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DIVISION OF>" ...
OIL. GAS & MI~J""G

June 24, 1986

Mr. Lowel1 Br~ton

Administrator
Division of Oil,~s~Mining
Three Tri-.d center, '.$\Iite3S0
Salt Lake CitY,tJT84180~1203

'Specific justification.for. elimination foreach,structure"
follows:

cc4.015

..4Ji·;"

Dear Mr. Br~ton: .~~2
, .,.~

castle Gate<:oal Company proposes tolDQdify·the drainagep1.tlJi'. "~
sul::mittedby Price River Coal COmpany and approved by youroffiuetPn:c\:;"
April 21, 1986.~e l~tionof the requestedchange is the ~~,~{
loadout area :in,HardScabble canyon.»~:':,~;tt

.'!'~:' , :,~t::<::'~:~' ::~

The revised ExlUbit 3.3-4aand3.3~lOA shows the .eliminationJOfS.:.,. or..
. .... . . . . .' . ..... ." .... "'\.\"'

CulvettC-3,the18:' DiaC.M.p.~plitinhalfand<tiversion3a'!':~~~~:"''''~';;;~,;c,,;ij·?;'
Gate Coal CaupanyWlllbe reclaiming ,the truck load-outareaearlier,··'·tfij{;r;~"t.
than expected 'because .of .. increased .... prpduation·reqUests. Abandonment*U1d"71'; AI.;;;L'.:i(:;'
reclamation of this ,area is expected to start in Spring of 1987.'c>.,,¢.," ~:~:
Therefore, long term solutions to the drainage in this area are 21Of"';~"";:>\
necessary.

P. O. Box 449 • HeIDer. Utah 84528 • 801/472-5523

r·

1. Culvert C-3: The existing culvert C-3 is approved and~,
handles existing rpnoff. castle Gate Coal comany will " .."
seed and mulch ,the existing ,CUlvert C-.3as shown on ther' ,""
Figure, 3.3-9 (a). 'Ibis will ensure thestablity of the pipe .' , , .. ...

, ' ,":""" !nt,~""~:.',,,."·,,,··~,: ,"'l·\..ro,.:..;;':"'''~'·~,i,

the proposed 36"C-3 relocat:ion unnecessary. ,-.~: ;:.~.::t'i;:1~~~¢;:·';~t'

. t~t,',:'·::··'~j'~~~''',:~·>'5,,:,:~~ ;::::"::~~:~.

2. Diverslon3A.Diversipn 3A is unnecessary in that the small'",.\':':,2,t:ii;P~L~
undisturbed area DC3Aor drainage will flow into the coalJ.oaaou~__;r'Ct:~;L;i.
area. Table 3.3-5(0) shows that the total runoff from-this~~:,3~~~V:<.." ."
areaisnegligibl~ •. 11Us small ,volume of water will be ea,sU.Y:~iT:'~;~t"!;"f··.: .
contained ,in the 'lOildoutare~.'lbe loadO\1t area is.low~,~s~t:."::,~

drain, out• In.the event -that-sane"'drainage from theloadmJt_~ar~.;.,
would take .place , the ,drainage would flow .intoP9nd·O'07." @e;;':'i'<':::
3.3-4 page 3-146 of theMRPshowsthatthe.ponds,~vea~'; •.... ~ .
excess capacity of 6,200' cubic feet, which is more than.e~"t"'

, ':'''':',:,',<~(,:"":,:::
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"e capacity for this negligible amount. page3~139 of the MRP shows that
current 24" cmp outlets at pond 007 will flow at 26 cfs.· The current
required amount is 17cfs, therefore the extra peak discharge of 1 cfs
can easily be handled.

All other drainage control. as proposed by Price River Coal Company
will be installed as shown on the proposed Drainage Modification for
Hardscabble Canyon dated March 12, 1986.

If you have any further questions about this request, please do not
hesitate to call me at our Helper City office.

Sincerely,

~L~~
Project Supervisor

RHA:sk

Enclosures

cc: DennisBryant

•
cc4.015



PRICE RIVER COAL COMPANy
P.O. BOX 6Zt HELPER, UTAH 84526 C") 472·3411

C~)

March 12, 1986

Dr. Dianne R. Nielson, Director
DIVISICJf or OIL, GM AND MINIlIG
355 west North Temple
3 Triad Center, SUite 350
salt Lake City, trr 84180-1203 .

Re: proposed Drainage Control Modifications
Hardscrabble canyon, carbon county, utah

Dear Dr. Nielson:

DIVISION OF
OIL, GAS &MINING

'!'be following responses are suI:Bitted to address the c~nts contained in Mr.
D. wayne Hedberg's letter of February 19, 1986 pertaining to the proposed drain­
age control modifications at our facilities in Hardscrabble canyon qear Helper.

CCt"1MENT 1: COJIIIIent #2 made by the Division in the December 30, 1985, deficiency
letter required that the plan view of diversion D-6 on Exhibit 3.3-11 be corre­
lated and referenced 'to a topoqraphic map depicting all diversion structures.
'lbe applicant IIDJStdelineate the locations of the cross-sections oI1~ibit
3.3-11 on Exhibit 3.3-4a. '

~E: Exhibit 3.3-4(A) has been revised to show the requested information.

CCI1l4ENl' 2: Ce:wm.nt #Smadt! by theDivision in the December 30, 1985 deficiency
letter required that the proposal IllUSt contain designs for the charinel to re­
place culvert C-3. 'Jhe applicant has stated that a small diversion, D--3A, will
replace culvert C-3. '!be proposal states that the diversion will be excavated
into rock. An on site visit performed by the Division on January 15,1986 in­
dicated that the location for diversion D-3A is not in rock but rather on an un­
stable slope. Therefore, complete designs for stabilizing the fill pr~or to the
excavation of diversion ~3A are required. Additionally, Table3.3-5CD) includes
a MaMings "n" value of 0.045. Since the diversion will have to be excavated in
stabilized fill a Mannings "n" value that is representative of a riprapPed lined
channel IllUSt be used to ccqJUte the velocity during the design event.

RESPCIIISE: Due' to the unstable nature of theexistif19 slope, it is proposed to
stabj,lizethe slope, by placing additional fillagailUit the slope.'lbepqt.slope
of,',th8nEtWfill will be, sloped at 2H:IV.'lbe proposed diversi,ono-3A W'i.llbe ,
cfXlSttuct\!d,.OI\ top of the fill. Diversion D-3Awill be. lined with a Aalf round
culvertc;oosisting C)fan l8-inch diameter CMP split, in half.rigure 3.3~9(A)

and Exhibit3. 3-10(A) have been revised to show the proposed modifications •
Table 3.3-5(D) has been revised and contains aratinq of the. proposed diversiOn
lined with the half round culvert.



Dr. Dianne Nielson
March 12, 1986
Page 2

COMMENT 3: comment #6 made by the Division in the December 30, 1985 deficiency
letter requested channel stability measures for the reclaimed section of diver....
sion D-5 in the vicinity of culvert C-2 after removal. Table 3.3-5(C) indicates
that the design discharge will flow with a velocity of approximately 9.8 feet/
second. 'therefore, plans for a channel lining to minimize erosion at the .design.
discharge must be submitted. Additionally, Table 3.3-S(Cl includes a Mannings
"n" value of 0.045. A Mannings "n" value that corresponds to the D50 rip rap
size must be used for computation of velocity at the design event. Figure
3.3-11(A) must be revised to incorporate the channel lining design to be used.

RESPONSE: Due to the inter-relationship of Manning's nn", flow velocity and rip­
rap size, the design. of riprap linings is an iterative process. The process
consists of computing a flow velocity based upon an assumed "n" value, determine
the riprap size necessary to protect the channel at the computed flow velocity,
calculate a new "n" value based on the riprap size selected, and if the new "n"
value is appreciably different from the assumed valDe, recompute the velocity
and riprap size. An empirical equation relating Manning's "n" and riprap size is
presented in ~lied Hyc!rology and Sedimentology of Disturbed Areas, Barfield,
Warner and Haan, 1981. Equation 3.34 is n =0.0395xDSO**0.1666, where 050 is the
median riprap size. The above method and equation in conjunction with Figure
7-9(A), contained in the January 16, 1986 submittal, were used to design the rip­
rap lining. Table 3.3-S(C) has been revised using an "n" value of 0.040. The
computed flow velocity indicates a median riprap size of 1 foot is required.
Figure 3.3....11(A) has been revised to show the proposed riprap lining. Section
3.3-3(1)8 has been revised to reflect the above design modifications.

COMMENT 4: Comment #9 made by the 01vision in the December 30, 1985 deficiency
letter required designs to demonstrate that each proposed channel will be stable
at the design flows. The applicant must submit channel lining designs for diver­
sions 0-2, D-3, D-3A, D-S and 0-6. A Mannings "n" value that is representative
of the riprap size to be used must be used for velocity computations. All figures
of diversion cross-sections must be drawn to scale and revised to incorporate
channel lining designs. Additionally, the applicant must commit to placing rip
rap on all sections of diversion 0-6 that are not excavated in bedrock.

RESPONSE: Since the purpose of this and previous submittals was to satisfy in
part Condition #2 placed on the approved MRP, design information is being sub­
mitted for structures directly affected by modifications necessary to meet
Condition #2. This information includes channel lining designs for diversion
D-2below the proposed culvert C-3 outlet and 0-5 in the vicinity of culvert C-2.
The other information requested was deemed unnecessary pursuant to a telephone
conversation with Mr. David J. Cline on March 6, 1986.

Table 3.3-S(A) and Figure 3.3-8(A) have been revised to contain the requested
information for diversion 0-2 below the outlet of culvert C-3.

The requested information for diversions o-,..3A and'I;>4;Shave.beenpresented lnthe
responses to Comments 2 and 3 above, respectively.

Figure3.3-12(A) has been revised to showthe·proposed riprap lining of diver­
..sionD-6.Section 3.3-3(1)8 has been revised to commit to placing riprap on all
sections ofdiversionl}-.6 that are notexcavated.inbedrock.



Dr. Dianne R. Nielson
March 12, 1986
Page 3

COMMENT 5: Exhibit 3.3-4a depicts diversion 0-3 as extending only to within 300
feet of the Number 4 Mine Portal. The applicant must clarify how diversion 0-3
collects runoff from the portion of sub-watershed HC-3 that is located upstream
of the head of the diversion.

RESPONSE: Diversion 0-3 actually extends to the head of the canyon near the No.4
mine portal and collects the runoff from all of sub-area HC-3. The actual extent
of 0-3 is show on Exhibi t 3.3-2 (A) in the approved MRP. Exhibi t 3. 3-4A has been
revised to show the actual extent of diversion 0-3.

COMMENT 6: Section 3.3-3(1)B states that diversion 0-2 was constructed in rock.
An on site visit performed by the Division on January 15, 1986 indicated that
diversion 0-2 is not constructed in rock but rather a valley fill material. The
slope of diversion 0-2, as dete~ned from Exhibit 3.3-4a is 26% rather than
the 10% which was used on Table 3.3-5(A). The design of diversion 0-2 must be
modified to reflect the unstable nature of the material, the correct slope, and
a Manning's "n" value that corresponds to the size of rip rap to be used as a
channel lining.

RESPONSE: As stated in the response to COImlent 4 above, a channel lining design
for 0-2 is being submdtted for the reach of channel downstream of the outlet
from culvert C-3. Actual field survey data indicates that the slope of the 0-2
channel below C-3 varies from 13% to 17%. The maxiIlDJIll slope of 17% was used in
the channel lining design. A Manning's "n" value of 0.045 was used in the rating
presented in Table 3.3-5(A). This resulted in a computed velocity of approxi­
mately 11.7 feet/second. Figure 7-9(A) indicates that lS-inch stone riprap will
withstand that velocity. The "n" value computed using a 050 of 1.5 feet is 0.042
which was judged to be close enough to the asstuned value for design purposes. As
stated above, Table 3.3-5(A) and Figure 3.3-8(A) have been revised to contain the
design information for the channel lining. Section 3.3-3(1)B has been revised to
contain a description of the riprap lining.

In addition to the above comments, Mr. Hedberg'S letter contained a copy of a
letter from Mr. Allen D. Klein of the Office of surface Mining. In a telephone
conversation with Mr. David J. Cline on March 6, 1986, Mr. Cline stated that
aSH'S comments had been satisfied and no further response to their concerns was
necessary.

We hope the above responses and attached information satisfy your agency's con­
cerns regarding the proposed permdt modifications. If there are any questions
regarding the information being submdtted, please contact me at 801-472-3411 or
Richard Allison at 801-472-5523. Thank you for your prompt consideration of the
proposed modifications.

Sincerely,
Price River Coal Company

KBH:jwb
Attadunents



PRICE RIVER COAL COMPANY
P.O. BOX 629 HELPER, UTAH 84526 (B01) 472·3411 • RECE,VED
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DI\lt::>IUN OF.OIL:
'GAS & M.INING' .

..

NOV 141985

,.;". ;

HAND DELIVERED

,.' ,

November 14, 1985

Dr. Dianne R. Nielson, Director
DIVISION OF OIL, GAS AND MINING
355 West North Temple
3 Triad Center, Suite 350 ­
Salt Lake City, UT 84180-1203

,'. "..
.. '::',":;' .... ~e: Special Conditions for Permit No. UT-0007

. ". ~,~j.~ .... ',"'.

Dear Dr. Nielsonz

•
•

Sincerel y,

Kenneth B. Hutchinson
Chief Engineer

PRICE RIVER COAl.. COMPANY

I

If there are a~ questions regarding the submittal, please contact me
at (801) 472-3411. Your prompt attention to this matter is appreciated.

Pursuant to Mr. L.P. Braxton's letter of November 6, 1985, the proposed
modifications to the drainage control plan for our facilities in Hardscrabble
Canyon have been reevaluated using an SCS Type II rainfall distribution. Since '",
the hydraulic designs in the original,. permit were -based upon the la-year, 24-hour.' "
storm event, the reeval uation was conducted using this same frequency storm.

The attached revisions are intended to replace our submittal of October
31, 1985. The ~nly items from the original submittal that must be incorporated
into the revisions are Table 7-13(A) and Exhibit 3.3-12. The remainder of the
text, figures. tables and exhibits have been revised and should be replaced with
the corresponding attached item.

KBH:jb•

'.

Attachments

--~-----_.,. ----
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·PRICE RIVER COAL CCMPANl1ECE'VED
P.O. BOX 6Zt HELPER, UTAH 84526 (801)412.3411

JAN 16 1986

•
January 16,1986 HAND DELIVERED

Or. Diame R. Nielson, Director
DIVISlaI or OIL, GAS AND MINDG
355 west North Temple
3 Triad center, SUite 350
salt Lake City, t1l' 84180-1203

Ie: Proposed Draina99 Control Modifications
Hardscrabble canyon, carbon county, utah

•

Dear Dr. Nielson:

1be following responses are sutIDi ttec1 to address the coummtts contained in Mr.
David :7. Cline's letter of December 30, 1985 pertaining to the proposed drainaqe
cootrol JD:lificationa .at our facili tie. in Hardscrabble canyon near Helper.

