
CHAPTER ONE
rOO GENERAL CONTENTS

1I2 IDENTIFICATION OF INTERESTS

f U.l00 Statement as to Type of Entity

The Applicant, sunnyside cogeneration Associates ("scA"). is a utah joint venture between SunnysideHoldings I' Inc' and Sunnyside II, L.P. lnformation regarding these entities and other parent or controllingcorporations is described in the sections that follow.

ll2.2l0 Information Regarding the Applicant

Additional information regarding the applicant may be obtained by contacting:

Plant Manager
Sunnyside Cogeneration Associates
Attn: Michael J. Blakey
P.O. Box l0
East Carbon, Utah 84520
EIN:84-1027564
Phone: (435) 888-476

Utah Counsel
Fred W. Finlinson. Esq.
Brian W. Bumett,Esq.

ACI
RR2Box56,Highway30l6
Cfarion, PA 16214
Phone: (814) 226-9001
Fax: (8 14) 226-7909

ll2.220 Information Regarding the Resident Agent:

Sunnyside Cogeneration Associates
Attn: MichaelJ. Blakey, plant Manager
P.O. Box 159, Sunnyside UT g4539 (mailing address)
# one Power Plant Road, Sunnyside, ur g4539 lstreet address)
Phone: (435) 888-U76
EIN:84-1027564

ll2.230Information Regarding Abandoned Mine Land Recramation Fee:

on July 27' 1994 the office of surface Mining found that the waste material located within the scA permit
Area has no value and is not subject to reclamaiion fees. correspondence relating to this matter is included inAppendix l-1. OSM-l to be f i ted.

Callister Nebeker & McCullough 95 Enterprise, Suite 300
fO.e_as1 South Temple Atiso Viejo , CA 92656
Salt Lake City, UT 84133 phone: fi+g> 425_4755
Phone: (801)530-7300 fax:(949)g12_t720

Plant Engineer
Attn: Rusty Netz
One Power Plant Road, Sunnyside, UT g4539
P.O. Box 159
Sunnyside UT 84539
Phone: (435) 888-U76
Fax: (435) 888-2538

Attn: Ramiro Carcia Kendall Reed-
COSI
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r r2J00-330 Information Regarding "owners" and " controllers" :

The Applicant. SCA, is a Utah joint venture. SCA holds the contracts, property, and permits for the project in
its name. Because the joint venture is essentially a partnership between Sunnysibe Holdings I, Inc. and
Sunnyside II, L.P., SCA has no corporate information of its own. Therefore, the information rJquired under
regulation I 12.300- 330 is provided tbr the joint venture partners, Sunnyside Holdings I. lnc. and dunnyside II,
L.P., and their parent or controlling corporations.

The information relevant to Sunnyside II, L.P. traces to the parentage of CP Sunnyside I, Inc, and the
information relevant to Sunnyside Holdings I, Inc. traces to the p*rntage of Colmai Sunnyside, Inc., as
follows:

Sunnyside Organization Chart

CP Sunnyside l, Inc.
EIN 5?2130731 Colmac Sunnyside, Inc.

EtN 51-0392048

Sunnvside Generation.

EtN 52-2131906

Sunnyside ll, Inc.
EtN 341802273

Sunnyside ll l, Inc.
EIN 7a1030674 Sunnyside Holdings l, I

EtN 41-1805522

Sunnyside ll, L.P.
EtN 31-1435530

Sunnyside Cooeneration Assrniafes

EtN 52-2318424

95% GP&
LP Interest

SCA Sunnyside
Permit # ClW71035
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GP Sunnvside l. Inc:

The address for the officers and directors is 111 Market Place, suite 200, Baltimore, Maryland21202. All Directors and officers were elected spring 2003.

cP sunnyside Inc. is the Managing Member of sunnyside Generation, LLC.

Officers:

SCA Sunnyside
Permit # ClW7 t035

John T. Long
Stephen B Gross

John T Long

Stephen B Gross

Steven L. Miller

Daniel L. Haught

Senior Vice President CGG,
and President CPG

Vice President

Secretary

Treasurer

3tr4t2007

President
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The address for the officers and directors is 111 Market Place, suite 200, Baltimore, Maryland
212O2.All Directors and Officers were elected Spring 2OOg.

Directors:

Officers:

SCA Sunnyside
Permit # C/0071035

John T. Long
Stephen B Gross

John T Long

Stephen B Gross
'St"t"n 

L. Miirei

Daniel L. Haught

Senior Vice President CGG,
and President CPG

Vice President

Secretary

Treasurer
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Directors: Willis S. Mcleese
Greg Lawyer
Gilbert B. Warren

Officers: Willis S. McLeese

Greg Lawyer

Robert S. McLeese

Gilbert B. Warren

Willis S. Mcleese
Greg Lawyer

Willis S. Mcleese

Greg Lawyer

Robert S. Mcleese

Chairman, CEO

President

Secretary and CFO

Assistant Secretary

Chairman, CEO

President and COO

Secretary and CFO

The address for the otficers and directors is 103 springer Building, 3411 silverside Road,Wilmington, DE 19810. The Directors'and Officers'start dite was Ociooer 1S, 1ggg.
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Sunnvside Holdinos l. Inc.

Directors:

Officers:
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The address for the officers and directors ig ] 93 springer Building, 341 1 silverside Road,Wilmington, DE 19810. The Directors'and Officers'stirt date *ii nrg, st2z,1gg9.

2.3,0420 Further rnfonnation Regarding owners and controllers

Neither Sunnyside II, L.P., nor Sunnyside Holdings I, [nc., nor their owners or controllers, has owned orcontrolled a coal mining and reclamation operation in the United States within five years preceding the date ofthis application, nor do they have any inteiest in any pending coal mine operation permit applications exceprfor the following:

C/007/042 Star point Waste Fuel, Wanis Utah.



Savage Industries, Inc.

Savage Industries, Inc., and unaffiliated third party, is contracted by SCA to remove waste coal from the refuse
pile. The waste coal is utilized in SCA's adjacent electric generaring plant. lnformation regarding Savage
Industries follows:

Directors/Officers:

Neal Savage
Allen B. Alexander
H. Benson Lewis
David Carlisle
James T. Jensen
L. Dean Rees
Howard F. Goodman
John K. Savage
Eric B Adamson
C. Fred Bush
Raymond Alt

Director &Chairman of the Board
Director &President
Director & Executive Vice President, Chief Financial Officer & Assisrant Secrerarv
Executive Vice President, Business Development
Executive Vice President, General Counsel & Secretary
Vice President & Treasurer
Vice President & Controller
Regional Vice President
Vice hesident
Vice President
Vice President

f 12.500 Surface and Mineral Property

There are no legal or equatable owner of the surface or mineral property to be mined other than the Applicant.
Additionally, there are no leasehold interest nor any purchasers of record under a real estate contracf for the
property to be mined except for the following:

Sunnyside Project L.L.C., Utah limited liability company, has a leasehold interest in SCA's permit properry.

SCA Sunnyside
Permit # C10071035
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112.6fi) Contiguous Property

The name and address of each owner of record of all property (surface and subsurface) contiguous to any part
of the proposed permit area:

Sunnyside Land, L.L.C.
c/o Penrod Keith, Esq.
LeBOEUF LAMB GREENE & MacRAE
1000 Kearns Building
136 South Main St.
Salt Lake Ciry, UT 8410t
(Attorneys for the Chapter 7 Trustee)

Sunnyside Properties, L.L.C.
One Power Plant Road
PO Box 139
Sunnyside, UT 84539

112.700 MSHA Numbers

The MSHA numbers for all mine-associated structures that require MSHA approval:

U.S. Department of the Interior
Bureau of Land Management
Utah State Offices
324 South State Street
Salt Lake City, UT 84101

Historical Properties, Inc.
207 Montgomery
Su i te  215
Montgomery, AL 36104

Coarse Refuse Pile
East Slurry Cell
Excess Spoil Disposal Area #l
Excess Spoil Disposal Area #2

Penta Creeks, L.L.C.
140 South Newton Street
Albert Lea MN 56007

East Carbon City
East Main St.
East Carbon, UT 84520

MagnificantT, L.L.C.
140 South Newton Street
Albert Lea, MN 56007

Covol Technologies, [NC.
11778 South Election Rd.
Su i re  210
Draper, Utah 84020

3tr4t2w7

r2l l-uT-09-02093-01
l2l l-uT-09-02093-02
l2l l-uT-09-o2093-O4
t2l l-uT-09-02093-05

112.800 Applicants Interest in Contiguous Lands

Applicant holds a lease contiguous to the SCA permit Area; specifically, SCA holds a lease on the 72.5 acres
(directly north of the SCA Permit Area) upon which the cogeneration power plant is located. The area covered
by SCA's leasehold interest is shown as "Lease Area" on Plate l - 1. In addition, SCA leases land from the City
of East Carbon to the west of the permit Area.

SCA Sunnyside
Permit # Cl007 t03S
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rT3 VIOLATION INFORMATION

ll3.l00-250 Suspensions and Revocations

Neither the Applicant, nor any of its subsidiaries, affiliates, or persons controlled by orundercommon control
with the Applicant I ) has had a federal or state mining permit suspended or revoked in the last five years, or 2)
has fort'eited a mining bond or similar security deposited in lieu of bond. Figure l4 includes documentation of
recent osM recommendations from the Appticant violator System (AVS).

f f3J00 Violations and Unabated Cessation Orders

Sunnyside Cogeneration Associates received one notice of violation from the Utah Division of Oil, Gas and
Mining (DOGM) within the three year period prior to the application for Permit Renewal. Information
regarding these violations is described below:

There have not been any unabated cessation orders or unabated air and water quality violation notices received
by any coal mining and reclamation operation owned or controlled by eitherihe Applicant or by any person
who owns or controls the Applicant.

I 13.310 Violation Information

Star Point Waste Fuel - C/O071U2, NOV# N04-49-3- l, Requirements of the violation have been satisfied.

1I4 RIGHT-OF-ENTRY INFORMATION

f 14.f00 Description of Legal Documents

Sunnyside Fuel Corporation (a predecessor-in-interest to SCA) obtained fee title to the SCA permit Area(and
thus the legal right to enter and begin activities) pursuant to a Deed, Assignment, and Bill of Sale between
Kaiser Fuel Corporation (a predecessor-in-interest to the existing permittee Sunnyside Coal Compmy) as
Grantor, and Sunnyside Fuel Corporation, as Grantee, dated Decemblr 28, lgST,recorded December Zg, lggT
at Book 277 of Record, Pages 679-690 at Carbon County, Utah. Sunnyside Fuel Corporation transferred its
rights under the Deed, Assignment and Bill of Sale to the Applicant on or about April l, l99l . Applicant's
right-of-entry is not the subject of any pending litigation. The legal description of th,e lands affectei (r.e., the
SCA Permit Area) is set forth above at R645-303-322.

114.200-230 Private Mineral Estate

These sections do not apply because the private mineral estate has not been severed from the private surface
estate.

SCA Sunnyside
Permit # Clffi7 /035
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rT5 STATUS OF UNSUITABILITY CLAIMS

ll5.l00 Unsuitable Areas

The SCA Permit Area is not within an iuea designated unsuitable for coal mining and reclamation operations
or is within an area under study for designation in an administrative proceeding under R645- 103-300, R645-
103-400. or 30 CFR Pat769.

115.200 Exemptions

This section is not applicable because Applicant does not claim the exemption described in R645-103-333.

f f5300 Public Roads

This section does not apply because Applicant does not propose to conduct coal mining and reclamation
operations within three hundred feet of an occupied dwelling or within 100 feet of a public road.

116 PERMIT TBRM

116.t00 Start and Termination Dates

A waste disposal facility, which will comprise a portion of a coal mine waste fired electric power plant. is
located adjacent to the SCA Permit Area and has been operational since 1993. Figure l-6 includes
documentation of recent permit term approvals. The refuse pile located in the SCA Permit Area is being
reclaimed over an approximate 30-year period by burning it in the adjacent facility.

116.200-220 Term in Excess of Five Years

These sections do not apply because Applicant does not require an initial permit term in excess of five years in
order to obtain necessary financing for equipment and the opening of the operation.

117 INSURANCE

117.100 Liability Insurance

A copy of the certificate of liability insurance is attached at Figure I -l hereto.

SCA Sunnyside
Permit # cla07 t035
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ll7.2W Proof of publication

A newspaper advertisement, Figure l-2, has been published in the "Sun Advocate,,, ,,The salt Lake Tribune,,and "The Deseret News" for tbur (4) weeks following the determination of completeness. hoof of publicationof the newspaper advertisements is given in Figure T_t. 
-

f 17.300 Shared Facitities

This section does not apply because there are no plans of a facility or structure that is to be shared by two ormore separatery permitted coar mining and recramation operations.

118 APPLICATION FEE
The required filing fee of $5.00 was submitted with the original permit Apptication.

123 VERTT.ICATION
The required verification statement is included in Figure l-5.

130 RBPORTING OF TECIINICAL DATA

scA' in the preparation of this permit document, has compiled and relied on data and maps from previouspermit applications and previously app-roved permits for the Sunnyside coal company,s (scc) mines.Information regarding preparers can be-founa in ttre scc Permit doclment. Any additional studies, whichSCA has performed, include preparers name, methods, and other information.

r4O MAPS AND PLANS
Maps submitted herewith are presented in a consolidated format, to the extent possible, and include the typesof information that are set forth on u.S. Geologi."l s;;;i or ,rt. l:24,000r.u1i ,rri.r. The maps of adjacenrareas will clearly show the lands and waters within those areas and are at the scale determined by D6GM. Themaps and cross-sections associated with this Permit are listed in the General rable of contents.

r5O COMPLETENESS
This Permit Application contains the information required by R645-301; R645-302 is not applicable.

SCA Sunnyside
Permit # Ct007 t03S
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A certified report will be provided by the professional engineer promptly after each inspection. The report
will include any evidence of instability, stuctural weakness, and other hazardous conditions. The report
will also contain color photographs taken in compliance with section 514.240 that are representative of the
site.
Photographs will accompany each certified report and will include physical features of the site in order to
specifically and clearly identif, the site.

A copy of each inspection report will be retained at the SCA cogeneration power plant site and at the ofTice
of the Engineer. A copy of the inspection report will be promptly sent by SCA to the Division, as required.

514.300 thru 51d.330 Impoundments

A professional engincer, or other qualified person designated by SCA, will inspect the impoundments
within the SCA Permit Area. Impoundments, subject to MSHA, 30 CFR 77.216, will be inspected in
accordance with the MSHA Approved Program found in Appendix 5-8. Quarterly inspections will be
conducted on impoundments NOT subject to MSIIA, 30 CFR 77.216. The various impoundments and
their classification are outlined in Plate 5-4. A schedule for periodic inspections is provided in Table 5-1.

After each inspection, the qualified registered professional engineer will provide a certified report that the
impoundment has been constructed and maintained as designed in accordance with the R645-302 Rules.
The report will include information necessary to satis$ regulations set forth under section 514.312. Such
information will include discussion of instability, structural weakness or other hazardous conditions, depth
and elevation of any impoundment waters, existing storage capacity, any existing or required monitoring
procedures and instrumentation, and any other aspects of the structure affecting stability. A copy of the
report will be retained at the SCA cogeneration power plant site and at the ofiices of the Engineer. A
copy of the inspection report will be promptly sent by SCA to the Division, as required.

Appendix 5-l presents the slope stability analyses for the Railcut, Pasture and Borrow Area Sediment
Ponds. Appendix 5-3 presents slope stability analyses for the former Clear Water Pond and the former
Slurry Ponds One and Two. Appendix 5-4 contains information on slope stability for the Coarse Refuse
Toe and Old Coarse Refuse Road Sediment Ponds. The above mentioned impoundments have been
determined to be stable under existing conditions.

