 76

As requested, UPDES reporting will continue to be copied and submitted to UOOGM on a
monthly basis as defined in the permit for the Utah Department of Health. Violations to the
permit as given in the preceding table and as outlined in Appendix 750 which seriously
endanger health or the environment must be reported to the EPA, Region VIII, Emergency
Response Branch in Colorado as soon as possible but in no case longerthan 24 hours. Other less
serious violations, their timing and reporting requirements can b~ reviewed in the accompanying
appendix material submitted with this permit as identified above. '

Water quality data collected through the surface and ground water monitoring program
outlined herein will be used to identify impacts resulting by mining through graphical and
statistical analyses completed on a yearly basis as described herein. Selected data will be plotted
on time graphs for individual water samples over a moving five year period of record to identify
the occupance of trends in the data. If an undesirable trend is believed to be occurring, further
evaluations will be conducted including statistical trend analyses. Should the analyses
completed indicate that trends do exist, a more in-depth study will be conducted to identify the
source of the trend and whether the trend is acknowledging a condition outlined in the PHC.

Pond 004A

Filter Pond
OOSA
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731.223. SURFACE WATER MONITORING SUBMITTALS.

731.224 thru 731.224.2. MONITORING THROUGH BOND RELEASE.

731.222.1 thru 222.2. ADDITIONAL MONITORING REQUIREMENTS.

731.225. INSTALLATIONIREMOVAL OF MONITORING EQUIPMENT.
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Field and laboratory equipment utilized for water quality monitoring will include, but not be
limited to pH, DO, conductivity, and other such meters as required to obtain certifiable results.
An independent testing lab will provide documentation, upon request, that certified testing

The additional monitoring requirements for 731.222.1 are met as shown in Table 731.211a.
Requirements of 40 CPR Parts 122 and 123, 751, and by the Utah Division of Environmental
Health for National Pollutant"Discharge Elimination System ~ri.li!l\\~M~.~\I~\\\\.I~l
(NPDBS) permits are being met as discussed in Section 751. Additional details related to the
locations of UPDES discharge locations and water quality requirements are given in Section
731.221.

No permanent structures exist within the permit area, which are used in conjunction with
.~

monitoring the quality and quantity of surface water with the exception of the discharge flume
for Filter Pond 005A. This pond is located in the Belina mine area and collects pumped
discharge water from Belina mine workings. The parshall flume will be maintained throughout
the period of mining in order to continue to obtain flow discharge data from the mine, and will
be removed along with the sediment pond upon mine reclamation. All other flow or monitoring
equipment is portable and is carried to and removed from each sampling site during monitoring
periods.

Surface water quality and quantity data will be submitted regularly to UOOGM as
required under this regulation on a quarterly basis. Data showing noncompliance of the permit
conditions will continue to be brought immediately to the attention of UDOGM, with follow up
action as required under 145 and 731. Annual reports will be submitted which will analyze any
variance in flow and water quality characteristics.

Water quality monitoring of surface water sampling locations will begin one year after
the cessation of mining activities. The monitoring program will include those parameters shown
in the Table 731.211a under the standard monitoring program. The monitoring program will
include two samples per year, one during high flow and the other during low flow, and will
continue until termination of bonding unless modified through subsequent permit renewals or
through action by the regulatory agency.

As an additional aid to monitoring the potential impacts due to mine dewatering or subsidence,
spring depletion curves will be prepared for each spring on an annqal basis. These curves will
be plotted for at least the previous five years so that trends may be identified over time.

Solutions will be investigated which may potentially decrease or reverse negative trends. Water
quality parameters which are anticipated for use in these surface water trend analyses include
Flow, Oil & Grease, pH, Iron, TDS, TSS and the Anions-Cations.



731.'500. DISCHARGES.

731.510 thru 731.513. DISCHARGES INTO AN UNDERGROUND MINE.

731.400. TRANSFER OF WELLS.

731.300 thru 731.320. ACID AND TOXIC FORMING MATERIALS.
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731.520 thru 731.522. GRAVITY DISCHARGES FROM AN
UNDERGROUND COAL MINE.

All mine portals and surface runoff facilities are situated such that discharges into the
underground mines are not possible, and no discharges to underground works are proposed for
this mining operation.

procedures are used for off-site quality monitoring. Quantity monitoring of all surface water will
be measured by the use of V-notch weirs and!or flow meters including Gurley, Pigmey or
Magnetic Flow meters.

All mine portals are situated upgradient from all mine workings, and are thereby
protected from gravity mine wastewater discharges. A review of geologic cross sections
indicates that both Belina coal seams (Upper and Lower O'Connor seams) dip to the west and
south away from the mine portals. East-west cross sections available within the geologic section
of this permit indicate that both coal seams drop in elevation from east to west an approximate
150 to 300 feet. In the area south .of the Belina portals it is found that the coal seams dip to the
south an approximate 200 feet. The presence of numerous cracks, fissures, and faults throughout
the mine are believed to be extensive enough to convey all mine water into subsurface stratum.

No known acid or toxic forming materials are known to exist within the Mine Permit or
adjacent area. In an effort to document this, the applicant agrees to initiate a coal sampling
program wherein loadout coal is sampled for acid-toxic forming potential as it is loaded·onto
the train for shipment. Should test results indicate that an add and!or toxic forming potential
exists, a program will be initiated in cooperation with the regulatory agency to address areas of
concern as outlined in Sections 731.310 through 731.320.

The applicant agrees that all exploratory and monitoring well which may be installed
prior to the time of celation of mining will be sealed in a safe and environmentally sound
manner in accordance with Sections 631, 738, 765, and current State of Utah "Administrative
Rules for Water Well Drillers" requirements. The applicant will obtain from UDOGM the
permission to trans·fer existing wells to another party should it be desired to do so in the future.
Such a transfer will comply with Utah and local laws and the applicant will remain responsible
for the proper management of the well until bond release as outlined in Sections 529, 551, 631,
738, and 765,

All monitoring equipment which would potentially be used for the purpose of measuring water
quality and or quality of surface water will be properly installed, maintained, operated during
the mining process, and will be removed when no longer needed.
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731.710. LOCATIONS OF WATER SUPPLY USER INTAKES.

731.700. CROSS SECTIONS AND MAPS.

731.600 thru 731.620. STREAM BUFFER ZONES.

Any information related to post mining sealing of the mine portals will be discussed in Section
500 of this permit renewal.
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Only one water user supply intake is known to exist for current surface water users
which flows into, out of and within the Mine Permit Area. This diversion is a relatively new
diversion located within the northern reaches of the Valcam Permit Area as shown on Map
731.720a. The diversion is owned by Robert Radakovich of Price, Utah, and is diverted via a
diversion structure and corrugated metal pipe. The diverted water is used for downstream
pasture irrigation purposes.

Hydraulic heads required to discharge water from the mine portals are therefore not believed
possible within the mine.

Four stream buffer zone signs have been placed within the Valcam Permit Area, and four have
been placed within the Belina Permit Area.. The four signs placed at the Valcam Loadout Facility
are all located east of Mud Creek along the -western edge of mine accessible areas as shown on
Map 731.720a. Those stream buffer zone markers placed within the Belina Permit Area are
located along Whisky Creek. One is located at the road crossing at the west end of the mine
area, two are placed along the upper reaches of the creek be·fore it flows into Culvert C-40-42,
and the fourth is located along the embankment of Sediment Pond 004A. The locations of those
placed at the Belina facilities can be identified on Map 731.720d.

.~

Other diversions exist downstream of the Mine Permit Area and are used by local land owners
to irrigate fields and pasture land. The location of each water right diversion can be identified
by reference to Map 724.100a which shows the locations of water rights for the general vicinity.
Specific diversion locations between the Valcam Loadout Fadlity and Scofield Reservoir are
identified by small triangles along with the assodated water right number. Specific information
related to each water right, induding owner, use, location, etc., is found in Appendix 722.lOOc.

Where possible, all coal mining facilities are located with at least the required 100 foot
stream buffer zone. A few areas within the Mine Permit Area are not able to comply completely
with this regulation due to prelaw conditions at the mine. Those areas not able to comply are
prelaw and can be identified by inspection of the respective hydrologic surface mapping. The
major area not able to meet this regulation is located near the entrance to the Valcam Loadout
Facility at the point where Mud Creek crosses under the highway and infringes upon Sediment
Pond 002A. A plan view of this area is shown on Valcam Sediment Control Fadlities Map
731.720a.



.~

731.730. LOCATIONS OF WATER MONITORING STATIONS.

731.760. OTHER RELEVANT CROSS-SECTIONS AND MAPS.

731.800. WATER RIGHTS AND REPLACEMENT.
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FIGURE 731.750a
FIGURE 731.750b

MAP 731.720a
MAP 731.720b
MAP 731.720c
MAP 731.720d

No other relevant cross sections and maps have been required by UOOGM.

A map identifying water monitoring locations and elevations as required under this
regulation was shown previously as Map 722.100a.

Maps showing all surface water diversion, collection, conveyance, treatment, storage and
discharge facilities are included as Sediment Control Facilities Maps 731.72Oa through 731.720d.
Map 731.720a includes the runoff conveyance facilities for the Valcam Loadout Facility and
General Office Area. Maps 731.720b and 7731.720c include areas associated with the Belina Haul
Road between Eccles Canyon and the Bellna Mines. Map 731.72Od covers the area associated
with the Belina Mines. Additional surface water information related to runoff, conveyance, and
treatment facilities is given in Section 742 Locations of water diversions, collection, conveyance,
treatment, storage and discharge facilities related to other facilities (not a part of the surface
water hydrologic control facilities such as sewage treatment, mine discharge, bypass lines, yard
drains, etc.) are discussed within Section 500 of this permit.

731.720. LOCATIONS OF SURFACE RUNOFF/CONVEYANCE AND
TREATMENT FACILITIES.

731.740. LOCATIONS OF PONDS, IMPOUNDMENTS, COAL WASTE
BANKS AND EMBANKMENTS.

731.750. CROSS-SECTIONS OF PONDS, IMPOUNDMENTS, COAL
WASTE BANKS AND EMBANKMENTS.

The only existing andI or proposed facilities requiring identification under this regulation
are Sedimentation PondsOO1A, 002A,003A and 004A already presented on Maps 731.720a and
731.720d.

A contingency plan has been accepted by the applicant for the replacement of water
supply to an owner of interest in the event that the water supply becomes adversely impacted

Cross sectional details related to Sedimentation Ponds OOlA, OOZA, 003A, and 004A are
shown on Figures 731.750a and 731.750b.
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733.100. GENERAL PLANS.

733. IMPOUNDMENTS.

732.300. DIVERSIONS.

732.100. SILTATION STRUCTURES.
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742.
General requirements of this section not discussed herein can be found within Section

Diversion requirements specified by this regulation are discussed and met in Section
742.300.

732.400 tbm 732.420. ROAD DRAINAGE.

Information requested within this regulation is discussed fully in Sections 733 and 742.

Requirements given by this section are discussed and covered within the specific sections
referenced by the regulation.

Information·related.to road drainage characteristics which deal with the physical design,
certification, and other related information can be found in Sections 300 and 500. Information
related to surface runoff hydraulics and assOCiated ditch design is presented within Section
742.300. Comments related to reclamation are found in Section 762.

Measures to be taken to protect the inlet end of ditch relief culverts within the permit area
include riprap and drop box inlets. Flows applicable to runoff control ditches are generally
small and inlet protection is not required to protect against erosion. However, in some areas
inlet drop boxes have been installed to aid in the collection a",d rediversion of runoff water.
Drop box inlets located in conjunction with runoff ditches~and culverts are found along the
concrete ditch sections of the coal haul road between Eccles Canyon and the Belina mines, and
at the inlet to culvert C-33-24. Sho'tlld it be fOUll:d thro-ugh sitemspectioR Of through calculaooRS
that additioml efosioR protectioR is FequiFed at iRlets to culverts, FipFap pFotectioR >will be
pfovided.

732.200 tbm 732.220. SEDIMENTATION PONDS.

732. SEDIMENT CONTROL MEASURES.

It is believed that the overall mining impacts upon the local water supply are, and will remain
minimal, and that the two methods of water replacement discussed above for potentially affected
existing water supplies will never have to be utilized or implemented.

by contamination, diminution, or interruption proximately resulting from the mining activities.
Under such conditions, the potential alternative means of water supply listed previously in
Section 728.100 would be utilized to replace the interrupted supply of any legal owner of such
rights.



733.110. CERTIFICATION.

733.120. MAPS AND CROSS SECTIONS.

733.130. POND DESCRIPTION.

Sediment pond locations are identified on Maps 73l.720a and 73l.72Od. Sediment pond
cross sections and resurveyed contours are shown on Figures 731.750a and 731.750b.
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An. additional design change has been made to the dewatering devices for all sedimentation
ponds as a result of problems caused by winter ice buildup. Freeze-thaw and icing of pond
spillways has historically damaged dewatering valves which were installed on the standpipes
for pond evacuation. In order to eliminate continued maintenance and the potential for
discharge violations if a valve were to crackand leak, the dewatering device is to be changed.
In place of a valve, all principal standpipes wiH-'\mx~::pefitted with a manual dewatering device

Three of the referenced sedimentation ponds (OOlA, 002A and 003A) are located within the Mine
Permit Area utilized for the Valcam Loadout Facility. The fourth pond (004A) is located at the
downstream end of the Bellna Permit Area. All four sediment ponds have been constructed with
18 inch diameter vertical standpipes for both the principal and emergency spillways except for
Pond 004A which uses an open channel design for the emergency spillway. A summary of
design criteria is provided in Table 733.130a with design flow and energy dissipation design
check calculations being presented in l¥.iiimii!i!!AppeRE!ices 742.221a.· aRE! R614 301 742.310
fespeetively.

All four sedimentation ponds collecting runoff within the Mine Permit Area wefe

eeHStmeteEl pfe law aRE! are not subject unto 30 CFR 77 because of size. However, as required
in the regulations, all four ponds are inspected quarterly. Extensive data related to the four
ponds was compiled earlier in a report prepared by Hansen, Allen & Luce, Inc. in the spring of
1989 entitled "Analysis of Sediment Pond Design and Hydrologic Analysis of Undisturbed Area
Bypass Channels and Small Exemption Areas". The information available within said report as
required under this section has been incorporated into this permit renewal.

Certification as required under this regulation is provided to the best degree possible at
either the head of the appropriate calculation section or on the specific design detail sheet. It
must however be understood that general plans for impoundments were developed prior to the
implementation of the State and Federalregulations and therefore certification as to their design
and construction is limited. Certifications provided in such cases are given with respect to
existing structural dimensions and visual conditions to the best degree possible. Certification
related to hydraulic or hydrologic conditions or calculations are provided on respective maps,
maps or appendices.