I aJIIIIN'1': Price River coal Oyny ...t also sutait c1e.igns for culverts 3 and
10 in Sowbelly Gulch in order to _t the requir.-nts of COndition 12•

BISPC»1SE: Infotmation pertaining to culverts 3 and 10 in SOWbelly Gulch was pre­
viously presented in PRCC's letter dated February 25, 1985 to Mr. Mark Humphrey
with the OSM. 'l'bat letter was S\1tIIitted to address, in part, condition 12. 'l'he
presently proposed modifications are confined to the facilities located in Hard­
scrabble canyon. Pursuant to a telephone conversation with Mr. Rick ~rs on
January 7, 1986, the culverts in Sowbelly Gulch need not be addressed in this
subnittal.

'I .1."1...,·

1'"

1-. CQ91I!Nl': '!'he proposal must contain a map of all diversion structures bein~~ ;-¥'"f'
ified or being affected by the modifications of diversions. The map shoul~ar-

ly depict the topography of the area and all d1versions should be labelecr and f
'referenced to in the text. htiitionally, the plan view of diversion D-6 on B:x- ---;~
bibit 3.3-11 aaat be correlated and referel'lCed to this map. '

•

~: 'l'be requested infotIBtion is presented on attached lXhibit 3.3-4&.
section 3.3-3(1)B paragraph four has been revised to reference the exhibit and
c:lescribe the segment of diversion D-6 which will be modified. f/7! ;;(/;t-V

~
t1'fC~

') CCJtJMBN'1': '1tle proposal DIlSt con in a watershed IIIlIp that clearly del ates each
aub-water&bed in Hardscrabble canyon. '!be ap DI1St depict each are draining to
each diversion or structure, controls (i.e. , topographic, be , etc.). that i ;'

delineate the area, distur and undisturbed areas, the locat of each diver- t/£(/,,'"
sion, ~ be of sufficient topoqraphic scale to determine elevation change and ...~/p._.,..,
hydraul1c length. 5~/i?"N/

RESPaGE: '!be watershed. boundaries and topographic inforation requested are
presented an at~c:hed Exhibit 7.3(A). lllviaed Tabl.. 3.3-S and 3.3-6 ahav cootrib­
utory, watersheds draining to each diver.ien or structure.



•

•

Dr. oiarme R. Nielson
January 16,1986
Page 2

~ COMMENT: '!he curve number for each sub-watershed IIDJSt be justified. The Novem­
ber 14, 1985 submittal states that the curve numbers were developed using the
methods outlined in the National Engineering Handbook, Section 4 - Hydrology
(Soil Conservation Service 1972). However, the variation in curve numbers for
each sub-watershed is unclear and the input parameters for each sub-watershed
should be presented (Le., soil type, ground cover type, and ground cover densi-
ty). .

RESPCNSE: '!be requested information pertaining to soil type, ground c;~er type,
and ground cover density were presented in the october 31, 1985 sutmittal. Pur­
suant to a telephone conversation with Mr. Rick SUIIIIl8rs on January 7, 1986, the
previously sutaitted information was determined to be adequate.

(, CCJt1M!N1': '!he proposal must contain desi9nS for the channel proposed to replace
culvert C-3. '!be design must demonstrate the capacity to convey the runoff from
the contributing watershed for a la-year, 24-hour precipitation event.

RESPalSE: Attached Table 3.3-5(0) contains a peak discharge determination for
the contributing watershed as well as a rating of the proposed ditch channel.
A typical cross-section of the proposed' diversion channel is presented in At­
tached Figure 3.3-9(A). Section 3.3-3(1)8 has been revised to contain a descrip­
tion of the proposed diversion•

~ CQt1MENT: '!be proposal must contain designs for the reclamation of the channel
in the vicinity of culvert C-2 after removal. These designs must include expect­
ed peak flow values, velocities and designs for channel stability measu.res.

RESPCNSE: At the present time, it is proposed to remove culvert C-2 and reshape
the channel to conform to the existing stream channel geometry upstream and down­
stream of the culvert. Final reclamation of the channel is not proposed at this
time since areas adjacant to the diversion channel will still be required for
continuing operations in the area. Upon completion of mining activities in the
area, final reclamation of the channel will be accomplished according to the ap­
proved reclamation plan in the original MRP. Section 3.3-3(1)8 has been revised
to contain a description of the proposed modification.

/) CCJt1MIN1': The proposal must contain exit velocities and designs for energy dis­
sipators for culverts C-l, C-2, C-4, C-5, and the replacement culvert for C-3.

RESPQliSE: Section 3.3-3(1)C has been revised to contain the requested informa­
tion for culverts C-l, C-3 and C-4. Since culvert C-2 will be removed and not
replaced, and no modifications are prop:>sed to C-5 the carment does not apply
to these two culverts.

\ c:.'CI9fENT: The proposal must contain designs for the inlet conditions present at
the replacement culvert for C-3. Because the inlet of this culvert is located
at an approximate 90 degree angle from the direction of flow in diversion 0-3,
designs for the inlet conditions will be required to determine the potential
for erosion in this area and the adequacy of the culvert to pass the design
flow.



••

•

•

Dr. Dianne R. Nielson
January 16,1986
Page 3

RESPCNSE: '!he culvert inlet will be provided with a metal end section and the
di tch channel will be enlarged around the inlet to form a stilling basin as noted
on Exhibit 3.3-10(A). The berm which will form the stilling basin will be con­
structed of compacted rock material excavated during installation of the culvert.

The berm will tie into the hillside on the right side and be extended upstre_
along the diversion channel to provide a minimum of 5 feet.of hea~ter depth.
'111e upstream slope of the berm will be riprapped with 12 inch stone. Attached
Figure 7-9(A) indicates that 12 inch stone rlprap on a 2H:IV slope can resist
displacement by a velocity of approximately 10.5 feet/second. The combination
stilling basin and riprap armOr is judged to be sufficient to prevent erosion
and provide the required headWater at the culvert inlet.

V\, CCJ4MENT: '!be proposal JlDJst contain designs to demonstrate that each proposed
channel will be stable at the design flow. Due to the large peak flow expected
for diversion D-6 (368 cfs), a filter blanket will be required for the riprap
design. Btli.£... StliT

<./RES~: Proposed diversion o-3A will be excavated into rock 'tb a typical ~
cross-section as shown in Fig.: 3.3-9(Ah The design rating indicates a peak ve- l~v
locity of about 3.4 feet/second. The design velocity is well below the permiss-/"fS

5H
-,(

iblevelocity for channels constructed in rock. Existing diversion D-6 was c~
structed in rock. The right side slope, bottom and varying heights of the left
side slope are composed of intact rock material. The confining berm which com-
poses the upper portion of the left side slope is constructed of compacted un­
consolidated material. The proposed modifications to 0-6 will be to place addi-
tional compacted fill material on the existing ber.m along a portion of the div-
ersion channel. '!he HEC-2 caaputer run for 0-6 indicates that channel velocities
(parameter VCH in summary printout Table 150) in the reach to be modified are in

,the range of 8.6 to 10.5 feet/second. Attached Fig. 7-9 (A) indicates that 12 inch
stone riprap placed on a 2H:1V slope can withstand those velocities. '!be need
'for a filter blanket beneath the riprap is debatable. Within 15 days of the c0m­
pletion of the confining berm and prior to placement of the riprap, PRCC will
contact the Division of Oil, Gas and Mining and after an on-site investigation
and consultation with UDOGM the need for a filter blanket or filter fabric will
be determined. section 3.3-3(1)8 has been revised to contain this information.

\ \h:OMMINT: DiscrePancies exist between Table 7-13A and Table 7-14A concerning the
size of the sub-watersheds. These discrepancies JlDJSt be clarified.

RESPOOSE: 'lbe watershed areas contained in Table 7-13(A) are the areas determined
for each of the individual watersheds. As discussed in Section 7.2-2(5)(A) a few
of the watersheds were combined for computational expediency (Ex. sub-areas HC-6,
HC-7 & HC-8). The watershed areas shown in Table 7-14(A) are the combined areas
of the individual sub-waterSheds. The confusion resulted from the output HYDGRAPH
file naming convention used by the HYDRO program. A note has been added to Page
1 of Table 7-14(A) to clarify the data in the table. Identification of the water­
sheds are contained in the Watershed Analysis Table following the project Sl.1DIDary
Table in Table 7-14 (A) •

~ CCJ'JMENT: '!be HEC-2 computer output presented in the November 14, 1985 subnittal
DUSt be clearly labelled and all computer code designations IlI1St .be defined. A
narrative of the conclusions drawn frem the COII91ter run must be included in the
subldttal.



Dr. Dianne R. Nielson
January 16,1986
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RESPONSE: The attached cover sheet for the HEC-2 computer run contains the table
number and identifies the contents of the table. The cover sheet should be in­
serted immediately preceeding the HEC-2 output. Definitions of the code desig­
nations used in the HEC-2 program are presented in Appendices VI and VII con­
tained in HEC-2 water Surface Profiles Users Manual, U.S. Army Corps of Engineers
September 1982. A copy of the users manual will be provided for your reference,
if requested. The narrative description of the conclusions drawn from the HEC-2
run contained in Section 3.3-3(1)B have been expanded.

\ ~ COMMENT..J Paragraph 1 Section 3.3-3 (1) states that cuIvert C-1 has been evaluated
and is adequate to pass the 10-year, 24-hour storm. However, paragraph 4 in the
same section states that culvert C-1 is not adequate to pass the additional flow
from the relocation of culvert C-3. This discrepancy must be clarified.

RESPONSE: Section 3.3-3(1)C has been revised by removing paragraph 1 and reword­
ing paragraphs 2 and 3.

\~ICOMMENT: Upon final approval of the designs, the applicant will need to update
the MRP (including all applicable maps of Hardscrabble Canyon) to reflect the
changes in the drainage plan and site layout.

RESPONSE: The MRP will be updated after approval of the proposed minor modifi­
cations.

The text of the November 14, 1985 submittal has been revised. The original text
should be replaced with the revised text attached. Also included are revised
Tables 7-13(A) and 7-14(A) (Page 1). Tables 3.3-5 and 3.3-6 have been revised to
reflect the changes in watersheds draining to the diversions and culverts. These
tables replace the corresponding tables in the original MRP. New information to
address comments in Mr. Cline'S letter include: Tables 3.3-5(C) and 3.3-5(0);
Figures 3.3-9(A), 3.3-11(A) and 7-9(A); and a cover sheet for Table 7-15(A).
This information should be incorporated into the submittal in numerical order.

We hope the above responses and attached information satisfy your agency's con­
cerns regarding the proposed permit modifications. If there are any questions
regarding the information being submitted, please contact me at 801-472-3411 or
James Buck at 317-266-2673. Thank you for your prompt consideration of the pro­
posed modifications.

Sincerely,
Price River Coal Company

Kenneth B. Hutchinson
Chief Engineer

KBH:jwb
Attachments



e 3.3-3 (1) B DIVERSION DITCHES (ADDENDUM) (Revised 3/12/86)

Condition No.2 to the MRP required the redesign of diversions ~1, 0-4 and ~6.

The reclamation of the Goose Island area was completed in November 1984. Diver­
sion ~1 was eliminated by the reclamation and subsequent reconstruction of the
main stream channel through the Goose Island area. The elimination of diversion
~1 also significantly reduced the watershed area contributing flow to 0-4.
The former watershed area was approximately 540 acres while the present area is
about 3.5 acres. This information was previously presented in PRCC's letter
dated February 25, 1985 to Mr. Mark Humphrey with the OSM. This letter was sub­
mitted to address, in part, Condition No.2.

In this letter, PRCC also proposed to reconstruct 0-6 from the warehouse stor­
age yard to downstream of Pond 009 to the design specifications submdtted for
reclamation channel RC-5. Reclamation channel RC-5 was designed for the peak
flow resulting from a 100-year, 24-hour storm event. Operational changes being
considered for the Hardscrabble Canyon facilities would make the reconstruc­
tion of 0-6 to the specifications of RC-5 unworkable. At the present time,
it is being considered to continue to utilize the Hardscrabble Canyon facili­
ties for approximately 15 to 20 years. With this operational change in mind, it
is proposed to modify the existing diversion 0-6 to convey the peak discharge
resulting from~10-_a{::r-2~hour storm event.

The existing d ~~~~i~~smodeled using the u.S. Arnrt Corps of Engineers
HEC-2 water Sur - '._ ._. ofiIe computer program. The modeling was completed for
a reach of ~pproximately 2550 feet of the diversion commencing just upstream
of pond OOg- and terminating just downstream of culvert 5, near the upPer bath
house. See Exhibit 3.3-4a for the location of the referenced strutures. The peak
discharge resulting from the 10-year, 24-hour storm is 368 cfs. The peak dis­
charge determination is presented in the Addendum to Chapter VII contained in
this subndttal. The water surface profile for the design storm is presented in
Exhibit 3.3-11 contained in this submdttal. Stream channel cross-sections of the
existing diversion used in the computer model are presented in Exhibit 3.3-12.
The purpose of the HEC-2 modeling was to determine if the confining berm was
adequate to contain the design discharge.

The results of the flood routing indicate that the confining berm along a por­
tion of the diversion channel is too low to contain the design discharge. To
contain the design discharge and provide the necessary 0.3 feet freeboard, the
berm will need to be raised a minimum of 0.3 feet at cross-section 0+00 and a
maximum of 2.45 feet at cross-section 4+00. The total length of berm that must
be raised is approximately 1160 feet from near cross-section 0+00 to about cross­
section 11+60. See exhibit 3.3-4a for the locations of the referenced cross­
sections. The HEC-2 computer run indicates that the channel velocities in the
reach to be modified are in the range of 8.6 to 10.5 feet/second.

A typical cross-section of the diversion channel and berm depicting the raising
of the berm is presented in Figure 3.3-12(A). The additional fill material will
be compacted and the left channel side slope protected with riprap. Existing
diversion ~6 was constructed in rock. The right side slope, bottom and varying
heights of the left side slope are composed of intact rock. Figure 7-9(A) indi­
cates that 12-inch stone riprap placed on a 2H:1V slope can withstand the velo­
cities predicted by the HEC-2 model. Within 15 days of the completion of the
raising of the confining berm and prior to placement of the riprap, PRce will
contact the UOOGM and after an on-site investigation and consultation with the



3.3-3 (1) B (Continued) (Revised 3/12/86)
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UDOGM the need for a filter blanket or filter fabric will be determined. PRCC
will place riprap on all sections of 0-6 that are not constructed in intact bed-
rock. .