515 REPORTING AND EMERGENCY PROCEDURES

5f5.100 Slides and Other Damage

At any time a slide occurs which may have an adverse effects on public property, health, safety, or the
environmen! SCA will noti$/ DOGM by the fastest available means and comply with remedial measures
required byDOGM.

50G5 February 2007,
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525 SUBSIDENCE

No material damage or diminution within the Permit Area will be caused by subsidence because no

underground coal resources we available within the Permit Area which would cause subsidence. No past

or future underground coal mining operations have or are likely to occur within the SCA Permit Area.

526 MINE FACILITIES

The following sections contain narratives explaining the consfuction, modification, use and maintenance
of facilities that lie within the SCA Permit Area and are designated in sections 526.100 through 526.300.

526.100 thru 526.116 Mine Structures and Facilities

Surface and subsurface facilities and features which existed prior to January 21, l98l are shown on Plate
5-8 existing surface and subsurface facilities and features. Existing surface features are identified on Plate
5-1 Surface Facilities.

SLURRY IIAI{DLING and STORAGE

The slurry ditch was constructed in the 1950's, for the purpose of transporting coal processing waste in
slurry form from the Sunnyside Mine wash plant to the disposal sites within the current SCA permit area- ,

Typically, during operation of the Sunnyside coal wash plant, one slurry pond was in use while the other
was in either the drying or cleaning stages. Occasionally when both slurry ponds were being serviced,
flows were diverted to the East Slurry Cell. With the cessation of operations at the SCC Wash Plant, slurry
is no longer being transported to the SCA Permit Area Th-e Exgess Spoil Disposal AreV #2 has begg

€ppryg41o {ft thg arga of the slurry ponq,q an{ clgar water pond. Thiq ptopgsa! ingludes {dltlqqal
maintenance to the slurry ditch (see Appendix 9-7). The ditch meets or exceeds the permanent program
performance standards. It is of sufficient size to safely pass the design storm as calculated in Appendix 7-
3 .

The West Slurry Cell (formerly MSHA No. l2ll-UT-09-02093-03) was located near the center of thE
permit area- The cell was constructed in the 1950's as a disposal site for fine coal refuse slurry. Wet slurry
was last deposited in this cell in 1975 when the East Slurry Cell was put in operation. Since then, dry coal
fines from other slurry cells as well as coarse refuse from the Sunnyside Mine have been placed in the cell.
This area was actively mined by SCA during the first years of operations.
A dike was constructed of non-combustible earth materials across the existing wash to impound the slurry.
This dike was subsequently covered with coarse refuse material to stabilize the west bank of the slurry cell
in order to meet the permanent program performance standards under SMCRA. This dike material was
excavated during the SCA operations. The West Slurry Cell has been excavated to the point where it no
longer is considered an impoundment and has been decommissioned by MSFIA. The area is now only
referred to as the Refuse Pile.

The East Slurry Cell is located adjacent to and on the east side of the former West Slurry Cell. The cell

5oo9 Februarf2007,
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Deleted: Surface drainage from the
hillside north and east of the SCA permit
area as well as the area between the
railrosd tracks was collected by thc coal
slurrydirch and could be routed with the
coal fines brough either Slurry Pond I or
Slurry Pond 2 and then into the Clear
Water Pond (see Plate 7-l).

Delehd: The purpose and use of the
slurry ditch is now for collection and
conveyance of surface runoff.
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was constructed in 1974 pimarily of coarse refuse material. The pond was constructed with a total

capacity of 184 acre-feet. The East Slurry Cell is a temporary control structure with MSHA No. 12l l-UT-

09-02093-02. The structure is a temporary impoundment as addressed in R645-301-733. The structure is

addressed by the MSHA criteria of 30 CFR 77.216(a). Storm runoff captured by the impoundment is

allowed to evaporate or infiltrate. The SCA operations attempt to minimize the surface area from which

precipitation runoffis allowed to flow into the East Slurry Cell.

The outer slopes of the east bank of the East Slurry Cell were reclaimed by the Sunnyside Coal Mine.

SCA intends to excavate the suitable coarse refuse and the fine refuse from the cell in accordance with the

mining plan outlined in Chapter Nine. Regular monitoring is conducted in accordance with the regulations

for this structure. These monitoring reports are available at the mine site. See Appendix 7-3 for

hydrologic calculations. This cell meets or exceeds the permanent program performance standards.

Slurry Ponds #1 and #2 were located near the northeast corner of the permit area. They were constructed

during the 1970's to de-water the slurry from the Sunnyside coal wash plant. Fine refuse slurry material

arrived from the coal preparation wash plant by way of the open slurry ditch. The ponds were designed to

be used for de-watering, settling and filtration of the coal fines.

During typical, operations of the Sunnyside Coal Company's coal wash plant one slurry pond was in use

while the other was in either the drying or cleaning stages. Occasionally when both slurry ponds were

being serviced, flows could be diverted to the East Slurry Cell and runoffdid not go into the Clear Water

Pond. Routine flow of the coal fines was manually controlled by the Sunnyside Coal Mine. The coal

fines and sediment were allowed to fill to a maximum level that allows suffrcient remaining volume in the

pond to contain the design storm runoff.

The ponds were partitioned with a filter dike. The filter dike for Slurry Pond 2 was refo-fitted in 1993

with a filtering fabric to reduce the migration of coal fines into the Clear Water Pond. The water filtered

through to an eight inch outlet pipe that routed it to the Clear Water Pond for further settling. The eight-

inch pipe was the only outlet from the Slurry Ponds. The Slurry Ponds were primary sediment structures

with the Clear Water Pond providing final treatnent prior to discharge to the Icelander drainage. At no

time did the slurry ponds discharge directly to the Icelander Drainage.

These two slurry ponds were temporary impoundments as addressed in R645-301-733. They were not

addressed by the MSHA criteria of 30 CFR 77.216(a). They met the single channel spillway exemption of j

R645-301-743-132 by meeting the requirements of R645-301-742.225.2. Slurry Pond #1 had a total 

"record volume of 16.4 acre-feet (top of bank). Slurry Pond #2had a total record volume of 15.3 acre-feet ;

(top of bank). 
l

Jh_e E{gpqq Spoil Diqposal Area !2, has lillq{ the argp of th9 qlUqy p,on4,s a"4 iq lpp1ovg4 !q rll the I

Clearwater Pond (See Appendix 9-7). The Pasture Pond was enlarged in 2007 to receive storm water :
pleviously received bv the Slurry Ponds and / or the Clear Water Pond. 

j

, O-the1 qqpgundmgqts with!! the SCA pe{It}i! qitp argalsg d!sq}q_se4 i.q le,cliq,q l?q,lQQ w-qtet Pqlllttio{t '
Control Facilities as well as in Chapter 7 and Appendix 7-3. Regular monitoring of all impoundments is

conducted in accordance with R645-514. These monitoring reports are available at the mine site and are

submitted to the Division as required. All impoundments meet or exceed the permanent prograrn

performance standards.

COARSE REFUSE HAIYDLING and STORAGE

50&10 February 2007,
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a
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The Excess Spoil Disposal Area #2 has
been proposed to fill the Clearwater Pond
(See Appendix 9-7).{

t
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impoundments and slurry cells is available
in Appendix 7-3
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Icelander Drainage. Slurry from the preparation plant was transported to the impoundment by ditch for

disposal. As the level of the slurry increased, additional coal mine waste was added to the top and sides of

the impoundment. The present level of the slurry in the impoundment is over 200 feet above the bottom of

the wash.

The East Slurry Cell was constructed in l974on the east side of the West Slurry Cell. Coal mine waste

was placed and compacted in dikes. After the dikes were completed and covered with soil material, the

impoundment was filled with slurry. After 1983, the impoundment was used as an overflow for the former

Slurry Ponds One and Two.

Slurry Ponds One and Two were constructed in 1978 to the north of the East and West Slurry Cells. These
ponds were constructed by excavating a depression in the colluvium at a gentle slope. Material from the

depression was spread out down slope of the ponds forapproximately 50to 100feet. SIurryPonds One

and Two were used in rotation. Slurry was introduced into a pond where it settled and was then filtered.

During the use of the first pond" the second pond was decanted and the dried slurry removed by truck to

the West Slurry Cell. After the second pond was cleaned, the cycle was reversed. If both ponds were in

the drying and cleaning cycle, the slurry was diverted to the East Slurry Cell. Water from SIurry Ponds

One and Two was discharged into the Clear Water Pond (UPDES Outrall #004) and then discharged to

Icelander Drainage. r

All surface drainage from the areas above the slurry ponds is diverted away from the embankments by

diversion ditches designed to carry the peak runofffrom 100-year, 6-hour precipitation event (Appendix 7-

3). The diversion structures will be maintained to prevent blockage.

Visual inspections by a qualified registered professional engineer or a qualified MSFIA impoundment
inspector will be conducted according to 30 CFR 77.216-3 and/or R645-301-514.300 to assess the stability
of the impoundments and determine the amount of seepage, if any.

Subsidence will not affect the ponds and embankments since the structures do not overlie the coal seam
and are located several miles west of the nearest outcrop. Mud flows, rock debris falls or other landslides

axe not expected to be a problem because the embankments are located at or above the level of the

surrounding topography. Possibility of failure downhill of the embankments is limited to a thin layer of
colluvial material on bedrock. Failure of this material would not threaten the embankments.

Coarse Refuse

Detailed cross sections and grades for the Coarse Refuse Pile and East Slurry Cell are shown in Plate 5-6.
This plan shows the limits of the coarse refuse pile, as well as the slurry cell.

The coarse refuse disposal area is located on and is part of the west embankment of the former West Slurry

Cell. The West Slurry Cell was constructed in the late 1950's to impound coal slurry from the Sunnyside
mine's preparation plant Coarse refuse material was added to the top and sides of the impoundment as the
slurry level increased. The West Slurry Cell ceased being used as a settling pond in 1975 when the East

Slurry Cell was built. Since that timq SCC continued to use the west embankment of the West Slurry Cell
as the coarse refuse disposal area to stabilize the embankment and ultimately allow continued use of the
West Slurry Cell.

The existing coarse refuse pile was built in lifts by leveling end dumped piles of material. The coarse
refuse pile maintains a maximwn 27 degree (2 horizontal:l vertical) outslope and is terraced on 50-foot

50&18 February 2007,
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TABLE 5.I
INSPECTION SCHEDULE FOR THE EXCESS SPOI DISPOSAL ARf,AS,

REF[JSE PILE AND ALL IMPOUNDMENTS

AREA TO INSPECT ACTION REQ'D F'REQIIENCY REGULATION #

Excess Spoil Disposal Area #l
fNoncombustible Waste Site)

I Quarterlya R645-301-514. r l0
30 cFR 77.216

Excess Sooil Disoosal Area #2 I Quarterly R64s-301-514.110

Refuse Pile I Ouarterly R645-301-5 t4.220

Pasture Pond 2 Quarterly R645-301-514.330

Coal Pile Sediment Pond ,,
Quarterly R645-301-514.330

Old Coarse Refuse Road Pond 2 Quarterly R645-301-514.330

Coarse Refuse Toe Pond ) Quarterly R645-301-5 14.330

Rail Cut Pond 2 Quarterly R645-301-514.330

Borrow Area Pond 2 Quarterly R645-301-514.330

East Slurrv Cell 2 , 5 Monthly R645-301-514.320
30cFR77.216-3

East Slurrv Cell 3 . 5 Annuallya 30cFR77.2164

l. lnspect for appearance of instability, structural weakness, and other hazardous conditions.
NOTE: These inspections wiil be performed during critical construction periods such as: foundation
preparation, placement of underdrains and protective filter systems, installation of final surface
drainage systems, and the final graded and revegetated facility.

2. Inspect for appearance of instability, structural weakness, and other hazardous conditions, depth and
elevation of any impounded waters, existing storage capacity, any existing or required monitoring
procedures and instrumentation and any other aspects of the structure afTecting stability.

3. Describe any changes in the geometry of the impounding structure; instrumentation; average and
maximum depths and elevations of the impounded water, sediment or slurry impounded; and any other
aspect of the impounding structure affecting its stability.

4. Annual reports will be submiued to the MSHA district manager.
5. Impoundments meeting the criteria specified on 30 CFP. 77.216 shall comply with the MSHA-

Approved Program for Impoundment Inspections (PAP Appendix 5-8).

-Februarv 2007
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APPENDIX 7-3
HYDROLOGIC DESIGN OF SEDIMBNT PONDS

A. Pasture Pond - updated February 2007
B. Old Coarse Refuse Road Pond
C. Coarse Refuse Toe Pond
D. Rail Cut Pond

F. Borrow Area Pond
G. East Slurrv Cell

- updated September 15, 1993
- updated October 22,1993
- updated January 1995

- updated November 16, 1993
- Updated January 1995

E. Slurry Ponds and Clear Water Pond - Removed February 2007

H. West Slurry Cell - Removed Februa$z 2007
I. Coal Pile Sediment Pond Updated January 1995
J. Miscellaneous Flows:

Two 24- CMPs southeast of Old Coarse Refuse Road Pond - Updated November 1 8, 1993

36" CMP north of Coarse Refuse Toe Pond - updated March 1994

February 2007
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APPENDIX 8-1

PERMIT TERM RECLAMATION PLAN
HYDROLOGY PLAN

. Clear Water Pond - Removed February 2007
A. Pasture Pond - updated Februa4v 2007
B. Coal Pile Sediment Pond
C. Coarse Refuse Toe Pond
D. Rail Cut Pond
E. Old Coarse Refuse Road Pond
F. Borrow Area Pond

REFERENCE

Plate 8-3

Hydrologic and sediment parameters

Diversion and Culvert Design Criteria

10 year, 6 hour storm - Phase I
l0 year, 24 hour storm - Phase I
25 year,6 hour storm - Phase I
10 year, 6 hour storm - Phase 2
100 year, 6 hour storm - Phase 2

- July 1994
- July 1994
- July 1994
- July 1994
- Julv 1994

February 2007
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APPENDIX 1O-1

FINAL RECLAMATION PLAN
HYDROLOGY PLAN

. Clear Water Pond - Removed Februarv 2007

A. Pasture Pond - uPdated Februarv 2007
B.
C.
D.
E.
F.

Coal Pile Sediment Pond
Coarse Refuse Toe Pond
Rail Cut Pond
Old Coarse Refuse Road Pond
Borrow Area Pond

- January 1995
- January 1995
- January 1995
- January 1995
- January t995

REFERENCE

Plate 10-5

Hydrologic and sediment parameters

Diversion and Culvert Design Criteria

10 year, 6 hour storm - Phase I
l0 year, 24 hour storm - Phase I
25 year,6 hour storm - Phase I
l0 year, 6 hour storm - Phase 2

February 2007



- Measurcs should be taken to prevent surface water discharge on the side slopes of the fill and
foundation.

. Waste material from outside sourc€s with uncertain geotechnical engineering properties, should be
placed l0 feet from the outer slopes so that they will not influence pot€ntial sliding surfaces in the spoil
pile.
A mass stability factor of safety greater than 1.5 will exist.

Groundwater Conditiegs

. No signs of groundwater were observed within the foundation soils in the 15 test pits or at the contact
wittr the Mancos Shale.

. No evidence of ground water flow, seeps, springs, or damp soil on the natural slopes comprising the
foundation of the spoilpile.

' Surface water from areas above the fill should be divertpd around the fill.
. Percolation tests indicate permeability of approximately 2.5x10-3 cm/sec for in-place conditions and

about 8.4x10'' cm/sec for loose conditions.
. The material should be free draining and thus pore water pressures should not develop.
. Any low permeability or wet waste material should be scattered throughout the fill.