It was noted during the spring of 1989 that the principal spillway discharge pipes for all four
ponds have been fitted with a short reduction section and bolted dosed so as to prevent
discharge. The applicant was apprised of the situation wherein it was understood that the
reduction and bolted sections of the spillway outfalls would be removed by the date that this
submittal was to be made to conform to the design as documented in Hansen, Allen & Luce,
1989.
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SEDIMENT POND 00lA

FIGURE 731.750c

TABLE 733.130a
SEDIMENT POND SPILLWAY DATA SUMMARY
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7822.0 7820.4 Standpipe 1.5 7816.1 780939 60 Standpipe 1.5 7818.8 7809A1 60

7838.0 7837.7 Standpipe 1.5 783SA 7826.51 74 Standpipe 1.5 7836.3 7826.43 74

7868.0 78i>'/.5 Standpipe 1.5 '/863.2 7854.60 74 Standpipe 1.5 7865.5 7854.22 74

8878.0 8877.9 Standpipe 1.5 8874.9 881>135 80 Open Channel 8875.9

Sediment·Pond 001A is located toward the north end of the disturbed Valcam Permit
Area as shown on Map 731.720a. In general, the pond collects surface runoff from the extreme
north and eastern ends of the Mine Permit Area. Runoff originating within the eastern half of
the Mine Permit Area is collected via two convenience ditches (D-1 and D-2) which run parallel
to the railroad tracks. In addition to the convenience ditches, the railroad tracks themselves
provide a hydrologic barrier. The railroad facility and associated ditches generally bisect the
Mine Permit Area in a north and south direction as shown on the map.

+ Outfall length scaled from 1 inch =50 foot scale maps for Ponds 001A through 003A and
a 1 inch = 100 foot scale map for Pond 004A.

.,

Pond 001A is an irregularly shaped sedimentation pond located along the eastern edge of the
Mud Creek flood plain with a cross dimension of approximately one fifth its length as shown
on Map 731.720a, and Survey Detail Map 731.750a. The new interior and exterior contours
shown on the survey detail map were prepared shortly after sediment was removed in October
of 1988. Newly prepared Stage-Capacity and Discharge Rating Curves are shown in Figure
731.750c.

Sediment Pond OOlA is fitted with both a principal and an emergency spillway which are
capable of meeting the flow and storage requirements of the regulations. During a site visit in
the spring of 1989, and in response to this permit renewal, a staff engineer for Hansen, Allen &

to consist of a short pipe sleeve and screw cap which will remain in place except when the pond
is to be evacuated. The screw cap \Ifill be IIjHII!:~~talled on the inside of the standpipe to
help protect it from ice damage. When required, the cap will be removed, and the pond will be
allowed to drain. Unless emergency conditions exist, no decant cap will be removed for a
minimum of 24 hours and/or until effluent limitations are met In the event of an emergency
requiring pond evacuation, UOOGM will be notified of the action and the reasons for which the
action was taken. Additional descriptions related to each ·of the ponds is given below.

002A

OOlA

004A



FIGURE 731.750d

SEDIMENT POND 002A

Pond 002A is a small triangular shaped sedimentation pond located adjacent to State Highway
96. New interior and exterior contours (shown on Survey Detail Figure 731.750a) were prepared
shortly after sediment was removed in October of 1988. Newly prepared Stage-Capacity and
Discharge Rating Curves are shown in Figure 731.75Od.

Luce made a visual survey of the pond related to historic hydraulic perfonnance. It was noted
that at. that time, both the principal and emergency spillways, outlet onto a riprap apron
containing an average rock size of approximately four to six inches. It was also noted that no
erosion was evident at the outlets to either discharge pipe. Site evidence bmmiJ&i.ii\ltb.i
fi:l~m:D.§':ii~imilg:il:ti!il.::~\"euld indicate that adequate erosion protection has been provide,ffor'
the maximum historical event passing through the pond.
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Sediment Pond 002A is located at approximately the mid section of the disturbed Valcam
Permit Area, and immediately north of the entrance to the facility as shown on Map 731.720a.
In general, the pond collects surface runoff from the western side of the railroad tracks and Mine
Permit Area including the area in the vicinity of the Valcam bathhouse and Western Coal
Carriers-Shop (on the north) to the northern half of the stockout tube on the south as shown on
the map. Runoff originating within the disturbed area is collected via small convenience ditches
which enter the pond from the east and south. The railroad tracks located east of the pond
provide a hydrologic barrier thereby preventing runoff from areas tributary to Ponds 001A or
003A from intennixing with Pond 002A inflows.

Sediment Pond 002A is fitted with both a principal and an emergency spillway which are
capable of meeting the flow and storage requirements of the regulations. During a site visit in
the spring of 1989, and in response to this permit renewal, a staff engineer for Hansen, Allen &
Luce made a visual survey of the pond related to historic hydraulic perfonnance. As with Pond
001A, it was noted that both the principal and emergency spillways outlet onto a riprap apron.
The average rock size contained within the apron is approximately five inches. It was also noted
that no erosion was evident at the outlets to either discharge spillway. Local vegetation
surrounding the spillways likewise indicates the absence of erosion, and the adequacy of design

Subsequent to the removal of sediment from Pond 001A in the fall of 1988 it was noted that
water was being collected within the pond. A survey of water elevations within the pond and
along the adjacent creek bed was conducted in November of 1989 and again in September of
1990 to determine the possible source of the water. Survey results indicated at that time that the
water level within the pond was at the same elevation as that in the creek along the south end
of Pond 001A (recorded at an elevation of 7808 feet in 1989 and at 7809 feet in 1990). It is
believed that the water reflects the natural local ground water table as connected to the adjacent
creek system. The water contained within the pond is not anticipated to have any negative
effects upon pond operation since the volume of water contained therein is well within the
volume specified for sediment storage. Water now found within the volume reserved for
sediment storage will be replaced by inflowing sediments through time. This process will
continue until sediment levels rise above local ground water tables.
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SEDIMENT POND 003A

based upon the maximum historical event passing through the pondii~:inqii::Uiii!t~~im,,:i:§~gn

~iJ.m~~!mpj:::p;9g!qfII~I~::IBP~.i:E.tl!.t.!·

In order to protect the embankment from additional erosion, large diameter riprap has also been
placed along the stream side embankment of Pond 002A·at the·locations directly impacted by
Mud Creek flows. Subsequent to installation of the riprap, the embankment will be visually
inspected quarterly to monitor its effectiveness as a deterrent against creek erosion. Should
erosional problems become evident, UDOGM will be notified, and corrective actions will be
taken to remedy the situation.

The road barriers were placed in Mud Creek through the use of a small crane which lifted the
barriers out into the creek. It is understood that in an attempt to place one of the barriers on
the far side of the creek, the crane being used became unstable, and the barrier had to be
dropped to prevent the crane from tipping over. The dropped barrier ended up in such a
position that it redirects a portion of the creek flows into the embankment rather than protecting
it. During high flow periods, this situation could result in unnecessary erosion damage to Pond
002A. Valley Camp ·of Utah has planned to relocate any questionable concrete road barriers
placed by non mining personnel in order to reduce existing erosion potentials.
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Sediment Pond 003A is a small rectangularly shaped sedimentation pond located adjacent
to State Highway 96 at the far south end on the disturbed Valcam Permit Area immediately
south of the Valcam stockout tube as shown on Map 731.720a. In general, Pond 003A collects
surface runoff from the small disturbed area south of the stockout tube and crusher building as
shown on the referenced map. Runoff originating within the disturbed area is collected via
small convenience ditches which enter the pond from the north. Runoff originating along the
eastern side of the railroad tracks is diverted to the pond via a 24 inch CMP culvert located
north of the conveyor belt as shown. The new interior and exterior contours shown on Survey
Detail Figure 731.750b was prepared shortly after sediment was removed in October of 1988.
Newly prepared Stage-Capacity and Discharge Rating Curves for Pond 003A are shown in
Figure 731.750e.

One area of concern related to Pond 002A is the potential for erosion to occur on the western
outer embankment adjacent to Mud Creek. Flows within Mud Creek are diverted from the west
side of State Highway 96 to the east side via a culverted creek crossing. Both the road crossing
and sediment pond have been in place for a number of years without incident, however recent
modifications made to the creek by non mining personnel (believed to be associated with the fish
and game department) appear to be having some negative impacts upon the pond. Concrete
road barriers have been placed within the creek at the outlet of the highway culvert. It is
understood that these barriers were an attempt to provide for a more suitable fish habitat by 1)
slowing culvert velocities sufficiently to allow small fish to migrate upstream through the
culvert, and 2) provide a pool habitat at the outlet to the highway culvert. Both wildlife
objectives have apparently been met by the installations, however hydraulic consequences may
be realized.



FIGURE 731.750£

SEDIMENT POND 004A

FILTER POND 005A

Sediment Pond 004A is a small roughly square shaped sedimentation pond located at the
eastern end of the Belina Permit Area as shown on Map 731.72Od. Pond 004A collects surface
runoff from all disturbed areas at the Bellna Mines. Runoff originating within the disturbed area
is collected via numerous small convenience ditches which enter the pond along its southwest
comer. Undisturbed area runoff bypasses the pond and eventually ends up in Whisky Creek.
New interior contours as shown on Survey Detail Figure 731.750b are based upon conditions
shortly after sediment was removed in October of 1988. Newly prepared Stage-Capacity and
Discharge Rating Curves for Pond 004Aare shown in Figure 731.750f.
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Filter Pond OOSA is located south of the Belina Mine portals adjacent to the fan portal and
is used exclusively for the improvement of mine discharge water. The pond is a five cell
concrete unit with a design capacity of 250 gallons per minute. It provides primary settling,
three stages of filtration, and a final clarifier. Design details were submitted to both the Utah
Division of Oil, Gas & Mining; and the Utah State Department of Health in 1981, and after
having received approval, the pond was constructed in the third quarter of 1983. The discharge
structure associated with the pond is a Parshall Flume and corrugated metal pipe which
discharges mine waters into Whisky Creek above the inlet to Culvert C-40-42. The location of
Filter Pond OOSA and the discharge culvert are shown on Map 731.720d. Plan and section views
of Filter Pond OOSA are included in Appendix 742.221a.

Sediment Pond 004A is fitted with both principal and emergency spillways. The principal
spillway consists of a vertical standpipe, the emergency spillway consists of a channel overflow.
Combined, they are capable of meeting the flow and storage requirements of the regulations.
During a site visit in the spring of 1989, and in response to this permit renewal, a staff engineer
for Hans.en, Allen & Lucemade a visual survey of the pond related to historic hydraulic
performance. At the time of the site visit, the applicant was in the process of reconstructing the
emergency spillway in response to wildlife damage noted· in the structure. A subsequent site
visit confirmed that the spillway repairs had been completed by the applicant. Both the
principal and emergency spillways exit onto the downstream slope of the sediment pond onto
a riprapped embankment.

Sediment Pond 003A is fitted with both a principal and an emergency spillway which are
capable of meeting the flow and storage requirements of the regulations. During a site visit in
the spring of 1989, and in response to this permit renewal, a staff engineer for Hansen, Allen &
Luce made a visual survey of the pond related to historic hydraulic performance. As with Ponds
001A and 002A, it was noted during the site visit that both the principal and emergency
spillways exit onto a riprap apron containing an average rock size of approximately two to four
inches. It was also noted that no erosion was evident at the outlets to either discharge spillway.
The absence of erosion indicates the adequacy of design based upon· the maximum historical
event passing through the pondli!i'tllBlt.l.ii!I!i.i~fiBliI9ii~~!Pt9iiB~\tl!!i!ip.~
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733.230. AUTHORIZATION OF TEMPORARY IMPOUNDMENTS.

733.240. POTENTIAL HAZARD NOTIFICATION.

733.200. PERMANENT AND TEMPORARY IMPOUNDMENTS.

733.140. SUBSIDENCE SURVEY.
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The applicant agrees to notify UOOGM according to 515.200 should a potential hazard
to the impoundment be disclosed.

No pennanent impoundments are planned for the Valley Camp permit area or mining
operation.

733.220 thru 733.226 PERMANENT IMPOUNDMENTS.

All temporary impoundments and or detention basins have been authorized as required
byUDOGM.

733.210. CONSTRUCTION REQUIREMENTS.

In October, 1986, approval was given for the installation of a 6 inch abandoned section water
bypass line. This line discharges at the same location as FUter Pond 005A beyond the Parshall
Flume. This line originates at the seals in the First East Mains section of the Belina No. 1 Mine.
Water collected behind these seals originates from shallow seepage at the mine entrance and is
pumped to the point of discharge.

No future designs are anticipated for the Mine Pennit Area beyond those submitted with
this permit renewal.

733.160. FUTURE DESIGN PLAN CERTIFICATION STATEMENT.

Preliminary hydrologic and geologic information as required by this section is found
within the geologic and hydrologic impacts sections of this permit.

733.150. HYDROLOGIC AND GEOLOGIC INFORMATION.

None of the four sediment ponds located within the Mine Permit Area lie above mine
workings, nor are they in the zone of influence of subsidence and therefore are not susceptible
to the potential effects of subsidence.

AU four sedimentation ponds located within the Mine Permit Area are small in nature
and are exempt from the requirements of 30 CFR77. Certification of the hydrology and
hydraulics of the ponds is given in a general statement at the beginning of Section 700.
Certification related to the construction methods is not available as required in 514.300, however,
general certifications statements for each of the ponds is given on Figures 731.750a and 731.750b.
Each pond is inspected quarterly as required in 514.300, and available geotechnical information
related to the ponds is presented in Appendix 742.221b.



The casing and sealing of wells is discussed in Sections 631 and 748.

AH caal mille "tastes gellffated are retllmed te the l'Rifles faf dispesal..[\:.;:m~

¥l!§!mI~.tit!lt~i:!t!miii.gi!gtm»J~i~::igiiB!fi.!i!i§Yl_!~pmt1§~i!

No excess spoil exists within the Valley Camp BitiPermit Area. Should any be
developed in the future, the disposal area will be constructed and maintained to comply with
745.

Applicable regulations as required in these sections are met through the information
provided in Section 742.220. The sediment ponds located on the Mine Permit Area are not
subject to 30 CFR 77.

Revised: February, 1993Page 700~70 of 115

See information provided in Section 747.

742.200 thru 742.214. SILTATION STRUCTURES.

738. TEMPORARY CASING AND SEALING OF WELLS.

742 thru 742.126. SEDIMENT CONTROL MEASURES.

740. DESIGN CRITERIA AND PLANS.

736. COAL MINE WASTE.

Sediment control measures incorporated within. the Mine Permit Area include the 1)

mUi!!ijliitiiltti.t:Bni1.2) paved feadways, ~) cellCfete ditek seetieftS, 4) fHfteff callveyallce dit€kes,
5) Fead culverts, aOO 6) sedimefttatiell pellds. Throughout much of the Mine Permit Area, the
ditch and culvert installations consist of what the applicant considers convenience ditches and
culverts. These convenience structures have been installed to maintain relatively dry road
conditions, and to prevent runoff from concentrating at truck crossings. Additional details
related to these structures is provided in Sections 742.200 through 742.423.S:!!P.9an::§~a§ni!.i:.

737. NON-COAL MINE WASTE.

735. DISPOSAL OF EXCESS SPOIL.

I
• _ 734. DISCHARGE STRUCTURES.

I Information related to discharge structures is provided in Section 742.

I
I
I
I
I
I
I_ 741. GENERAL REQUIREMENTS.
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DESIGN METHODOLOGY

Runoff Volume

742.220. SEDIMENTATION PONDS.

742.221 tbm 742.221.39. GENERAL REQUIREMENTS.
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(1)

(2)
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Q = (P - 0.25)2
P + 0.8S

eN = 1000
10 + S

Q =direct runoff depth, inches;,
P =storm rainfall depth, inches;
S =maximum infiltration depth (defined as the maximum

possible difference between P and Q), inches; and
CN = curve number, dimensionless.

where:

The runoff depth resulting from a given rainfall depth was determined using the runoff curve
number technique, as defined by the U.S. Soil Conservation Service (1972). According to the
curve number methodology, the relationship between storm rainfall, soil moisture storage, and
runoff can be expressed by the equations:

Presented below are the methodologies used. in the analysis of Sediment Ponds 001A
through 004A, the analysis and design of runoff conveyance facilities, and the results of the
analyses pertaining to the regulatory requirements. Information available in the 1988 report
prepared by Hansen, et. aI, 1989 has been incorporated into this permit to facilitate the
presentation of material applicable to the mine permit renewal application. Survey details for
each pond (including pond contours and critical cross sections) are shown on Figures 731.750a
and 731.750b.