The proposed replacement of culvert C-3 discussed in Section 3.3-3 (1) C will in­
crease the flow to diversion 0-2. The adequacy of 0-2 to convey the additional
flow was evaluated. Attached Table 3.3-5(A) contains the results of the rating
of a typical cross-section of 0-2 downstream of the proposed culvert. The rating
shows the design discharge will flow at a depth of approximately 1.1 ft. The
existing channel has a minimum depth of 2.3 ft and is therefore adequate for
the la-year, 24-hour design discharge of 69 cfs. The rating of 0-2 indicates a flo
velocity of about 11.7 fps. Figure 7-9(A) indicates that IS-inch riprap will with­
stand the computed flow velocity. Figure 3.3-8(A) contains a typical cross-section
of diversion 0-2 below the outlet of C-3 showing the proposed riprap lining. With­
in 15 days prior to the placement of the riprap, PRCC will contact the UDOGM
and after an on-site investigation and consultation with UDOGM, the need for a
filter blanket or filter fabric under the riprap will be determined.

The replacement of C-3 will also require the installation of a small diversion,
0-3A, to convey the runoff from undisturbed area HC-3A to the main diversion.
The location of proposed diversion 0-3A is shown on Exhibit 3.3-4a. A typical
cross-section of the proposed 0-3A diversion channel is presented in Figure
3.3-9(A). Table 3.3-5(0) contains a HYDRO peak discharge determination for the
contributing watershed, HC-3A, as well as a rating of the proposed ditch channel.
Due to the unstable nature of the existing slope, it is proposed to stabilize
the slope by placing additional fill against the slope. The outslope of the new
fill will be placed at a 2H:lV slope. The proposed diversion O-3A will be con­
structed on top of the fill. Diversion 0-3A will be lined with a half round cul­
vert consisting of an IS-inch diameter CMP split in half. The discharge rating
indicates that the design discharge will flow at a depth of about 0.25 feet and
at a velocity of approximately 5.0 fps.

The removal of culvert C-2 discussed in Section 3.3-3(1)C will require reshaping
the channel in the vicinity of the removed culvert. It is proposed to reshape the
channel to conform to the existing stream channel geometry upstream and down­
stream of the culvert. Final reclamation of the channel is not proposed at this
time since areas adjacant to the diversion channel will still be required for
continuing operations in the area. Upon completion of mining activities in the
area, final reclamation of the channel will be accomplished according to the re­
clamation plan in 3.3-4. Table 3.3-5(C) contains a rating of the proposed channel
configuration after removal of culvert C-2. The rating indicates the design dis­
charge of 270 cfs will flow at a depth of about 2.1 feet and a velocity of about
10.7 feet/second. Figure 7-9(A) indicates that 1 foot stone riprap can withstand
the computed velocity. A typical cross-section of the proposed channel geometry
and riprap lining is shown in Figure 3.3-11 (A). Wi thin 15 days prior to the
placement of the riprap, FRCC will contact the UDOGM and after an on-site investi­
gation and consultation withUDOGM the need for a filter blanket or filter fabric
under the riprap will be determined.
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TABLE 3.3-5 (REVISED 1/16/86)

• DIVERSIOOS

STRUCTURE CCNI'RIBtrroRY TOTAL DESIGN DISCHARGE
NUMBER WATERSHEDS DRAINAGE AREA 10 YR., 24 HR S'IORM

0-1 (RECLAIMED)

0-2 HC-9 & HC-3 73.4 AC. 69 crs I'

0-3 Hc-l 60.7 AC. 51 crs

0-3A HC-3A 1.8 AC. 1.5 crs

0-4 HC-9A 3.5 AC. 4.9 crs

0-5 HC-2,3,4,5,6, 712.7 AC. 296 ers
7 ,8,9,lL___ - ----

• 0-6 HC-1,2,3,4,s, 911. 7 AC. 368 crs
6,7,8,~,11,
14,16,1\7

I

•

0-7 .
~".-', .... HC-1 & 17 126.4 AC. 85 ers



Project Title
Location

03/06/86
TABLE 3.3-5(A) (Revised 3/12/86)

* ************************************* *
* +++ DITCH +++ *
* DYNAPLAN Worksheet *
* Ver. 1.0 - James W. Buck, P.E. *
* ************************************* *

INPtrr DATA

Diversion 0-2 Rating D/S of C-3 OUtlet
Hardscrabble Canyon near Helper, utah
Price River Coal Company

Channel Slope - 0.1740 feet/foot
Mannings 'n' • 0.0450
Bottom Width • 4.00 feet
Left Sideslope - 1.50 H 1.00 V
Right Sideslope - 1.50 H 1.00 V
Depth Increment - 0.10

DESCRIPTION

OITCH is a DYNAPLAN worksheet which will calculate unifor.m flow
information for trapezoidal or triangular channels. This
information can assist a user in sizing a channel configuration
to pass a given discharge or in determining if an existing channel
configuration will adequately pass a certain diacharge.

The following foomulas are used to calculate channel parameters
and flow infoomation:

Area - «0.50)*(Left Sideslope HjLeft Sideslope V)*(Depth**2»+
(Depth*Bottom Width)+((O.50}*(Right Sideslope HI
Right Sideslope V)*(Depth**2»

Wetted Perimeter - ((Depth)*(l+(Left Sideslope H)/
Left Sideslope V)**2)+(Bottom Width)+
(Depth)*(l+(Right Sideslope H/
Right Sideslope V)**2)

Hydraulic Radius - Area/Wetted Perimeter

Topwidth - ((Left Sideslope HjLeft Sideslope V)*(Depth)+
(Bottom Width)+( (Right Sideslope HIRight Sideslope V)*
(Depth) )

Discharge (0) -((1.486)*(Area)*(Hydraulic Radius**0.667)*
(SIope**0.5»/(Manning's Roughness Coefficient)

Average Velocity - Discharge(O)/Area

Froude Number - Average Velocity/((32.2)*(Area/Tbpwidth»**0.5)

The source for these equations was Open Channel Hydraulics
(Chow, 1959).



f
TABLE 3.3-5(A) Cant. (Revised 3/12/86)

OUTPUT DATA

oepth Q Velocity Froude Area Perimeter Radius Topwidth
(feet) (cfs) (ft/sec) Number (sq ft) (feet) (feet) (feet)

0.00 0.00 0.00 0.000 0.00 4.00 0.00 4.00
0.10 1.19 2.87 1.628 0.42 4.36 0.10 4.30
0.20 3.80 4.42 1.803 0.86 4.72 0.18 4.60
0.30 7.54 5.65 1.907 1.34 5.08 0.26 4.90
0.40 12.30 6.68 1.980 1.84 5.44 0.34 5.20
0.50 18.03 7.59 2.036 2.38 5.80 0.41 5.50
0.60 24.72 8.41 2.081 2.94 6.16 0.48 5.80
0.70 32.36 9.15 2.119 3.54 6.52 0.54 6.10
0.80 40.95 9.84 2.152 4.16 6.88 0.60 6.40

,G';9()' .. ,,,,,,§G'.'56"'" lC).49 . 'i~8ft·. 4.82 7.24 0.66 6.70
1.00 61.03 11.10 2.206 5.50 7.61 0.72 7.00
1.10 72.55 11.67 2.229 6.21 7.97 0.78 7.30
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TABLE 3.3-6 (REVISED 1/16/86)

CULVERTS

STRUCTURE
NUMBER

. C:-2 (TO BE
REMOVED)

CONTRIBUTORY
WATERSHEDS

A
'7 ,

HC-3 & 9 1 .,)0 .

1
HC-4 , 5 , 6, 7 , 8 I HL:" /1 .

4f!:'

TOTAL
DRAINAGE ARFA

73.4 AC.

584.1 AC.

DESIGN DISCHARGE
10 YR., 24 HR STOM

69 CFS

269 CFS

C-3

C-4

C-5

51 CFS

281 crs

281 CFS

<;-6

C-7 HC-2.3,4,5,6,7,
8,9,11,1~,16

55.0 AC.

785.3 AC.

54 CFS

352 CFS

~ /Y'C"--.3

--:: de!". - f"~-y

'":5 f' .r.:?.( ~:/



• 3.3-3 (1) C CULVERTS (ADDENDUM) (Revised 1/16/86)

To address Condition #2 of the MRP PRCC proposed to upgrade culverts C-3 and C-4
in accordance with Exhibit 3.3-10. The primary purpose of this proposed modifica­
tion was to expand the No. 4 Mine loadout to accommodate tandum trucks. The pro­
proposed plan was to be implemented in the event that reclamation was not complet­
ed in Hardscrabble canyon by December 31, 1986. This information was previously
presented in PRCC's letter dated February 25, 1985 to Mr. Mark Humphrey with the
OSM.

Operational changes being considered for the Hardscrabble canyon facilities would
make the proposed modifications unnecessary. At the present time, it is being
considered to continue to utilize the Hardscrabble Canyon facilities for approxi­
mately 15 to 20 years and, therefore, the reclamation of Hardscrabble Canyon
will not be completed by December 31, 1986. The loading of tandum trucks is no
longer being considered and the previously proposed modifications are unnecessary.
However, to correct the stability problem associated with the existing installa­
tion of culvert C-3, it is proposed to remove C-3 and replace it with a buried
culvert.

•

•

The proposed culvert C-3 installation will convey flow from diversion 0-3 beneath
the No.4 Mine conveyor and discharge into 0-2. Exhibit 3.3-10(A) shows the
location and installation details for the replacement of culvert C-3. Attached
Figure 3.3-15(A) shows the hydraulic design data for sizing the replacement
culvert. The drainage area contributing flow to the culvert is about 60.7 acres
(Subarea HC-3) with a la-year, 24-hour sto~ discharge of 51 cfs. The culvert
inlet will be provided with a metal end section and the ditch channel will be
enlarged around the inlet to fo~ a stilling basn as shown on Exhibit 3.3-10(A). .
The berm which will form the stilling basin will be constructed of compacted
rock material excavated during installation of the culvert. The berm will tie
into the hillside on the right abutment and be extended upstream along the diver­
sion channel to provide a minimum of 5 feet of headwater depth. The upstream
slope of the berm will be riprapped with 12 inch stone. Figure 7-9(A) indicates
that 12 inch stone on a 2H:lV slope can resist displacement by a velocity of
approximately 10.5 feet/second. The outlet velocity from the culvert at the de­
sign flaw is 9.8 feet/second. Figure 7-9(A) indicates the 12 inch stone riprap
proposed for the outlet will withstand displacement by this velocity.

The proposed culvert installation will divert additional flow to culvert C-l.
The adequacy of C-1 to convey the additional flow was evaluated. Attached
Figure 3.3-13(A) shows the hydraulic data used to evaluate C-l. The combined
drainage area to C-1 is about 73.4 acres (Subareas HC-3 and HC-9) with a 10­
year, 24-hour storm discharge of 69 cfs. The existing culvert was determined
to be inadequate for the combined flow. To provide sufficient discharge capa­
city, it is proposed to replace the existing culvert with a 42" CMP. The hy­
draulic data used for sizin9 the new culvert are presented in Figure 3.3-l3(A).
The discharge from culvert C-1 has free outfall. The flow drops approximately
5 feet to the 0-5 channel. The channel below the outlet will be protected with
18 inch stone riprap•



•

•

•

3.3-3 (1) C (Continued) (revised 1j16/S6)
Page 2

The proposed replacement of culvert C-3 will increase the flow to culvert C-4
since the runoff from sub-area HC-3 will enter the main diversion upstream
of C-4 instead of downstream as is now the case. The adequacy of C-4 to convey
the additional flow was evaluated. Attached Figure 3.3-16(A) shows the hydrau­
lic data used to evaluate C-4. The 10-year, 24-hour storm discharge to C-4 is
approximately 280 cfs. The existing culvert was determined to be inadequate for
the increased flaw rate. To provide the required discharge capacity, it is pro­
posed to replace the existing culvert with a 72" 00. The hydraulic data used
in sizing the new culvert are presented in Figure 3.3-16(A). The outlet velocity
for the design discharge is 17.2 feet/second. Figure 7-~(A) indicates that 24
inch stone riprap placed on the channel bottom can withstand displacement by the
design velocity. The outlet will be protected with 24 inch stone riprap.

The adequacy of existing culvert C-2 to Convey the peak discharge from the 10­
year, 24-hour storm was evaluated. The existing installation was determined to
be inadequate for the design discharge. It is proposed to remove the existing
culvert and not replace it. The road over the culvert provided access to the
Goose Island area. Due to the reclamation of the Goose Island area, access to
the area will be restricted for periodic maintenance of the area. Access to the
Goose Island area can still be accomplished by the road from the No. 4 loadout.
Attached Figure 3.3-1S(A) shows the hydraulic data used to evaluate C-2.

The adequacy of existing culvert C-S to convey the peak discharge from the 10­
yeaI;' f 24-hour storm was evaluated. The existing installation was determined to
be adequate for the design discharge. The hydraulic data used in the evaluation
are presented in Figure 3.3-17(A) •



03/03/86
~LE 3.3-5(C) (REVISED 3/12/86)

* ************************************* *
* +++ DITCH +++ *
* DYNAPLAN worksheet *
* Ver. 1.0 - James W. Buck, P.E. *
* ************************************* *

INPUT DATA

1.00 V
1.00 V

Diversion 0-5 Rating After C-2 Removal
Hardscrabble Canyon near Helper, Utah
price River Coal Company

Channel Slope = 0.0500 feet/foot
Mannings 'n' = 0.0400
Bottom Width • 8.00 feet
Left Sideslope. 2.00 H
Right Sideslope • 2.00 H
Depth Increment = 0.30

Project Title
Location

DESCRIPTION

DITCH is a DYNAPLAN worksheet which will calculate uniform flow
information for trapezoidal or triangular channels. This
information can assist a user in sizing a channel configuration
to pass a given discharge or in determining if an existing channel
configuration will adequately pass a certain diacharge.

The following formulas are used to calculate channel parameters
and flow information:

Area • «0.50)*(Left Sideslope H/Left Sideslope V)*(Depth**2))+
(Depth*Bottom Width)+«0.50)*(Right Sideslope H/
Right Sideslope V)*(Depth**2))

Wetted Perimeter .. «Depth)*(l+(Left Sideslope H)j
Left Sideslope V)**2)+(Bottom Width)+
«Depth)*(l+(Right Sideslope H/
Right Sideslope V)**2)

Hydraulic Radius - AreajWetted Perimeter

Topwidth • «Left Sideslope H/Left Sideslope V)*(Depth)+
(Bottom Width)+«Right Sideslope H/Right Sideslope V)*
(Depth) )

Discharge (Q) -«1.486)*(Area)*(Hydraulic Radius**0.667)*
(Slope**0.5))/(Manning's Roughness Coefficient)

Average Velocity • Discharge(Q)/Area

Froude Number • Average Velocity/«32.2)*(Area/Topwidth))**0.5)

The source for these equations was Open Channel Hydraulics
(Chow, 1959).