PROTECTION OF SURFACE AND GROUND WATER

Runoff from areas above the Excess Spoil Disposal Areas will be diverted around the disposal areas in stabilized
diversion channels designed to safely pass the runofffrom a 100-year, 6-hour precipitation event. Runofffrom
the surface of the Excess Spoil Disposal Areas will be diverted into stabilized diversion channels designed to
safely pass the runoff from a 100-year, 6-hour precipitation event. Hydrologic calculations can be found in
Appendix 7-3.
The potential for acidic leachate is minimal because of the sites selected for these permanent disposal areas. The
disposal areas do not contain springs, natural or manmade watercourses, or wet weather seeps (see Appendix 9-
2, Section 6.3). Under-drains will not be necessary to insure the stability of the fill. Wet waste, such as slurry,
will not be disposed in the excess spoil areas. Il for any reason, water seeps out from the base ofthe fill, it will
be contained in the perimeter ditches and diverted with the surface runoff to the existing sediment ponds.

Excess spoil that is acid- or toxic-forming or combustible and all coal mine waste placed in the disposal areawill
be adequately covered with four-feet of non-acid, non-toxic and non-combustible material, orotherwise Seated,
to contol the impact on surface and groundwater, to prevent sustained combustion, and to minimize adverse
effects on plant growttr and the approved post-mining land use. Excess spoil that is not acid-forming nor
toxic-forming nor combustible may be used to provide some, or all, of this adequate cover.

Analysis to determine the acid- and/or toxic-forming and alkalinity producing potential of the waste material
disposed in the Excess Spoil Disposal Area will be performed for ths constituents outlined in the Division's
"Guidelines for Management of Topsoil and Overburden." The objective ofthis sampling prognm is to identi$
areas within the fill that may adversely impact the surface water, groundwater, plant growth, or the post-mining
land use. One grab sample per acre will be taken from each four-foot lift immediately following the completion
of the lift and throughout construction of the pile. Results of the sampling shall be submitted to the Division
with the Quarterly Engineering Inspection Reports.

QUANTITIES

900 - l0 -Februarv 2007
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EXCESS SPOL DISPOSAL AREA #2

The northeast portion of the Permit Area is currently occupied by the Slurry Ponds #l and #2 and the Clear
Water Pond. This area has been approved as a pennanent disposal area for excess spoil and coal mine waste. It
has been designed with a capacity of approximatelyt_llQQQ cubic yards (!eg Appe4di4 !7 and drawings 9-8
A.D).

This area is ideal for its proposed use because it is already a large incised hole in the existing disturbed area.
Filling these holes will be the best attempt to retum the area to the approximate original contours. This site is
designed with a very mild outslope for positive drainage and is located in an area without high groundwater or
major surface runoff flows.
Reclamation of this site is bonded for the costs of four feet of cover. At the completion of construction of this
disposal area" SCA will perform reclamation with less than four feet in an attemptto demonsfbF that succtssful
reclamation can be accomplished with a lesser amount of borow material cover. ln ttre event that reclamation is
not successful, the additional cover will be placed to bring it up to a total of four feet and then reseed the site.

CAPACITY of the EXCESS SPOIL DISPOSAL AREAS

The design of the Excess-Spoil Disposal Area #l has a capacity of approximately 467,800 cubic yards most of
which is still available. It should be noted that the area might be compatible to allow for further expansion of
the excess spoil disposal area to the east at a later date to handle additional material if necessary,

The Excess Spoil Disposal Area #2 has a capacity of approximatelyZ lZ,Q00 gqbig yards. As qfth_e 200! Pery4lt
Renewal, the estimated capacity remaining was approximately JIq000 cqbiq yardq. A-lttr_ough thls g!!g is
available for disposal for all qualified materials, it is anticipaled that it will principally be used for disposal of
low fuel rejects. These two Excess Spoil Disposal Areas have ample capacity to accept the material quantities
projected during the Permit Term (100,000 yards rejects, 30,000 yards spoil materials).

The sites described below in "Additional Locatiorts Considered forExcess Spoil Disposal Areas" are available to
provide additional capacity for disposal of excess spoil materials in the event that excavation of the existing
refuse pile encounters quantities of material beyond what is initially expected. These other areas may also
provide SCA with the opportunityto selectivelyplace differenttypes of spoil material into differentlocationsto
the extent possible within the capacities available at the time the materials are disposed.

RECLAMATION of EXCESS SPOI DISPOSAL AREAS

Reclamation of the Excess Spoil Disposal Areas will be in accordance with applicable DOGM regulations. The
excess spoil and coal mine waste obtained overthe life of SCA operations will be placed in acontrolled manner
to ensure that the final disposal facility will be zuitable for reclamation and revegetation compatible with the
natural surroundings and the approved post-mining land use. The area will be reclaimed as outlined in Chapters
Nine and Ten.

900 - t2 -Februarv 2007
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The borrow material sfipping depths will be confirmed by qualified personnel in the field prior to actual

disturbance. Salvageable topsoil will be removed from the borrow areas as described in Chapter Two, R645-

3A1232, Topsoil and Subsoil Removal.

9.8.3 Topsoil Storage

Detailed descriptions of topsoil handling on any newly disturbed sites is discussed in R645-30l-232, Topsoil and

Subsoil Removal.

9.8.4 Topsoil and Borrow Material Redistribution

The recontoured surfaces of disturbed areas that will receive borrow material or topsoil will be cleaned of waste
material including any the hardpan material that may have forrned between the refuse and soil layers. The sub-
grade will be prepared by ripping to aprudent depth. Ripping will alleviate compaction caused by equipment
and will also provide a roughened surface for bonding with the bonow material. All roadbeds will be ripped

twice, once each in opposite directions.

After appropriate surface regrading and ripping is completed, borrow material will be applied. The borrow
material will be distributed by end-dumping, and minimal grading will be utilized to redistribute the dumped
materials sufficient to cover the reclaimed sites. The borrow materials will not be evenly distibuted as to
depth, thus the materials will be unevenly distributed and result in a rough uneven surface. The small ruts and
ridges will serve as catchment for water during the revegetation process. The average borrow material depths arc
outlined in Section 9.8.1.

On slopes greater than 2:l the end-dumped topsoil materials will be pushed onto the slopes with a dozer and a
backhoe will be used to systematically gouge depressions from four (4) to eight (8) inches deep on 30% of the
slope surface or as needed to roughen smoothed surfaces. The footprints of the workers installing the erosion
netting or other additional erosion control measures may also provide numerous small depressions.
Prior to seeding, the topsoil and other regaded surfaces will be disced lightly, or be scarified along the contour if
a crust has developed since final grading or other soil preparation activities. Otherwise, no special soil
preparation will be necessary.

9.8.5 Amendments

It is expected that the applied borrow material may require fertilizer amendments at the time of reclamation.

Extensive testing of the proposed bonow areas has occurred and is described in Chapter 2 and corresponding

appendices. Information from these previous studies togetherwith some random qp!!.te$inglpH &.t4&g4d-
macronutrients N. P. K) at the time of reclamation will be conducted according to DOGM Topsoil Guidelines to

make a final determination concemin+ppprypriate fertllizeqrates, $CAwi! work Alth DOGM to ensurerh{ th-e

redishibuted soils are analyzed according to DOGM Guidelines and that the tosts are performed by an approved

laboratory. In general, soil amendments will be applied during the fall concunent with reseeding operations to

mariimize plant response.
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The sedimentation ponds are described as follows:

Outfall No.

I pqr

008

009

012

0 1 4

0 1 6

Location

Rail Cut Pond
Lat: 39" 32'14"
Long: I l0'23'48'

Old Coarse Refuse Pond
Lat: 39o 32'20"
Long: l l0o 23'03*

Pasture Pond
Lat: 39o 32'36"
Long:110o23 '58 '

Coarse Refuse Toe
Lat: 39o 32'28
Long: I l0o 23' 58"

Coal Pile Sediment Pond
Lat: 39o 32'38'
Long: l l0o2}32

Borrow Area Pond
Lat: 39o 32'25"
Long: ll0o 23' 45u

$urf4c9 runoff djsgharged fr,gm _sgdiment
ponds to Icelander Creek.

Surface runofr discharged from sediment
ponds to Icelander Creek.

Surface runoff discharged from sediment
ponds to Icelander Creek.

Surface runoff discharged from sediment
ponds to Icelander Creek.

Sedimentation Pond to contain runofffrom
the crushing areas. Discharge to Icelander
Creek.

Sedimentation pond containing runoff from
soil borrow area. Discharge to Icelander
Creek.

Delebd: 004. - . - ClearWater
Pond . . Surface runoffdischarged from
ssdim6at rll

Iat: 39' 32'52" - ponds to Icelander
Creek.{
l , o n g :  1 1 0 o 2 3 '  1 1 " -  -  - ,  . l t
e
H

oef eted : october 3, 2002

The Surface and Groundwater Monitoring Locations shown on Plate 7-2andlisted in Appendix 7-8 on Table

7-2A were monitored for two yea$ (June 1993-1995) according to the Baseline parameters listed in Table 7-

28. This baseline data has been analyzed and incorporated into Appendix 7-4.

The baseline data presented in Appendix 7-4 appears to indicate the following attributes:

r The decreased flows and temperature and the increased pH at the Coarse Refuse Seep Monitoring sites

indicate that previously alleged flows through the refuse pile from slurry dewatering in the East Slurry Cell

have either ceased or have been substantially reduced to a negligible amount.

. The stiff diagrams for the Coarse Refuse Seep monitoring sites indicate that the CRS, CRC, and CRB

have similar water qualrty characteristics. They are rich in sulfate, magnesium, and calcium. The similarity

of the stiff diagrams for the Coarse Refuse Seep monitoring sites deserves comment. Even though a

significant increase in flow occurs between the CRS and the CRB, there is not a significant reduction in

sulfate, magnesium, calcium or in the level of TDS. It is generally accepted that the increased flows near

the boundary are not related to the refuse pile. Therefore, since those increased flows have similar water

qualities, it is likely that the earlier increases in flows are also not related to the refuse pile. The inability to

700-6 February 2007, .



732 SEDIMENT CONTROL MEASURES

732.f 00 Siltation Structures

The existing siltation structures which are a part of the refuse disposal, and proposed refuse excavation
activities will be maintained to comply with the requirements of this regulation. Siltation structures that
impound water are considered herein as treatnent facilities and sedimentation ponds. A discussion of these
facilities is set forth in Section 732. Alternate Sediment Controls may be placed as needed to improve erosion
control.

732.200 Sedimentation Ponds

732.210 Compliance Requirements

There are severlimpguq{ing qtructures in thg SCA Permi! Aleawtrlclr 4r9 4il slown _oq Pla1g7;1. Og! oftttg
seveqimpoundlqg strugtules2 q!I, are.sedimg4tatigllpg!d! sgrvingttrg {isturlg{pgrtigpq gf the SCA fgrmit
Area Each sedimentation pond is governed by an UPDES permit which controls water quality discharges.
(The East Slurry Pond is not a discharging impoundment) Operational requirements of the gi4s9d!m9{t14ign
ponds located in the SCA Permit Area as outlined by this regulation will be met. Detail designs related to the
facilities are given in Appendix 7-3.

Below is an outline of various design parameters for the sediment ponds found within the SCA Permit Area.

Pond Description

Coarse Refuse Toe

Rail Cut

Pasture

Old Coarse Refuse Road

V -

Borrow Area Pond

Coal Pile Sediment Pond

Topsoil stockpile sediment
perimeter of each stockpile.

Reference Plale

7-7

7-8

7-9

7-10

- - Y - _  , _ _  - ,  -  - - - Y - - -

7-lr

7-r8

Ma"ximum Depth (ft) Volume (acre-ft)

9.5

8

t . )

6.0

Delebd: eight

Deleted: eigbt

Deleted: seven

I!€leEd: seven

Deleted: 1.0

Deleted: u
Clear Warcr Pond

Irebted:1
_ 7 4

Deleted: tl
. 8

Deleted: fl
, 4 . 9

Defeted: October 3.2W2

1 . 6

4.8

e2
0.9

9.5

7

8.3

1 . 5

will be controlled by construction of an alternate sediment control around the
Detailed calculations for each are found in AppendixT-7.

732.220 MSHA Requirements

700-17 February 2007,



Altemate Sediment Control

40 L.F. installed 1993

2100 L.F. installed 1994

6 L.F. installed 1995

10 L.F. installed 1995

450 L.F. installed 1996

30 L.F. installed in 1989

l5 L.F. installed in 1994

20+/- L.F. installed in 1995

Surface Roughening - 1994
Five acres +/-

12,000 S.Y. Straw Matting installed in 1994.

Location

Outer southwest bank of the Coarse Refuse Toe
Pond.

BTCA Area#2 - lntermittent segments in the
drainages along the toe of the area reclaimed in
connection with the final reclamation of the Old
Coarse Refuse Road. Silt fences below areas

treated with erosion matting will not be
maintained. These will be removed when field
conditions indicate that they are no longer of

significant value.

At the permit boundary crossing the outlet ditch
from the Pasture Pond and Coal Pile Sediment
Pond

ln front of the inlet to the above ground culvert

OCRR-CI which flows to the Old Coarse Refuse
Road Sediment Pond

Along the permit boundary north and northwest of

the crushing facility to assist in reducing the
potential for wind transport of fines.

BTCA Area#l Along the Permit boundary
northwest of the El,qe=qs =$pql.4fge={,4

Seep Flow. Along the Permit boundary, Below
the railroad culvert. These are left to deteriorate -

not to be removed or replaced.

Seep Flow. behind the existing weirs. These are
left to deteriorate - not to be removed or replaced.

BTCA Area#2ln connection with the final
reclamation of the Old Coarse Refuse Road, the
surface was roughened by digging small holes or
indentions. This is expected to help control
sediment by reducing surface runoffwhile the
vegetation is established.

BTCA Area#2ln connection with the final
reclamation of the Old Coarse Refuse Road,
slopes steeper than 2:l were feated with straw
matting. As the matting degrades, vegetation is
expected to increase.

Febgrary 2007,
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EXCTSS-SPOL DISPOSAL AREA #2 DESIGN

INTRODUCTION

This plan describes the design, construction, operation, and maintenance of the Excess
Spoil Disposal Arga#2. Appropriate maps and cross-section drawings ofthe ar€a as
designed are included in the Mining and Reclamation Plan. The MSfrA ID Number
associated with this facility is l2l I-UT-09_02093-OS.

Excess spoil and coal mine waste will be placed in the designated Excess
spoil Disposal Area #2 (see Plates 9-s A B, c & D) in a co:nrolled manner ro:

(1) Minimize adverse effects of leachate and surface water runofffrom the fill on surface
and ground-water quality and quantity;
(2) Ensure mass stabilityand prevent mass movement during and after construction;
(3) Ensure thut q. final disposal facility is suitable for reclairation and revegetation
compatible with the natural strnoundings and the approved post-mining land-use;
(4) Not create a public hazard; and
(5) Prevent combustion.

At no time will any non-coal mine waste (including, but not limited to, grease, lubricants,
paints, flammable liquids, garbage, abandoned mining machinery, lumber, ani other
combustible materials generated during mining activities) be deposited in the excess spoil
fill. No burning waste will be placed in the fili.

This disposal area is designed in accordance with the requirements for excess spoil areasv
as well as for refirse piles. Coal mine waste, which is disposed of in the excess-rp"if greg
will be placed in accordance with the requirements herein and will be ofthe proper 

ts

characteristics to be consistent with the design stability of the fill. Coal mid **t
maferials from activities located outsideJhis SCA permit area may be disposed of in the
permit area only if gf lhe proper characterisiics to be consistent t"ith th. design stability
of the fill as stated in this Appendix.