Use of Equations 1 and 2 requires the selection of a curve number, which is a function of
vegetative cover and the hydrologic soil groups. Curve numbers for the study area were
selected from information provided by the USDA Soil Conservation Service (1972), by U.S.
Bureau of Reclamation (1977), and from personal hydrologic judgment following field
observation. Volume weighted curve numbers were used for heterogeneous areas.

The storage volume in each existing sedimentation pond was analyzed to determine if
there is sufficient storage to contain runoff from the lo-year 24-hour event without resulting in
discharge through the principal or emergency spillways. The technique used to calculate the
required volume is described below. I



FIGURE 742.221a

The peak discharge from a given design storm was calculated for the mine area utilizing
a computer program developed by Hansen, Allen, and Luce Inc. entitled "HYDRO." "HYDRO"
implements the 5CS Unit Hydrograph method as presented in Chapter 10 ofNEH-4.

Values of precipitation (P) were selected for the design return periods from Richardson (1971),
using the Clear Creek precipitation frequency data based on a 24-hour storm. A rainfall return
period of 10 years was used for pond design, and a return period of 6 years was used for ditch
and culvert design.

The Unit Hydrograph methodology utilizes the runoff depth equations presented earlier
(Equations 1 and 2) as well as the relationships shown on Figure 742.221a, "Dimensionless
CurvilinearUnit Hydrograph and EquivalentTriangularHydrograph". A hydrograph ofa single
block of rainfall excess with duration D is shown in the upper portion of the above mentioned
map. The lower portion of the map contains the resultant runoff hydrograph. For runoff from
excess rainfall, the area under the hydrograph curve and the area enclosed by the rainfall
hydrograph represent the same volume of water (Q) as calculated using equation 1.

(3)
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tL =(ht8 ) (5 + 1)0.7

1900 Y 0.5

tL =watershed lag, in hours;
hi =hydraulic length, or the length of the mainstream to the

farthest divide, in feet;
5 = is as previously defined; and Y == average watershed slope,

in percent.

where:

Equation 1 is based on the assumption that Ia = 0.25, where Ia is the initial abstraction from
storm rainfall, defined as the rainfall which must fall before runoff begins (i.e., to satisfy
interception, evaporation, and soil-water storage). Therefore, determination of runoff from
Equation 1 is valid only when Precipitation is greater than 0.25. Below this point, no runoff can
occur. Once Q was determined from the above equation, the runoff volume for sediment pond
design was calculated by multiplying the runoff depth by the drainage area.

Flow Hydrographs and'Peak Discharge

The peak flow rate for the dimensionless unit hydrograph is represented by qp, while tp
represents the time to peak, which is defined as the flow from the start of the hydrograph to <}p.
The base time (4,) is the duration of the hydrograph. The time from the center of mass of rainfall
excess to the peak of the runoff hydrograph is the lag time (tL). The time of concentration (tc)

is defined as the time required for flow from the hydraulically most remote point in a basin to
reach the basin outlet. According to the U.S. Soil Conservation Service (1972), the watershed lag
is equal to 0.6 tc and the time of concentration (te) is equal to l.5lp. By combining these two
expressions, one can see that lp = 1.11tL where both variables are as previously defined. The
watershed lag (tL) is defined as: ,~.
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FIGURE 742.221b

The 24-hour rainfall distribution used in the analysis was the NOAA type II storm as shown in
Figure 742.221b, 'Twenty-Four Hour Rainfall Distributions".

Values of Y were obtained from methods outlined by Craig and Rankl (1977). The hydraulic
length was taken from an appropriate topographic map, and S was determined from Equation
2 once the runoff curve number was estimated.

Dimensionless unit hydrographs are developed by simulating many natural unit hydrographs
using the time to peak and the peak discharge constant. Haan and Barfield (1978) proposed a
dimensionless unit hydrograph based on the gamma function:
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(5)

(6)

(4)
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fili2 = rt.e<1-t/tpljC3tp

~ lp

q(t) = hydrograph ordinate at time t, cubic feet per second; and

where:

the parameters qpand tpare as previously defined, and ~ i~ a parameter defined by:

Q =~ lp (e/~tp)(C3tp) G(~tp)

Q = runoff volume (one inch for a unit hydrograph),
G = gamma function,

where:

qp .. ;:: peak discharge constant, in cfs;
A ;:: drainage area, in square miles;
Q = direct runoff depth, inches;
Tp = time elapsed from the beginning of runoff to the hydrograph

pea~ in hours; and
484 = a conversion factor.

and all other variables are as previously defined.

where:

The peak discharge of the dimensionless unit hydrograph is defined as:

qp;:: 484 A Q
Tp



FIGURE 742.221c

Pond Spillway Capacity

Because individual hydrographs were not routed through conveyance stmctures or ponds, the
synthetic peak is considered conservative. Calculated flow rates for each pond or conveyance
structure using the above described methods are shown and discussed later.

Figure 742.221c, "Variation in Hydrograph Shape with Variation in C3tp", shows how shape of
the hydrograph defined by Equation 5 changes as C3tp changes. The higher the value of ~tp'
the sharper the peak of the hydrograph.

(7)
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flow rate in cfs;
coefficient determined by entrance conditions;
length of the weir crest, in feet, or the circumference of the
riser; in feet; and
head of water above the riser inlet, in feet.

q =
C =
L =

H =

where:

Weir flow is determined by the equation:

q =CL~/2

Spillway capacity requirements for the ponds were based on mnoff from the 25-year, 24­
hour storm. This design event is conservative based upon the new Federal guidelines allowing
the use of the 25-year,6-hour storm. The 6-hour storm event is more applicable to those storm
events experienced in Utah as a result of overall climate and topography. Spillway capacity
requirements were determined according to the peak discharge methodology presented above.

The stage-discharge relationship of the cormgated metal risers and conduits used in the pond
spillway design was determined from methods outlined by Haan and Barfield (1978), who
indicate that the discharge of the spillway is calculated as the smallest of the possible flows due
to weir flow, orifice flow, or pipe flow at any stage. The coefficients suggested by Haan and
Barfield (1978) were used in the appropriate equations. .~

Rainfall excess is generated from the rainfall depths of duration D, and the rainfall-runoff
relationship expressed in Equation 1. The rainfall excess (mnoff) from each time increment of
duration D is then multiplied· by the unit hydrograph ordinates to produce a component
hydrograph. Each of the component hydrographs are then lagged by a time increment D and
are consecutively summed to produce the synthetic mnoff hydrograph.

Estimates of the peak discharge to be expected from various precipitation events were made
using the dimensionless hydrograph procedure illustrated on Figure 742.221a. The
dimensionless unit hydrograph method involves the development of a mnoff hydrograph from
a complex rainstorm. The storm is divided into blocks of uniform intensity of duration D and
distributed in accordance with the 24-hour rainfall distribution illustrated on Figure 742.221c.
Values of D must be less than.?r equal to!p. Practically, the selection of D as a multiple of tp
will ensure that the peak will be encountered.
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where C and H are previously defined and W is the height of the weir crest above the channel
bottom, in feet.

Pipe flow occurs when the friction of the pipe controls the flow. According to Haan and Barfield
(1978), this flow type can be described by:

The stage-discharge relationship for the emergency spillway for Pond 004A was determined from
the broad crested weir equation which is defined as:

The rating curve for the open channel flow spillway for Sediment Pond 004A was developed by
using the weir flow equation (equation 7) with the coefficient (C) determined from tables
presented in Brater and King (1976) for broad crested weirs and for weirs of trapezoidal cross­
section.

I
I-,
I
I
I
I
I
I

.1
I
I
I
I
I
I
I-,
I

(8)

(9)

(11)

(10)
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entrance loss coefficient (1.0 in this case);
correction factor for energy loss in bends (0.5 in this case);
friction factor; and
pipe length, in feet.

C =3.27 + 0.4 H/W

as previously defined;
coefficient dependent upon the orifice geometry (0.6 in this
case);
cross-sectional area of the open~g, in square feet;
gravitational constant (32.2 itls ); and
head above the orifice inlet, in feet.

1/2

q = CA (2gH)

Ke =
Kb =
Kc =
L =

where:
q =
C =

A =
g =
H =

A {2·h)1/2
q= g

(1 + Ke + Kt, + K" L)1/2
where q, A, g, and H are as previously defined and:

Orifice flow occurs when the flow is restricted by the opening. It can be determined as:

K" can be determined by the equation:

5087 n2
K=--

c 4/3
where: d

n = Manning's roughness coefficient; and
d = inside diameter of the pipe, in inches.

The entrance coefficient (C) is determined by:



where:

Values for VM were determined from the Israelsen et a1. (1984).

Sediment Storage Volume

(14)

(13)

(12)
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average overland flow length, in feet;
average steepness of slope, in percent; and
an exponent dependent upon the steepness of slope (0.3 for
slopes less than 0.5%, 0.5 for slopes 0.51%to 10%, and 0.6 for
slopes greater than 10%).

65.41 52 + 4.565 + 0.065 (L172.6)m
52 + 10,000 (52 + 10,000)°.5

L =
5 =
m =

=

q =CLH3/2

q = Flow rate, ds
C = Entrance coefficient
L = Width, feet
H = Water Depth, feet

LS

where:

All four sediment ponds are capable of storing at least the three year accumulated sediment
requirements, and are designed so as to be cleaned when 60% of the design storage volume has

A = computed amount of soil loss, in tons/acre/year;
R = rainfall factor, in foot-tons/acre/hour;
K = soil erodibility factor, in tons/acre/year/unitof R;
LS = topographic factor (length and steepness of slope),

dimensionless; and
VM = erosion control factor, dimensionless.

where:

Values for Rand K were determined from Israelsen et a1. (1984). The topographic factor (IS)
was determined from:

The storage volume in each sediment pond was analyzed to determine if there was sufficient
storage to contain the accumulated sediment volume from a three-year period. The amount of
sediment to be yielded to the sediment ponds was determined from the Universal Soil Loss
Equation (Israelsen et aI., 1984). In accordance with this equation, soil erosion caused by water
is determined from:

Calculations related to the design capacity of the emergency discharge spillway are included
within Appendix 742.221a.
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REQUIRED POND VOLUMES AND DETENTION STORAGE

Runoff Storage Requirements

TABLE 742.221a
TIME PROJECTIONS TO 60% SEDIMENT CLEANOUT VOLUME
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00IA 0.93 0.31 1.35 0.81 2.6

002A 0.10 0.033 0.30 0.18 5.5

003A 0.51 0.17 0.78 0.47 2.8

004A 0.75 0.25 1.81 1.09 4.4

Runoff volumes from tributary areas to the sediment ponds were determined from the SCS
curve number methodology presented above. Tributary areas for Sediment Ponds 001A through
004A are illustrated on Maps 731.720a and 731.720d. Tributary areas were subdivided and
classified in accordance with vegetation type and surface condition and a separate curve number
was estimated for each separate classification. Tributary subareas to the sediment ponds were
classified as disturbed areas for which a curve number of 90 was assumed, paved areas for
which a curve number of 98 was assumed, reclaimed areas for which a curve number of 85 was
assumed, sage/grass areas for which a curve number of 75 was assumed, low density
forested/aspen areas for which a curve number of 70 was assumed, and high density

been reached. The design elevations for the 60% sediment cleanout requirements are shown on
Figures 731.750a and 731.750b. Table 742.221a has been inserted to summarize the sediment
storage volume requirements as well as the projected time to 60% cleanout. The last column in
the table indicates the number of years projected before the 60% cleanout elevation is reached.
This value was obtained by dividirig the required 60% cleanout volume by the projected I-year
sediment volume shown in column three of the table.

Based upon data shown in Table 742.221a, the applicant agrees to survey the ponds contained
within this permit renewal every two years, unless time projections indicate that the 60%
sediment storage volume will be exceeded within the two year projection, whereupon the pond
will be surveyed annually. Survey data obtained will indicate the required timing for cleaning
of each respective pond. As an aid to determining sediment storage, the applicant will also
provide an appropriate methoct'of determining approximate sediment storage volume. Such aids
may include (but not be limited to) markings on a standpipe spillway indicating depth to 60%
sediment storage, or some other post or marker placed within or adjacent to the pond. Since
pond conditions vary, the method of identifying the approximate estimate of cleanout elevation
must be flexible.



Sediment Storage Requirements

forested!aspen areas for which a curve number of 40 was assumed. A breakdown of areas
contributing to pond runoff is presented in Table 742.221b.

A summary of sediment criteria is given in Table 742.221d. A column has been included within
the table indicating the 60 percent (of available storage) cleanout elevation as requested by
UOOGM.

7.12

7.08

11.53

4.7 37.1

0.25
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TABLE 742.221b
TRIBUTARY AREAS TO SEDIMENT PONDS

00lA 8.13

002A 6.3 0.82

003A 4.0 0.18 1.65

004A 17.3 15.1

The mean annual sediment yield to the sediment ponds was estimated using the modified
universal soil loss equation as presented in the methodology seetion of this report. Areas were
again subdivided based on characteristics of the subareaslhat would affect erosion, such as
vegetation type and steepness of slope. Calculations for sediment yield to each pond are
presented in Appendix 742.221a. The estimated 3-year sediment yield to the ponds are
presented in Table 742.221c along with the runoff projections for the ponds.

Based on a precipitation depth of 2.45 inches for the 10-year, 24-hour precipitation event (the
design event) and the curve numbers for the various subareas presented above, a weighted curve
number based on runoff volume was determined for the total tributary area for each sediment
pond. Using this volume weighted curve number and the precipitation depth for the 10-year,
24-hour storm, the estimated runoff depth for each pond was predicted using equations 1 and
2 as presented in the methodology section. The runoff volume to each pond from the 10-year,
24-hour event was then predicted by multiplying the runoff depth by the tributary area to the
sediment pond. The results of the estimated runoff volume to each pond from the design
precipitation event are presented in Table 742.221c. This becomes the required runoff storage
volume that must be present in the sediment ponds in order to totally contain the runoff from
the design precipitation event.
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TABLE 742.221d
SEDIMENT STORAGE CHARACTERISTICS

TABLE 742.221c
ESTIMATED RUNOFF VOLUME TO SEDIMENT PONDS FROM THE

10-YEAR, 24-HOUR PRECIPITATION EVENT
AND 3-YEAR SEDIMENT YIELD TO PONDS
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00lA 0.93 1.35 7812.0 7809.7

002A 0.10 0.30 7829.0 7827.6

003A 0.51 0.78 7860.0 7858.2

004A 0.75 1.81 8870.25 8868.9

Available Pond Storage

00lA 11.53 86.4 1.23 1.18 0.93

002A 7.12 91.2 1.57 0.94 0.10

003A 7.08 85.0 1.13 0.67 0.51

004A 37.1 83.0 0.98 3.15 0.75

A pond storage survey was conducted after the cleaning of Sediment Ponds 00lA through
003A in October and November of 1988. A survey of Sediment Pond 004A was conducted in
August of 1988. The surveys were conducted by mine personnel and certified by a qualified
registered professional engineer. Certified survey details are shown on Figures 731.75Oa and
731.750b.