TABLE 3.3-5(C) Cont. (Revised 3/11/86)

0lJI'PU'l' DATA

Average Wetted Hydraulic
Depth Q Velocity Froude Area perimeter Radius Topwidth
(feet) (cfs) (ft/sec) Number (sq ft) (feet) (feet) (feet)

0.00 0.00 0.00 0.000 0.00 8.00 0.00 8.00
0.30 9.09 3.52 1.172 2.58 9.34 0.28 9.20
0.60 29.52 5.35 1.294 5.52 10.68 0.52 10.40
0.90 59.58 6.76 1.365 8.82 12.02 0.73 11.60
1.20 99.03 7.94 1.416 12.48 13.37 0.93 12.80
1.50 147.99 8.97 1.456 16.50 14.71 1.12 14.00
1.80 206.72 9.90 1.489 20.88 16.05 1.30 15.20

~ 2.10 275.58 10.76 1.517 25.62 17.39 1.47 16.40
2.40 354.93 11.55 1.541 30.72 18.73 1.64 17.60
2.70 445.19 12.30 1.563 36.18 20.07 1.80 18.80
3.00 546.75 13.02 1.583 42.00 21.42 1.96 20.00
3.30 660.05 13.70 1.601 48.18 22.76 2.12 21.20
3.60 785.47 14.35 1.618 54.72 24.10 2.27 22.40
3.90 923.45 14.99 1.634 61.62 25.44 2.42 23.60
4.20 1,074.39 15.60 1.649 68.88 26.78 2.57 24.80
4.50 1,238.70 16.19 1.664 76.50 28.12 2.72 26.00
4.80 1,416.78 16.77 1.677 84.48 29.47 2.87 27.20
5.10 1,609.03 17.33 1.690 92.82 30.81 3.01 28.40
5.40 1,815.85 17.89 1.702 101.52 32.15 3.16 29.60
5.70 2,037.62 18.43 1.714 110.58 33.49 3.30 30.80
6.00 2,274.74 18.96 1.725 120.00 34.83 3.45 32.00
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TABLE 3.3-5(0)
(Revised 3/12/86)

Diversion O-~ Discharge Rating
Hardscrabble Canyon near Helper, utah

watershed Area = 1.8 acres
Design Discharge. 1.0 cfs (lO-yr, 24-hr)

Proposed diversion lining is a l8-inch diameter CMP split in half, S-0.10'/'
(2.67"xO.5" corrugations, unpaved; n=0.024)

Determdne.discharge rating using Manning'S Equation:

Q- 1. 486/nxAxR~S~

Where: Q- Discharge; cfs
n- Manning Friction Factor
A- Cross-sectional Area; square feet
R~ Hydraulic Radius; feet
S- Channel Slope; feet/foot

For an 18-inch pipe flowing full:

n- 0.024
~ 1.767 sq. feet
R- 0.375 feet
S- 0.10 ft/ft

Qfull- 1.486/0.024(1.767) (0.375~ (0.10)l%
Qfull- 18.0 cfs

Vfull- Qfull/A ~ 18.011.767 - 10.2 fps

For part full pipe flow:
(from Fig. 36 Handbook of Concrete Culvert Pipe HYdraulics,portland Cement Assoc.
1981)

djD

0.1
0.2
0.3
0.4
0.5

For an l8-inch CMP:

Q,lQfull V;Vfull

0.03 0.40
0.09 0.62
0.20 0.78
0.33 0.90
0.50 1.00

0- 1.5 feet
Qfull- 18.0 cfs
Vfull~ 10.2 fps

d

0.15'
0.30'
0.45'
0.60'
0.75'

Q

0.54 cfs
1.62 cfs
3.60 cfs
5.90 cfs
9.00 cfs

v

4.1 fps
6.3 fps
7.9 fps
9.2 fps

10.2 fps
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(Revised 1/16/86)

• 7.2-2 (5) A HYDROLOGIC CALCUlATIONS & ASSUMPTIONS/FORMULAS/REFERENCES (ADDENDUM)

AMAX Coal C011'paI1Y'S HYDRO (HYDRograph Operations) software system was selected
to model the hydrologic and hydraulic response of the watershed to rainfall
amounts representing the the lO-year, 24-hour storm event.

The HYDRO system is comprised of six individual programs. Five of ~ese pro­
grams perform an individual hydroqraph operation and are as follOW$: HYGEN ­
Hydrograph Generation; HYSUM - Hydrograph StmIIIlation;HYLAG - Hydrograph Lagging;
CHROU'I' - Channe,l Routing; and RSROUT - Reservoir Routing. The sixtJ;1 program is
the HYDRO executive program which accesses the five operation programs and also
enables the submittal of batch runs."

•

•

The HYDRO system has the capability to develop storm-runoff hydrographs, lag
hydrographs, combine hydrographs, and channel and reservoir route hydrographs
for single or multiple watershed analysis. The HYDRO system provides a user
the option of selecting which of several methods of hydrograph development is
most applicable for a certain situation or location. The multiple watershed
capability of HYDRO allows the user to analyze the effects on storm runoff for
a complex watershed system with varying characteristics and configurations. The
hydrograph routing capability allows analysis of the effects of v~rious hydrau­
lic structures on storm runoff.

The Bureau of Reclamation method, as outlined in Design of5mall Dams (Bureau
of Reclamation, 1973), was used to develop synthetic storm hY'rographs for the
sub-watersheds. The SCs Type II rainfall distribution was used for the 10-year,
24-hour storm event. The rainfall volume used for the lO-year, 24-hour storm
event was 1.9 inches. The rainfall volume was determined from NOAA Atlas 2,
Volume VI, Rainfall Frequency Maps of utah (National OCeanic ana AtmosPheriC
Admdnistration,1974).

The watershed areas for Hardscrabble Canyon are delineated on Exhibits 7.3 and
7.3(A). The total watershed was divided into 19 sub-areas (HC-1 to HC-19)
at points where hydraulic structures were or planned to be located, at conflu­
ences of streams anq;or tributaries and where runoff information was desired
(i •e., runoff volume and peak discharge). The individual sub-areas were plani­
metered and the areas of each determined. The calculated areas are presented in
attached Table 7-l3(A).

Runoff curve numbers for each of the sub-watersheds were developed using the
methods outlined in the National En ineerin Handbook, section 4 - rol
(SCS, 1972). The hydrolog1c so classi icat ons 0 e sur ace soi s 1n the
watershed were determined from the Preliminary Soil Survey of Carbon County,
utah (unpublished Report obtained from Robert Fish, SCS, Price, utah). The
runoff curve numbers for the soil classifications present in the watershed
were determined from Figure 9.5 (NEH-4) assuming an herbaceous ground cover
with a ground cover density of 50 percent. The ground cover type and density
are based upon information presented in Exhibit 9.1 in the original MaP and
on-site observations. The majority of the drainage area is covered by a mixed
brush ground cover with minor areas of oak-aspen brush and juniper-sage-grass
mixes. The herbaceous ground cover assUlt\Ption is conservative in that it
yields the highest runoff curve number for a given ground cover density.



•

•
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7.2-2 (5) A (CONTINUED) (REVISED 1/16/86)

The minimum retention rates (MRR) selected for the hydrologic soil groups in
the watershed were the recommended values presented in the table on Page 64
of Design of small Dams (1973). The exception to this is the MEUl for the
B/C hyarologlc soil group which was selected as the lim!t between the B and
C soil groups (i.e. 0.15).

The time of concentration for the individual sub-areas was deter.mined using
Kirpich's formula. A few of the smaller areas were combined together and a
combined time of concentration was calculated (Ex. Sub-areas HC-6,HC-7 & HC-8).
The sub-areas combined had similar runoff characteristics and were combined for
computational expediency.

The results of the runoff curve number, minimum retention rate and time of con­
centration calculations for the individual sub-watersheds in the Hardscrabble
canyon area are presented in attached Table 7-13(A).

The HYDRO program uses. a computational time increment of 0.1 hours. Runoff from
sub-areas having a time of concentration less than this value is computed ass~

ing instantaneous runoff. The results of the HYDRO run for the 10-year ,24-hour
stonm event for the Hardscrabble Canyon watershed are presented in attached
Table 7-14 (A) •

The HEC-2 water Surface Profiles Pro9ram (U.S. Army Corps of Engineers,
September, 1982 version) was used to develop a water surface profile for the
10-year, 24-hour stor.m discharge along diversion 0-6 to evaluate the adequacy
of the existing diversion. The flow rate used in the HEC-2 model was the value
developed by the HYDRO hydrologic model. The results of the computer run are
presented in Table 7-15(A) •



• TABLE 7-13(A)
(Revised 1/16/86)

AREA, CURVE NUMBER, TIME OF CONCENTMTION
AND

MINIMUM RETENTION RATES
FOR

UNDISTURBED AREAS IN
HARDSCRABBLE CANYON

WATERSHED AREA RUNOFF CURVE MINIMUM RETENTION TIME OF
NO. (ACRES) NUMBER RATE CONCENTRATION

HC-1 124.2 78 0.13 0.09
HC-2 53.1 79 0.12 0.08
HC-3 60.7 84 0.08 0.08
HC-3A 1.8 76 0.15 0.02
HC-4 173.5 81 0.11 0.12
HC-5 356.8 78 0.14 0.23
HC-6 27.7 76 0.15 0.04
HC-7 4.2 76 0.15 SEE HC-6
HC-8 13.1 7Q ----O-..l5 - ..- SEE-HC-6
HC-9 12.7 /89\ 0.04 0.07
HC-9A 3.5 ': 89! 0.04 0.03• " HC-IO 6.5 \"8T 0.06 0.03.. J
HC-1I 55.0 83 0.09 0.07

"'-,HC-12 8.5 76 0.15 0.04
'HC-13 1.3 76 0.15 0.03

HC-14 2.1 76 0.15 SEE HC-2
"HC-1s 19.3 79 0.13 0.03

HC-16 17.7 80 0.12 0.03
HC-17 2.3 . 79 0.13 SEE HC-I,',,-

..... HC-18 -4.7 - 76 0.15 0.04
"" HC-19 1.0 76 0.15 SEE HC-18

•
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********....*******************************
* +++ HYCURVE +++ *
* DYNAR.AN Worksheet *
* Ver. 1.0 - James W.Buck, P.E. *
*******************************************

10118/85

.'·:.":,'f"·'·

SCS RUNOfF CURVE NUM3ER AND
MINIMJM RETENTION RATE CAlCULATIONS

Proj act Title: Price River Coal Company
Location : HardscrabbleCanyonUtah

Sub-area HC-2

+H·+++'" I I II I I "I +oJ., I I I I I I I +++ Iii I I I I I I t+ I I I "H I I "++++1 I I I I +-+-++++1 I I I I I 1.1 I "II I I I I I "+
~~,

/ftC.-

i,
I

MRR I I
( in/hr) A x CN I A x MRR I
ea_~__...~

-~-_......~....- I ....----...~ I
I I /' -z,/0.150 3,029.36 I 5.98 I

e.126 0.00 I 9.6e-1
0.040 1,181.92 0.53~

I 1/f
, ~.

TOTALS 53.14 4,211.28 6.51....' ..... .......' ..'. • ••••••

Weighted CN = 79.25 11'
;a=======

Weighted MRR = 0.12
l", ;a======
~i.!,.~+ ... I I I I I I III I +HI I H I lit I II I"" HI I I • I I It .." I I I II I I +++ I I I I I I I H+++++ I I I '" I 11++++

I
I .
I
t
i

I I AREA,A I I
1.<~t)K - COVER CONDITION "T' (acres) I CN I. J ,:'.c::~;':~.'/~~_IIIIII~"'__~_"' ~""'__'" ·1 ~..~_..~ I ....... I

" t. I I I
~·Tll(\ ... FOREST/RANGEl 39.86 176 I
I ~ST/RANGE '? ----ilr--06;•.eeel6-1·.Ir--E8el&.-1~I--...q.;t2Et-r----.cl..Q.(U--Er.-e&
Iii ~·FOREST/RANGE I 13.28 89
~ I
! I
I I
t I
I I
I I
1 I
I I

.1 :, I
I I
t
I
I '



•
*******************************************
* +++ HYCURVE +++ *
* DYNAPLAN Worksheet *
* Ver. 1.0 - James W. Buck, P.E. *
*******************************************

SCS RUNOFF CURVE NUMBER AND
MINIMUM RETENTION RATE CALCULATIONS

10/18/85

Project Title
Location

Price River Coal Company
Hardscrabble Canyon Utah
Sub-area HC-3

•

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
AREA, A MRR

SOIL - COVER CONDITION (acres) CN ( in/hr) A x CN A·x MRR
-~--------~~-------------~ -------- ------- ___... iIIIIIII_______ -------
B/C - FOREST/RANGE 24.27 76 0.150 1,844.52 3.64
C - FOREST/RANGE 0.00 80 0.120 0.00 0.00
D - FOREST/RANGE 36.40 89 0.040 3,239.60 1.46

----------~~~--------~----------~---------~~---------~~---------~-----------~~

TOTALS 60.67........ 5,084.12......." ".
Weighted CN =

5.10. .