SITE SELECTION

The attached exhibit identified for the Excess Spoil Pile #2 identifies the location of the
pile with reference to the SCA Power Plant anilother features overlaid on a segment of
the USGS 7t/zminute Sunnyside Topographic Quad. This disposal arca is located on
relatively flat grourd in the north east portion of the permit site in an areapreviously
occupied by Slurry ponds #l and #2 mdthe Clear Water Pond. This site *as sete"trO
^begause ilJvas already a large incised hole in the existing disturbed area Filling these
loles will attempt to return the area to the approximate otiginul contours. This site is
designed with a,rnild out 1lop" for positive drainage and islocated in an area without high
groundwater or major surface runoffflows.

SCA - Appendix 9-7
c/007 /03s
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Additional benefits of this site also include the fact that it is a significant distance away
from othermajor surface installations and no mine openings r*ist within a 500-foot
radius ofthe pile's outer boundary perimeter [30 CFR 71.,Ls-Z(b) (4)]. The SCA power
plant is located more than 1000 feet to the west of the pile, and the SiA crushing
facilities are located more than 700 feet west of the piG. (See plate 5.1 and S-lE). tt is

I expected that construction of theCisposal area will not 
"firrt 

any previously rrndisturbed
land in the area"

, Federal regulations, 30 CFR 77.214 (b), also require isolation ofthe pile from any coal
I seans in the anea. So coal seanrs e:dst withinlhe near proximity of the spoil pila

STABILTTY

The fill and appurtenant structures were designed uslng current, prudent engineering
practices and meet the design criteria established by the Division. Qgalified registered
professional engineers experienoed in the design oiearth and rock fills have certified the
design of the fill and appurtenant stnrctures. Regularions require that the pile not have an

, gtf tlgpusteeper than 2 horizontal to I vertical [30 CFR li.ZtS (h)]. Since the fill is
I designed with an out slope of appryximatsly.,l5-20o/oit has notroubie attaining a

minimum long4erm static safety factor of 1.5. The foundation and abutments of tfte nU
are in the hole and will be stable under all conditions of construction.

FOUNDATION IN\IES TIGATIONS

Due to the simplicityof this design (filling an existing hole) foundation investigations
were limited. No underground mine workings exist within the scA permit area to have
any effect upon the {ability of the fill and appurtenant structures. Th. slope of the native
foundation material in the disposal area does not exceed a slope of 2.8h:lv (36 percent).

Groundwater Conditions

i Io !igt. of groundwater have been observed within the existing ponds.
* Surface water from areas above the fill is designed to be divert&-around the fill.* The material to be disposed should be free draining and thus pore warer press'res
should not develop.
* Any low penneability or wet waste material should be scattered throughout the fill.

TOPSOL PRESERVATION

No topsoil was segregated from this the Slurry Pond area at the time of their construction
in the 1970's. An existing topsoil pile was created for the Clear Water Pond. Since this
area has been used as a slurry handling and disposal site for the past couple of decades, it
would not be appropriate to segregate additional lopsoil from this area for futgre use. All
vegetative and organic materials will be removed from the disposal area prior to
placement of excess spoil.

SCA - Appendix 9-7
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CONSTRUCTION

In accordance with 30 CFR 77.215-2 (b) (S), a description of the manner of construction
to be employed at the site is as follows:

Excess spoil will be transported and placed in a confolled manner in horizontal lifts not
exceeding 2 feet in thickness; concurently compacted as necessary to ensure mass
stability and to prevmt mass movement drning and after oonstrustion; graded so that
surface and subsrnface drain4ge is compatible with the natural surroundings; and covered
with topsoil or substihrte material. Material will be placed in the fill by end or belly
dumping and then spread into compactable liffs. fhe gadual progression ofthe fill will
essentially fill the two slurry ponds to theU-repqsed surface, then filling the Clearwater
Pond and connecting to t
area.,

Compaction ofthe spoil materials and coal mine waste materials win be accomplished by
wheel rolling fiom the hauling and spreading equipment suph as ten wheel d*"-p trucks,
other haul trucks, trelly dumps, scraperc, dozers, etc. Spreading and compacting the
material in intermediate lifu less than trvo feet can add to the effectiveness of compaction
by wheel rolling.

The final configuration of the fill will be suitable for the approved post-mining land use.
The grade of the out-slope will be approximately,l5:20 percent. Detailed drawings
(including typical sectional maps of the pile crosswise and lengthwise) as requiredby 30
CFR 77.215'2 (b) (8), are provided as Plates 9-8 A, B, C, D. These show all dimensions
of the spoil pile to be constructed.

No permanent impoundments will be constructed on the completed fill. Th€ final surface
will be left in a roughened condition such that the small depressions should minimize
erosion and assist revegetation.

BTJRNTNG AND BURNED WASTE UTILIZATION

All possible efforts will be made to reduce the potential for the occurrence of coal mine
waste ftres in the Excess Spoil Disposal Area #2. Although coal mine waste will be
placed in the fill, it is intended that this material will have a very low BTU level and
therefore not create a significant risk of combustion. Ash materials from burned coal
mine waste may be placed in the fill but should not create a significant risk of
combustion. No buming waste will be placed in the fill.

In the event that a coal mine waste fire occurs, it will be extinguished by the proper
o conduc(the surface mining activities, in accordance with the plan apploved

by the Division and the Mine Safety and Health Administration as required by 30 CFR
77.215(i). This plan essentially entails the placernent of two feet (or mone if necessary)
of non-combustible soil material over the burning area Only those persons authorized by
the operator, and who have an understanding of the procedures to be used, will be
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involved in the extinguishing operations. No burning or unburned coal mine waste will
be removed from a permitted disposal area without a rernoval plan approved by the
Division. Consideration will be given to potential hazards to persons working or living
in the vicinity ofthe sffucture.

ACID- and/or TOXIC-FORMING POTENTTAL OF WASTE

Previous tests of the material at the SCA facilities have indicated thar the acid- and/or
toxic-forming potential ofthe waste is not a significant problem. However, in order to be
conservative, analysis to determine the acid- and/or toxic-forming and alkalinity
producing potential of the waste material disposed in the Excess Spoil Disposal Area will
be performed for the constituents listed below. The objective of this sampling program is
to identiff areas within the fill that may adversely impact tho surface water, grormdwater,
plant growtt\ or the post-mining land use. One grab sample per acre will be taken from
each four-foot lift immediately following the completion of the lift and throughout
construction of the pile. Results ofthe sampling shall be submitted to the Division with
the Quarterly Engineering Inspection Reports.

Excess spoil that is acid- or toxic-forming or combustible materials placed in the disposal
area will be adequately covered with fou-feet of non-acid, non-toxic and non-
combustible material, or otherwise teated, to control the impact on surface and
groundwater, to prevent sustained combustion, ?Dd to minimize adverse effects on plant
growth and the approved post-mining land use. Excess spoil that is not acid- or toxic-
forming or combustible may be used to provide some, or all, of this adequate cover.

Coal mirrc waste materials, of which geologic properties are uncertain or which have sub
standard geologtc charasteristics, will be soattered within the interior of the pile at least
ten feet from the outer slopes. Waste materials from aneas outside ofthe SCA permit site,
but which are comparable to the materials considered in the design of the fill, may be
placed in the fill by SCA in accordance with the standards of this section but without
additional restriction.

ANALYSIS PARAMETERS

*pH * Electrical Conductivity
+ Particle Size Analysis (9
* Soluble C4 Mg, and Na

Particle Size Analysis (% san{ sil! clay)

* Nitrate-N * Boron
* Maximum Acid Potential Neutralization Potential
* Organic Carbon * Sulfur+otal

PROTECTION OF SURJACE AND GROI.JND WATER

SCA - Appendrx 9-7
ct007 /03s

Page 4 June 2006

Selenium
* Sodium Adsorption Ration
* Total N

DeleEd: April 13,2005



Runoff from areas above the Excess Spoil Disposal Area #2 wrll be diverted around the
disposal area in stabilized diversion channels designed to safely pass the runofffrom a
100-year, 6-hour precipitation event Runofffrom the surface ofthe Excess Spoil
Disposal Area will be diverted into stabilized diversion channels designed to safely pass
the runofffrom a 100-year, 6-hour Frecipitation event.

The potantial for acidic leachate is minimal because ofthe site selected for this
permanent disposal area. The disposal area does not contain springs, natural or manrnade
watercourses, or wet weather seeps. Under-drains will not be necessary to insure the
stability ofthe fill.
Wet waste, such as slurry, will not be disposed in the excess spoil area. If, for any
reason, water seeps out from the base of the fill, it will b€ contained in the perimeter
ditches and diverted with the surface runoffto the existing sediment ponds.

I{YDROLOGIC FLOWS

Divenions,haye be,g=n constructed and ryill be maintained around the perimeter of the fill.
Hydrologic calculations have been preparcd for the surrounding areq which is fairly
representative of the proposed ground surface during constnrction and will improve upon
completion of the revegetation.

During construction of the fill, the existing diversions will be adequate to contol runoff
and direct the adjacent surface flows around the fill. These existing diversions include
the old slurry ditch, which is no longer used for slurry transpor! (at least 2 feetdeep and
8 feet wide) and the surface diversion into the Clear Water Pond (approximately t foot
deep and 4 feet wide). [30 CFR 77.215-2 (b) (6)] (See Appendix 7-3 for hydrologic
calculations)

Construction of the fill will occur in a layering manner strch that the direct precipitation
falling on the fill can flow offof the fill when the existing slurry ponds are filled.
Following the filling of the slurry ponds and when it is necessary to divert runoffaround
the Clear Water Pond so that it can be filled with spoils, the final diversions (minimum
1.5 foot cut ditches and culverts where shown) will follow the alignments shown on plate
9-8C. This shows that the runofffrom this area will flow into the diversions, around the
fill and either to the Pasture Pond or the upper end of the East Slurry Cell as shown.

EROSION CONTROL

Unconfrolled surface drainage will not be diverted over the out-slope of the disposal area
Outer slopes will be graded at a mild slope in order to minimize surface erosion at the site
and provide adequate stability. The final suface configuration will leave a roughened
condition to reduce the potential for direct runofffrom the fill. This will reduce the
amount of rill and gully erosion and therefore increase the long-term stability.
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All disturbed areas of the fill, will be revegetated upon completion of constnrction in an
effon to demonstate successful reclamation with less than four feet of borrow material
cover over coal mine waste. The success of the revegekrtion will also evaluate its ability
to conbol €rosion. However. until it is proven that less than four feet of bonow material
will be adequate for re.clamation. SCA will_maintain itq bond based on utilizingthe entire
four_feet of cover.

The sediment ponds in place, until bond release, will perform final sediment control.

INSPECTIONS

A qualified registered professional engineer, or other qualified professional specialist
under the direction of the professional engineer, will periodically inspect the {ill during
construction. The professional engineer or specialist will be experienced in the
construction of earth and rock fills.

Such inspections will be made at least quarterly throughout construction and during
critical construction periods. Critical construction periods will include at a minimum:
foundation preparation, including the removal of all organic material and topsoil;
installation of final surface drainage systems; and, the final graded and revegetated fill.
Regular inspections by the engineer or specialist will also be conducted during placement
and compaction of fill materials.

The qualified registered professional engineer will provide a certified report to the
Division promptly after each inspection that the fill has been constrrcted and maintained
as designed and in accordance with the regulatory requirements. The report will include
appeafimces of instability, stnrctural weaknessn and other hazardous conditions as well as
the results of samples taken to determine the acid/toxic potential. The photographs
accompanying each certified report will be taken in adequate size and number with
enough terrain or other physical features of the site shown to provide a relative scale to
the photographs and to specifically and clearly identifr the site. A copy of each
inspection report will be retained at or near the mine site. A copy of the report will be
sent promptly by SCA to DOGM.

If any examination or inspection discloses that a potential hanrdexists, the Division will
be informed promptly of the findings and of the emergency procedures formulated for
public protection and remedial action. If adequate procedures camot be formulated or
implemented, the Division will be notified immediately. The Division will then noti$
the appropriate agencies that other emergency procedures are required to protect the
public.

More frequent inspections will be conducted if a danger of harm exists to the public
health and safety or the environment. Inspections will continue until the refuse pile has
been finally graded and revegetated or until a later time as required by the Division.

CAPACITY of the EXCESS SPOL DISPOSAL AREA #2
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This disposal area has a design capacity of appnoximately2l T,g00 cubic yards (!ep
calculation table on next page). Upon approval, it is readily available for use without
additional site preparation Over the lift of the SCA facility, the spoil material and coal
mine waste which may potentially be disposed in excess spoil disposal areas may come
from various sources. These sources are explained in detail in Appendix 9-5. However,
it is expected that this site will principally be used for disposal of low fuel potentiayhigh
ash rejeca from the crushing operation. Under currently planned operations, it is
anticipated that approximately 20,000 cubic yards of this reject material may require
disposal each year within the next permit term. This site alone has adequate capacity to
dispose of all anticipated reject material to be generated within the next permit term.

FINAL RECLAMATION OF SPOL DISPOSAL SITE

Final reclamation of Excess Spoil Disposal Area #2 wrll be in accordance with applicable
DOGM regulations. The excess spoil obtained over the life of SCA operations will be
placed in a controlled manner to ensure that the final disposal facility will be suitable for
reclamation and revegetation compatible with the natural surroundings and the approved
post-mining land use. As previously discussed, it is the intent of SCA to initially utilize
this site as a demonshation area to evaluate the success of reclamation with less than four
feet of borow material cover over coal mine waste. Nonetheless, SCA has posted bond
adequate to reclaim the area with a total of four feet of cover if necessary. Release of this
bond will not be requested until the reclamation is demonstrated successful.
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Sunnvside Cogeneratjon Associatgg
S.unnvside Refuse and Slurry C/007/015
Bxcess Snoil Qisnppal Area #2
Be{sed Capacifv Calculations

(.1997 conditions) sections (beginning 1997) (after 2002)
- qeLdrliers)G0 GO (&) GD fty)
South q q A
Section E 849 622 48 7ss 553
Section F 2.222 1.664 100 5.687 4,233
Section G 3.071 2.047 100 9,802 6.arz
section H 3.911 2.426 100 12€30 8.283
section I 4,479 2.816 100 1s.532 g,To7
section J 5,303 3.734 100 18.115 12.1g0
Section K 9.9s1 9,2s8 100 zg.24g 24.osg
Section L fi.424 T.926 100 37.731 g1.B2z
section M 7.880 4.710 100 33.896 23.400

Cross Sectional Areas
Remaining
Pile Area Dist.

Total Pile Area (?002 Between

Volur4e Comparison Calculatio_ns

Total Pile Remainine
Volurne Pile Volume

16.574

1 1 . 1 3 0

1.903

21ts2 153ffi

June 2006

Section N
Section O
North

28,583

21.602

4.186

100

100

55

4.240

1 . 7 7 4

0

7.555

4 . 1 1 0

a

Note: volume 1997 represents the total volume of the pile based on the
bottom surface that existed in 1997 prior to beginnins construction and
filling the slurry ponds. Volume 2092 represents the remaining volume
based on the existing surface in 2002 with the slurry ponds partiaily filled.
Both calculations are projecting a finished top surface as shown on thq
drawings signed Oct 18. 2004.

Note: See Drawings 9:88 and 9-8D for cross section maps
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PASTURE SEDIMENT PONI)

IJPDES DISCHARGE OO9
Reference Drawings 7- | , 7'lG, 7'9

Hydrologic and Sediment Parameters

10 year 6 hour storm
10 year 24 hour storm
25 year 6 hour storm
100 year 6 hour storm

Diversion and culvert design criteria.