Survey plats showing contour data were used to prepare stage-capacity relationships for each
pond during the hydraulic analysis phase of previous pennit renewals. The contours presented
on the plats wereplanimetered., from which an area for each contour was determined. Volumes



were then computed by using the average end area method. The stage-capacity curves for
Sediment Ponds OOlA through 004A developed as a result are shown in Figures 731.750c
through 731.750f. Also illustrated are the elevations of the primary and emergency spillways,
the proposed elevation of the decants for the ponds, the available versus required runoff storage
volume of each pond between the elevation of the primary spillway and the proposed decant
level, and an indication of the available sediment storage volume below the proposed decant
elevation versus the estimated 3-year accumulated sediment yield to the ponds.

As is indicated by the details presented in Figures 731.75Oc through 731.75Of, there is sufficient
storage capacity in each pond to provide for at least the estimated 3-year sediment yield to the
ponds and to provide for total containment of the runoff volume from the lo-year, 24-hour
precipitation event.

Pond Detention Time

The decants, which will be the dewatering devices fot the ponds, will be manually operated.
The ponds have sufficient storage capacityto totally contain the runoff volume from the lo-year,
24-hour precipitation event between the proposed decant elevations indicated above and the
primary spillways. The water level in the ponds will be maintained at or below the decant level
in anticipation of a runoff producing event. The decants will also be maintained in a closed
position such that during a runoff producing event (of equal or lesser magnitude to that of the
design event) the runoff from the event would be totally contained by the pond. The runoff
from a precipitation event will be maintained in the pond .for a period ·of at least 24 hours and
then released· in accordance with the UPDES permit for the pond.

SPILLWAY CAPACITY

As indicated previously, the sediment ponds are to have a combination of a principal and an
emergency spillway with the capacity to safely discharge the runoff from a 25-year, 24-hour
precipitation event. The elevation of the crest of the emergency spillway is to be a minimum of
1.0 foot above the crest of the principal spillway and the minimum elevation of the top of the
settled embankment is to be at least 1.0 foot above the water surface in the pond under design
flow conditions for the 25-year, 24-hour precipitation event.

All of the sediment ponds have principal and emergency spillways. A summary of the physical
characteristics of the principal and emergency spillways for the sediment ponds is presented
earlier in Table 733.I30a. The principal and emergency spillways for Sediment Ponds 00lA
through 003A consist of IS-inch diameter corrugated metal standpipe type spillways. The
principal spillway for Sediment Pond 004A consists of an IS-inch diameter corrugated metal
standpipe type spillway and the emergency spillway consists of an emergency overflow open
channel type spillway.

Peak flow projections from the 25-year, 24-hour precipitation event of 2.92 inches were made
using a computer watershed model based on the USDA Soil Conservation Service's unit
hydrograph curve number methodology. Watershed characteristics, which are input parameters
to the model, include the tributary areas to the ponds, volume weighted curve numbers, average
watershed slope, and the hydraulic length. Peak flow projections from the 25-year, 24-hour
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precipitation event along with their resPective watershed characteristics are presented for each
pond in Table 742.221e.

TABLE 742.221e
WATERSHED CHARACfERISTICS AND PEAK-INFLOW

TO SEDIMENT PONDS FROM THE
25-YEAR, 24-HOUR PRECIPITATION EVENT

As indicated on Figure 73L750d, the crest elevation of the emergency spillway in Sediment Pond
002A is 0.9 foot higher than the crest of the principal spillway, which nearly meets the
requirement for a one-foot separation between the two spillways. The combined spillways of
Sediment Pond 002A can pass the peak discharge of 13.7 ds at an elevation of 7836.7 feet, MSL.
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001A 11.53 86.4 2760 38.0 18.3

002A 7.12 91.2 860 17.8 13.7

003A 7.08 85.0 1100 32.0 11.0

004A 37.10 83.0 2040 40.0 52.0

The peak flow projections presented in Table 742.221e were then superimposed on the spillway
rating curves to determine the required water surface elevation in the pond to pass the design
event. The design hydrograph from the 25-year, 24-hour precipitation event was not routed
through the pond. Thus, the required head-water depth over the spillways to pass the peak flow
from the design event is conservative.

Discharge rating curves were prepared for the principal spillway, the emergency spillway, and
the combined spillway capacity of the principal and emergency spillways for each pond. The
rating curves were derived in accordance with the methodology previously described for
spillway standpipes and for the open channel spillway. Calculations and spillway rating curves
for Ponds 001A through 004A can be found in Appendix 742.221a.

As indicated on Figure 731.750c, the crest elevation of the emergency spillway in Sediment Pond
001A is 2.7 feet higher than the crest of the principal spillway. The combined spillways of
Sediment Pond 001A can pass the peak discharge of 18.3 cfs at an elevation of 7819.35 feet. With
the top of the embankment of Sediment Pond 001A set at elevation 7822.0 feet, the sediment
pond can pass the design event with more than one foot of freeboard. Thus the spillway
capacity of the pond is adequate as designed.



Pond Stability Analysis

With the minimum top of the embankment of Sediment Pond 002A set at elevation 7838.0 feet,
the sediment pond can pass the design event with 1.3 feet of freeboard.

Since the slopes of Sediment Ponds 00lA through 003A do not meet the criteria that the
combined upstream and downstream slopes be less than 1v:5h, with neither slope steeper than
1v:2h, a stability analysis was conducted for Ponds 001A through 003A as requested by
UOOGM. Chen-Northern, Inc., a geotechnical engineering consulting firm was·contracted to
perform stability analyses for Sediment Ponds 00lA through 00,;3A. Chen-Northern's report of
their stability analysis is presented in Appendix 742.221b. A summary of the results of their
analysis is presented below.

Chen-Northern used soil strength values for Sediment Pond 001A from a report byGarco Testing
Laboratories dated December 2, 1988. In-place density, direct shear, soil classification and
cohesion properties were determined by Garco Testing laboratories from samples taken from the
embankment of Sediment Pond 001A. Soil strength values for Ponds 002A and 003A were taken
from a report prepared by Rollins, Brown and Gunnell, Inc. dated November 16, 1988. Tests
were conducted by Rollins, Brown and Gunnell, Inc. on soil samples taken from one test pit each
excavated into the embankment of Sediment Ponds 002A and 003A. These two reports by Garco
and Rollins, Brown and Gunnell, as well as the summary report completed by Chen-Northern,
Inc. are presented in Appendix 742.221b.
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As indicated on Figure 731.750e, the crest elevation of the emergency spillway in Sediment Pond
003A is 2.3 feet higher than the crest of the principal spillway. The combined spillways of
Sediment Pond 003A can pass the peakdischarge of 11.0 cfs at an elevation of 7864.87 feet, MSL.
With the top of the embankment of Sediment Pond 003A set at elevation 7868.0 feet, the
sediment pond can pass the design event with more than one foot of freeboard. Thus the
spillway capacity of the pond is adequate as is.

The rating curve presented on Figure 731.75Of for Sediment Pond 004A includes both the rating
curves for the principal spillway, and the open-<;:hannel emergency spillway for the pond. Valley
Camp personnel have surveyed the emergency channel spillway, and indicate that the channel
is trapezoidal in cross-section with a bottom width of approximately 13 feet, a top width of 21.5
feet and a channel depth of 2.1 feet. The existing spillway crest for the principal spillway in
Sediment Pond 004A is at 8874.93 feet and the existing crest of the emergency spillway is at
elevation 8875.9 feet, a difference of one foot. The 25 year, 24 hour combined flow capacity of
both spillways is 52 ds with a flow depth of 2.1 feet over the crest of the primary spillway. An
embankment height under these conditions for Pond 004A of 8878.0 feet allows for the one foot
of freeboard required under the regulations. Questions related to downstream spillway erosion
protection have resulted in a review of flow requirements for Pond 004A. H the 6 hour runoff
event is used in lieu of the 24 hour event, the combined runoff flow rate is reduced from 52 ds
to 13.2 cfs, a substantial decrease. Under this flow condition, a 10 foot wide trapezoidal channel
would safely carry the flow at a depth of less than 0.3 feet (See Appendix 742.221a for flow
calculations). Because all ponds have been designed and constructed using the.24 hour runoff
event, Pond 004A has not been modified to showthe decreased embankment requirements using
the 6 hour runoff event. All pond plans and details contained within this permit utilize data
consistent with the 24 hour storm runoff event.
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The Golder report includes a discussion related to surface facilities and grading of the Belina
Mine Permit Area. Information contained within the Golder report related to these facilities is
considered dated, and is superseded by hydrologic and hydraulic information presented
throughout the remainder of this permit submittaL Any conflicts in information between this
submittal and the Golder report should be resolved in favor of information presented within this
mine permit application.

Chen-Northern also assessed the stability of the worst case condition, which appeared to be
Sediment Pond 003A, under static and dynamic conditions. They reported the safety factors
calculated for Sediment Pond 003A to be 2.0 for static and 1.6 for dynamic conditions. These
safety factors correspond to the upstream slopes. They report that the safety factors for the
downstream slope are slightly higher. These safety factors are greaterthan the required safety
factors under static and dynamic conditions of 1.5 and 1.1, respectively. Chen-Northern indicates
that "the safety factors obtained appear to be suitable for the purpose of the ponds."

Infonnation related to the stability of Sediment Pond 004A is also found within Appendix
742.22lb within a report prepared by Golder Associates entitled" Surface Facilities Grading Plan
- Belina Mine Area". The Golder repo.rtprepared in 1980 indicates that the critical embankment
failure plane is located within the lower sections of the pond embankment. The minimum factor
of safety within the embankment was found to be 1.8. Also shown within the appendix
following the Golder report is a copy of a computer plot of the critical cross section for Pond
004A and the associated data. The cross section and data were collected dUring·the summer of
1990 and represent current pond conditions.

Preconstruction design details related to existing outlet energy dissipation structures for each
of the four sediment ponds discussed above are not available. Site visits at each facility have
identified the existence of small diameter rock and riprap aprons at Ponds OOIA through 003A.
The outlet to Pond 004A exits onto the northern edge of the embankment slope where it joins
native hillside. The embankment at that point and downstream channel are heavily riprapped.
An accurate determination of in place rock riprap at Ponds 001A through 003A is not possible
without the excavation of a portion of each facility. Excavation at these sites would be required
in order to verify the size and characteristics of in place riprap because of the presence of silt
which has covered the majority of riprap placed. Only the upper tips of the in place rock and
riprap is exposed. It is also noted that at some of the discharge points there are vegetative
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Outlets

The geometry of the embankments of the ponds were scaled from the I-inch equals 50-foot scale
mapping provided by Valley Camp. From this mapping Chen-Northern reported that the
steepest upstream and downstream slopes for these ponds appeared to be 2.2h:lv upstream to
2.8h:1v downstream for Pond 00lA, 1.9h:lv upstream to 1.7h:lv downstream for PondOO2A, and
1.5h:lv upstream to 1.8h:lv downstream for Pond 003A. Chen-Northern determined the safety
factors for each slope of these three ponds under rapid-drawdown conditions. In their analysis
they assumed the soil beneath the elevation of the principal spillway to be saturated. Their
minimum calculated safety factor under rapid-drawdown conditions was 1.3 for the 1.9h:lv
upstream slope of Sediment Pond 002A. Chen-Northern reported that the safety factors under
rapid-drawdown conditions should be greater than 1.1. Thus, the minimum safety factor
computed by Chen-Northern is in excess of that required under rapid-drawdown conditions.



Summary

stands which not only help in stabilizing the riprap base, but also indicate the lack of discharge
and erosion.

The design flow rate for Filter Pond 005A is 250 gpm or approximately 0.56 cfs. According to
BRA desigtl eharts:;:tlg:~:gilgij;:::mitfimt,§liiiiiIi:m:itg!;iI~this small flow rate does not require
riprap protection.

None of the sedimentation ponds associated with the Mine"Permit Area are located within
a perennial stream, and all are located immediately downstream of disturbed mine areas. Each
sedimentation pond has been designed with a non-elogging dewatering device and contains
sediment storage volumes in excess of the three year storage requirements.
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The decants, which will be the dewatering devices for the ponds, will be manually operated.
The ponds have sufficientstorage capacity to totally contain the runoff volume from the 10-year,
24-hour precipitation event between the proposed decant elevations and the primary spillways
as documented herein. The water level in the ponds will be maintained at.or below the decant
level in anticipation of a runoff producing event. The decants will also be maintained in a closed
position such that during a runoff producing event (of equal or lesser magnitude to that of the
design event) the runoff from the event would be totally contained by the pond. Disturbed area

In order to obtain an estimate of the effectiveness of the in place riprap in protecting against
erosion, calculations were made using EPA,--aR4 OSMiNi.:f_vli:!::~UtWiMlSmiifif!mfimigi
Infiil. design methods. Riprap calculations are presente<fin'AppeIid'iX'"74'2"."2ila:"tIi"summary
o{the"calculations, it was found that the estimated in place riprap size of 6 inches was likely
adequate to protect against scyere erosionlif:jll~jE!§..j::!9D.jfj~::~DI:~::::mplpEI~i:;:f:~:~:jtf:ij!§i
tii~. As confirmation that the in place riprap is likely adequate, it is remembered that
Ponds OOIA through 003A have never discharged, even during the high runoff periods of 1983
and 1984. All three ponds were designed to handle the 25 year, 24 hour runoff event rather than
the smaller runoff event consisting of the 25 yearI 6 hour storm that is now accepted as a more
realistic design criteria.

It is noted that the primary and emergency spillways for Pond 004A are located so as to exit
onto the heavily riprapped slope along the northern edge of the pond embankment within the
flow path of the discharge channel. Riprap size requirements for the primary spillway are
estimated to be on the order of 1.5 feet with a maximum diameter of 2.25 feet. Checkingsteep
slope channel design requirements, it was found that an emergency spillway with a six foot
bottom width would require average and maximum riprap sizes of 1.75 and 2.25 feet
respectively at the design flow rate. Riprap sizes as large as these do not lend themselves well
to the calculation of runoff velocities. In reality, the flow will be broken up by the large
diameter riprap, and a substantial volume of the flow will not be carried across the surface of
the·rock channel, but within the available pore spaces. According to the steep channel method
of design provided by OSM, the factor of safety for the designed channel as shown in Appendix
742.221a should be approximately 1.5. In place riprap appears to be doing a reasonable job of
controlling discharge erosion. Outlets will continue to be monitored for integrity as required
under the regulations.
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742.230 thru 742.232. OTHER TREATMENT FACILITIES.

742.222. PONDS MEETING MSHA AND 30CFR REQUIREMENTS.

742.223 thru 742.223.2. PONDS NOT MEETING MSHA AND 30 CPR
REQUIREMENTS.

runoff originating from a precipitation event will be held within the pond for a period of at least
24 hours and then released in accordance with the UPDES permit for the pond.
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Seepage from the down stream side of the embankment.
Erosion of embankment slopes.
Continuity of emergency spillway.
Erosion around entrance or exit of discharge pipe.
Clogged principal or emergency spillway.
A check of slope stakes for obvious slope movement (if utilized).
Sediment leveL
Placement of wave erosion protection (if utilized).
Erosion at spillway discharges.
Clogging of the dewatering device.