83 .80
=======

•

Weighted MRR = 0.08
=======

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++



•
*******************************************
* +++ HYCURVE +++ *
* DYNAPLAN Worksheet *
* Ver. 1.0 - James W. Buck, P.E. *
*******************************************

SCS RUNOFF CURVE NUMBER AND
MINIMUM RETENTION RATE CALCULATIONS

Project Title Price River Coal Company
Location: Hardscrabble Canyon Utah

Sub-area HC-4

10/18/85

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

69.42
56.12
48.00

•

SOIL - COVER CONDITION

B/C - FOREST/RANGE
C - FOREST/RANGE
D - FOREST/RANGE

I AREA, A
I (acres)
J .... IIIiIII_

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I MRR
CN I ( in/ hr) A x CN A x MRR

I ------- -..""""'-------... -------
I

76 0.150 5,275.92 10.41
80 0.120 4,489.60 6.73
89 0.040 4,272.00 1.92

---~~----~~~------~~-----~~---------------~~------~~-------~~-------~--------~

• • • • • • • • • • til ••••••

TOTALS 173.54........ 14,037.52 19.06

•

I
Weighted CN = 80.89 I

======= I
I

Weighted MRR = 0.11 I
======= I

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++



•
*******************************************
* +++ HYCURVE +++ *
* DYNAPLAN Worksheet *
* Ver. 1.0 - James W. Buck, P.E. *
*******************************************

SCS RUNOFF CURVE NUMBER AND
MINIMUM RETENTION RATE CALCULATIONS

10/18/85

Proj ect Titl e
Location

Price River Coal Company
Hardscrabble Canyon Utah
Sub-area HC-5

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

285 .40
34.30
37.10

•

SOIL - COVER CONDITION

B/C - FOREST/RANGE
C - FOREST/RANGE
o - FOREST/RANGE

I AREA, A
I (acres)
I -----.......-
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

MRR
CN ( in/hr) A x CN A x MRR

------- - ........._-----... -------

76 0.150 21,690.40 42.81
80 0.120 2,744.00 4.12
89 0.040 3,301.90 1.48

77.74

48.41

=======

. .27,736.30. .
Weighted CN =

356.80........TOTALS

I ~~----~----~~~----~~----~~~-----~~-~---~~~-----~~-----~-------~-------~-------
I
I
I
I
I
I
I
I
I Weighted MRR = 0.14
I ======= I
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

•



•
*******************************************
* +++ HYCURVE +++ *
* DYNAPLAN Worksheet *
* Ver. 1.0 - James W. Buck, P.E. *
*******************************************

SCS RUNOFF CURVE NUMBER AND
MINIMUM RETENTION RATE CALCULATIONS

·10/18/85

Proj ect Titl e
Location

Price River Coal Company
Hardscrabble Canyon Utah
Sub-area HC-6

J
I,

4.16
0.00
0.00

A x MRR

2,105.20
0.00
0.00

A x CN

0.150
0.120
0.040

76
80
89

27.70
0.00
0.00

B/C - FOREST/RANGE
C - FOREST/RANGE
o - FOREST/RANGE

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
I I AREA, A I MRR
I SOIL - COVER CONDITION I (acres) CN I (in/hr)
I ---~-~---------~~--------- -------- -~----- ----------- --~~---
I
I
I
I
I
I
I
I
I
I

•
~~---------------~----~-~~--------~-------~~------~~---------~-------~~------~

.......... . .TOTALS 27.70........ 2,105.20 4.16

Weighted CN = 76.00
I =======
I
I Weighted MRR = 0.15
I =======
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

•



•
*******************************************
* +++ HYCURV E +++ *
* DYNAPlAN Worksheet *
* Ver. 1.0 - James W. Buck, P.E. *
*******************************************

SCS RUNOFF CURVE NUMBER AND
MINIMUM RETENTION RATE CALCULATIONS

10/18/85

Project Title
Location

Price River Coal Company
Hardscrabble Canyon Utah
Sub-area HC-7

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

316.92

Weighted CN =

Weighted MRR =

I MRR
CN I ( i n/hr) A x CN A x MRR

I ---.._-- -----.._---- -----..~
76 0.150 316.92 0.63
80 0.120 0.00 0.00
89 0.040 0.00 0.00

4.17

4.17
0.00
0.00

...... ., ..

I
I

------..... I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

AREA, A
(acres)

TOTALS

SOIL - COVER CONDITION

BIC - FOREST/RANGE
C - FOREST/RANGE
D - FOREST/RANGE

I
---~~-----~~-~-----~~~-----~~~------~~---------------~~---------~---------~--- I

I
0.63 I

• ., ••••••• ., • • • • .. •• I
I
I

76.00 I
======= I

I
0.15 I

======= I
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

•

•



•
*******************************************
* +++ HYCURVE +++ *
* DYNAPLAN Worksheet *
* Ver. 1.0 - James W. Buck, P.E. *
*******************************************

SCS RUNOFF CURVE NUMBER AND
MINIMUM RETENTION RATE CALCULATIONS

10/18/85

Project Title: Price River Coal Company
Location: Hardscrabble Canyon Utah

Sub-area HC-a

996 .36

Weighted CN =

Weighted MRR =

13.11........TOTALS

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
I I AREA, A I MRR I I I
I SOIL - COVER CONDITION I (acres) CN I (in/hr) I A x CN I A x MRR I
I ----~---------~~-------~-- I -------~ I -~----- I -------~~-- I ---~~-- I
I I I I I I
I B/C - FOREST/RANGE I 13.11 76 I 0.150 996.36 I 1.97 I
I C - FOREST/RANGE I 0.00 80 I 0.120 0.00 I 0.00 I
I D - FOREST/RANGE I 0.00 89 I 0.040 0.00 0.00 I
I I I I
I I I I
I I I I

I I I
I I I
I I I
I I I
I I I
I I I
I I I
I I I
I I I

~-~----~~~----~-----~~~----~~~---~~-------~-----~----~~~-------~------~-----~~ I
I

1.97 I
••••• ., • • • • • ••• ., •• I

I
I

76.00 I
======= I

I
0.15 I

======= I
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

•

•



•
*******************************************
* +++ HYCURVE +++ *
* DYNAPLAN Worksheet *
* Ver. 1.0 - James W. Buck, P.E. *
*******************************************

SCS RUNOFF CURVE NUMBER AND
MINIMUM RETENTION RATE CALCULATIONS

10/18/85

Project Title Price River Coal Company
Location: Hardscrabble Canyon Utah

Sub-area HC-9

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

0.00
0.00
0.51

A x MRR

0.00
0.00

1,127.63

A x CN

0.150
0.120
0.040

I MRR I
I (i nl hr) I
I ------- I
I

76 I
80
89

I
I CN
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

0.00
0.00

12.67

I AREA, A
(acres)

BIC - FOREST/RANGE
C - FOREST/RANGE
D - FORESTIRANGE

SOIL - COVER CONDITION

•
---~~----~~------~------------~------~------~-----~------~~-----~-------~.----

TOTALS 12.67........ 1,127.63.......... 0.51. .
89.00

=======
Weighted CN =

I
I
I
I
I
I Weighted MRR = 0.04
I ======= I
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

•



•
I*******************************************
* +++ HYCURVE +++ *

i * DYNAPLAN Worksheet *
I * Ver. LO - James W. Buck, P.E. *

*******************************************

SCS RUNOFF CURVE NUMBER AND
MINIMUM RETENTION RATE CALCULATIONS

10/18/85

Project Title: Price River Coal Company
Location: Hardscrabble Canyon Utah

Sub-area HC-I0

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

0.22

0.1574.48

491.28

A x CN

0.150
0.120
0.040

I - MRR
I (i n/hr)
I -------
I

76 I
80 I
89 I

I
I
I
I
I
I
I
I
I
I
I
I

CN

0.98
0.00
5.52

I AREA,A
I (acres)
I ------....

SOIL - COVER CONDITION

B/C - FOREST/RANGE
C - FOREST/RANGE
D - FOREST/RANGE

•
-~-~~--~--~---~---~---~---~---~---~---~---~---------------~---~------------~--

0.37

87.04
=======

. .565.76.... ., ......

Weighted eN =

6.50........TOTALS
I
I
I
I
I
I
I Weighted MRR = 0.06
I =======
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

•



•
*******************************************
* +++ HYCURVE +++ *
* DYNAPLAN Worksheet *
* Ver. 1.0 - James W. Buck, P.E.

********************************************

10/18/85

SCS RUNOFF CURVE NUMBER AND
MINIMUM RETENTION RATE CALCULATIONS

Project Title Price River Coal Company
Location: Hardscrabble Canyon Utah

Sub-area HC-ll

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
I AREA, A I I MRR I I
I SOIL - COVER CONDITION (acres) I CN I (in/hr) I A x CN A x MRR
I --~------~~~~-----~~------ ----~--- I I ---~--- I ----------- -------
I I I
I B/C - FOREST/RANGE 26.30 76 I 0.150 I 1,998.80 3.95
I C - FOREST/RANGE 0.00 80 0.120 I
I D - FOREST/RANGE 28.70 89 0.040 2,554.30 1.15
I
I

•
-----------------------~-----~~---~~~----------~~----~-----------~~----~~----~

4,553.10

Weighted CN =

55.00
•••• III •••

TOTALS
I

5.10 I
• • • . • • • • • • . • • • • •• I

I
I

82.78 I
======= I

I
Weighted MRR = 0.09 I

I ======= I
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

•



•
*******************************************
* +++ HYCURVE +++ *
* DYNAPLAN Worksheet *
* Ver. 1.0 - James W. Buck, P.E. *
*******************************************

SCS RUNOFF CURVE NUMBER AND
MINIMUM RETENTION RATE CALCULATIONS

10/18/85

Project Title Price River Coal Company
Location: Hardscrabble Canyon Utah

Sub-area HC-12

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
I AREA, A I MRR I I

SOIL - COVER CONDITION I (acres) CN I (i n/hr) I A x CN A x MRR I
-~----~----~~~-----~-----~ I -...._--_..... I .....------ I ---...._-----.-. - ...._--- I

I I I I
B/C - FOREST/RANGE I 8.49 76 I 0.150 I 645.24 1.27 I
C - FOREST/RANGE I 0.00 80 I 0.120 I I
D - FOREST/RANGE I 0.00 89 I 0.040 I I

I I I I
I I I I
I I I I
I I I
I I I
I I I
I I I
I I I

• I I I
I I I
I I I
I I I

----~-~~---------~---~----~----~---~~----~----~----~-----~----~----~~---~----~

1.27645.24

Weighted MRR =

Weighted eN =

8.49........TOTALS
.. • • . • • • . . . . ., • • . •• I

I
I

76.00 I
======= I

I
0.15 I

======= I
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

•



•
*******************************************
*- +++ HYCURVE +++ *
* DYNAPLAN Worksheet *
* Ver. 1.0 - James W. Buck, P.E. *
*******************************************

SCS RUNOFF CURVE NUMBER AND
MINIMUM RETENTION RATE CALCULATIONS

10/18/85

Project Title Price River Coal Company
Location: Hardscrabble Canyon Utah

Sub-area HC-13

1.30
0.00
0.00

B/C - FOREST/RANGE
C - FOREST/RANGE
D - FOREST/RANGE

SOIL - COVER CONDITION

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
AREA, A I MRR I I

(acres) CN I (in/hr) A x CN I A x MRR I
---~~~------~-~--------~~~ ----~~-- I -----~~ -------~~-- I ------~ I

I I I
76 I 0.150 98.80 I 0.20 I
80 0.120 I I
89 0.040 I I

0.20

76.00
=======

. .98.80. .

Weighted CN ::;

1.30........TOTALS

I
I
I
I
I ----------------~~~----~~------~~------~~~----~~------~-~---------------~-----
I
I
I
I
I
I
I
I
I Weighted MRR = 0.15
I ======::; I
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

•

•



•
*******************************************
* +++ HYCURVE +++ *
* DYNAPLAN Worksheet *
* Ver. 1.0 - James W. Buck, P.E. *
*******************************************

SCS RUNOFF-CURVE NUMBER AND
MINIMUM RETENTION RATE CALCULATIONS

10/18/85

Project Title: Price River Coal Company
Location: Hardscrabble Canyon Utah

Sub-area HC-14

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

0.32

0.32

76.00
========

. .

I
I A x MRR
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

159.60

159.60

A x CN

. .
Weighted CN =

MRR I
(in/hr) I
------- I

I
0.150 I
0.120 I
0.040

2.10........TOTALS

AREA, A
SOIL - COVER CONDITION (acres) CN
-------~~------~-~------~~

-- ......._---
B/C - FOREST/RANGE 2.10 76
C - FOREST/RANGE 0.00 80
o - FOREST/RANGE 0.00 89

I
I
I
I
I
I
I
I
I
I
I
I ---~---~----~----~---~~---~~----~--~~~~--~~---~~----~----------~----~~----~ _
I
I
I
I
I
I
I
1
I Weighted MRR = 0.15
I ======= I
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

•

•



•
*******************************************
* +++ HYCURVE +++ *
* DYNAPLAN Worksheet *
* Ver. 1.0 - James W. Buck, P.E. *
*******************************************

SCS RUNOFF CURVE NUMBER AND
MINIMUM RETENTION RATE CALCULATIONS

10/18/85

Proj ect Titl e
Location

Price River Coal Company
Hardscrabble Canyon Utah
Sub-area HC-1S

2.47

78.60
=======

. .1,517.74. .

Weighted eN =

19.31........TOTALS

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
I AREA, A I MRR I I
I SOIL - COVER CONDITION (acres) I CN (in/hr) A x CN I A x MRR I
I -------~~--------~~~~----- -------- I --~~--- ----------- I ------- I
I I I I
I B/C - FOREST/RANGE 15.45 I 76 0.150 1,174.20 I 2.32 I
I C - FOREST/RANGE 0.00 I 80 0.120 I I
I D - FOREST/RANGE 3.86 I 89 0.040 343.54 I 0.15 I
I I I I
I I I I
I I I I
I I I I
I I I
I I I
I I I
I I I
I I I
I I I
I I
I I
I ---~~----~------~~-----~~-----~~~-----~~~-----~-------~~-------~------~-~-----
I
I
I
I
I
I
I
I
I Weighted MRR = 0.13
I ======= I
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

•

•



•
*******************************************
* +++ HYCURVE +++ *
* DYNAPLAN Worksheet *
* Ver. 1.0 - James W. Buck, P.E. *
*******************************************

SCS RUNOFF CURVE NUMBER AND
MINIMUM RETENTION RATE CALCULATIONS

10/18/85

Project Title Price River Coal Company
Location: Hardscrabble Canyon Utah

Sub-area HC-16

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

1.85

2.06

0.21

79.90
=======

. .

A x MRR

939.36

471. 70

1,411.06

A x CN

. .

Weighted CN =

0.150
0.120
0.040

I MRR \
I (i n/hr)
I
I

76 I
801
89 I

1
I
1
I
I
I
I
I
I
I
I
I

CN

12.36
0.00
5.30

17.66........

AREA, A
(acres)

TOTALS

SOIL - COVER CONDITION
I -~~---~---~----~---------- --------
I
I B/C - FOREST/RANGE
I C - FOREST/RANGE
I D - FOREST/RANGE
I
I
I
1
I
I
I
I
I
I
I
I
I ---------~---~------~--~--~~--~~--~--~~------~--~---~-------~---~--~---~----__
I
I
1
1
I
1
1
1
I Weighted MRR = 0.12
I ======== 1
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

•

•



•
*******************************************
* +++ HYCURVE +++ *
* DYNAPLAN Worksheet *
* Ver. 1.0 - James W. Buck, P.E. *
*******************************************

SCS RUNOFF CURVE NUMBER AND
MINIMUM RETENTION RATE CALCULATIONS

10/18/85

Proj ect Titl e
Location

Price River Coal Company
Hardscrabble Canyon Utah
Sub-area HC-17

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
AREA, A I MRR

SOIL - COVER CONDITION (acres) eN I ( in/hr) A x CN A x MRR
------------~-------~-----

-------- I _....._---- ----------- ----. ."....
I

B/C - FOREST/RANGE 1.80 76 0.150 136.80 0.27
C - FOREST/RANGE 0.00 80 0.120
D - FOREST/RANGE 0.45 89 0.040 40.05 0.02

176.85

Weighted CN =

2.25.........TOTALS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I ---~-----~----~~------~-----~~------------~-----~-----~------~~-----~---------
I
I
I
I
I
I
I

I
0.29 I

•••• '" • • • • • • • • • • •• I
I
I

78.60 I
======= I

I
Weighted MRR = 0.13 I

I ======= I
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

•

•



•
*******************************************
* +++ HYCURVE +++ *
* DYNAPLAN Worksheet *
* Ver. 1.0 - James W. Buck, P.E. *
*******************************************

SCS RUNOFF CURVE NUMBER AND
MINIMUM RETENTION RATE CALCULATIONS

10/18/85

Project Title Price River Coal Company
Locati on . Hardscrabble Canyon Utah.