This appendix segment is a replacement for prior hydrologic calculations for the Pasture
Pond and the Clear Water Pond and Slurry Ponds I and 2. The watersheds which harre
hitherto drained into these ponds axe proposed to be combined together and the stor,Irl
water is to be processed through an enlarged Pasture Pond. Clear Water and Slurry
Ponds are approved for use as the Excess Spoil Disposal Area#2.

I Appendix 7-3 A Pasture Sediment Pond Hydrologic Calculations Febnrarf20U



PASTIIRE SEDIMBNT POND - Hydrologic Calculations

INTRODUCTION

The Pasture Sediment Pond (UPDES 009) is located north of the West Slurry Cell (see
Plate 7-l). The pond is an offchannel, temporary sediment control sffuctureo with a total
as-buitt volume of 3.08 acre-feet (top of bank). Surface water runoff and sediment runoff
from a 109.25 acre watershed is captured by the pond.

The Pasture Pond has been in service for a number of decades. In200L SCA plopoqg{
to enlarge this pond and use it to treat runofffrom the area formerly served by the Clear
Water Pond and Slurry Ponds I and 2. These former ponds are now the site of the Excess
Spoil Disposal Area #2. The new hydrologic modeling accompanying this appendix
section includes the entire combined watershed and the proposed design size ofthe pond.

The structure is a temporary pond as addressed in R&5-301 -732.200. The structure does
not meet the size or other quali$ing criteria of the MSHA of 30 CPR 77.216(a).
Therefore, it provides a combination of principal and emergency spillways that will
safely discharge a25 year,6 hour event.

The pond contains a2 inchdrain pipe. This 2 inch pipe is normally closed but can be
opened to discharge the pond after major storm events after appropriate settling times'
The pond is modeled in Sedimot-Il with the2 inch drain pipe closed, however, the pond
is considered empty above the level of the drain pipe when the storm begins. The
maximum sediment level allowed in the pond is therefore set at the elevation of the inlet
to the 2-inch drain pipe.

The pond can discharge through an 18 inch culvert when the water level reaches the stage
elevation of 6490.6 (6. I feet deep). The 1 8 inch pipe spillway is capable of passing the
25 year,6 hour peak flow. The pond treats the l0 y€ffi, 24 hour storm such that effluent is
well within the UPDES limits.

Culverts and divenion ditches were designed for these watersheds previously under a
very conservative storm (100 yr 6 hr). With the combined watersheds now proposed,
many of the ditches and culverts will experience a different flow rate for a given storm
since upper sub watersheds witl now be routed through these lower ditches. Nonetheless,
we have compared the previous design flows with the current modeled flows for the 10
year 6 hour storm, l0 year 24how storm affi2l year 6 hour storm. We have used the
higher of the previous design flow or the current modeled design flow from these storms.

I AppendixT-3A Pasture Sediment Pond Hydrologic Calculations
Page I

February 2007,

Deleted:6

Delefted: June 2006



SUBWATERSHEDS

The Pasture Pond drainage area is divided into eighteen sub watersheds for routing
analysis. These are labeled in keeping with former naming convention as follows: CW-
SWSI, CW-SWS2, CW-SWS3, CW.SWS4, CW-SWS6, CW.SWS7, CW-SWS8, CW-
SWS9, CW-SWSIO, CW-SWSI1, PAST-SWSI, PAST.SWS2, PAST.SWS3, PAST-
SWS4, PAST-SWS5, PAST-SWS6, PAST-SWS7, and PAST-SWS8 (see Plate 7-l).

SOIL TYPE

According to the SCS Soil Survey of Carbon Are4 Utah, the soil type found in this
drainage area is predominantly SCS # I14, Strych. Three soil samples from the adjacent
Reclamation Borrow Area were analyzed by Huntingdon/Chen-Northem in the early
1990s. The particle size distribution from these samples was plotted and averaged as
shown in Figure One. Other soil characteristics are as follows:

SCS Soil Name StrYch
Submerged Specific Gravity I.75
Specific Gravity 2.75
Erosion K value 0.20
Bulk Density 1.4

CURVE NUMBERS

The Pasture Pond curve numbers are based on the Soil Conservation Service graph
included as Figure Two. The soil types found on the site correspond to SCS hydrologic
Class B as indicated in the SCS Soil Survey for Carbon AreA Utah. The vegetation cover
is relatively sparse, consisting of a mixture of Juniper Grass, Mountain Brush, and Desert
Brush. Curve numbers were averaged from these vegetation types. When the storage
areas are covered with a pile of coarse refuse and refuse fines which have relatively high
infiltration rates, these curve numbers will be conservative.

TIME OF CONCENTRATION

Each sub watershed requires a certain time for the water to reach the outlet following the
longest path. The runoff from these sub watersheds is approximated by Sedimot-Il unit
"Disfurbed" unit hydrograph for areirs with poor vegetative cover. The ovedand flow
velocity was estimated using the Soil Conservation Service Upland Curves (SCS 1972)
corresponding to the slope and vegetation of the drainage areas. Time of concentration
was calculated by dividing the average velocity into the distance to the sub watershed
outlet.

I Appendix 7-3A Pasture Sediment Pond Hydrologic Calculations
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CW-SWSl B 50% 58 57 80 65 27.7 1800 2.8 0.18

cw-sws2 B 40o/o 63 66 81 70 14 1000 1 . 4 o.2a
CW-SWS3 B 4Oo/o 63 66 81 70 8.6 800 1 . 1 0.20

CW.SWS4 B 40o/o 63 66 81 70 5.5 600 1 . 2 0.14

CW.SWS6 B 4oo/o 63 66 81 70 3.1 900 1 . 3 0.19

CW.SWST B 4oo/o 63 66 81 70 7.4 800 1 . 1 0.20

CW-SWS8 B 4oo/o 63 66 81 70 4.1 500 1 . 3 0.11

CW-SWS9 B 4Ao/o 63 66 8 1 70 10.3 400 1 . 1 0.10

cw-swsl0
Spoil

Fi l l o% 75 7.9 250 1 . 9 0.04

cw-swsl I
Spoil

Fi l l Oo/o 75 3.4 100 1 . 3 0.02

Past-SWSI B 30o/o 69 73 83 75 3.9 900 1.79 o.t4

Past-SWS2 B 15o/o 76 79 83 79 1 . 2 300 2.08 0.04

Past-SWS3 B 15o/o 76 79 83 79 2 950 1.76 0.15

Past-SWS4 B 15o/o 76 79 83 79 1 . 9 800 1.85 o.12

Past-SWS5 B 15o/o 76 79 83 79 3.6 700 0.78 0.25

Past-SWS6 B 30o/o 69 73 83 75 2.4 900 1 0.25

Past-SWS7 B 15o/o 76 79 83 79 1 . 7 400 1.59 0.07

Past-SWS8 B 15o/o 76 79 83 79 0.2 40 1 . 1 1 0.01

SUB WATERSIIED CHARACTERISTICS

ROUTING COEFFICIENTS

"Sedimot-Il" uses Muskingum routing methods. Flows must be routed between sfuctures
or from a subwatershed outlet to the coresponding structure (if the outlet is not at the
structure), No routing is used through sub watersheds that do not have inflow from a
previous watershed, or structure (this water flow is accounted for with the time of
concentration and the unit hydrograph). Areas requiring routing coefficients are indicated
in the program output data Muskingum coeffrcients K and X are used as follows:

K: Travel time through diversion.

X: 0.5* Velocity
1.7 + Velocity

Appendix 7-3A Pasture Sediment Pond Hydrologic Calculations February 2007,-
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RIPRAP SIZING

Riprap is placed along steep channel slopes and at select culvert outlets to control
erosion. The size of the stones is based on the expected ma:<imum velocity of water
flowing. When peak velocities in the smooth channel are expected to reach 5 ff/s, riprap
is required. Figure Three is used to determine the median stone diameter (Dso). The riprap
mixture should approximate the following gradation:

Stone Size 04 Finer
2*Dso 100
Dso 50
0.5*Dso 20
0.2*Dso 0

In areas where the increased roughness from riprap does not reduce the velocity below 5
fl/s, a filter blanket (or gravel bedding in a layer 3*Dso) will be used-

STORM RLTNOFF VOLUMES AND SEDIMENT VOLUMES

The flowline of the primary discharge (.decant) pipe is at elevation 6486.6. Sediment

levels in the pond are allowed to fill to a maximum of 6485.5 (1.1 ft below the pipe

flowline) prior to a required cleanine. The volume of the pond below the sediment fill

line is approximately 0.2 acre feet. Ample storage exists to contain the calculated stonn

runoff volumes and the projected sediment volume from the modeled storms.

The permiffee is encouraged to perform the periodic cleaning to elevations lower than the

minimum desisn depth to allow for additional sedimentation storage between cleanine

events. Factor of safetv values for the berm allow for additional depths for the pond of

up to 4 feet as lons as these additional depths are at least 12 feet from the interior edee of

the berm (3:l slope from the toe of the befm).

The 100 ],ear 6 hour storm is projected to have a discharge from the pond. Detention

time for this storm is modeled to be over 2 hours. This is expected to be adequate to

allow settling to occur in the pond adequate to meet the UPDES discharge concentration

volumes.

Appendix 7-3/^ Pasture Sediment Pond Hydrologic Calculations
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Storm Event Total Runofi (acft) TotalSediment (acft) Pond StAqe Elevation Pond Discharoe

10vr 6 hr 0.56 0.01 ac{t MA7-4 0 cfs

l$vr 24 hr r.93 0.03 ac{t 6490.5 0 cfs
25yr 6 lrr 1.27 0.02 acft 6489.0 0 cfs

100vr 6 hr 2.65 0.05 acfi 6491.0 4 cfs



Storm
Event

CW
D1
cfs

cw
D2
cfs

CW
D3
cfs

CW
D4
cfs

cw
D5
cfs

cw
D6
cfs

cw
D7
cfs

CW
D8
cfs

Past
D1
cfs

Past
D2
cfs

Past
D3/C1

cfs

Past
ulc2

cfs

Past
D5/C3

cfs

Past
D6/C4

cfs

Past
D8/C5

cfs

Past
D9

outlet
cfs

l0yr 6
hr 0.20 o.62 0.07 0.30 0.90 0 . 1 1 1.06 1.37 0.75 0.43 1.24 1 .41 0.81 0.88 0.61 0.00

l0yr 24
hr 0.93 2.* 0.34 1.05 3.44 o.7'l 3.92 2.U 1.60 0.63 2.ffi 4.71 1.38 1 .61 0.89 0.00

25yr 6
hr 0.93 2.53 0.34 1 . 1 0 3.24 0.76 3.82 3.03 1 .80 o.74 2.65 4.86 1.50 1.67 1 .05 0.00

100yr 6
hr 2.U 7.90 0.98 2.99 10.31 1.92 11.52 5.75 3.00 1.22 5.40 13.14 2.U 3 . 1 1 1.74 3.98

Ilesign
florrs 2.4 7.80 2.50 4.80 10.r0 5.00 14.50 3.03 2.m 1.20 2.80 4.86 2.50 3.60 1.70 3.98

STOR]VI RT]NOFF VOLT]MES AI\ID DESIGN FLOWS

DIVERSION DESIGN

Temporary diversions and culverts for these miscellaneous flows are required to be
designed to pass the 10 yen,6 hour stonn (R645-301-742.333). They were previously
designed for the 100 year 6 hour storm. Combining of the watersheds as proposed in
2A06 does not always allow for that same conservative design. However, the designs are
still more conservative than the 10 yeur 6 hour storm. See the table above for design flow
rates.

Permanent diversion designs are described in the permit term reclamation plan and final
reclamation plan. Design summaries are given in the tables below. The diversions were
designed to fit within a range of expected field values. The minimum design channel
depth is conservatively calculated by using a minimum channel slope and a maximum
expected Mannings N. Additional freeboard is not required in the regulations, but the
operator may construct the diversions larger than required to reduce the risk of overflow
from storms greater than the required design precipitation event.

The Maximum velocity expected in the channel is calculated by using minimum
Manning's N values and mar(imum channel slopes. Manning's N for a channel bed with
riprap iJestimated by the equation N:0.0395*(Dro)t'u with Dso in feet (ABpbgd
Hydrology and Sedimentology for Disturbed Areas page 1SS). If the nonnal depth of
flow is less than twice Dso then N is estimated by the equation N:0.456*(Dso
*Slope)0.159 with Dso in inches and slope in feet/feet(Development of Riprap Design
Criteria by Riprap Testing in Flumes: Phase / May 1987, Colorado State University,
prepared for Uranium Recovery Field Office and Division of Waste Management).

While the slopes and N values are expected to be near the middle of the range provided,
these values provide the maximum variance accepted without additional rip rap or lining
through the channel. The cross sections may vary but must always be suflicient to
provide the mardmum required flow area.

I
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Ditch No. Manninq N
Side
Slooe

Min
Bottom
wdth

Design
Flow

Channel
Slooe (o/o)

Flow
Deoth (fr)

Flow Area
(ft^2)

Maximum
Velocitv

Minimum
Channel
Deoth Comments

Min Max minFUlV (ft) (cts) Min Max Min Max Min Max (fi/s) (ft) No lininq required

CW-D1 0.03 0.0s 2 0 2.& 1 .6 5 0.53 0.8 0.60 1 .30 4.3 0.80 No lininq required

CW-D2 0.03 0.05 2 0 7.80 3 4 0.89 1 . 1 1.58 2.40 4.9 1 . 1 0 No linlng required

CW-D3 0.03 0.05 2 0 2.50 2 6 0.52 0.8 0.54 1.30 4.62 0.80 No lining required

CW-D+ 0.03 0.05 2 0 4.80 2 5 0.70 1.0 0.98 2 .10 4.9 1 .00 No lining required

CW-D5 0.03 0.05 2 0 10.10 1 2.5 1.O4 1 . 5 2 .16 4.70 4.7 1.50 No lining required

CW-D6 0.03 0.05 2 1 5.00 1 6 0.56 0.9 1 . 1 9 2.50 4.2 0.90 No linino reouired

CW-D7 0.03 0.05 2 1 14.50 1 2.3 0.98 1 .5 2.90 6.00 5 1 .50 No linino required

CW-D8 0.03 0.05 2 0 3.03 2 5 0.62 0.9 0.72 1.80 4.2 0.90 No lininq required

Past-D1 0.012 0.03 2 2 2.20 o.2 1 . 5 0.20 0.6 0.48 1.92 4.58 0.60 No lininq required

Past-D2 0.025 0.05 2 0 1.20 1 4 0.40 0.7 0.32 0.98 3.75 0.70 No lining required

Past-D3 0.025 0.05 2 0 2.80 1 4 0.55 0.9 0.61 1.62 4.59 0.90 No lining required

Past-Dlt 0.025 0.05 2 1 4.86 2 5 0.49 0.8 0.97 2 .10 4.95 0.80 No linino required

Past-D5 0.025 0.05 2 ,| 2.50 0.5 2.5 0.38 0.8 0.67 2.08 3.73 0.80 No lininq required

Past-D6 0.03 0.05 2 1 3.60 2 5 0.42 0.7 0.77 1.68 4.68 0.70 No lininq required

Past-D8 0.025 0.05 2 0 1.70 1 5 o.44 0.8 0.39 1 .28 4.36 0.80 No lininq required

Past-D9 0.025 0.05 2 1 3.98 0.8 5 0.46 1 . 0 0.82 2.20 4.85 1.00 No lininq required

DIVERSION DESIGN CRITERIA

L
auiVEnt DnsicN cntrEmn

Minimum
Pipe PiPe

Culvert Diameter Length
No (in) (fi)

Past-Cl 18 40
Past-C2 24 115
Past-C3 18 80

Past-C4 12 75
Past-C5 18 100
cw-c1 12 60
cw-c2 18 20
cw-c3 4@8" 10
cw-o4 36 60
cw-cs 18 30
cw-c6 18 20
cw-c7 24 160

Pipe Controlling
Slope Head

o/o Water (Ft)
1 1
3  1 . 2

0.3 0.9

3 1,65
1 0.8

3.7 1 .9
2 .5  1 .9
6 0.67

1 .7  1 .9
2 0.9
2  1 . 1
3  1 . 1

lnlet / Outlet
Conditions

No lining req'd
No lining req'd
No lining req'd

Submerged inlet outlet
Riprap D50=6"
No lining req'd
No lining req'd
No llning req'd
No lining req'd
No lining req'd
No lining req'd
No lining req'd
No lining req'd

Deleted:11
-Page Break*'-

Dekted: Jrme 2006

Design Design
Flow Velocity
(cfs) (trs)
2.8 2.3
4.9 2.9
2.5 2

3.6 4.6
1 .7  1 .9
4 5

7.8 4.4
6.8 5
14.5 4.2
3.03 4
3.82 4
4.86 2.7

Culverts were designed for these watersheds previously under a very conservative storm
(100 yr 6 hr). With the combined watersheds now proposed, we have checked to make
sure that the designs are still more conservative than the required 10 year 6 hour storm.
See the table above for the design flow rates used.