*

*

*
*

*

*

*

*
*
*

All four sedimentation ponds have combined spillways .s:apable of carrying the 25-year,
6-hour precipitation runoff event. The designs for each pond were initially. completed for the
25-year, 24-hour precipitation event in lieu of the 6-hour event. Runoff derived from a 24-hour
precipitation event is higher than that for the 6-hour event. The designs as shown in the 1989
report prepared by Hansen, Allen & Luce., and as reproduced within this permit renewal
application are therefore conservative.

All existing ponds located on the permit area are less than·20 acre-feet and do not qualify
for regulation under MSHA and 30 CPR. Should any be constructed in the future, they will be
designed and constructed to safely pass the loo-year, 6-hour precipitation event.

Other than those specified above::!ng::Jll~~f:~$.IliiIig~~ij:::ilt'lii::~~i~~ii::ZlQ:::tmiIZiR
§f::i~9fflri~tIDit., no other treatment facilities exist within the Mine Permit Area.

A thorough inspection of the sediment ponds and embankments will be done on a quarterly
basis as required under Sectiori514.330. When examining for stability and performing a general
inspection, the inspector will be looking for any of the following conditions:

The ponds used by the applicant have been in use for an extended period of time and
information related to construction is not available, however, no problems related to short
circuiting, or settlement have been noted. The embankment for Pond oo4A was noted to be
approximately 1.0 foot low as a result of the recent modifications which were made to the
emergency spillway. The applicant makes a commitment to correct elevational discrepancies in
this and like situations with spillways or embankments in response to this permit submittal
during the 1990 construction period.



742.240. EXEMPTIONS•

The three gel\eml Ef'ialifyil\g criteria that fl'\'HSt be met ift OfdeF faF al\ area to Ef':l8H:fy as a ASCA
aPe

1. The area cal\l\ot be 'tReutary to a sedimeftt pOftd'
2. The. area mast have some farm: of a tFeatmel\t stF'Hcture to tFeat F'HI\Off from the

area.
3. The summatiol\ of the areas of the 1AKl'..'s fl'\'HSt ee less thal\ tifteel\ Pefl!eftt of the

total Eiisml'eed area.

Revised: February, 1993Page 700-86 of 115

RUl\off vol'HH'\es from the 10 year, 24 hour precipitatiol\ evel\t were deteFfflil\€d fer I} ABCA
areas, afl.a 2) that area specific to ASCA areas iftclHdiftg adjaeel\t trieutary areas.Calcalated
volumes of f'HI\off derived hom the 10 year, 24 hom precipitaftol\ evel\t far eoth ASCA areas
as well as ASCA plus adjaceftt tributary aFeas aFe Sfte1'tT Il: ift Taele R614 301 742.240e. A
eomparisol\ of the total IUI\0ff velHft:le hem the 2'\SCl'..'s.themselves ro.83acre feet) T..'et"Bas the
f'Hl\off vol'Hme fFom the 10 yeaI', 24 hOUF precipitatiol\ evel\t to the sedimel\t peftds (5.92 acre
feet) iftdieates that the FURoff volume hom the ABCA's is appro~ately 14 Pefl!Cl\t of the f'Ul\off
vol'HH'\e cOl\tFolled ey the sedimel\t pOl\ds. CalcHlatiol\S are shoWI\ ift Appeftdix R614 301
742.221a.

Rmloff from: the 1\SCl"/s is I\ot tM'Htary to a:ay of the sedimel\t pOflds al\a several altemative
s.edimeflt tFeatmel\t stFuctHres aFe already ift place. A commitmel\t ey the applieaftt to complete
those I\ot yet ift place priOF to tiMI approval ofthis mifte Fe permit flaS eeel\ made.' Taele Rel4
301 742.2408 is iftseFted to provide a eFeakdowl\ of areasiftcluded withifteach ASCA. Table
R614 3Ql 742.24De pFovides a ereakdowl\ of total trib'Htary aFealj!fhicft illlI'aets each ASCA. The
total distl::tf'bed trib'Htary areas <Hot il\CIU:diftgForested/~el\ aftdSage/Grassa~ to sedimeftt
poflEls.QQ1A threHgh 004A is 41.43·aCFes, al\d as SftoWI\ ift the referel\Ced taelesthe total trieutary
area to aIl1\SCA'S is 6.7 aCFes.• Thas, the total area of the proposed ASCA's isapproJEimately
13.9 peFCel\tof the total dislarbedarea of the mift.es, meetiftg criteria No. 3 pf€Sel\ted aeove.
Maps R614 3Q1 731.72Qa through 301731.72Qd show the 10catiol\S of sedimel\t cofttfOl facilities,
al\d ASCA's fO'Hl\d 'withil\ the Mifte Permit Area.

A total of six Altemative Sedimel\t COl\trol Stmcture areas (ABCAls) are idel\tHiedlj'iithifl:
the Total Pef'mit1\Fea faF wllieh ~elasiol\ from fur-theF pefmittiftg is eeiftg reEf'iested. T"..o of
these l'..SCl'..'s (ASCA 1 aftd 2) are associated with the ¥akam Leadout PacilUy, ol\e (ASCA: 3)
is associated ljmft the Gel\€ml OffiEe west of the Valcam LoadO'Ht liaeHity, aftd three (ASCi\. 4
througll A-SCA 6) are assoeiated.with the BeHtla Miftes. The loeatiol\S of ABC'\: 1 tMo'Hgll ASCA
3 are pFesel\ted 01\ Map &614 3Ql 731.72Qa, aftd A.OC1'~.. 4 through f\SCi\. 6 are I'I'eseftted 01\ Map
R614 3Q1.731.72Qd.
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Five undisturbed area bypass channels have been desig'fted fur the Mme Permit Area as shovln
on the ftla13s reFE:Fenced. These ditches aid in the control of sediment transport by 13Feventmg
fUlloff fFom und1500bedareas from crossing over disttH'bed drainages where higher sediment
trallS130rt rates aFe possible.

1 1.13 1.13
2 9.11 1.90 1.11
3 9.75 9.87 9.5 2.12
4 0.19 0.19
5 1.16 1.16
6 0.95 0.95
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(ac ft)
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(ac ft)
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(ac ft) (ac ft)

ARBA 1'\RBA

AREA ARBA

(ac ft) (ac ft)

Ti""BLB R614 ;Q1742.24Qa
ASCi'" }'..R&"" BRlllU(DOWNS

DISTURBED SAGEZGRASS

TMLB R614 ;Ql742.24Q~

TOTAL ASCA PLUS TRIBUTARY A.RBA BRBAKDOWNS

AREA

(ac ft)
AREA

PAVED

PAVED

1 1.13 1.13
2 9.69 1.09 1.60
3 9.75 0.87 9.50 2.12
4 9.19 9.37 9.56
5 1.16 1.16
6 9.95 1.99 1.34 3.29

.'i

ASCANe.

ASCA~.



T:L'~Li: R(i14 391 742.24ge
19 ~AR, 24 HOUR RUNOFF VOL~{i:S PR.O~{ l"~CA'S AND PROM

l"zSCi\'S PLUS TRIBUTt'zR¥ ARJ;AS

Where practical, Batura! vegetatiOft is allewedte grew ime FUftoff ceR....eyaRce ~eilities ill erder
to ~~ueeoverall erosieR r~tes. V~getativestaRds aRd the associated reotReA'lork aid m l\eldiag
seillft place theFCsy FCduclftg SCdlmeftt traaspon. A,ftexamplc of thistypc of crosiOft prCV'eftnoft
is feUftdin tac ditca sectie'tlS ftear the Gefteral Officc 'wHam the Valcam PeFmit l.'\rea.

~

Revege~noft ef disturbed .a~eas aftd ditch sectioftS FCduce erosioft rates By FC establisllmg
vege~tive~e'\\'.ili. ~e addHwftal water aoldmg aftd water FCtefttieR capacity ef vegetated aFCas
acts 1ft cenJunctleR ,\Vlth roet ZORes te reduce seil me...~emeRt.

Depressie'tlS thre-ughe-ut the Mifte PeFFBit Area cellect aB:d retam stlr~cc FUfteff &<em sma:tl
dist1:lFbcd drainagc areas whCFC it: either mf.Htrates to the groUftd water system, er is eVElJ'O'fated.
TRese depFCssieas help collect aftd FCtam mevia:g scdimCftt, as well as FCduee total f'I:1:f\Off taeresy
reduciftg eresieR.

0.23
0.14

0.27
0.03

0.22
0.14

1.03
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(ac ft)

10 Year, 24 H01:lF Rtlftoff Veltlftl€
mm ASCA Plt1s TriButary l.\Feas
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0:14

0.83

0.14

0.27

0.12

0.02
0.14

Prom A8CA, Ai'eas OB:ty
10 Year, 24 H01:lF Rtlftoff Volt:tme

4

2
1

Total

The gFCat majority of S1:lFface f'I:1:floff eew;:eyaftCC facilities ¥;ithifl the Miae PeFl'Rit Alea ha....e Been
iR place fof aR exteRded period of time. The amoUftt ef erosion e'lideRtat eaca ef lac facilities
is taeFCfor iB:dieative of tile type aRd amouRt of CroSieR that is aRtieipated to occur as a FCsult
ef f'I:1:Roff cllaracteFistics. IR some locatiollil, the placemeftt of Fiprap llas beeR a successful
deteFFeRt to cORtiflUed erosioR.

Paved road'ways alse aid m fedU€mg eresieft withifl the Mifte Permit Pd'ea. They alseaid m
FCdueiftg the amoUBt of air pellutieft tarouga dast aB:d particulate mattereaused By motor
vehicles. CeftCFCte ditell sectioas lecated alOl\gthe Belitla Haul Read to the Belifta Mines, aB:d
aloag selected road sectieas at tile l'Rifte Hself act ift the same maRRer as paved readways aB:d
reduce erosioft.

ASCA No.
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TABLE REiH gg17i2.24gtt
PROPOSED ASCi".. TRE1\TMENf FACILITIES

UD?GM has requested ~hat the applicant prepare a monitoriag plan which samples collectable
dramage for water quah~ fremeach l'\SCA when practical. As a minimum, each sample is
proposed by the regulatmg agency to be analyzed for total suspended and settleable solids.

Roek gabions have been placed wRRill same small channel sectiens to prevent upstream emsion.
In cases where eroSKlft would nOffilQlly e~t, tRia tyfe af cofttf'el pt'events undemHtiftg aRd
farces the water to back up bellmd the gabion unlil water can floVt, aver tRe tap of tRe stmcffiFe.
\'V~en !h~ happens, tRe ~ope aftd runoff velocity of the channel remains constant thereby
mamtammg controlled sedImem load rates. Pal e>Eample of Eiitch sections using roek gabions
successfally can be seen in the ditches located at the enlFanee to the Valcam Loadout Area.

Sediment traps or basins are located at selected sRes 'within the Mine Pefffi:it Area to reduce the
amount of sedimeftt being camed to dovlflStFCam locaaons.· These traps reduce local diteh
runoff velociaes tRereby allm'ling the larger sedHnemto be dmpped aut.

Straw bales placed within the ditch section aetas small mter daInS which have two effects. Hi'st,
they create a danu~ing effect Vlllich ~educes flo:w velocity ~hereby reducing sediment loadings),
and second, they filter out larger sedrment partides. These straw bales are placed perpendicular
to tile ditch chanflcl, and are kept in place through the use of steel rebar or ather similar device
which is driventhFough the bale and anchored securelyiftlo the gFeund.

Bach of the sediment control measures outlined eave were eOf\Sidered for use at each of the
ASC"a:'s located within the Mine P-efftlit Area. Table R614 a01 742.240dpm'i>'ides a summary of
the proposed treatment facilities for each ASCA.
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Sediment Basin
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Lacal caRditians make it diffieult ta callect and menitaf fUl'\:eff {Pem ASCA: afeas 'witMn the
pefftlit afCa hec&l:l5e ef 1) l'laria-hility in climatic cenditieJ:\B witmn during eady spFing, late faU
and wintCf,2) the ameum af raneff nated ef expected fFem the ASCA'sQf any) is felatively
small, and 3) the ahility te celIect samples fTem each ASCA pRef ta the end af a measUFahle
roneff event develaped {Pem typieal mauntain steffil5 is limited. In an attempt ta cemply with
this fequesthy the fegulatery ageney, the appliEant agfCcs te celled pefieaic samples fFem
ASCA's identified in the pefft\it when they are aetefft\mea eelleetahle hy theepCfatef Based
upen the relative magnitude et thepfCeipitatien event. A fCEefa Vlill be kept by the epCfatef
ef ;".ristts made; te eaeh ASCA indicating fUAeff eenditiens feand, and Whetflef af net it Vi'as
pessible te eelIeet a stefft\ roneff sample.

742.300. DIVERSIONS.

742.310 thru 742.314. GENERAL REQUIREMENTS.

Surface runoff diversions in place within the Mine Permit Area consist of small ditches
and culverts which carry water from various locations throughout the Mine Permit Area to
downstream sedimentation facilities. In general, these conveyance ditches and culverts are
considered convenience structures, used to aid in the conveyance of excess water thereby
preventing the accumulation of water and the creation of muddy or boggy areas. By collecting
and conveying the water to the sedimentation ponds in this manner, mine traffic becomes more
controlled and fewer travel problems exist.

Sediment control measures utilized in ditch and diversion sections include bypass channels,
$l.t.IliJtlfi depressions, paved roadways or ditch sections, riprap, rockgabions, sediment traps
or basins, straw bales, and vegetation. A brief description of the sediment reducing
characteristics of each of these control measures was presented; in Section 742.24.

As required under the regulations, all ditch and culvert sections will be removed upon mine
reclamation according to the reclamation plan provided by the applicant to the Utah Division
of Oil, Gas & Mining. In general, mine reclamation will proceed in two phases. Phase I will
include the removal of ditches and surface water facilities located upon either the Valcam or
Belina Areas, and Phase II will include the removal of the Belina Ceal-Haul Road as well as the
mine access road from the west. During Phase I, reclamation will generally proceed from
downgradient to upgradient directions with culverts being removed as reclamation proceeds.
Phase IT reclamation will start at Eccles Canyon and proceed to,the south with culvert removal
and reclamation proceeding simultaneously. Additional details related to_ mine reclamation are
found in Section 760.

Runoff conveyance facilities associated with the Mine Permit Area are shown on Sediment
Control Facilities Maps 731.720a through 731.72Od. Map 731.720a shows those facilities
associated with the Valcam Loadout Facility (including the General Office Area), Maps 731.720b
and 731.72Oc show runoff facilities along the Belina Haul Road between Eccles Canyon and the
Belina Mines, and Map 731.720d shows those associated with the Belina Mines Area. Some
drainage areas for these facilities are not shown completely on the 1 inch to 100 foot scale maps
upon which they have been drawn, and detailed topography for them is not available. Drainage
boundaries are shown however on Drainage Basin Boundary Map 742.310a for those runoff
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DISTURBED AREA DITCHES

MAP 742.310a

facilities where drainages cover extensive areas not mapped in detail on the maps discussed
above, such as Belina Haul Road culverts and undisturbed area bypass culverts and ditches.