Subarea HC-18

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
I AREA,A. I I MRR I I

SOIL - COVER CONDITION I (acres) I CN I ( in/hr) I A x CN I A x MRR
--~~----~~----~~-------~-- I ---...._--- I I ----...._- I _1IIIIIIt..____-..___ I ------.-.

I I I I I
B/C - FOREST/RANGE 4.65 I 76 I 0.150 I 353.40 I 0.70
C - FOREST/RANGE 0.00 I 80 I 0.120 I I
D - FOREST/RANGE 0.00 I 89 I 0.040 I

I I I
I I I
I I I
I I I
I I I
I I I
I I I
I I I
I I I• I I I
I I I
I I I

--~-------~----~----~---~~--~~~---~----~----~----~---~----~~---~~----~----~~--

TOTALS 4.65 353.40 0.70
•••••••• .......... . .

Weighted eN = 76.00
=======

•

Weighted MRR = 0.15
=======

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++



•
*******************************************
* +++ HYCURVE +++ *
* DYNAPLAN Worksheet *
* Ver. LO - James W. Buck, P.E. *
*******************************************

SCS RUNOFF CURVE NUMBER AND
MINIMUM RETENTION RATE CALCULATIONS

Project Title Price River Coal Company
Location: Hardscrabble Canyon Utah

Sub-area HC-19

10/18/85

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

1.01
0.00
0.00

•

SOIL - COVER CONDITION

B/C - FOREST/RANGE
C - FOREST/RANGE
D - FOREST/RANGE

I AREA, A
I (acres)
I ------....-
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I MRR
CN I ( in/hr) A x CN A x MRR

I ----~-- -.....-----..._- --.._-- ....
I

76 0.150 76.76 0.15
80 0.120
89 0.040

~~-~~-~--~---~--~--~-----~--~--~~-~---~--~-----~--~------~--~-----~---~--~---~

.......... . .
TOTALS LOI......... 76.76

Weighted CN =

0.15

76.00
=======

•

I
I Weighted MRR = 0.15

-I ====
++++++++++++++++++++++++++++++++++++f~++++++++++++++++++++++++++++++++++++++++++++
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• TABLE 7-13(A)

AREA, CURVE NUMBER, TIME OF CONCENTRATICN
AND

MINIMUM RETENTION RATES
FOR

UNDISTtmBED' AREAS IN
HARDSCRABBLE CANYON

,
WATERSHED ARI!'A RtmFF CURVE MINIMUM RETENTICN TIME OF

NO. (ACRES) NUMBER RATE COOCEN'l'RATION

HC-1 124.2 78 0.13 0.09
HC-2 53.1 79 0.12 0.08
HC-3 . 60.7 84 0.08 0.08
HC-4 173.5 81 0.11 0.12
HC-5 356.8 78 0.14 0.23
HC-6 27.7 76 0.15 0.04
HC-7 4.2 76 0.15 SEE HC-6
HC~8 13.1 76 0.15 SEE HC-6
HC-9 12.7 89 0.04 0.07
HC-10 6.5 87 0.06 0.03
HC-11 55.0 83 0.09 0.07

• HC-12 8.5 76 0.15 0.04
HC-13 1.3 76 0.15 0.03
HC-14 2.1 76 0.15 SEE HC-2
HC-15 19.3 79 0.13 0.03
HC-16 17.7 80 0.12 0.03
HC-17 2.3- 79 0.13 SEE HC-1
HC-18 4.7 76 0.15 0.04
HC-19 1.0 76 0.15 SEE HC-1S

•
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TABLE 7-14(A)
(Revised 1/16/86)

*************************************
* AMAX COAL COMPANY *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAL ENGINEERING *
* HYDROGRAPH OPERATIONS *
*************************************

HYORO VERSION 2.01
FILE: PRlCERIV PROJTAB *. NOVEM3ER 7, 1985

PROJ TITLE: PRICE RIVER COAL COMPANY
HARDSCRABBLE CANYON HYDROLOGIC STUDY

LOCATION: HARDSCRABBLE CANYON NEAR HELPER
CARBON COUNTY UTAH

* * * PROJECT SUMMARY TABLE * * *

•
RAINfALL PARAMETERS

RAINFALL RE1URN PERIOD
RAINFALL DURATION
RAINFALL AKlUNT
RAINFALL DISTIBUTION
METHOD TO CALC ROF Va.
TlfE INTERVAL

PROO ECT OPERATIONS

* INPUT *

10.00 years
24.00 hours
1.90 inches

SCS Type II
Bureau of Reclamation
0.10 hours

* OUTFLOW *

•

OPER- METH CURVE TIME BASIN PEAK TIME RUNOFF HYDGRAPH
ArION --0... NO. -'WiC MRR AREA ..JL ~ VOLUME FILE

(HR) . <IN/HR) (AC) CCFS) (HR) (AC-FT>

DEV SCS 81 0.12 0.11 173.5 137 12.10 4.2 0010HC4
DEV SCS 78 0.23 0.14 365.7 152 12.20 5.9 0010HC5 *
OEV SCS 76 0.04 0.15 44.9 25 12.00 0.6 0010HC6*
DEV SCS 81 0.08 0.08 60.7 51 12.00 1.6 0010HC3
DEV SCS 89 0.07 0.04 12.7 18 12.00 0.7 0010HC9
DEV SCS 78 0.09 0.13 126.4 85 12.00 2.1 0010HCl*
DEV SCS 80 0.08 0.12 55.2 43 12.00 1.2 0010HC2*
DEV SCS 80 0.03 0.12 17.6 14 12.00 0.4 0010HC16
DEV SCS 83 0.07 0.09 55.0 54 12.00 1.7 0010Hell

* NOTE: The Basin Areas Shown for These Watersheds are
Combined Areas. See the Following Watershed Analysis
Tab.l~s for Are~ Descriptions.



•
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HYDRO VERSION 2.01
FILE: PRICERIV PROJ TAB *

* * * PROJECT SUMMARY TABLE (CONT'D) * * *

PAGE 2

NOVEM3ER 7, 1985

* INPUT * * OUTFLOII *

OPER- HYOGRAPH HYDGRAPH BASIN PEAK TIME RUNOFF HYOGRAPH
AIION FILE 1 FILE 2 AREA -'L. ~ VOLUME EILE

(AC) (CFS) ( HR) (AC-FT>

SUM 0010HC3 00iOHC9 73.4 69 12.00 2.3 CULVERTl
SUM 0010HC4 00 OHCS 539.2 264 12.10 10.1 SUMI
SUM SUMI 0010HC6 584.1 269 12.10 10.7 CULVERT2
SUM CULVERT2 0010HC9 596.8 272 12.10 11.4 SUM3
SUM SUM3 0010HC3 657.5 281 12.10 13.0 CULVERT4
SUM CULVERT4 0010HC2 712.7 296 12.00 14.2 SUMS
SUM SUMS 0010HCll 767.7 350 12.00 15.8 POND008

OPER- HYDGRAPH FROM TO CHANNL LAG BASIN PEAK TIME RUNOFF HYDGRAPH
AIION FILE ....f.L ~ LENGTH mE AREA .JL .EfAL{ VQl..UME FILE

(FT> (HR) (AC) (CFS) (HR) (AC-FT>

• LAG POND008 P008 PARK NlA 0.2 767.7 350 12.20 15.8 P008LAG

OPER- HYDGRAPH HYDGRAPH BASIN PEAK TIME RUNOFF HYDGRAPH
ArION FILE 1 FILE 2 AREA .JL .Ef.dK VQLUME FILE

(AC) (CFS) (HR) (AC-FT)

SUM POO8LAG 0010HC16 785.3 352 12.20 16.2 NEWPARK
SUM NEWPARK 0010HCl 911.7 368 12.20 18.3 POND009

•
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*************************************
* AMAX COAL COMPANY *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAL ENGINEERING *
* HYDROGRAPH GENERATION *
*************************************

HYGEN - Version 3.21
FILE: PRICERIV PRREPORT * NOVEr-BER 7, 1985

PROJ TITLE: PRICE RIVER COAL COMPANY
HARDSCRABBLE CANYON HYDROLOGIC STUDY

LOCATION: HARDSCRABBLE CANYON NEAR HELPER
CARBON COUNTY UTAH

WATERSHED: HARDSCRABBLE CANYON SUBAREA 4

WATERSHED ANALYSIS TABLE

•

•

METHOD OF COMPUTATION

RUNOFF VOL UME
PEAK DISCHARGE

RAINFALL PARAMETERS

RAINFALL RETURN PERIOD
RAINFALL DURATION
RAINFALL AmUNT
TIME INTERVAL
RAINFALL DISTRIBUTION

WATERSHED PARAMETERS

TOTAL WATERSHED AREA
SCS RUNOFF CURVE NUMBER
MINIMUM RETENTION RATE
TIME OF CONCENTRATION

RAINFALL - RUNOFF SUMMARY

PEAK DISCHARGE
TIME TO PEAK (FROM START OF RAIN)
RUNOFF VOLUME

= Bureau of Reclamation
= SCS Una Hydrograph

= 10.0 YEARS
= 24.00 HOURS
= 1.90 INCHES
= 0.10 HOURS
= SCS Type II

= 173.5 ACRES ( 0.271 SQ MI)
= 81
= 0.11 INCHES/HOUR
= 0.12 HOURS

= 136.5 CFS
= 12.1 HOURS
= 4.2 ACRE-FEET
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*************************************
* AMAX COAL COMPANY *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAL ENGINEERING *
* HYDROGRAPH GENERATION *
*************************************

HYGEN - Version 3.21
FILE: PRICERIV PRREPORT * NOVEMBER 7, 1985

PROJ TITLE: PRICE RIVER COAl... COMPANY
HARDSCRABBLE CANYON HYDROLOGIC STUDY:

LOCATION: HARDSCRABBLE CANYON NEAR HELPER
CARBON COUNTY UT,4}l

WATERSHED: HARDSCRABBLE CANYON SUBAREA 5
&RECLAIMED AREA

WATERSHED ANALYSIS TABLE

•

•

METHOD OF COMPUTATION

RUNOFF VOLUME
PEAK DISCHARGE

RAINFALL PARAMETERS

RAINFALL RETURN PERIOD
RAINFALL DURATION
RAINFALL AMOUNT
TIrE INTERVAL
RAINFALL DISTRIBUTION

WATERSHED PARAMETERS

TOTAL WATERSHED AREA
SCS RUNOFF CURVE NUMBER
MINIMUM RETENTION RATE
TIME OF CONCENTRATION

RAINFALL - RUNOFF SUMMARY

PEAK DISCHARGE
TIME TO PEAK (FROM START OF RAIN)
RUNOFF VOLUME

= Bureau of Reclamation
: SCS Unit Hydrograph

= 10.0 YEARS
= 24.00 HOURS
= 1.90 INCHES
= 0.10 HOURS
= SCS Type II

= 365.7 ACRES ( 0.571 sa MI)
= 78
= 0.14 INCHES/HOUR
= 0.23 HOURS

= 151.7 CFS
= 12.2 HOURS
= 5.9 ACRE-FEET
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*************************************
* AMAA COAL COMPANY *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAL ENGINEERING *
* HYDROGRAPH GENERATION *
*************************************

HYGEN - Version 3.21
FILE: PRICERIV PRREPORT * NOVE~ER 7, 1985

PROJ TITLE: PRICE RIVER COAL COMPANY
HARDSCRABBLE CANYON HYDRa.. OG IC STUDY

LOCATION: HARDScRABBLE CANYON NEAR HELPER
CARBON COUNTY UTAH

WATERSHED: HARDSCRABBLE CANYON SUBAREAS 6,7,& 8

-~---~---~---~~-------~-

WATERSHED ANALYSIS TABLE

•
METHOD OF COMPUTATION

RUNOFF Va..UME
PEAK DISCHARGE

RAINFALL PARAMETERS

RAINFALL RETURN PERIOD
RAINFALL DURATION
RAINFALL ANJUNT
TIME INTERVAL
RAINFALL DISTRIBUTION

= Bureau of Reclamation
= Instantaneous Runoff

= 10.0 YEARS
= 24.00 HOURS
= 1.90 INCHES
= 0.10 HOURS
= SCS Type II

= 44.9 ACRES ( 0.070 sa MI)
= 76
= 0.15 INCHES/HOUR
= 0.04 HOURS

•

WATERSHED PARAMETERS

TOTAL WATERSHED AREA
SCS RUNOFF CURVE NUMBER
MINIMUM RETENTION RATE
TIME OF CONCENTRATION

RAINFALL - RUNOFF SUMMARY

PEAK DISCHARGE =
TIME TO PEAK (FROM START OF RAIN) =
RUNOFF VOLUME =

25.1 CFS
12.0 HOURS
0.6 ACRE-FEET
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*************************************
* AMM COAL COMPANY *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAL ENGINEERING *
* HYDROGRAPH GENERATION *
*************************************

HYGEN - Version 3.21
FILE: PRICERIV PRREPORT * NOVE~ER 7, 1985

PROJ TITLE: PRICE RIVER COAL COMPANY
HARDSCRABBLE CANYON HYDROLOGIC STUDY

LOCATION: HARDSCRABBLE CANYON NEAR HELPER
CARBON COUNTY UT,e\H

WATERSHED: HARDSCRABBLE CANYON SUBAREA 3

WATERSHED ANALYSIS TABLE

•
MEll-IOD OF COMPUTATION

RUNOFF VOl.. UME
PEAK DISCHARGE

RAINFALL PARAMETERS

RAIN~ALL RETURN PERIOD
RAINFALL DURATION
RAINFALL AMOUNT
TIME INTERVAL
RAINFALL DISTRIBUTION

= Bureau of Reclamation
= Instantaneous Runoff

= 10.0 YEARS
= 24.00 HOURS
= 1.90 INCHE S
:;;: 0.10 HOURS
:;; SCS Type II

= 60.7 ACRES ( 0.095 sa. MI)
= 81
= 0.08 INCHES/HOUR
=- 0.08 HOURS

•

WATERSHED PARAMETERS

TOTAL WATERSHED AREA
SCS RUNOFF CURVE NUMBER
MINIMUM RETENTION RATE
TIME OF L~NCENTRATION

RAINFALL - RUNOFF SUMMARY

PEAK DISc:HARGE :;;
TIME TO PEAK (FROM START OF RAIN) :;;
RUNOFF VQ.UME :;;