I
I eppendix 7-3A Pasture Sediment Pond Hydrologic Calculations

Page 6
February 2007,-



The 18" CMP Emergency Spillway is required to be desisxed to safely pass the 25 year 6

hour storm. It is also required that the discharge be controlled in a manner to reduce

erosion and to minimize disturbance to the hydrologic balance. Hydrologic modeling

proiects that the 25 ),r 6 hr storm would not have a discharge from the pond. The 100 year

6 hour storm is proiected to have a 3.98 cfs discharee (See tables above for Past D9 /

outlet). The spillway and outlet ditch D9 were desiened to pass the 100 year storm with

velocities less than 5 ff/sec to reduce erosion and minimize disturbance to the hydrologic

balance. The outlet ditch flows to an existin&surface drainage swale.

The oroposed 2007 construction of the enlareement to the Pasture Pond is desi8ned to be

conducted in accordance with standard practices of construction in Utah. The

constmction will essentiall), involve excavation and placement of fill materials for the

new containment berm. Standard practices include clearing and grubbine to remove all

organic material (includllrg sod. large roots. and frozen soil). No coal related materials

will be allowed for use in construction of the pond or the containment berm. Compaction

of the fill will occur in lifts of approximately 8" and will be compacted to a minimum of

95o/o of Modified Proctor tests.

I eppendix 7-3A Pasture Sediment Pond Hydrologic Calculations
Page 7

February 2007,_
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PASTURE SEDIMBNT POND

ZSYear 6 Hour Storm Hydrologic Model

AppendixT-3 A Pasture Sediment Pond Hydrologic Calculations June 2006
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2006 pasture pond ZS 6 in. tx t
Pasture Pond L0 year 24 hour 2006
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APPENDIX 8-1 A

PASTURE SEDIMENT PONT)

Permit Term Reclamation Plan Supplement

UPDES DISCHARGE OO9
Reference Drawings 8-3, 7-1G,7-9

Hydrologic and Sediment Parameters

10 year 6 hour storm Phase I
10 year 24 hour storm Phase I
25 year 6 hour storm Phase I
l0 year 6 hour storm Phase 2
100 year 6 hour storm Phase 2

Diversion and culvert design criteria.

This appendix segment is a replacement for prior hydrologic calculations for the Pasture
Pond and the Clear Water Pond and Slurry Ponds I andZ. The watersheds which have
hitherto drained inlo these ponds are proposed to be combined together and the storm
water is to be processed through an enlarged Pasture Pond. Clear Water and Slurry
Ponds are approved for use as the Excess Spoil Disposal Area#Z.

Pasture Sediment Pond Hydrologic Calculations Febrtlarv 2007
Permit Term Reclamation Plan Supplement

I eppendix 8-1 A



PASTURE SEDIMENT POI\D - Hydrologic Calculations

INTRODUCTION

The Pasture Sediment Pond (UPDES 009) is located north of the West Slurry Cell (see
Plate 8-3). The pond is an off channel, temporary sediment control structure, with a total
as-built volume of 3.08 acre-feet (top of bank). Surface water runoff and sediment runoff
from a 109.25 acre watershed is captured by the pond.

The Pasture Pond has been in service for a number of decades. In200L SCA pqopoggd
to enlarge this pond and use it to treat runofffrom the area formerly served by the Clear
Water Pond and Slurry Ponds I and 2. These former ponds are now the site of the Excess
Spoil Disposal Area #2. T}rre new hydrologic modeling accompanying this appendix
section includes the entire combined watershed and the proposed design size ofthe pond.
These calculations supersede those previously presented in the Permit Term Reclamation
Plan for the Clear Water Pond and the Pasture Pond drainages.

The drainage area contributing to the Pasture Pond would be reclaimed in Phase I with
the pond remaining in place until reclamation in Phase 2 as shown on Plate 8-1. The
phases of reclamation would occur as described in the approved permit.

The structure is a temporary pond as addressed in R645-301-732.200. The structure does
not meet the size or other qualiffing criteria of the MSHA of 30 CPR 77.216(a).
Therefore, it provides a combination of principal and emergency spillways that will
safely discharge a25 yew,6 hour event.

The pond contains a2inchdrain pipe.This 2 inch pipe is normally closed but can be
opened to discharge the pond after major storm events after appropriate settling times.
The pond is modeled in Sedimot-Il with the2 inch drain pipe closed, however, the pond
is considered empty above the level of the drain pipe when the storm begins. The
maximum sediment level allowed in the pond is therefore set at the elevation of the inlet
to the 2-inch drain pipe.

The pond can discharge through an 18 inch culvert when the water level reaches the stage
elevation af 6490.6 (6.1 feet deep). The l8 inch pipe spillway is capable of passing the
25 year,6 hour peak flow. The pond treats the 10 yotr, 24hour storm such that effluent is
well within the UPDES limits.

Culverts and diversion ditches were designed for these watersheds previously under a
very conservative storm (100 yr 6 hr) and under the operational condition. With the
combined watersheds now proposed, many of the ditches and culverts will experience a
different flow rate for a given storm since upper sub watersheds will now be routed
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through these lower ditches. Nonetheless, we have compared the previous design flows
with the current modeled flows for thel0 year 6 hour storm under the temporary phase
one peak runoffconditions. Diversions carrying runofffrom areas on the excess spoil
disposal area are designed to pass a 100 y€tr, 6 hour storm under the phase two peak
runoffconditions. We have used the higher of the previous design flow or the current
modeled design flow from these storms. Natural drainages outside of the permit area are
considered adequate to meet the conditions that have occurred throughout their
developmental history and will not be disturbed by SCA.

SUBWATERSHEDS

The Pasture Pond drainage area is divided into eighteen sub watersheds for routing
analysis. These are labeled in keeping with former naming convention as follows: CW-
SWSI, CW-SWS2, CW.SWS3, CW.SWS4, CW-SWS6, CW-SWS7, CW.SWS8, CW.
SWS9, CW.SWSlO, CW.SWSI l, PAST-SWSI, PAST-SWS2, PAST-SWS3, PAST.
SWS4, PAST-SWSS, PAST-SWS6, PAST-SWS7, and PAST-SWS8 (see Plate 8-3).

SOIL TYPE

According to the SCS Soil Survey of Carbon Area Utah, the soil type found in this
drainage area is predominantly SCS # ll4, Strych. Three soil samples from the adjacent
Reclamation Borrow Area were analyzed by Huntingdon/Chen-Northern in the early
1990s. The particle size distribution from these samples was plotted and averaged as
shown in Figure One. Due to the nature of the reclamation process, the Erosion Control
Practice (CP) factors are higher when the site is fust covered and reseeded in Phase One
and lower in Phase Two when the vegetation is more established. Other soil
characteristics are as follows:

SCS Soil Name Strych
Submerged Specific Gravtty 1.75
Specific Gravity 2.75
Erosion K value 0.20
Bulk Density 1.4
CP Factor (phase 1) 0.85
CP Factor (phase 2) 0.25

CIJRVE NUMBERS

The Pasture Pond curve numbers are based on the Soil Conservation Service graph
included as Figure Two. The soil types found on the site correspond to SCS hydrologic
Class B as indicated in the SCS Soil Survey for Carbon Area, Utah. Due to the nature of
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the reclamation process, the percent vegetation cover will be negligible when the site is
covered and reseeded.

A curve number of 84 (corresponding to zero percent of vegetation cover densiry) is used
for the areas covered with borrow material during phase one. A curve number of 69
(corresponding to 30 percent vegetation cover density) is used for the phase two
calculations. These proposed curve numbers are considered to be potentially very
conservative given the plans concerning surface roughening which could dramatically
reduce the percent of runofffrom the sub watersheds. Appropriate curve numbers are
used for undisturbed or previously reclaimed areas and area identified in the Sedimot
output data.

TIME OF CONCENTRATION

Each sub watershed requires a certain time for the water to reach the outlet following the
longest path. The runofffrom these sub watersheds is approximated by Sedimot-Il unit
"Disturbed" unit hydrograph for areas with poor vegetative cover. The overland flow
velocity was estimated using the Soi[ Conservation Service Upland Curves (SCS 1972)
corresponding to the slope and vegetation of the drainage areas. Time of concentration
was calculated by dividing the average velocity into the distance to the sub watershed
outlet.

ROUTING COEFFICIENTS

"Sedimot-Il" uses Muskingum routing methods. Flows must be routed between structures
or from a subwatershed outlet to the conesponding structure (if the outlet is not at the
structure). No routing is used through sub watersheds that do not have inflow from a
previous watershed, or structure (this water flow is accounted for with the time of
concentration and the unit hydrograph). Areas requiring routing coefficients are indicated
in the progrzrm output data. Mwkingum coefficients K and X are used as follows:

K: Travel time through diversion.

X - 0.f Velociqv
1.7 + Velocitv
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CW-SWS1 B 50o/o 65 S0o/o 65 27.7 1800 2.8 0.18

CW-SWS2 B 40% 70 4oo/o 69 1 4 1000 1 . 4 0.20

cw-sws3 B 40o/o 70 40o/o 69 8.6 800 1 . 1 0.20

cw-sws4 B 4Ao/o 70 4oo/o 69 5.5 600 1 . 2 0.14

CW.SWS6 B 40% 70 40o/o 69 3.1 900 1 . 3 0 .19

CW.SWST B 2oo/o 75 3oo/o 69 7.4 800 1 . 1 0.20

CW-SWS8 B 2oo/o 75 30% 69 4 .1 500 1 . 3 0 .11

CW-SWS9 B lOo/o 80 30o/o 59 10.3 400 1 . 1 0.10

cw-sws10 B o% u 3OYo 69 7.9 250 1 . 9 0.04

cw-swsll B 0o/o 84 30o/o 69 3,4 100 1 . 3 0.02

Past-SWSl B 0o/o u 30o/o 69 3.9 900 1.79 0.14

Past-SWS2 B 0o/o u 3oo/o 69 1 . 2 300 2.08 0.04

Past-SWS3 B Ao/o 84 30% 69 2 950 1.76 0.15

Past-SWS4 B Oo/o u 30o/o 69 1 . 9 800 1.85 0.12

Past-SWS5 B o% 84 3oo/o 69 3.6 700 0.78 0.25

Past-SWS6 B Oo/o 84 30% 69 2.4 900 1 0.25

Past-SWS7 B Oo/o 84 3OYo 69 1 . 7 400 1.59 0.07

Past-SWS8 B 15o/o 90 30o/o 69 0.55 40 1 . 1 1 0.01

RIPRAP SIZING

Riprap is placed along steep channel slopes and at select culvert outlets to control
erosion. The size of the stones is based on the expected maximum velocity of water
flowing. When peak velocities in the smooth channel are expected to reach 5 fl/s, riprap
is required. Figure Three is used to determine the median stone diameter (Dso). The riprap
mixture should approximate the following gradation:

Stone Size % Finer
2*Dso 100
Dso 50
0.5*Dso 20
0.2*Dso 0

In areas where the increased roughness from tiprap does not reduce the velocity below 5
fl/s, a filter blanket (or gravel bedding in a layer 3*Dso) will be used.
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STORM RUNOFF VOLUMES AND SEDIMENT VOLUMES

-Slornn Even! Total Runoff (acft) TotalSediment (adt) Pond Staqe Elevation Pond Discharoe

10vr 6 hrPH 1 14 0.02 acfi ar88.7 0 cfs
'l0\n 24 hr PH 1 2.91 0.05 acft 6490.8 1.49 cfs
25yr 6 hr PH 1 2.09 0.o4 dt at90.7 O.27 6s
10vr 6 hr PH 2 0.2E 0.00 a€ft 6486.7 0 cfs
1 0 0 y r 6 h r P H 2 1.98 0.00 acft il90.5 0 cfs

The flowline ofthe primary discharee (decant) pl)e is at elevation 6486.6. Sediment
levels in the pond are allowed to fill to a madmum of 6485.5 (l.l ft below the pipe
flowline) prior to a required cleaning. The volume of the pond below the sediment fill
line is approximately 0.2 acre feet. Ample storage exists to contain the calculated storm
runoffvolumes and the projected sediment volume from the modeled storms.

The permittee is encouraged to perform the periodic cleaning to elevations lower than the
minimum design depth to allow for additional sedimentation storage between cleanins
events. Factor of safety values for the berm allow for additional depths for the pond of
up to 4 feet as long as these additional depths are at least 12 feet from the interior edge of
the berm (.3:1 slope from the toe of the berm).

STOR]VI RUNOFF VOLUMES AND DESIGN FLOWS

Storm
Event

CW
RD1
cfs

CW
RD2
cfs

CW
RD3
cfs

CW
RBI
cfs

CW
RD5
cfs

CW
RD6
cfs

CW
RD7
cfs

CW
RD8
cfs

Past
RD1
cfs

Past
RD2
cfg

Past
RD3
tcl
cfs

Past
RD'/C
2 cfs

Past
RD5/
c3
cts

Past
RD6/
u
cb

Past
RD8/
c5
cfs

Past
RD9

outlet
c6

Formatbd Table

P H 1
'lOyr 6

hr 0.20 0.62 0.07 0.90 1 . 2 1 o.71 3.84 4.25 2.20 0.65 3.69 6.74 1 .33 1.74 0.92 0.00
P H 1

l0yr 24
hr 0.93 2.il 0.34 2 .14 4.34 1 .37 7.O4 5.48 3.50 0.83 5.50 10.85 1 .98 2.80 '1.18 1.49

P H 1
25yr 6

hr 0.93 2.53 0.34 2.25 4.31 1.57 7.56 6.60 4.00 1 .00 6 . 1 1 1 1 . % 2.18 2.93 1.42 0.27
PH2
1Oyr 6

hr 0 .15 o.47 0.06 0.22 0.67 0.09 0.80 0 . 1 6 o.12 0.06 o.17 0.94 0.06 0.09 0.04 0.00
P H 2

100yr 6
hr 2.31 6.95 0.85 2.60 9 .17 1.73 10.29 3.32 2.00 0.51 2.38 11.24 0.8E 1 . 1 1 0.72 0.00

Deslgn
fiow 2.n 7.80 2.50 4.80 10.10 5.00 14.50 4.25 2.m 1.m 3.69 6.74 2.50 3.60 1.70 3.98

The Sedimot model predicts that the Phase I reclamation 10 year 24 hour storm peak
discharge of Settleable solids will be 0.0 mVl with a detention time of 5.35 hotrs.
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DIVERSION DESIGN

Diversions and culverts for these miscellaneous flows are required to be designed to pass
the phase one l0 yoff, 6 hour storm (R645-301-742.333). Diversions on the Excess Spoil
Disposal Area were modeled using the phase two 100 year 6 hour storm. The operational
hydrology plan designed for greater storms. The reclamation modeled flow rates were
compared with the operational flow rates and the design was based on the greater of the
operational or reclamation storms. Permit term reclamation hydrology modeling predicts
the various storm peak flow rates for each ditch. The design flow rate is also listed in the
table above.