Because many of the ditch and culvert sections are dependent upon runoff flows from adjacent
areas, the culvert and ditch analyses completed for this permit submittal include all those
facilities located within the Mine Permit Area. However, only those considered to be of major
importance to the runoff characteristics of the area are included within the tables referenced in
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Ditch numbering is tied directly to the culvert associated with the ditch, or if no culvert exists,
with the closest culvert. All disturbed area ditch sections carry a "D" designation, followed by
a ditch number (which is tied to the closest culvert). In the event that two or more ditches are
assodated with any given culvert, the ditch number would be followed by a letter of the
alphabet, indicating multiple ditch sections. For example, the five ditches associated with
Culvert C-12-24 shown on Sediment Control Facilities Map 731.720a, are numbered D-12A
through D-12E. Undisturbed area bypass ditches (one of which is located at the Valcam Loadout
Facility, and four at the Bellna Mine Site) are numbered UDD-l through UDD-5.

A field reconnaissance of surface runoff characteristics of the Mine Permit Area was
conducted by Hansen, Allen & Luce engineers in the spring of 1989. As part of their field
investigation, data was collected related to ditch and culvert characteristics within the Mine
Permit Area. Main ditch and culvert sections were identified at that time which were considered
to be of major importance to the conveyance of disturbed area runoff. Data summaries showing
the characteristics of these ditch and culvert sections are shown on Tables 742.310a and 742.310b
respectively.

The design methodology used in estimating the peak flows for all diversion facilities is presented
in Section 742220 of this permit renewal. The 10-year, 6-hour precipitation event (1.55 inches)
was used for runoff design as obtained from Richardson (1971). The areas contributing runoff
to each drainage system were subdivided in accordance with cover complex; i.e. paved area,
disturbed area, sage/grass area, and forest/aspen area. A curve number oi98 was assumed for
paved areas, a curve number of 90 was assumed for disturbed areas, a curve number of 75 was
assumed for sage/grass areas,a curve number of 70 was assumed for low density forest/aspen
areas, and a curve number of 40 was assumed for high density forest/aspen areas. A summary
of curve numbers and hydrologic soil groupings are shown in the sediment pond analyses and
calculations presented in Appendix 742.221a. Volume weighted curve numbers were determined
to represent composite areas.

The numbering sequence used on the maps for both culverts and ditches is based upon a
sequential numbering of culverts from north to south. All culverts start with a "C" designation,
followed by a culvert number, thereafter followed by the culvert diameter. The culvert with the
entrance farthest north carries therefore a designation of "C-l-diameter". The numbering
sequence is consistent throughout the Valcam and Bellna Permit Areas. The lowest culvert and
ditch numbers occur at the far north end of the Valcam Permit Area and increase in a southern
direction until the highest number is reached at the southern most end of the Bellna Permit Area.



this section of the permit. Generally speaking, those ditches not listed in the tables referenced
are classified IMItlj'I9E.tfij:::!§:mgl¥i§!ml.~]iI9!mIm!::i,as Bot Beediftg JOmlal desigfl, and are
installed using a generic triangular ditch design with a depth of between one half to one foot.

along the Belina Haul Road are concrete lined. thereby controlling erosion, and therefore are
likewise not included in the design tables. However, design calculations have been generated
as part of this permit renewal in order to determine the relative magnitude of flow anticipated
in each concrete lined ditch section. Maps 731.720a through 731.72Od show the layouts of each
ditch and culvert section within the Mine Permit Area. Calculations for both ditches and
culverts (where required) are presented in Appendix 742.310.

* Values are for Upper, Middle and Lower sections respectively.

TABLE 742.310a
DITCH FLOW CHARACTERISTICS

Revised: February, 1993

.03 .05 2 1 0.5 4.7 N/A

.015 .10 2 0 0.7 2.7 N/A

.03 .11 2 0 0.3 4.8 N/A

.02 .08 2 0 0.9 3.5 N/A

.045 .11 2 1 0.3 4.5 N/A

.02 .02 2 0 0.5 2.6 N/A

.03 .18 2 0 0.4 4.8 N/A

.15 .35 2,15 2 0.2 4.6 N/A

.01 .10 2 0 0.4 3.7 N/A

.10 .13 Concrete Ditch Installed at Roadside

.04 .04 Concrete Ditch Installed at Roadside

.04 .04 2,15 0 0.5 3.7 N/A

.02 .02 2 0 0.4 2.2 N/A

.02 .05 2
~

0 0.6 4.1 N/A

.02 .02 2 0 0.7 3.2 N/A

.18 .18 2,15 0 0.2 4.0 N/A

.02 .10 2,15 0 0.8 4.1 N/A

.30 ,30 2 2 0.2 5.9 0.75

.10 .10 2 0 0.3 3.6 N/A

.17 .21 2 0 0.2 4.5 N/A
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.03

.03

.04

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

0-1 8.2 85.9 3.9

0.3 5.6 85.5 2.6

D-5B 2.8 91.5 2.2

D-7A 0.8 90.0 0.6

D-7B 1.6 91.9 1.3

0.120 1.6 93.0 1.4

D-13A 2.1 SO.l 0,6

0.138 2.2 SO.7 0.7

1J..168 0.7 90.0 0.5

0.30 2.3 82.8 4.5

D-33A 14.3 83.4 5.4

1J..338 13.4 86.0 6.6

IJ..34A 1.3 85.0 0.6

0.3413 3.0 88.2 1.9

0.35 4.6 89.3 3.0

1.4 90.0 1.0

0-37" 3.8 90.0 2.6

3.8 90.0 2.6

0-44A 1.5 80.0 0.4

0-448 1.8 77.8 0.4
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UNDISTURBED AREA BY-PASS DITCHES

TABLE 742.310b
CULVERT FLOW CHARACTERISTICS

Hansen, et. al. (1989) provided a hydrologic analysis of the undisturbed area·by-pass channels
and culverts within the Belina and Valcam Permit Areas. This hydrologic analysis included an
estimate of the peak flowrate from the 6-hour precipitation event. There are two undisturbed area
by-pass culverts (C-4-42 and C-l4-42) and five open channels (OOD-1 through OOD-5) for which
peak flows from the above referenced design events were estimated. The design check of bypass
culverts was completed using the lOO-year, 6-hour precipitation event, and the 10-year, 6-hour
precipitation was used for the design check of undisturbed area drainage ditches. It is important
to note that some renumbering of culverts was implemented in response to this permit renewal, and
therefore caution is advised when comparing data shown herein with previous documentation. For
example, the culvert listed as C-12-42 in the 1989 Hansen, et. al. report has been renamed C-14-42.
Calculations for both undisturbed area bypass· ditches and culverts are presented in Appendix
742.310.
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32 .25 1.9 45.0 132.0 3.9 Flow from 0-1

42 .03 1.9 90.0 94.4 4.0 Flow from Undisturbed Area

18 .03 1.5 9.0 16.9 2.6 Flow from 0-5A,B

18 .025 2.7 13.0 9.0 3.4 Flow from D-6,C-5-18

24 .05 1.4 16.5 27.4 1.8 Flow from 0-7A,B

18 .04 1.5 9.0 11.4 1.2 Flow from D-8,0-9A,B

18 .10 1.5 9.0 18.0 1.2 Flow from 0-10

12 .08 1.0 2.0 5.5 0.6 Flow from Tributary Area

24 .02 20 220 17.3 0.9 Flow from O-l2A,B

42 .03 1.9 90.0 94.4 21.9 Flow from Undisturbed Area

24 .05 1.6 18.5 27.4 1.6 Flow from 0-15

48 .06 2.1 130.0 190.6 77.0 Flow from Undisturbed Area

48 .01 8.3 215.0 276.0 926 Flow from Tributary Area

24 .057 1.4 17.0 29.3 0.8 Flow from Tributary Area

24 .08 1.8 20.0 34.7 0.8 Flow from Tributary Area

24 .12 2.1 220 425 20 Flow from Tributary Area

36 .12 7.3 130.0 125.2 7.0 Flow from Tributary Area

24 .18 2;0 22.0 52.0 1.5 Flow from Tributary Area

24 .43 2.3 24.0 80.6 0.6 Flow from UDD-2

75

75.0

71.0

72.7

73.0

74.3

828

70.5

70.5

85.9

91.3

67.5

61.7

75.0

C-I-32 8.2

C442 88.0

C-5-18 3.4

C-6-18 4.5

C-7-24 2.4

C-8-18 1.6

C-IO-I8 128

C-11-12 0.8

C-12-24 1.1

C-I4-42 242.0

C-15-24 4.2

C-19-48 1482.0

C-21-48 2072.0

C-22-24 220

C-23-24 220

C-24-24 20.0

C-25-36 151.0

C-26-24 14.0

C-27-24 14.7



C-34-24 43

C-36-12 4.9

C-33-24 27.7

C-28-24

C-30-24

C-32-36

C-38-6

C-39-8

C-40-42

C-41-12

C-44-24

35.0

12.3

5.9

2.2

1.8

54.9

74.2

74.8

82.8

73.8

76.1

70.0

70.0

70.0

24 .30 43 35.0 67.1 33 How from UDD-2,Tributary Area

24 .04 2.0 21.0 24.5 4.5 How £rom D-3O

36 .04 2.6 80.0 72.3 0.6 How from D-32A,B

24 .17 2.0 22.0 50.5 12.0 How £rom D-33A,B

24 .30 2.2 22.0 67.2 2.5 How from D-34A,B

12 .30 2.2 4.0 10.6 1.1 How from D-36,C.38-6

6 .07 3.0 13 0.8 0.4 How from Tributary Area

8 .08 2.8 2.0 1.9 0.1 How from D-39A,B

42 .30 43 140.0 2653 53
How from C-41·12,C-44-24, and Tributary
Area

12 .17 2.4 4.5 8.0 1.0 How from Mine Discharge

24 .08 3.2 29.0 34.7 2.5 How from Undisturbed Area

Undisturbed area bypass channelOOD-1 is associated with the Valcam Loadout Facility, and
bypass channels OOD-2 through OOD-5 are associated with the Belina Mine Site. The locations
and tributary areas of these culverts and channels are shown on Maps 731.720a through
731.72Od, and on Map 742.310a.

Summary data for tributary areas to the undisturbed area by-pass channels are presented in
Table 742.310c. Peak flow projections from the precipitation events referenced above along with
the respective watershed characteristics are presented in Table 742.310d. Calculations and
computer printouts of the hydrographs from the analysis, as wen as hydraulic channel designs
for culverts and ditches OOD-l through UDD-5 are shown in Appendix 742.310.

Two intermittent aRd OBe pef'eBBial streams have been diverted within the Mine Permit Area,
all three Rt'H:~of which have been in place for many years. Both intermittent streams are located
within the Valcam Permit Area and are culverted. These culverted streams are identified as
culverts C-4-42 and C-12-42 on Map 731.720a. The pe£cBBiall!;$tream diversion l§ii!l~l!jf.lI.i

Wtilt9t::mrll&!:(identified as culvert C-40-42 on Map 731.720Q) is also a culverted section which

~§I:::::·:·::::i::::::::.:.:.:;.:::.i:¥~m!:::§!!!:~mi:
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742.330 tbm 742.333. DIVERSION OF MISCELLANEOUS FLOWS.

TABLE 742.310d
UNDISTURBED AREA WATERSHED CHARACTERISTICS AND PEAK FLOW

742.320 tbm 742.324. DIVERSION OF PERENNIAL AND
INTERMITTENT STREAMS.
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OOD-1 0.0 6.7 6.7

OOD-2 13.3 1.4 14.7

OOD-3 0.0 8.1 8.1

OOD-4 ' 5.5 0.0 5.5

UDD-5 7.2 0.0 7.2

UDD-l 6.7 75 700 27 0.84

UDD-2 14.7 71 1900 37 0.57

UDD-3 8.1 75 1500 32 0.85

OOD-4 5.5 70 1250 31 0.19

UDD-5 7.2 70 1100 28 0.25

TABLE 742.310c
TRIBUTARY AREA TO UNDISTURBED AREA BY-PASS CHANNELS

All flow diversions within the Mine Permit Area are discussed in Section 742.310.
Additional clarification however is warranted regarding diversion ditch D-1 located at the
Valcam Loadout Facility. This ditch collects water from the disturbed area within the

The hydraulics (including inlet and pipe flow conditions) for aU three culverts have been checked
against the 100-year, 6-hour precipitation runoff event. Calculations and data summaries for
these three culverts are presented with the remainder of Mine Permit Area culverts in Section
742.310.



742.400 thru 742.423.5. ROAD DRAINAGE.

743 thru 743.300. IMPOUNDMENTS.

The requirements of this section are discussed and met in Section 742.220 within the
discussion on sedimentation ponds.

northwestern portion of the permit area. A careful review of Map 731.720a will show that some
of the upgradient undisturbed area drainage is diverted to the north around the collection area
for the ditch. Topographic mapping and field verification indicate that a small roadway exists
which effectively diverts upgradient runoff waters around the permit area. The. roadway is
owned and operated by Utah Power and Light Company and is used for power pole
maintenance purposes. Because the applicant has no control over the diversion, no data, design
or details are provided herein.

Revised: February, 1993Page 700-96 of 115

All roads have been constructed on the most stable available surfaces and no stream fords are
used throughout the Mine Permit Area. Runoff calculations for culverts located beneath
roadways are based upon the 10-year, 6-hour runoff event according to the SCS runoff prediction
methodology presented earlier in this permit. Some concretedrop boxes and grated inlets have
been installed at selected roadeulverts to aid in the protection against culvert plugging from
runoff debris. For the most part, these grated inlets are located at undisturbed area bypass
culverts, at the inlet of major culverts lying at the base of mine highwaIls, and along the Belina
Haul Road connecting Eccles Canyon with the Helina Mines.

Roads located within the Mine Permit Area have been in place for a number of years, and
no new roads are contemplated at this time. All existing roads are constructed with side slopes
to facilitate surface drainage. In the future, should any new roads be required, UOOGM will
be notified, and all roads will be constructed in such a manner so as to provide for proper
drainage. Road drainage will be accomplished by 1) sloping the road surface towards the inner
embankment and 2) constructing an accompanying drainage ditch paralleling the roadway when
required to prevent excessive erosion,or to prevent spillage into another runoff drainage basin.
After collecting surface runoff, the drainage ditch system diverts surface runoff to a downstream
channel or sedimentation pond. When runoff is derived from undisturbed surface areas, the
road drainage system redirects surface flows to natural channels. When runoff is derived from
disturbed surface areas, the runoff is diverted through a sedimentation pond.

Roadside or mine yard culverts identified as having grated inlets at the time of this submittal
include C-23-24, C-24-24, C-26-24, C-26A-24, C-32-36, and C-33-24. Other undisturbed area
bypass culverts for which grated inlets have been installed include C-4-42, C-14-42, and C-40-42.
The locations of these grated inlets are shown on Maps 731.720a thru 731.720d. Small culverts
found within the disturbed Mine Permit Area are generally not provided with grated inlets or
inlet/outlet headwalls. These devices are not provided becaqse'should a failure occur, all runoff
would be recollected within a downstream culvert and or ditch section, and carried to the
appropriate sedimentation pond for water quality control. Repairs to, or replacements of
damaged culverts will be completed by the applicant as required for efficient mine operation,
and for the protection of the hydrologic balance.
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742.400 thru 742.423.5. ROAD DRAINAGE.

743 thru 743.300. IMPOUNDMENTS.