51.5 CFS
12.0 HOURS
1.6 ACRE-FEET
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*************************************
* AMAXCOAL COMPANY *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAL ENGINEERING *
* HYDROGRAPH GENERATION *
*************************************

HYGEN - Version 3.21
FILE: PRICERIV PRREPORT * NOVE~ER 7, 1985

PROJ TITLE: PRICE RIVER COAL COMPANY
HARDSCRABBLE CANYON HYDRa..OGIC STUDY

LOCATION: HARDSCRABBLE CANYON NEAR HELPER
CARBON COUNTY UTHi

WATERSHED: HARDSCRABBLE CANYON SUBAREA 9

~-~~--~~--~--~~------~~-

WATERSHED ANALYSIS TABLE

• METIfOD OF COMPUTATION

RUNOFF Va.. UME
PEAK DISCHARGE

RAINFALL PARAMETERS

RAINFALL RETURN PERIOD
RAINFALL DURATION
RAINFALL AtJOUNT
TIME INTERVAl..
RAINFALL DISTRIBUTION

= Bureau of Reclamation
= Instantaneous Runoff

= 10.0 YEARS
= 24.00 HOURS
= 1.90 INDiES
= 0.10 HOURS
= SCS Type II

= 12.7 ACRES ( 0.020 SQ MI)
= 89
= 0.04 INCHES/HOUR
= 0.07 HOURS

•

WATERSHED PARAMETERS

TOTAL WATERSHED AREA
SCS RUNOFF CURVE NUMBER
MINIMUM RETENTION RATE
TIME OF CONCENTRATION

RAINFALL - RUNOFF SUMMARY

PEAK DISDiARGE =
TIME TO PEAK (FROM START OF RAIN) =
RUNOFF Va.. UME =

17.9 CFS
12.0 HOURS
0.7 ACRE-FEET
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*************************************
* AMAX COAL COMPANY *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAL ENGINEERING *
* HYDROGRAPH GENERATION *
*************************************

HYGEN - Version 3.21
FILE: PRICERIV PRREPORT * NOVEMBER 7, 1985

PROJ TIllE: PRICE RIVER COAL COMPANY
HARDSCRABBLE CANYON HYDROLOGIC STUDY

LOCATION: HARDSCRABBLE CANYON NEAR Ha PER
CARBON COUNTY UTNi

WATERSHED: HARDSCRABBLE CANYON SUBAREAS 1 &17

-~~--~~--~~---~---~--~--

WATERSHED ANALYSIS TABLE

• METHOD OF COMPUTATION

RUNOFF VOLUME
PEAK DISCHARGE

RAINFALL PARAMETERS

RAINFALL RETURN PERIOD
RAINFALL DURATION
RAINFALL AMOUNT
TIME INTERVAL
RAINFALL DISTRIBUTION

= Bureau of Reclamation
= Instantaneous Runoff

= 10.0 YEARS
= 24.00 HOURS
= 1.90 INCHES
= 0.10 HOURS
= SCS Type II

= 126.4 ACRES { 0.197 sa. MI>
= 78
= 0.13 INCHES/HOUR
= 0.09 HOURS

•

WATERSHED PARAMETERS

TOTAL WATERSHED AREA
SCS RUNOFF CURVE NUMBER
MINIMUM RETENTION RATE
TIME OF CONCENTRATION

RAINFALL - RUNOFF SUMMARY

PEAK DISCHARGE =
TIME TO PEAK (FROM START OF RAIN) =
RUNOFF VOLUME =

84.5 CFS
12.0 HOURS
2.1 ACRE-FEET
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*************************************
* AMAX COAL. COMPANY *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAL. ENGINEERING *
* HYDROGRAPH GENERATION *
*************************************

HYGEN - Version 3.21
FILE: PRlCERIV PRREPORT * NOVEt-BER 7, 1985

PROJ TIllE: PRICE RIVER COAl.. COMPANY
HARDSCRABBLE CANYON HYDROLOGIC STUDY

LOCATION: HARDSCRABBLE CANYON NEAR HELPER
CARBON COUNTY UTAH

WATERSHED: HARDSCRABBLE CANYON SUBAREAS 2 & 14

WATERSHED ANALYSIS TABLE

•
MElHOD OF COMPUTATION

RUNOFF VOL UME
PEAK DISCHARGE

RAINFALL PARAMETERS

RAINFALL RETURN PERIOD
RAINFALL DURATION
RAINFALL AMOUNT
TIME INTERVAL
RAINFALL DISTRIBUTION

= Bureau of Reclamation
= Instantaneous Runoff

= 10.0 YEARS
= 24.00 HOURS
= 1.90 INCHES
= 0.10 HOURS
= SCS Type II

= 55.2 ACRES ( 0.086 SQ MI>
= 80
= 0.12 INCHES/HOUR
= 0.08 HOURS

•

WATERSHED PARAMETERS

TOTAL WATERSHED AREA
SCS RUNOFF CURVE NUtlBER
MINIMUM RETENTION RATE
TIME OF CONCENTRATION

RAINFALL - RUNOFF SUMMARY

PEAK DISCHARGE =
TIME TO PEAK (FROM START OF RAIN) =
RUNOFF VOLUME =

43.4 CFS
12.0 HOURS
1.2 ACRE-FEET



•
•
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*************************************
* AMAX COAL COMPANY *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAL ENGINEERING *
* HYDROGRAPH GENERATION *
*************************************

HYGEN - Version 3.21
FILE': PRICERIV PRREPORT * NOVEt-BER 7, 1985

PROJ TITLE: PRICE RIVER COAL roMPANY
HARDSCRABBLE CANYON HYDROlOGIC STUDY

LOCATION: HARDSCRABBLE CANYON NEAR HELPER
CARBON COUNTY UTN-!

WATERSHED: HARDSCRABBLE CANYON SUBAREA 16

WATERSHED ANALYSIS TABLE

• MEll-lOD OF COMPUTATION

RUNOFF VOl UME
PEAK DISCHARGE

RAINFALL PARAMETERS

RAINFALL RETURN PERIOD
RAINFALL DURATION
RAINFALL AK>UNT
TIME INTERVAL
RAINFALL DISTRIBUTION

= Bureau of Reclamation
= Instantaneous Runoff

= 10.0 YEARS
= 24.00 HOURS
= 1.90 INCHES
= 0.10 HOURS
= SCS Type II

= 17.6 ACRES ( 0.028 sa MI)
;: 80
;: 0.12 INCHES/HOUR
;: 0.03 HOURS

•

WATERSHED PARAMETERS

TOTAL WATERSHED AREA
SCS RUNOFF CURVE NUMBER
MINIMUM RETENTION RATE
TIME OF CONCENTRATION

RAINFALL - RUNOFF SUMMARY

PEAK DISCHARGE =
TIME TO PEN< (FROM START OF RAIN) =
RUNOFF VOL UME =

13.8 CFS
12.0 HOURS
0.4 ACRE-FEET
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*************************************
* AMAX COAl. COMPANY *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAl. ENGINEERING *
* HYDROGRAPH GENERATION *
*************************************

HYGEN - Version 3.21
FILE: PRICERIV PRREPORT * NOVE~ER 7, 1985

PROJ TITLE: PRICE RIVER COAL COMPANY
HARDSCRABBLE CANYON HYDROLOOIC STUDY

LOCATION: HARDSCRABBLE CANYON NEAR HRPER
CARBON COU NTY UTHi

WATERSHED: HARDSCRABBLE CANYON SUBAREA 11

WATERSHED ANALYSIS TABLE

• METHOD OF COMPUTATION

RUNOFF VOLUME
PEAK DISCHARGE

RAINFALL PARAMETERS

RAINFALL RETURN PERIOD
RAINFALL DURATION
RAINFALL AfoDUNT
TIME INTERVAL
RAINFALL DISTRIBUTION

=Bureau of Reclamation
= Instantaneous Runoff

= 10.0 YEARS
= 24.00 HOURS
= 1.90 INCHES
= 0.10 HOURS
:: SCS Type II

= 55.0 ACRES ( 0.086 sa. MI)
= 83
= 0.09 INCHES/HOUR
:: 0.07 HOURS

•

WATERSHED PARAMETERS

TOTAL WATERSHED AREA
SCS RUNOFF CURVE NUMBER
MINIMUM RETENTION RATE
TIME OF CONCENTRATION

RAINFALL - RUNOFF SUMMARY

PEAK DISCHARGE =
TIME TO PEAK (FROM START OF RAIN) =
RUNOFF VOLUME =

53.8 CFS
12.0 HOURS
1.7 ACRE-FEET



•
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*************************************
* AMAX COAL. COMPANY *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAL. ENGINEERING *
* HYDROGRAPH SUMMATION *
*************************************

HYSUM - Version 2.0
FILE: CULVERTl HYDGRAPH A4 NOVEMBER 7, 1985

PROJ TITLE: PRICE RIVER COAL. COMPANY
HARDSCRABBLE CANYON HYDROLOGIC STUDY

LOCATION: HARDSCRABBLE CANYON NEAR HELPER
CARBON COUNTY UTHi

WATERSHED: Combined hydrographs
OOlOHC3 HYDGRAPH and 0010HC9 HYDGRAPH

HYDROGRAPH SUMMATION TABLE

• INPUT HYDROGRAPHS

HYDROGRAPH NO. 1
HYDROGRAPH NO. 2

RAINFALL PARAMETERS

RAINFALL RETURN PERIOD
RAINFALL DURATION
RAINFALL AfIOUNT
TIME INTERV A1..
RAINFALL DISTRIBUTION

WATERSHED PARAMETERS

TOTAL WATERSHED AREA

=0010HC3 HYDGRAPH A
= OOlOHC9 HYDGRAPH A

= 10.0 YEARS
= 24.00 HOURS
= 1.90 INCHES
= 0.10 HOURS
= SCS Type II

= 73.4 ACRES ( 0.115 sa MI)

NOTE: REFER TO INDIVIDUAL WATERSHED REPORT FILES
FOR SPECIFIC WATERSHED PARAMETERS

RAINFALL - RUNOFF SUMMARY

•
PEAK DISCHARGE =
TIME TO PEAK (FROM START OF RAIN) =
RUNOFF VOLUME =

69.4 CFS
12.0 HOURS
2.3 ACRE-FEET
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*************************************
* AMAX COAl COMPANY *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAL ENGINEERING *
* HYDRDGRAPH SUMMATION *
*************************************

HYSUM - Version 2.0
FILE: SUM1 HYDGRAPH A4 NOVEM3ER 7, 1985

PRoo TITLE: PRICE RIVER COAL COMPANY
HARDSCRABBLE CANYON HYDROlOGIC STUDY

LOCATION: HARDSCRABBLE CANYON NEAR HELPER
CARBON COUNTY UTN-!

-~-~~---~--~---~~-~~~--~--

WATERSHED: Combined hydrographs
0010HC4 HYDGRAPH and 0010HCS HYOGRAPH

HYDROGRAPH SUMMATION TABLE

•
INPUT HYOROGRAPHS

HYDROORAPH NO. 1
HYDROGRAPH NO. 2

RAINFALL PARAMETERS

RAINFALL RETURN PERIOD
RAINFALL DURATION
RAINFALL AMOUNT
TIME INTERVAL
RAINFALL DISTRIBUTION

WATERSHED PARAMETERS

TOTAL WATERSHED AREA

=0010HC4 HYOGRAPH A
= 0010HCS HYDQRAPH A

== 10.0 YEARS
= 24.00 HOURS
= 1.90 INCHES
== 0.10 HOURS
= SCS Type II

= 539.2 ACRES ( 0.842 SQ MI)

NOTE: REFER TO INDIVIDUAL WATERSHED REPORT FILES
FOR SPECIFIC WATERSHED PARAMETERS

RAINFALL - RUNOFF SUMMARY

•
PEAK DISCHARGE
TIME TO PEAK (FROM START OF RAIN)
RUNOFF VOlUME

= 263.9 CFS
"" 12.1 HOURS
= 10.1 ACRE-FEET



•
PAGE 1

*************************************
* AMAX COAl.. COMPANY *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAL ENGINEERING *
* HYDROGRAPH SUMMATION *
*************************************

HYSUM - Version 2.0
FILE: CULVERT2 HYDGRAPH A4 NOVEtlBER 7, 1985

PROJ TITLE: PRICE RIVER COAl. COMPANY
HARDSCRABBLE CANYON HYDROLOG IC STUDY

LOCATION: HARDSCRABBLE CANYON NEAR HELPER
CARBON COUNTY UTNi

WATERSHED: Combined hydrographs
SUMl HYDGRAPH A and 0010HC6 HYOGRAPH

HYDROGRAPH SUMMATION TABLE

•
INPUT HYDROGRAPHS

HYDROGRAPH NO. 1
HYDROORAPH NO. 2

RAINFALL PARAMETERS

RAINFALL RETURN PERIOD
RAINFALL DURATION
RAINFALL AKlUNT
TIME INTERVAL
RAINFALL DISTRIBUTION

WATERSHED PARAMETERS

TOTAL WATERSHED AREA

= SUMl HYDGRAPH A
= 0010HC6 HYDGRAPH A

= 10.0 YEARS
= 24.00 HOURS
= 1.90 INCHES
= 0.10 HOURS
= SCS Type II

= 584.1 ACRES ( 0.913 so. MI>

NOTE: REFER TO INDIVIDUAL WATERSHED REPORT FILES
FOR SPECIFIC WATERSHED PARAMETERS

RAINFALL - RUNOFF SUMMARY

•
PEAK DISCHARGE
TIME TO PEAK (FROM START OF RAIN)
RUNOFF VOlUME

= 268.6 CFS
= 12.1 HOURS
= 10.7 ACRE-FEET



•
• PAGE 1

*************************************
* AMAX COAL COMPANY *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAL ENGINEERING *
* HYDROORAPH SUMMATION *
*************************************