Design summaries are given in the tables below. The diversions were designed to fit
within a range of expected field values. The minimum design channel depth is
conservatively calculated by using a minimum channel slope and a maximum expected
Mannings N. Additional freeboard is not required in the regulations, but the operator may
construct the diversions larger than required to reduce the risk of overflow from storms
greater than the required design precipitation event.

The Maximum velocity expected in the channel is calculated by using minimum
Manning's N values and maximum channel slopes. Manning's N for a channel bed with
riprap is estimated by the equation N:0.0395*(D5e)"o with Dso in feet (&plied
Hydroloqy and Sedime{rtolggy fgr Disturbed Areas page 188). If the normal depth of
flow is less than twice Dso then N is estimated by the equation N:0.456*(Dro
+Slope)0.159 with Dso in inches and slope in feet/feet (Development of Riprap Design
Criteria by Riprap Testing in Flumes: Phase l May 1987, Colorado State University,
prepared for Uranium Recovery Field Office and Division of Waste Management).

While the slopes and N values axe expected to be near the middle of the range provided,
these values provide the maximum variance accepted without additional rip rap or lining
through the channel. The cross sections may vary but must always be sufficient to
provide the maximum required flow area.

I eppendix 8-lA Pasture Sediment Pond Hydrologic Calculations February 2007,
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Ditch No. Manninq N
Side

Slooe

Min
Bottom
wdth

Design
Flow

Channel
Slooe (o/o)

Flow
Depth (ft)

Flow Area
(fi^2)

Maximum
Velocitv

Minimum
Channel
Deoth Comments

Min Max minFl/1V (ft) (cfs) Min Max Min Max Min Max (fl/s) (ft) No lininq reouired

CW-RD1 0.03 0.05 2 0 2.40 1 .6 5 0.53 0.8 0.60 1.30 4.3 0.80 No linino required

CW-RD2 0.03 0.05 2 0 7.80 3 4 0.89 1 . 1 1 .58 2.40 4.9 1 . 1 0 No lininq required

CW-RD3 0.03 0.05 2 0 2.50 2 6 0.52 0.8 0.54 1.30 4.62 0.80 No linino required

CW-RDI 0.03 0.05 2 0 4.80 2 5 0.70 1 .0 0.98 2 .10 4.9 1 .00 No lininq required

CW.RD5 0.03 0.05 2 0 10.10 1 2.5 1.04 1 . 5 2 .16 4.70 4.7 1.50 No linino required

CW.RD6 0.03 0.05 2 1 5.00 1 6 0.56 0.9 1 . 1 9 2.50 4.2 0.90 No lininq required

CW-RD7 0.03 0.05 2 'l 14.50 1 2.3 0.98 1 . 5 2.90 6.00 5 1.50 No lininq required

CW-RD8 0.03 0.05 2 0 4.25 2 5 0.70 1 . 0 0.98 2.10 4.9 1.00 No lininq required

Past-RD1 0.012 0.03 2 2 2.20 o.2 1 . 5 0.20 0.6 0.48 1.92 4.58 0.60 No lininq required

Past-RD2 0.025 0.05 2 0 1.m 1 4 0.40 o.7 0.32 0.98 3.75 0.70 No lininq required

Past-RD3 0.025 0.05 2 0 3.69 1 4 0.56 0.9 1 . 1 9 2.50 4.2 1.00 No linino reouired

Past-RRl 0.025 0.05 2 1 6.71 2 5 0.89 1 . 1 1 .58 2.40 4.9 1 . 1 0 No linino required

Past-RD5 0.025 0.05 2 1 2.50 0.5 2.5 0.38 0.8 0.67 2.08 3.73 0.80 No lininq required

Past-RD6 0.03 0.05 2 1 3.60 2 5 0.42 0.7 0.77 1.68 4.68 0.70 No lininq required

Past-RDB 0.025 0.05 2 0 1.70 1 5 0.44 0.8 0.39 1.28 4.36 0.80 No lininq required

Past-RD9 0.025 0.05 2 1 3.98 0.8 5 0.46 1 . 0 0.82 2.20 4.85 1.00 No lining required

DTVERSION DESIGN CRITERH

I Appendix 8-1A

Delebd: June 2006
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CULVERT DESIGN CRITERH

Culvert
No

Minimum
Pipe

Dameter
fin)

Pipe
Length

{fi)

Pipe
Slope

06

Controlling
Head

Water (F0

Design
Flow
(cfs)

Design
Velocity

(fi/s)
Inlet / Outlet
Corditions

Past-
RC1 1 8 40 1 1 .2 3.69 3 No lining req'd
Past-
RC2 24 1 1 5 3 1 .4 6.74 4 No linino req'd
Past-
RC3 1 8 80 0.3 0.9 2.5 2 No linino req'd

Past-
RG4 1 2 75 3 1.65 3.6 4.6

Submerged inlet outlet
Riorao D50=6"

Past-
RC5 1 8 100 1 0.8 1.7 1 . 9 No lininq req'd

cw-Rcl 12 60 3.7 1 . 9 4 5 No lining req'd

cw-Rc2 1 8 20 2.5 1 . 9 7,8 4.4 No linino req'd

cw-Rc3 4@8" 1 0 6 0.67 6.8 5 No lining req'd

cw-Rc4 36 60 1 .7 1 .9 14.5 4.2 No lininq req'd

cw-Rc5 1 8 30 2 1 . 3 1.25 4.9 No lining req'd

cw-Rc6 1 8 20 2 1 . 1 3.82 4 No lininq req'd

cw-Rc7 24 160 3 1 .4 6.71 4 No lining req'd

Culverts were designed for these watersheds previously under a very conservative storm
(100 yr 6 hr) and under an operational condition. With the combined watersheds now
proposed and under the permit term reclamation scenario, we have checked to make sure
that the designs are still at least as conservative as the required 10 year 6 hour storm. See
the table above for the design flow rates used.

The 18" CMP Emergency Spillway is required to be desimed to safely pass the 25 year 6

hour storm. It is also required that the discharee be controlled in a manner to reduce

erosion_and to minimize disturbance to the hydrologic balance. Hydrologic modelins

projects that the 25 yr 6 hr storm during phase 1 conditions would have a discharge of

0.27 cfs from the pond. The spillway was designed to pass the100 year 6 hour stonn

under operational conditions with a projected discharee of 3.98 cfs (See Appendix 7-

3A). The spillwav and outlet ditch D9 were designed to pass the 100 year stomr under

operational conditions with velocities less than 5 fl/sec to reduce erosion and minimize

disturbance to the h)'drologic balance. The outlet ditch flows to an existing surface

drainage swale.

Appendix 8-lA Pasture Sediment Pond Hydrologic Calculations
Page 8

February 2007,

Deleted: June 2006



PASTURE SEDIMENT PONI)

l0 Year 6 Hour Storm Hydrologic Model
Phase I

Pasture Sediment Pond Hydrologic Calculations June 2006
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PASTURE SEDIMENT POND

10 Year 24 Hour Storm Hydrologic Model
Phase I

Pasture Sediment Pond Hydrologic Calculations June 2006
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PASTURE SEDIMENT POND

25 Year 6 Hour Storm Hydrologic Model
Phase 1

Pastnre Sediment Pond Hydrologic Calculations June 2006
Dot-mi+ Ta*.n Do^lonvr f inn Dl . ra Srrnnlo l r lanf
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PASTURE SEDIMENT POND

100 Year 6 Hour Storm Hydrologic Model
Phase 2

Pasture Sediment Pond Hydrologic Calculations June 2006
Do-w. i+ Ta* Donl- - r r+ i^-  Dl ' r t l  S, rnnlor l ranf
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2006 Pasture Pond 1006-2in. txt
Pasture pond 100 year 6 hour permit rerm phase 2 lune 2006
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.2500  L .0000
.200  .200

. 2 500 1_. 0000
.200  .200

. 2 500 1- . 0000
.000 .000

. 2 s00 1. 0000
l_1

.000 .000
.  2500 L .0000

1L
.  200 .200

. 2 s00 1-. 0000
.000 .000

. 2 500 t- .0000
L1

.000 .000

.350

.3s0

. 350

.350

. 300

.350

. 300

.3s0

.000

.000

.3s0

.350

.350

.000

.000

.350

.000

.000
Page L

.07s0 .0500 .0300

45 .00  34 .00  26 .30

.0200 .0L00

20 .30  15 .00

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

L.000 3 .000

r..000 1-. 000

1.000 L.000

1.000 1 .000

1.000 L.  000

1. 000 r.. 000

1.000 1 .000

L.000 r..000

1,.000 r_. 000

1. 000 1_. 000

1. 000 L. 000

r..000 1-. 000

1.000 L .000

1.000 1,  000

r.. 000 1. 000

1.000 L .000

r_.000 1. 000

1-. 000 1.000



.2000 20.0000 20.0000
.20  I_ .00  23  .00

30L0
.00  1 .50  3 .50

.084 .  366 .425
.00  .00  .00L

2006 Pasture pond i .006-2in. txr
.2500 1 .0000

500
5 .  50
.487
.00L

1
6.  20
.505
.001

2
6 .  30
. s13
L.  60

2
6 .  50
.520
4 .00

6 ,70
.527
6 .  50

6.90  7 .50
.534  .554
7 .50  7 .50
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APPENDIX 1O-1 A

PASTURE SEDIMENT POND

Permit Term Reclamation Plan Supplement

UPDES DISCHARGE OO9
Reference Drawings 10-5, 7-1G,7-9

Hydrologic and Sediment Parameters

10 year 6 hour storm Phase I
10 year 24 hour storm Phase I
25 year 6 hour storm Phase I
10 year 6 hour storm Phase 2
100 year 6 hour storm Phase 2

Diversion and culvert design criteria.

This appendix segment is a replacement for prior hydrologic calculations for the Pasture
Pond and the Clear Water Pond and Slurry Ponds 1 and 2. The watersheds which have
hitherto drained into these ponds are proposed to be combined together and the storm
water is to be processed through an enlarged Pasture Pond. Clear Water and Slurry
Ponds are approved for use as the Excess Spoil Disposal Area#2.

I Appendix 10-l A Pasture Sediment Pond Hydrologic Calculations february 2007
Permit Term Reclamation Plan Supplement

I Deleted: June2006



PASTURE SEDIMBNT POND - Hydrologic Calculations

INTRODUCTION

The Pasture Sediment Pond (UPDES 009) is located north of the West Slurry Cell (see
Plate 10-5). The pond is an offchannel, temporary sediment control structure, with a total
as-built volume of 3.08 acre-feet (top of bank). Surface water runoff and sediment runoff
frorn a 109.25 acre walershed is captured by the pond.

The Pasture Pond has been in service for a number of decades. ln 2A0L SCA plopgggq
to enlarge this pond and use it to treat runofffrom the area formerly served by the Clear
Water Pond and Slurry Ponds I and 2. These former ponds are now the site of the Excess
Spoil Disposal Area #2. T\e new hydrologic modeling accompanying this appendix
section includes the entire combined watershed and the proposed design size of the pond.
These calculations supersede those previously presented in the Final Reclamation Plan
for the Clear Water Pond and the Pasture Pond drainages.

The drainage area contributing to the Pasture Pond would be reclaimed in Phase 1 with
the pond remaining in place until reclamation in Phase 2 as shown on Plate 10-4. The
phases of reclamation would occur as described in the approved permit.

The structure is a temporary pond as addressed in R645-301-732.200. The structure does
not meet the size or other qualiffing criteria of the MSHA of 30 CPR 77.216(a).
Therefore, it provides a combination of principal and emergency spillways that will
safely discharge a25 year,6 hour event.

The pond contains a 2 inch drain pipe. This 2 inch pipe is normally closed but can be
opened to discharge the pond after major storm events after appropriate settling times.
The pond is modeled in Sedimot-Il with the2 inch drain pipe closed, howevero the pond
is considered empty above the level of the drain pipe when the storm begins. The
ma<imum sediment level allowed in the pond is therefore set at the elevation of the inlet
to the 2-inch drain pipe.

The pond can discharge through an l8 inch culvert when the water level reaches the stage
elevation of 6490.6 (6.1 feet deep). The 18 inch pipe spillway is capable of passing the
25 yew,6 hour peak flow. The pond treats the 10 y€il, 24hour storm such that effluent is
well within the UPDES limits.

Culverts and diversion ditches were designed for these watersheds previously under a
very conservative storm (100 yr 6 hr) and under the operational condition. With the
combined watersheds now proposed, many of the ditches and culverts will experience a
different flow rate for a given storm since upper sub watersheds will now be routed.

Appendix l0-1A Pasture Sediment Pond Hydrologic Calculations &bgry2QQ?'-
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through these lower ditches. Nonetheless, we have compared the previous design flows
with the current modeled flows for thel0 year 6 hour storm under the temporary phase
one peak runoffconditions. Diversions carrying runofffrom areas on the excess spoil
disposal area are designed to pass a 100 yetr,6 hour storm under the phase two peak
runoffconditions. We have used the higher of the previous design flow or the current
modeled design flow from these storms. Natural drainages outside of the permit area are
considered adequate to meet the conditions that have occurred throughout their
developmental history and will not be disturbed by SCA.

SUBWATERSHEDS

The Pasfure Pond drainage area is divided into eighteen sub watersheds for routing
analysis. These are labeled in keeping with former naming convention as follows: CW-
SWSI, CW.SWS2, CW.SWS3, CW.SWS4, CW.SV/S6, CW-SWS7, CW-SWS8, CW-
SWS9, CW-SWSIO, CW.SWSI l, PAST.SWSI, PAST.SWS2, PAST.SWS3, PAST-
SWS4, PAST-SWSS, PAST-SWS6, PAST-SWS7, and PAST-SWS8 (see Plate 10-5).

SOIL TYPE

According to the SCS Soil Survey of Carbon Area, Utah, the soil type found in this
drainage area is predominantly SCS # 114, Strych. Three soil samples from the adjacent
Reclamation Borrow Area were analyzed by HuntingdoniChen-Northem in the early
1990s. The particle size distribution from these samples was plotted and averaged as
shown in Figure One. Due to the nature of the reclamation process, the Erosion Control
Practice (CP) factors are higher when the site is first covered and reseeded in Phase One
and lower in Phase Two when the vegetation is more established. Other soil
characteristics are as follows:

SCS Soil Name Strych
Submerged Specific Gravity 1.75
Specific Gravity 2.75
Erosion K value 0.20
Bulk Density 1.4
CP Factor (phase 1) 0.85
CP Factor (phase 2) 0.25

CI]RVE NUMBERS

The Pasture Pond curve numbers are based on the Soil Conservation Service graph
included as Figure Two. The soil types found on the site correspond to SCS hydrologic
Class B as indicated in the SCS Soil Survey for Carbon Area Utah. Due to the nature of

Appendix l0-lA Pasture Sediment Pond Hydrologic Calculations IEbtUp=V=?9QZ
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the reclamation process, the percent vegetation cover will be negligible when the site is
covered and reseeded.