The requirements of this section are discussed and met in Section· 742.220 within the
discussion on sedimentation ponds.

northwestern portion of the permit area. A careful review of Map 731.720a will show that some
of the upgradient undisturbed area drainage is diverted to the north around the collection area
for the ditch. Topographic mapping and field verification indicate that a small roadway exists
which effectively diverts upgradient runoff waters around the permit area. The. roadway is
owned and operated by Utah Power and Light Company and is used for power pole
maintenance purposes. Because the applicant has no control over the diversion, no data, design
or details are provided herein.
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All roads have been constructed on the most stable available surfaces and no stream fords are
used throughout the Mine Permit Area. Runoff calculations for culverts located beneath
roadways are based upon the 10-year,6-hour runoff event according to theSCS runoff prediction
methodology presented earlier in this permit. Some concretedrop boxes and grated inlets havep-·-­
been installed at selected road culverts to aid in the protection against culvert plugging from
runoff debris. For the most part, these grated inlets are located at undisturbed area bypass
culverts, at the inlet of major culverts lying at the base of mine highwalls, and along the Belina
Haul Road connecting Eccles Canyon with the Belina Mines.

Roads located within the Mine Permit Area have been in place for a number of years, and
no new roads are contemplated at this time. All existing roads are constructed with side slopes
to facilitate surface drainage. In the future, should any new roads be required, UDOGM will
be notified, and all roads will be constructed in such a manner so as to provide for proper
drainage. Road drainage will be accomplished by 1) sloping the road surface towards the inner
embankment and 2) constructing an accompanying drainage ditch paralleling the roadway when
required to prevent excessive erosion, or to prevent spillage into another runoff drainage basin.
After collecting surface runoff, the drainage ditch system diverts surface runoff to a downstream
channel or sedimentation pond. When runoff is derived from undisturbed surface areas, the
road drainage system redirects surface flows to natural channels. When runoff is derived from
disturbed surface areas, the runoff is diverted through a sedimentation pond.

Roadside or mine yard culverts identified as having grated inlets at the time of this submittal
include C-23-24, C-24-24, C-26-24, C-26A-24, C-32-36, and C-33-24. Other undisturbed area
bypass culverts for which grated inlets have been installed include C-442, C-14-42, and C-4042.
The locations of these grated inlets are shown on Maps 731.720a thru 731.720d. Small culverts
found within the disturbed Mine Permit Area are generally not provided with grated inlets or
inlet/outlet headwalls. These devices are not provided becaqse'should a failure occur, all runoff
would be recollected within a downstream culvert and or ditch section, and carried to the
appropriate sedimentation pond for water quality control. Repairs to, or replacements of
damaged culverts will be completed by the applicant as required for efficient mine operation,
and for the protection of the hydrologic balance.
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Area.

745 thru 745.400. DISPOSAL OF EXCESS SPOIL.

746. COAL MINE WASTE.

746.200 thru 746.222. REFUSE PILES.
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747 thru 747.300. DISPOSAL OF NON-COAL MINE WASTES.

No excess spoil is planned for placement on preexisting benches within the Mine Permit

No new or existing impoundments are or will be constructed of coal mine waste unless
they meet the requirements of this section.

746.100 thru 746.120. GENERAL REQUIREMENTS.

No· permanent impoundments are planned for placement on completed refuse piles.

Infonnationrelated to coalmine wastes is given in Section 528.300 of the permit.

744 thru 744.200. DISCHARGE STRUCTURES.

746.300 thru 746.340. IMPOUNDING STRUCTURES.

746.400 thru 746.430. RETURN OF COAL PROCESSING WASTES TO
ABANDONED UNDERGROUND WORKINGS.

Information related to the disposal on non-coal mine wastes is presented within Section
528.330 of this permit renewal.

Infonnation related to discharge structures for sedimentation ponds and diversions
located within the Mine Pennit Area is found in Sections 742.220 and 742.300 respectively.
Erosion control calculations for these discharge structures are found for each respective structure
or diversion within Appendix 742.310. As the calculations indicate, the great majority of
structures require little or no additional protection beyond that found to naturally exist. In some
instances calculations indicate that some protection is suggested, however, current conditions
show that little erosion is occurring. Under these conditions, erosion protection will not·be
installed unless it is shown that active erosion is occurring at an unacceptable rate and that the
erosion is degrading downstream water quality. With these considerations it is found that only
a select few discharge structures require erosion protection.

No coal processing wastes are generated by the applicant in its operation. The only
mi~f..fil:l!GI!rmi!ll.l~~!\!i~.lm!I'!t!:gt:!i!imtmWiiii!1J,!g:i:i!.~!\!l'llq:!!:£9mg!!i!!91::!!!£J.!IWi~!::!;g!i!i:l!g~i
comiStitii:ari: waste "ihkh is 'fetumed to the mille is sediment which has been iViSmremoved from
P~~d'oo4A1::iYUI!i!ni:i!RRm~l~ilfJ;;m!I!~I!9.9!i.ll.The sediment disposa{;ii;·:for Pond 004A
within the mine is located in the West mains near First and Second South. Should coal mine
wastes be identified in the future, and it be desired to return them to the underground workings,
then the requirements of this section will be met in consultation with UOOGM.



750 thru 755. PERFORMANCE STANDARDS.

748. CASING AND SEALING OF WELLS.

Casing and sealing of wells will be managed to comply with Sections 738, 748 and 765.

2. Minimize the disturbance to the hydrologic balance of the Mine Permit Area.
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Other areas of concern raised through the regulations is the disposal of excess spoil, coal mine
waste, and non-coal mine waste. These issues are likewise discussed earlier within Sections 745
and 746.

All mine road drainage is controlled through the collection and treatment of disturbed area
runoff in local sedimentation ponds with the exception of the Belina MiRes Haul Road between
Eccles Canyon and the Belina Mines. A concrete ditch system has been installed alongside the
paved coal haul road up Whisky Creek which helps prevent the erosion of the downslope
hillside and or road base, and allows for the diversion and bypass of natural waters without
excessive impact. Erosion is reduced throughout the mine facili,ty through regular grading and
maintaining of the road system. Where possible, the applicant will continue to revegetate
disturbed areas impacted during the operational phase of mining as soon as practical after. the
disturbance ceases. Revegetation efforts on disturbed area hillsides (at the Belina mine for
example) have been very successful.

1. Prevent add or other toxic drainage from entering the ground or surface water.

All water wells currently used within the Mine Permit Area have been cased as required,
and those wells abandoned have been sealed as discussed in Section 631 according to the
requirements of this section to:

3. Ensure the safety of people, livestock, fish and wildlife, and machinery.

Wells exposed by coal mining and reclamation operations, or other exploratory, monitoring and
water wells will be permanently sealed unless otherwise approved by UDOGM as outlined in
Section 731.400.

All performance standards required within this section of the regulations .m~!¥m,

!I~!!~j!!!!~"~~!!'~!!!!~f~:':..·:.:.·.·.·.·.·.· ·.·.·.· :.:::.: mi_iii~;ii~
i.~~m~\1It:n~.;~!mr~m\.:l!:g\9!1\~\lAll discharges from the mines or disturbed mine areas are
;governed under UPDES discharge permit number UT-oD22985 (included in Appendix 750 and
discussed in Section 731.221), and efforts are being made to comply with all Utah and federal
water quality laws. Efforts include the installation and maintenance of numerous runoff control
ditches and culverts, the maintenance of four sedimentation ponds, the installation of numerous

,siltutraps and silt fences, and the revegetation of disturbed areas. All disturbed areas will be
reclaimed upon mine abandonment. Hydrologic reclamation details are included within Section
760.
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MAP 760a
MAP 760b

FIGURE 760c
FIGURE 760d

~~
760 tbm 764. CHANNEL RECLAMATION.

Mapping and design details associated with hydrologic mine reclamation is included within this
permit on Maps 760a and 760b, and on Figures 760c and 760d. As shown on the maps, surface
drainage facilities have been designed where possible to convey all surface drainage waters from
undisturbed areas above reclaimed mine areas, to downstream undisturbed areas. It is
understood that any and all interim sediment control measures implemented as outlined below
(such as silt fencing) will be removed subsequent to the required reclamation bonding period.
It is also understood that all reclamation channels and/or structures will be renovated to the
original design specification, including revegetation if required, at the termination of the
reclamation bonding period. The general overall plan for reclamation associated with surface
runoff facilities follows.

As shown on the maps, cut slopes in both the Valcam and Belina Pennit Areas will be backfilled,
regraded and reshaped. All reclaimed areas will also be revegetated according to methodologies
and parameters specified in other areas of this mine pennit application. The majority of
reshaping of the Belina Permit Area will be completed through the removal of Sediment Pond
004A and coalloadout pad. Because much of the surface disturbances located within the Mine
Permit Area were completed prior to these regulations being enforced, little topsoil exists on the
site which can be used for regrading and reshaping during reclamation. A small topsoil storage
area has been dedicated for use near the Belina Mines as shown on Map 731.720d. Presently,
the stockpile contains approximately 975 cubic yards of substitute topsoil which came from the
enlargement of Sediment Pond 002A. This material met the criteria of and was approved by the
Utah Division of Oil, Gas and Mining for use as a substitute topsoil material.
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General mine reclamation to be completed for the Mine Pennit Area is discussed within
Sections 200 and 300, and only that infonnation which is relevant to hydrology is discussed
herein. Hydrologic aspects of mine reclamation pertain to the design of permanent runoff
conveyance facilities which are capable of controlling the post mining 100 Year - 6 Hour
precipitation event and the pennanent closure of wells. As required under the regulations, all
existing siltation structures (with the exception of Sediment Pond 004A) will be 1) maintained
until removal is authorized by UDOGM and the disturbed area has been regraded, stabilized
and revegetated, and 2) maintained for a minimum of two years following the last augmented
seeding. It is not possible to retain Sediment Pond 004A in place until all other phases of
reclamation have taken place because .of its location and the requirement to remove valley fill

i;;~if;Mm~~lii.lir<i.··\I[~[il:····:···:;::~·jl~.IIII~;:;i): .... ::·~~.I1.II.,(.i
i~::;:. ·..·.·.·.·.:.:.:::~II.I:::fgllW1i~;!i.:.::: ::::::; ,.i·~.1~'lii,;~Iit§Bit~::i••'11[.il
Additional infonnation related to timing of reclamation activities will follow.



Valeam Permit Area

All reclaimed areas will be re-established predominately as grassy rangeland through the use
of grass/forb/shrub seed mixtures. This seed mixture should provide a reclaimed surface
similar to that of the adjacent land area, and compatible with the premining land use
classification.

Water quality monitoring of both the Belina and Valcam areas will continue at all operational
surface monitoring stations (within drainages whereinreclamation'has occurred) throughout the
mine reclamation time period and bond release. Sampling parameters and scheduling during
this time period will follow those outlined for the operational phase of mining.

'.
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The topsoil storage area is closely surrounded by dense forest exhibiting a medium amount of
deadfall and heavy ground cover. This provides excellent protection against wind erosion as
well as rapid snowmelt in the spring. The storage area has been bermed to prevent access by
motor vehicles, as well as to prevent erosion of the material from the storage area. Straw bales
are also used along the down gradient end (north end) of the storage area to assist in
containment, should a slope failure of the stockpile occur. In the future, topsoil removed from
the permit area for mining purposes, will be stored in this area for use during reclamation.

...:.:',.:':.. :.......... ;:;::§~·:.~m~n::~~~lltliiil'~f~·'·····.. ·~•••I ::,.::::imt.I1i1111

All surface facilities within the Valcam Permit Area will be removed, a~d the area will
be reclaimed except for those facilities associated· with the operation of the ,ailroad which

remain consist of two railroad lines, an access road, and railroad drainage culvertS~tfm~(~lmg
£9.l!!rI:IY.11':lm::ri.mtf.I~~{I~::I@!t::~g:~ln~I~.::Ifj91~.::Rf::~!li:II!§!·It is the
intent that the existing paved road connecting the highway with the railroad! tracks by the
stockout tube will not be stripped of its oil surface, and that the, .railroad will continue to utilize
the road in its present oiled condition. Continued use of this road will allow acc~ss by railroad
personnel to the tracks and adjacent area in the vicinity of the stockout tubel\ Should the
operators of the railroad desire a dirt, rather than oiled road surface at the time o( reclamation,
then the oiled surface will be removed. The road loop presently used for the tru~k dump will
be removed upon reclamation. A north and south access roadway east of the railroa\l tracks will
replace the existing Valley Camp railroad spur (most easterly track). Continued maintenance
of the roadways will be the responsibility of the railroad company. \

In general, reclamation i~@I~:::Mi~9iit:J~9!g:99!:::Includesthe removal of all surface fa~ipties, the
restoration of the culverted stream emanating from the hills to the east of the facUity, the
regrading and shaping of the Valcam Permit Area, and the grading and reconto~ing of
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sedimentation ponds. Sediment removed from local ponds within both the Valcam and Bellna
areas will be used in the reclamation process as long as the sediment is found to be non-toxic.

It is the pFesent intent te denate the Genual Office and accempanying pFeperty lecated west ef
the leadeut facilities te the Alpine Scheel District eF anatheF beneficiary which will e>Eclude it
hem reclamatien activities. If it is decided at a later date by Valley Camp ef Utah, Inc. net te
denate the preperty te anetheF entity, then the General Office area will be reclaiRl€d undeF the

Drainage areas for the reclaimed Valcam area are not shown on mapping submitted because 1)
the general drainage area is relatively narrow with small flow path lengths, and 2) the railroad
tracks provide an effective hydrologic barrier. In essence the tracks are an easterly hydrologic
barrier wherein runoff water is prevented from moving from upgradient hillslopes to the east
to regraded slopes west of the tracks.

As shown on Map 760a, culverts C-1-32, C-4-42, Ef,l:B@,:::!and C-15-24 will remain in place as
required for continued drainage of the railroad right-of-way. At the time of reclamation, a
riprap pad will be installed at the outlet of all three culverts. The riprap pad design will be
similar in nature to other adjacent railroad culverts not installed or owned. by Valley Camp. The
only exception to this will be that Culvert C-4-42 will be extended. to Mud Creek in order to help
prevent excessive erosion down the reclaimed contour.
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The long range plan for channel reclamation at the Valcam Loadout Facility includes the
construction of a riprap channel (RC-l) throughout much of the length of present culvert C-14-42
as shown on Map 760a. Reclairiied. channel RC-l begins at a location apprOXimately 300 feet east
oilhe railroad tracks. The existing culvert passing beneath the railroad tracks willbe modified.
in that the upstream and downstream sections will be removed, and replaced. with the riprapped.
channel as shown in the design details. The riprapped channel design is based. upon a 100 year
- 6 hour precipitation event of ~.3 inches and a design flow rate of 23.0 ds. Channel RC-l has
a five foot bottom width and uses a riprap D50 of 1.0 feet except at the reclaimed. outlet of culvert
C-14-42 where it is 1.25 feet. All channels have a design freeboard of 0.5 feet which is essentially
equal to the flow depth. Additional design details are shown on Maps 760a and 760b, and on
Figures 760c and 760d and in Appendix 760.

Reclamation of the Valcam Loadout Facility will proceed. initially with the construction of
reclamation Channel RC-l. This channel is planned to be constructed. first in order to divert the
majority of undisturbed area waters through· the reclaimed facility with minimal impact.
Subsequent to the construction of this channel, the remaining area will be graded, reshaped,
recontoured, and revegetated according to reclamation plans, details and specifications. Silt
fencing will also be an integral part of sed.iment control until revegetation of the area has been
completed. Note that 1) the siltfences shown on Map 760a are placed. in a staggered pattern as
discussed with UDOGM, and 2) that the fences traverse the entire reclaimed. area of the Valcam
Loadout Facility where contours will be regraded. Final reclamation efforts will include the
removal of existing undisturbed area diversion ditch VOD-l and the removal of Sediment Ponds
001A through 003A. Additional undisturbed area diversion ditches are not planned to be
constructed prior to or during reclamation. Sediment·Ponds 001A through 003A shown on the
map will be removed during the final phase of reclamation by regrading pond embankment
material to the general confi.guration shown on the recla11.1ation plan map, followed by
revegetation. .~



same guidelines agreed upon for the Valcam Loadout Facilities, ,,,Thereinafter complete
reclamation details will be provided to UDOGM.

Belina Permit Area

All surface facilities within the Belina Permit Area will be removed, and the area will be
reclaimed. It is proposed to change the land use at the Belina Mines site from a shrub and brush
rangeland use to a wildlife habitat with moderate recreational and grazing use. The slight
change in land use appears to be compatible since the individual from whom the mine site is
leased has shown some interest in using the area as a cattle holding facility. Postmining
recreational use also appears to be compatible with both premined and postmined conditions.
Since all roadways are to be reclaimed, recreational use within the presently disturbed mine area
will be confined to foot traffic.

Activities to be completed during reclamation are the removal of fill associated with the coal
loadout pad; the removal of Sediment Pond 004A; the regrading, reshaping, and revegetation
of the general mine area; and the reconstruction of Whisky Creek and the side drainage
presently passing through the shop area. The removal of Sediment Pond 004A is necessary at
this mine site because of general local topography and the pond's location. The pond is located
within a relatively narrow canyon at the downstream end of the coalloadout pad. In order to
prepare a reclamation design plan which would consider adequately the long term protection
of the environment, the pond was removed. Main concerns with leaving the pond in place were
that 1) it is located upon fill material, and 2) the discharge channel is excessively steep and could
not adequately be design to ensure protection of the downstream embankment.

Whisky Creek is currently diverted beneath the coalloadout pad and sedimentation pond via
a 42 inch corrugated metal culvert. Upon reclamation, the coalloadout pad will be removed and
a new stream channel will be constructed. No culverts will remain subsequent to reclamation
within the Belina Permit Area. Reclaimed channel RC-2 (as shown on Map 760b) extends from
the undisturbed channel presently located at the inlet to Culvert C-40-42 to the downstream
undisturbed sections of Whisky Creek Reclaimed channel RC-3 joins channel RC-2 from the
south after collecting water surface runoff water from the area behind the shop facilities. The
general hydrologic drainages for the Belina mine area are relatively simple in nature and are
therefore not shown on the detailed reclamation mapping. Showing the drainage boundaries
on reclamation mapping is also difficult since they extend beyond the limits of the maps
presented. Drainage areas utilized during reclamation design as well as design calculations are
however presented as part of Appendix 760.

The reclamation channels as presented on the design detail sheets have been designed to provide
for the required conveyance of the 100 Year - 6 Hour precipitation event with a freeboard of 0.5
feet. The flow rate calculated for the entire Belina Permit Area is 32.2 ds. This flow rate was
used for the lower section of channel RC-2 below the confluence with channel RC-3. The upper
section of RC-2 was calculated to have a design flow rate of 13.4 ds. A design flow rate of 3.1
ds was calculated and used in the design for channel RC-3. Reclaimed channel design
calculations are included within Appendix 760 as required by the agency. With channel flow
depths in the range of 0.5 feet, an additional freeboard depth of 0.5 feet provides adequate
channel capacity for runoff design, and to protect against overtopping.
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The maximum size riprap which was believed feasible for use in the design of reclamation
channels at Valley Camp has a Dso of 1.75 feet (Average diameter of 1.75 feet). With this
maximum riprap size determined, the proposed reclamation channels for the Belina Permit Area
were designed by optimizing the channel slope based upon the maximum riprap size assumed.
Using a specified maximum Dso of 1.75 feet, the maximum slope which could be designed for
channel RC-2 is 16%, and for channel RC-3 is 32%. Complete plan and cross section details are
shown on Map 760b and on Figures 760c and 760d.

Fill material required for backfilling and regrading of disturbed area hillsides will come from the
coal loadout pad fill. During reclamation, the western portions of the fill will be removed first
so that Sedimentation Pond 004A can remain in place as long as possible. Backfilling efforts will
initially be concentrated within the south western portions of the disturbed mine area including
the topsoil stockpile, electrical power substation, and the upper mine portal pad areas. As
removal of the coalloadout pad proceeds, backfilling and regrading of the upper pad in the area
of the mine shop and southeast storage yard will be completed. These areas will be revegetated
and protected against erosion through the use of silt fendng in a timely manner subsequent to
final grading. It is planned that all existing undisturbed area bypass ditches will remain in place
throughout the reclamation period. These ditches will help reduce the amount of surface runoff
water which will traverse the area thereby reducing the potential for damage to newly reclaimed
hillsides.

Sediment Pond 004A will remain intact as long as practical during the reclamation phase of the
mine area. As reclamation proceeds, excavation of the coal loadout pad material will reach a
point where the existing bypass culvert C-40-42, and Pond 004A will have to be removed. At
this point in time, the culvert will be removed, and reclaimed channels RC-2 and RC-3 will be
constructed in order to safely bypass undisturbed area waters through the area. Upon
completing construction of the reclaimed channels, the adjacent hillsides will be 1) graded to the
approximate final contour patterns shown on Map 760b, 2) revegetated and 3) protected against
excessive erosion through the installation of silt fencing. The apprOXimate locations of silt
fendng proposed for the Belina area are shown on the map. Note that the silt fendng has been
placed in a herringbone fashion using relatively short fence sections. The short sections are
proposed in an effort to minimize the potential for a general fence failure due to wind or to
another natural event. Because it is not possible to retain Sediment Pond 004A throughout the
normal revegetation period, silt fendng has been placed on regraded slopes throughout the
reclaimed area. At the termination of the reclamation period, undisturbed area bypass ditches
UDD-2 through UDD-5 and all silt fendng will be removed.

Belina~HaulRoad

The Belina Geal-Haul Road connecting Eccles Canyon and the Belina Mines will be
backfilled and reclaimed according to the plan presented in the mining reclamation section of
this mine permit application, and as shown on the reclamation detail drawings. In general, all
drainages will be restored to the degree possible to premined conditions by removing all fill
material, regrading, and reshaping of the adjacent terrain. Generally speaking, all fill material
placed as a result of road construction in the vicinity of local drainages will be removed, and the
reclaimed drainages will be excavated (or filled) to the degree possible to local natural grades
as determined in the field. Existing culvert C-21-48 is not currently planned to be a part of the
reclamation of the coal haul road because of the current right of way owned by the State
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Department of Transportation which includes the area wherein the culvert is placed. It is the
understanding of the applicant that they do not have the right to modify in any way the culvert
without state interaction. Because the State currently utilizes the turnoff to the Belina mine as
a turnaround for highway vehicles, the culvert will be donated to the State upon reclamation.
In the event the State requests that the culvert be removed as a part of road reclamation, the
applicant agrees to prepare design details sufficient to meet the requirements of the regulations.
As a precautionary step, a preliminary feasibility design has been completed showing that design
and construction are feasible. Preliminary design details are presented in Appendix 760.

In determining appropriate reclamation activities at each of the culverts along the coal haul road
it should be remembered that the culverts may have differing functions. Some of the eXisting
culverts found along the road are located to divert road runoff water while others have been
placed at channel crossings in order to convey channelized runoff water across the coal haul
road. During road reclamation those culverts currently conveying channelized runoff water from
the upgradient watershed will be replaced with some type of erosion resistant channel. Culverts
currently diverting road runoff water will not be replaced with designed channels because the
post mining contours will generally be parallel to the road cut. Parallel contours at these
locations will generally create sheet flow, not channelized flow where channel design would be
reqUired. Based upon the above mentioned observations, options for reclamation at existing
culvert locations are 1) restore hillslope contour to create sheet flow by filling excavated road
areas to natural grades or by excavating filled areas with native soil, or 2) where natural
channelization occurs design an erosion resistant channel.

It has been determined through observations made during site visits and through available data
and mapping that culverts C-22-24, C-23-24, and C-27-24 do not require reclamation channel
design because they are located in areas where reclaimed contours will develop local sheet flow.
Culverts C-25-36 and C-28-24 will require riprapped channel design, and culverts C-24-24, C-26­
24, and C-26A-24 will require a "non riprap" erosion resistant channel design.

Channel design using Riprap. Two reclamation channels, RC-4 and RC-5 are proposed
to be constructed using riprap as the erosion protection medium. Channels RC-4 and RC-5 are
located along the drainage channels currently occupied by culverts C 28 24 and C 25 36@fAir~

~ff.::::mtg~tg~:::f~.nY~J.Y· n9t::qmgq~IQA;::::qmym:::g;tl?t~:::§::::g{:tgij::::;t~~wm~gr~g::::~::::~n¢.::::;mgl!;;
¢m¥¢.~#::::At some point in the future if other more efficient methods of erosion protection become
practical, the designs for both reclaimed channels should be re-evaluated.

The drainage occupied by culvert C-28-24 (reclaimed channel RC-4) has a totaltributary area of
35 acres, an overall channel gradient of 34%, and a 100 year - 6 hour storm runoff design event
of 7.84 cfs. A reclaimed riprap channel has been designed for the channel using the OSM "Steep
Channel Riprap Design" criteria. Utilizing this design method for a 6 foot channel width; an
average riprap size (050) of 0.75 feet and a total channel depth of 1.25 feet was calculated as
being required. Design details are shown in Appendix 760 with plan and cross section details
being shown on Map 760b and on Figures 760c and 760d.

The drainage occupied by culvert C-25-36 (reclaimed channel RC-5) has a channel gradient of
31.6%, a watershed of approximately 140 acres, and a 100 Year - 6 Hour precipitation event of
approximately 34 cfs. Using the OSM "Steep Channel Riprap Design" method, a D50 of 1.5 feet
and a channel bottom width of 6.0 feet was found to be adequate. Complete plan and cross
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section details are shown on Map 760b and on Figures 760c and 760d with design calculations
being presented in Appendix 760.

Channel Design using Vegetative Matting. Reclaimed channels C-24-24, C-26-24, and C­
26A-24 are relatively small drainage channels located on steep sidehills. Flows predicted for
each of the channels are 1.2, 2.5, and 1.24 ds with estimated slopes of 54,57, and 48 percent
respectively. The design of these flows on steep embankments is limited by 1) the ability of the
channel to control the flow without flow concentration and erosion, 2) the physical ability to
construct the channel on the steep slope sections, and 3) by the long term stability of both the
embankment and riprap. Even if riprap were adequately designed and could be placed
effectively, concerns related to a potential slope failure subsequent to construction are important
to be considered.

In an effort to eliminate some of these concerns, an alternate method of erosion protection has
been devised to protect the hillside and reduce the failure potential. It is proposed that
vegetative matting be installed within the disturbed bottom portions of the newly formed
reclaimed channels at the above mentioned locations. This vegetative matting is shown in
Appendix 760 in schematic form. Note from the design details provided that it is proposed that
the uppermost section of matting be buried two feet, with all upstream layers overlying
downstream layers where joints are required. The downstream section would be buried at depth
of one foot and all sides would be staked to prevent movement. As an added measure, it is
proposed that trees be planted within all matted sections to aid in the long term stabilization of
the channel. It is proposed to plant at least two trees per 10 foot length of each matted section.
Through time, channel stabilization will occur through vegetative growth from seeds within the
matting itself as well as through root structure growth from natural or planted trees. Aspen or
other rapid growth native vegetation are proposed for use under these conditions.

765. PERMANENT CASING AND SEALING OF WELLS.

Attempts will be made at mine closure to transfer ownership of wells located on or
utilized in conjunction with the mining operation to other interested parties. If such transfers
are not realized or possible, then each well site will be reclaimed as part of mine closure and be
permanently sealed as required to prevent access to the mine workings by people, livestock, fish
and wildlife, machinery and to keep acid or other toxic drainage from entering ground or surface
waters. Well closure and abandonment includes the following:

o All pumps, equipment, etc. will be removed from the well.
o The well will be completely filled with sealing material such as to prevent the vertical

movement of water within the well.
o Sealing materials may include the following:

Neat Cement conforming to ASTM standard C150 of sufficient weight (not less
than 15 lbs/gallon) to prevent the flow of any water into the hole from any
aquifer penetrated.

Cement grout consisting of equal parts of cement conforming to ASTM standard
C150 and sand/aggregate with no more than 6 gallons of water per sack of
cement.
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Bentonite-based products specifically designed for permanent well abandonment,
which are mixed and placed according to manufacturer's recommended
procedures (i.e. Plug-Gel, Shur-Gel, etc.).

The liquid phase of the abandonment fluid shall be non-saline water containing
no chemicals or toxic materials or other substances which may decompose or
possibly contaminate the ground water supply.

Neat cement or cement grout used as a sealing material in abandonment operations shall
be introduced at the bottom of the well or interval to be sealed (or filled) and placed
progressively upward to the top of the well. All such sealing materials shall be placed
by the use of a grout pipe, a tremie line, or a dump bailer, in such a way as to avoid
segregation or dilution of the sealing materials.
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POLICY OR ACCOUNT NUMBER

BOND (Bond Amount-Dollars) 2.3 Million
(Year-Dollars) 1989

INSTITUTION (Bank or Agency) Federal Insurance Co.
(CHUBB GROUP of Insurance Co.)
15 Mountain View Road,
Warren, New Jersey 07060

LIABILITY INSURANCE (Exp) Ongoing
(Insurance Company) The Home Indemnity
Company, P.O. 5160
Manchester, New Hampshire 03108

BOND TYPE (Form of Bond) Performance

820. REQUIREMENT TO FILE A BOND.

On November 17, 1989, the Utah Division of Oil, Gas and Mining and Valley Camp of Utah, Inc.
entered into a Coal Reclamation and Bonding Agreement.

The Mine Permit Renewal Application under R645-301 has been approved, and prior to the
permit being issued, Valley Camp of Utah, Inc. filed with the Division, on a form prescribed
and furnished by the Division, a bond for performance made payable to the Division and
conditioned upon the faithful performance of all the requirements of the State Program, the Mine
Permit and the Reclamation Plan.

For further details see Appendix 820.100. Reclamation Agreem~nt.

820.110. AREAS TO BE COVERED BY THE PERFORMANCE BOND.

The bond covers the entire Mine Permit Area which is utilized by Valley Camp's coal mining
and reclamation operations.

See 550 Reclamation maps for the effected and disturbed area boundaries.



820.120.

820.130. THRU 820.224.

820.300. THRU 820.352. PERIOD OF LIABILITY.

Valley Camp has filed and received the approval of the Division, a performance bond to cover
the bond amount for the Mine Permit Area as determined in accordance with 830.

Revised: February, 1993Page 800-2 of 2

Prior to any new surface disturbances, Valley Camp will adjust the performance bond to the
amount approved by the Division.

The performance bond liability is for the duration of the coal mining andreclamation operations
and for a period which is coincident with Valley Camp's period of extended responsibility for
successful revegetation provided in 356. or until achievement of the reclamation requirements
of the State Program and permit, whichever is the later.
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