A curve number of 84 (corresponding to zero percent of vegetation cover density) is used
for the areE$ covered with bonow material dtring phase one. A curve number of 69
(corresponding to 30 percent vegetation cover density) is used for the phase two
calculations. These proposed curve numbers are considered to be potentially very
conservative given the plans concerning surface roughening which could dramatically
reduce the percent of runofffrom the sub watersheds. Appropriate curve numbers are
used for trndisturbed or previously reclaimed are{N and area identified in the Sedimot
output data.

TIME OF CONCENTRATION

Each sub watershed requires a certain time for the water to reach the outlet following the
longest path. The runofffrom these sub watersheds is approximated by Sedimot-Il unit
"Disturbed" unit hydrograph for areas with poor vegetative cover. The overland flow
velocity was estimated using the Soil Conservation Service Upland Curves (SCS 1972)
corresponding to the slope and vegetation of the drainage areun. Time of concentration
was calculated by dividing the average velocity into the distance to the sub watershed
outlet.

ROUTING COEFFICIENTS

"Sedimot-Il" uses Muskingum routing methods. Flows must be routed between structures
or from a subwatershed outlet to the corresponding structure (ifthe outlet is not at the
structure). No routing is used through sub watersheds that do not have inflow from a
previous watershed, or structure (this water flow is accounted for with the time of
concentration and the unit hydrograph). Areas requiring routing coefficients are indicated
in the program output data. Muskingum coefficients K and X are used as follows:

K: Travel time through diversion.

X - 0.5* Vqlocity
1.7 + Velocitv
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CW-SWSl B s0% 65 S0o/o 65 27.7 1800 2.8 0.r8
CW-SWS2 B 40o/o 70 40o/o 69 1 4 1000 1 . 4 0.20

CW-SWS3 B 40o/o 70 40o/o 69 8.6 800 1 . 1 o.20
cw-sws4 B 40o/o 70 40o/o 69 5.5 600 1 . 2 0.14

CW.SWS6 B 40% 70 4oo/o 69 3 . 1 900 1 . 3 0.19

CW.SWST B 20% 75 30o/o 69 7.4 800 1 . 1 0.20

CW.SWSS B 20Vo 75 30o/o 69 4.1 500 1 . 3 0 .11

cw-sws9 B 10o/o 80 30o/o 69 10.3 400 1 . 1 0.10

cw-sws10 B 0o/o 84 30o/o 69 7.9 250 1 . 9 0.04

cw-swsl l B 0o/o u 30o/o 69 3.4 100 1 . 3 0.02

Past-SWSI B Oo/o u 30o/o 69 3.9 900 1.79 0.14

Past-SWS2 B OYo 84 30% 69 1 . 2 300 2.08 0.04

Past-SWS3 B Oo/o 84 30o/o 69 2 950 1.76 0.15

Past-SW54 B Oo/o u 30o/o 69 1 . 9 800 1.85 0.12

Past-SWS5 B 0o/o u 30o/o 69 3.6 700 0.78 0.25

Past-SWS6 B 0o/o 84 30o/o 69 2.4 900 1 0.25

Past-SWS7 B Oo/o 84 3Oo/o 69 1 . 7 400 1.59 0.07

Past-SWS8 B 15o/o 90 3Aolo 69 0.55 40 1 . 1 1 0.01

SUB WATERSIIED CHARACTERISTICS

RIPRAP SIZING

Riprap is placed along steep channel slopes and at select culvert outlets to control
erosion. The size of the stones is based on the expected m&(imum velocity of water
flowing. When peak velocities in the smooth channel are expected to reach 5 ff/s, riprap
is required. Figure Three is used to determine the median stone diameter (Dso). The riprap
mixture should approximate the following gradation:

Stone Size o/o Finer
2*Dso 100
Dso 50
0.5*Dso 20
0.2*Dso 0

In areas where the increased roughness from riprap does not reduce the velocity below 5
fl/s, a filter blanket (or gravel bedding in a layer 3*Dso) will be used.

Appendix 10-lA Pasture Sediment Pond Hydrologic Calculations IEhrup=ry=?QQZ
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STORM RI.INOFF VOLUMES AND SEDIMENT VOLUMES

Stom Event Total Runoff (acft) TotalSediment (adt) Pond Staqe Elevation Pond Discharoe

10vr 5 hr PH 1 1 .14 0.02 #ft tr88.7 0 cfs

[vr24 nr?Fl_1 2.91 0.05 acfi 6490.8 1.49 cfs
25vr 6  h r P H  1 2.09 0.04 acft 4n90.7 0.27 cfs
l0vr 6 hr PH 2 0.28 0.00 acft 6486.7 0 cfs
100 yr 6 hrPfl 2 1.98 0.00 acfi 6490.5 0 cfs

The flowline of the primary discharge (decant) pipe is at elevation 6486.6. Sediment
levels in the pond are allowed to fill to a maximum of 6485.5 (1.1 ft below the pipe

flowline) prior to a required cleani0g. The volume of the pond below the sediment filI

line is approximately 0.2 acre feet. Ample storage exists to contain the calculated storm

runoff volumes and the projected sediment volume from the modeled storms.

The permittee is encouraged to perform the periodic cleaning to elevations lower than the

minimum design depth to allow for additional sedimentation storage between cleanine
events. Factor of safety values for the berm allow for additional depths for the pond of
up to 4 feet as long as these additional depths are at least 12 feet from the interior edge of

the berm (3:l slope from the toe ofthe berm).

STOR]VI RI]NOFF VOLTJMES AI\[D DESIGN FLOWS

The Sedimot model predicts that the
discharge of Settleable solids will be

Phase 1 reclamation 10 year24 hour storm peak
0.0 mVl with a detention time of 5.35 hours.

Deleted: June 2006
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Storm
Event

CW
RD1
cfs

CW
RD2
cfs

CW
RD3
c{s

CW
RD4
cfs

cw
RD5
cfs

CW
RD6
cfs

CW
RD7
cfs

CW
RD8
cfs

Past
RDl
cfs

Past
RD2
cfs

Past
RD3
tc1
cfs

Past
RRI/C
2 cfs

Past
RD5/
c3
cfs

Past
RD6/
u
cfs

Past
RDE
c5
cfs

Past
RD9

outlet
cfr

P H l
1Oyr 6

hr o.20 0.62 0.07 0.90 1 .21 o.71 3.84 4.25 2.20 0.65 3.69 6.74 1 .33 1.74 0.92 0.00
P H 1

lo,yr 24
hr 0.93 2.9 0.34 2.'t4 4.34 1.37 7.U 5.48 3.50 0.83 5.50 10.85 1 .98 2.80 1 . 1 8 1.49

P H 1
25yr 6

hr 0.93 2.53 0.34 2.25 4.31 1.57 7.56 6.60 4.00 1.00 6 . 1 1 1't.94 2 . 1 8 2.93 1.42 o.27
P H 2
1Oyr 6

hr 0 .15 o.47 0.06 o22 0.67 0.09 0.80 0 .16 o.12 0.06 o.17 0.94 0.06 0.09 0.04 0.00
PH2

looyr 6
hr 2.31 6.95 0.85 2.60 9 .17 1.73 10.29 3.32 2.00 0.51 2.38 11.24 0.88 1 . 1 1 0.72 0.00

Design
fiow 2.N 7.80 2.il 4.80 10.10 5.00 14.50 4.25 2.m 1.m 3.69 6.74 2.50 3.60 1.70 3.98



DIVERSION DESIGN

Diversions and culverts for these miscellaneous flows zue required to be designed to pass
the phase one l0 y€ff, 6 hour storm (R645-301-742.333). Diversions on the Excess Spoil
Disposal Area were modeled using the phase two 100 year 6 hour storm. The operational
hydrology plan designed for greater storms. The reclamation modeled flow rates were
compared with the operational flow rates and the design was based on the greater of the
operational or reclamation storms. Permit term reclamation hydrology modeling predicts
the various storm peak flow rates for each ditch. The design flow rate is also listed in the
table above.

Design summaries are given in the tables below. The diversions were designed to fit
within a range of expected field values. The minimum design channel depth is
conservatively calculated by using a minimum channel slope and a maximum expected
Mannings N. Additional freeboard is not required in the regulations, but the operator may
construct the diversions larger than required to reduce the risk of overflow from storms
greater than the required design precipitation event.

The Maximum velocity expected in the channel is calculated by using minimum
Manning's N values and maximum channel slopes. Manning's N for a channel bed with
riprap is estimated by the equation N:0.0395*(Dso)"o with Dso in feet (Applied
Hydrology and Sedimentology for Disturbed.Aleas page 188). If the normal depth of
flow is less than twice Dso then N is estimated by the equation N:0.456*(Dso
*Slope)0.159 with Dso in inches and slope in feet/feet (Development of Rrprap Design
Criteria by Riprap Testing in Flumes: Phase I May 1987, Colorado State University,
prepared for Uranium Recovery Field Office and Division of Waste Management).

While the slopes and N values are expected to be near the middle of the range provided,
these values provide the manimum variance accepted without additional rip rap or lining
through the channel. The cross sections may vary but must always be sufficient to
provide the mar<imum required flow area.

Appendix 10-lA Pasture Sediment Pond Hydrologic Calculations IqhryA=VZQ97
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Ditch No. Manninq N
Side
Slooe

Min
Bottom
wdth

Design
Flow

Channel
Slooe (%)

Flow
Deoth {ft)

Flow Area
(ft^2)

Maximum
Velocitv

Minimum
Channel
Deoth Comments

Min Max minH/1V (ft) (cfs) Min Max Min Max Min Max (fi/s) (ft) No lining required

CW.RD1 0.03 0.05 2 0 2.N 1 .6 5 0.53 0.8 0.60 1.30 4.3 0.80 No linino reouired

CW-RD2 0.03 0.05 2 0 7.80 3 4 0.89 't .1 1 .58 2.40 4.9 1 . 1 0 No lininq required

cw-RD3 0.03 0.05 2 0 2.50 2 6 0.52 0.8 0.54 1.30 4.62 0.80 No linino required

CW.RDI 0.03 0.05 2 0 4.80 2 5 0.70 1 .0 0.98 2 .10 4.9 1.00 No lininq required

CW-RD5 0.03 0.0s 2 0 10.10 1 2.5 1.04 1 . 5 2 .16 4.70 4.7 1.50 No linino required

CW-RD6 0.03 0.05 2 1 5.00 I 6 0.56 0.9 1 . 1 9 2.50 4.2 0.90 No lininq required

CW-RD7 0.03 0.05 2 'l 14.50 1 2.3 0.98 1 . 5 2.90 6.00 5 1 .50 No lininq required

cw-RD8 0.03 0.05 2 0 4.25 2 5 0.70 1 . 0 0.98 2 . 1 0 4.9 1 .00 No lining required

Past-RD1 0.o12 0.03 2 2 2.20 0.2 1 .5 0.20 0.6 0.48 1.92 4.58 0.60 No lining required

Past-RD2 0.025 0.05 2 0 1.20 1 4 0.40 0.7 0.32 0.98 3.75 0.70 No linino required

Past-RD3 0.025 0.05 2 0 3.69 1 4 0.56 0.9 1 . 1 9 2.50 4.2 1 .00 No linino required

Past-RBl 0.025 0.05 2 1 6.71 2 5 0.89 1 . 1 1.58 2.40 4.9 1 . 1 0 No lininq required

Past-RD5 0.025 0.05 2 1 2.50 0.5 2.5 0.38 0.8 0.67 2.08 3.73 0.80 No lining required

Past-RD6 0.03 0.05 2 1 3.60 2 5 0.42 0.7 0.77 1.68 4.68 0.70 No lining required

Past-RD8 0.025 0.05 2 0 1.70 1 5 0.44 0.8 0.39 1.28 4.36 0.80 No lining required

Past-RD9 0.025 0.05 2 1 3.98 0.8 5 0.46 1 . 0 0.82 2.20 4.85 1 .00 No linino required

DTVERSION DESIGN CRITERIA

I Appendix l0-1A Pasture Sediment Pond Hydrologic Calculations flgbryg,w:?QQl.
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CI]LVERT DESIGN CRITERIA

Gulvert
NO

Minimum
Pipe

Diameter
(in)

Pipe
Length

(ft)

Pipe
Slope

Yo

Controlling
Head

Water (Ft)

Design
Flow
(cfs)

Design
Velocity

(fl/s)
lnlet/ Outlet
Conditions

Past-
RC1 1 8 40 1 1.2 3.69 3 No lininq req'd

Past-
RC2 24 1 1 5 3 1 .4 6.71 4 No lininq req'd

Past-
RC3 1 8 80 0.3 0.9 2.5 2 No lininq req'd

Past-
RC4 '12 75 3 1.65 3.6 4.6

Submerged inlet outlet
Riprap D50=6"

Past-
RC5 1 8 100 1 0.8 1.7 1 . 9 No lininq req'd

cw-Rc1 12 60 3.7 1 .9 1 5 No lininq req'd

cw-Rc2 18 20 2.5 1 .9 7.8 4.4 No lininq req'd

cw-Rc3 4@8" 1 0 6 0.67 6.8 5 No lininq req'd

cw-Rc4 36 , 60 1 . 7 1 .9 14.5 4.2 No lininq req'd

cw-Rc5 1 8 30 2 1 .3 4.25 4.9 No lining req'd

cw-Rc6 1 8 20 2 1 . 1 3.82 4 No lininq req'd

cw-Rc7 24 160 3 1 .4 6.71 4 No linino req'd

Culverts were designed for these watersheds previously under a very conservative storm
(100 yr 6 hr) and under an operational condition. With the combined watersheds now
proposed and under the permit term reclamation scenario, we have checked to make sure
that the designs are still at least €N conservative as the required 10 year 6 hour storm. See
the table above for the design flow rates used.

The 18" CMP Emergency Spillway is required to be desiened to safely pass the 25 year 6

hour storm. It is also required that the discharge be controlled in a manner to reduce

erosion and to minimize disturbance to the hydroloeic balance. Hydrologic modeling

projects that the 25 yr 6 hr storm during phase I conditions would have a discharge of

0.27 cfs from the pond. The spillway was designed to pass thelOO year 6 hour storm

under operational conditions with a projected discharge of 3.98 cfs (See Appendix 7-

3A). The spillway and outtet ditch D9 were desiened to pass the 100 year storm under

operational conditions with velocities less than 5 fl/sec to reduce erosion and minimize

disturbance to the hlzdrologic balance. The outlet ditch flows to an existing surface

drainage swale.

Appendix 10-lA Pasture Sediment Pond Hydrologic Calculations IEbtUp=ly=?QQZ
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PASTURE SEDIMENT POND

10 Year 6 Hour Storm Hydrologic Model
phasc I

Appendix l0-1 A Pasture Sediment Pond Hydrologic Calculations June 2006
Permit Term Reclamation plan Supplement
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PASTURE SEDIMENT POND

l0 Year 24 Hour Storm Hydrologic Model
Phase I

Pasture Sediment Pond Hydrologic Calculations June 2006
Permit Term Reclamation Plan Supplement

Appendix 10-l A
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PASTURE SEDIMENT POND

l0 Year 6 Hour S_torm Hydrologic Model
Phase 2

Pastnre sedim€nt Pond Hydrologic Calculations June za06
Permit Term Reclamation Plan Supplement
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PASTURE SEDIIUENT POND

lfi}Year 6 Hour Storm Hydrclogie Model
Phase 2

Pasture sediment Pond Hydrologic calculations June 2006
Pennit Term Reclamation plan Supplerrent

Appendix 10-l A
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