HYSUM - Version 2.0
FILE: SUM3 HYDGRAPH M NOVEM3ER 7, 1985

PROJ TITLE: PRICE RIVER COAL COMPANY
HARDSCRABBLE CANYON HYDROLOGIC STUDY

LOCATION: HARDSCR,4BBLE CANYON NEAR HELPER
CARBON COUNTY UTAH

~--~~---~---~~---~~---~---

WATERSHED: Combined hydrographs
CULVERT2 HYDGRAPH and 0010HC9 HYDGRAPH

HYDROGRAPH SUMMATION TABLE

• INPUT HYDROGRAPHS

HYDROGRAPH NO. 1
HYDROGRAPH NO. 2

RAINFALL PARAMETERS

RAINFALL RETURN PERIOD
RAINFALL DURATION
RAINFALL At-IlUNT
TIME INTERVAL
RAINFALL DISTRIBUTION

WATERSHED PARAMETERS

TOTAL WATERSHED AREA

= CULVERT2 HYDGRAPH A
= 0010HC9 HYDGRAPH A

= 10.0 YEARS
= 24.00 HOURS
= 1.90 INCHES
= 0.10 HOURS
= SCS Type II

= 596.8 ACRES ( 0.932 sa MI>

NOTE: REFER TO INDIVIDUAL WATERSHED REPORT FILES
FOR SPECIFIC WATERSHED PARAMETERS

RAINFALL - RUNOFF SUMMARY

•
PEAK DISCHARGE
TIME TO PEAK (FROM START OF RAIN)
RUNOFF VOLUME

= 271.6 CFS
= 12.1 HOURS
= 11.4 ACRE-FEET



•
•

PAGE 1

*************************************
* AMAX COAl.. COMPANY *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAl.. ENGINEERING *
* HYDROGRAPH SUMMATION *
*************************************

HYSUM - Version 2.0
FILE: CULVERT4 HYOGRAPH A4 NOVEM3ER 7, 1985

PROJ TITLE: PRICE RIVER COAl.. COMPANY
HARDSCRABBLE CANYON HYDRCLOGIC STUDY

LOCATION: HARDSCRABBLE CANYON NEAR HELPER
CARBON COUNTY UTHi

----~~~~------~~-~----~~~-

WATERSHED: Combined hydrographs
SUM3 HYOGRAPH A and 0010HC3 HYDGRAPH

HYDROGRAPH SUMMATION TABLE

• INPUT HYDROGRAPHS

HYDROGRAPHNO. 1
HYDROGRAPH NO. 2

RAINFALL PARAMETERS

RAINFALL RETURN PERIOD
RAINFALL DURATION
RAINFALL AMOUNT
TIME INTERVAl..
RAINFALL DISTRIBUTION

WATERSHED PARAMETERS

TOTAL WATERSHED AREA

= SUM3 HYDGRAPH A
= 0010HC3 HYDGRAPH A

= 10.0 YEARS
= 24.00 HOURS
= 1.90 INCHES
= 0.10 HOURS
= SCS Type II

= 657.5 ACRES ( 1.027 sa. MI>

NOTE: REFER TO INDIVIDUAL WATERSHED REPORT FILES
FOR SPECIFIC WATERSHED PARAMETERS

RAINFALL - RUNOFF SUMMARY

•
PEAK DISCHARGE
TIME TO PEAK (FROM START OF RAIN)
RUNOFF VOLUME

= 280.8 CFS
= 1.2.1 HOURS
= 13.0 ACRE-FEET
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*************************************
* AMAX COI\I.. COMPANY *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAL ENGINEERING *
* HYDROGRAPH SUMMATION *
*************************************

HYSUM - Version 2.0
FILE: SUMS HYDGRAAi A4 NOVEMBER 7,' 1985

PROJ TITLE: PRICE RIVER COAL COMPANY
. HARDSCRABBLE CANYON HYDROLOGIC STUDY

LOCATION: HARDSCRABBLE CANYON NEAR HELPER
CARBON COUNTY UTAH

WATERSHED: Combined hydrographs
CULVERT4 HYDGRAPH and 0010HC2 HYDGRAAi

HYDROGRAAi SUMMATION TABLE

• INPUT HYDROGRAPHS

HYDROGRAPH NO. 1
HYDROGRAPH NO. 2

RAINFALL PARAMETERS

RAINFAll RETURN PERIOD
RAINFALL DURATION
RAINFAll At.«>UNT
TIME INTERV 1\1..
RAINFALL DISTRIBUTION

WATERSHED PARAMETERS

TOTI\I.. WATERSHED AREA

= CULVERT4 HYDGRAAi A
= 0010HC2 HYDGRAAi A

= 10.0 YEARS
= 24.00 HOURS
= 1.90 INCHES
= 0.10 HOURS
= SCS Type II

= 712.7 ACRES ( 1.114 sa MI)

NOTE: REFER TO INDIVIDUAL WATERSHED REPORT FILES
FOR SPECIFIC WATERSHED PARAMETERS

RAINFALL - RUNOFF SUMMARY

•
PEAK DISCHARGE
TIME TO PEAK (FROM START OF RAIN)
RUNOFF VOlUME

= 296.1 CFS
= 12.0 HOURS
= 14.2 ACRE-FEET



•
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*************************************
* AMAX COAL. COMPANY *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAL. ENGINEERING *
* HYDROGRAPH SUMMATION *
*************************************

HYSUM - Version 2.0
FILE: POND008 HYOGRAPH A4 NOVEr.t3ER 7, 1985

PROJ TITLE: PRICE RIVER COAL. CX>MPANY
HARDSCRABBLE CANYON HYDROLOGIC STUDY

LOCATION: HARDSCRABBLE CANYON NEAR HELPER
CARBON COUNTY UTHi

~-~~-~~~--~~--~----~--~~--

WATERSHED: Combined hydrographs
SUMS HYOGRAPH A and 0010HCll HYDGRAPH

H¥DROGRAPH SUMMATION TABLE

• INPUT HYDROGRAPHS

HYDROGRAPH NO. 1
HYDROGRAPH NO. 2

RAINFALL PARAMETERS

RAINFALL RETURN PERIOD
RAINFALL DURATION
RAINFALL AMOUNT
TIME INTERV AI.
RAINFALL DISTRIBUTION

WATERSHED PARAMETERS

TOTAL WATERSHED AREA

= SUMS HYDGRAPH A
= ODI0HCll HYDGRAPH A

= 10.0 YEARS
= 24.00 HOURS
= 1.90 INCHES
= 0.10 HOURS
= SCS Type II

= 767.7 ACRES ( 1.200 SQ MI)

NOTE: REFER TO INDIVIDUAL WATERSHED REPORT FILES
FOR SPECIFIC WATERSHED PARAMETERS

RAINFALL - RUNOFF SUMMARY

••
PEAK DISCHA~E

TIME TO PEAK (FROM START OF RAIN)
RUNOFF VOLUME

= 349.8 CFS
= 12.0 HOURS
= 15.8 ACRE-FEET



•
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*************************************
* AMAX COAL COMPANY *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAL ENGINEERING *
* HYDROGRAFti LAGGING *
*************************************

HYlAG - Version 2.01
FILE: P008LAG HYOGRAPH A4 NOVEtJBER 7, 1985

PROJ TITLE: PRICE RIVER COAL. COMPANY
HARDSCR,4BBLE CANYON HYDROLOGIC STUDY

LOCATION: HARDSCRABBLE CANYON NEAR HELPER
CARBON COUNTY UT,4J;

WATERSHED: Lagged from POOS to PARK
Inflow hydrograph - POND008 HYDGRAPH A

HYDROGRAPH LAG T,4BLE

= PONDOOS HYDGRAPH A•
-~--~---~--~---~~--~

INPUT HYDROGRAPH

RAINFALL PARAMETERS

RAINFALL RETURN PERIOD
RAINFALL DURATION
RAINFALL At-()UNT
TIME INTERV AL.
RAINFALL DISrR1BUTION

= 10.0 YEARS
= 24.00 HOURS
= 1.90 INCHES
= 0.10 HOURS
= SCS Type II

INFLOW PARAMETERS (AT UPSTREAM POINT OF REACH: POOS)

WATERSHED AREA = 767.7 ACRES ( 1.200 SQ MI)
PEAK INFL~ RATE = 349.8 CFS
TIME TO PEAK (FROM START OF RAIN) = 12.0 HOURS
INFLO« RUNOFF VOLUME = 15.8 ACRE-FEET

HYDROGRAPH LAG PARAMETERS

LAG TIME = 0.20 HOURS
LAG TIME WAS INPUT DIRECTLY

• HYDROGRAPH LAG SUMMARY AT: PARK

PEAK DISCHARGE = 349.8 CFS
TIME TO PEAK (FROM START OF RAIN) = 12.2 HOURS
RUNOFF VOLUME = 15.8 ArnE-FEET



•
PAGE 1

*************************************
* AMAX COAL OOMPANY *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAL ENGINEERING *
* HYDROGRAPH SUMMATION *
*************************************

HYSUM - Version 2.0
FILE: NEWPARK HYDGRAPH A4 . NOVEMBER 7, 1985

PROJ TITLE: PRICE RIVER COAl. COMPANY
HARDSCRABBLE CANYON HYDROLOGIC STUDY

LOCATION: HARDSCRABBLE CANYON NEAR HELPER
CARBON COUNTY UTHi

WATERSHED: Combined hydrographs
P008LAG HYOGRAPH and 0010HC16 HYDGRAPH

HYDROGRAPH SUMMATION TABLE

• INPUT HYDROGRAPHS

HYDROGRAPH NO. 1
HYDROGRAPH NO. 2

RAINFALL PARAMETERS

RAINFALL RETURN PERIOD
RAINFALL DURATION
RAINFALL AMOUNT
TIME INTERVAL
RAINFALL DISTRIBUTION

WATERSHED PARAMETERS

TOTAL WATERSHED AREA

= P008LAG HYDGRAPH A
= 0010HC16 HYDGRAPH A

= 10.0 YEARS
= 24.00 HOJRS
= 1.90 INCHES
= 0.10 HOURS
= SCS Type II

= 785.3 ACRES ( 1.227 SQ MI>

NOTE: REFER TO INDIVIDUAL WATERSHED REPORT FILES
FOR SPECIFIC WATERSHED PARAMETERS

RAINFALL - RUNOfF SUMMARY

•
PEAK DISCHARGE
TIME TO PEAK (FROM START OF RAIN)
RUNOFF VOL UME

= 352.4 CFS
= 12.2 HOURS
= 16.2 ACRE-FEET



-.
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*************************************
* AMAX COAL COMPANY *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENV IRONMENTAL ENG INEERING *
* HYDROGRAPH SUMMATION *
*************************************

HYSUM - Version 2.0
FILE: POND009 HYDGRAPH A4 NOVEM3ER 7, 1985

PROO TITLE: PRICE RIVER COAL COMPANY
HARDSCRABBLE CANYON HYDROLOGIC STUDY

LOCATION: HARDSCRABBLE CANYON NEAR HELPER
CARBON COUNTY UTPoH

~-~~~---~---~~---~~--~~---

WATERSHED: Combined hydrographs
NEWPARK HYDGRAPH and 0010Hel HYDGRAPH

HYDROGRAPH SUMMATION TABLE

• INPUT HYDROGRAPHS

HYDROGRAPH NO. 1
HYDROGRAPH NO. 2

RAINFALL PARAMETERS

RAINFALL RElURN PERIOD
RAINFALL DURATION
RAINFALL AMOUNT
TIME INTERV AI.
RAINFALL DISTRIBUTION

WATERSHED PARAMETERS

TOTAL WATERSHED AREA

= NEWPARK HYDGRAPH A
=00lOHC1 HYDGRAPH A

= 10.0 YEARS
= 24.00 HOURS
= 1.90 INCHES
= 0.10 HOURS
= SCS Type II

= 911.7 ACRES ( 1.425 sa Ml)

NOTE: REFER TO INDIVIDUAL WATERSHED REPORT FILES
FOR SPECIFIC WATERSHED PARAMETERS

RAINFALL - RUNOFF SUMMARY

•
PEAK DISCHARGE
TIME TO PEN< (FROM START OF RAIN)
RUNOFF VOLUME

= 368.4 CFS
= 12.2 HOORS
= 18.3 ACRE-FEET
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11 PRICE RIVER COAL COMPANY HYDROLOGIC STUDY OF HARDSCRABBLE CANYON
T2 WATER SURFACE PROFILE FOR 10 YR/ 24 HR nORM EVENT ** J.W.BUCK **
T3 MAIN DIVERSION CHANNEL D-6

..II ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

o. o. o. O. 0./i)68000 0.00 0.0 368. '6610.000 0.000

..12 NPROF If'LOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

-1.000 0.00e -1.000 0.000 0.000 0.000 0.eee 0.000 0.000 0.000

NC 0.045 0.045 0.045 0.100 0.300 0.000 o.ooe 0.000 0.00/i) /i)./i)00
Xl 0.000 4.00e 0.000 13.000' o.(,)eo 0.000 0.000 0.(,)0(,) f).000 0.00e
GR 66H).699 0.000 6606.000 7.0003 66/i)6.699 11.000 6610.861 13.0003,/' e.ooo 0.000

Xi 50.000 5.000 0.G00 16.000 50.000 50.000 50.0GO O.OGO 0.0GO 0.000
GR 6614.1032 0.00& 6609.801 7.000 66/i)9.898 10.000 6612.801 14.000 6615.500 16.€lGO

Xl 100. (-)00 5.000 0.00e 23.000 50.G00 5G.000 5G.eoe 0.00e 0.000 0.000
X2 352.000 0.eOG 0.000 €I./i)OO /i).MG 0.000 0.000 O.O/i)O O.€lOO 0.000
GR 6616.102 e.oee 6612.801 5.0e0 6613.199 7.000 6615.398 13.000 6620.699 23.eoo

Xi 20e.00€l 5.000 0.000 15.000.. 100.000 100.ee0 leO.€lOO 0.0013 0.000 0.000
GR 6619.602 o.ooe 6617.398 5.000 6617.602 7.00(:) 6619.3(:)1 13.000 6622.398 15.000

Xi 300.G00 5.0e0 0.000 12.00e \00.000 100.000 100.0eo 0.000 0.000 0.000
GR 6623.898 G.000 6621.3131 4.E>Oe 6621.500 7.'000 6623.398 9.000 6626.199 12.000

Xl 400~000 5.000 0.000· 10.0ee 100.00e 100.000 100.000 0.000 0.e00 0.e00
GR 6631.199 o.eoe 6628.1'i)2 5.000 6628.5/i)0 7.000 6631.500 8.000 6633.699 10.000

Xi 500.000 3. I;)OG G.000 11.e00 100.eoo 100.000 \00.00e 0.000 0.000 0.000
GR 6637.5130 e.000 6634.398 5.0€J0 6639.398 11.e0€1 0.000 0.00e 0.000 0.€l00

Xi 60e.000 4.000 0.000 21.000 100.000 100.000 100.000 e.00e 0.e00 0.000
GR 6[,44.801 0.000 6b41.301 5.01)0 b645.102 10.000 6649.602 21.000 0.000 0.0013

Xl 1160.000 3.000 0.e00 17.000 560.000 560.oeo 560.00e o.eoo 0.000 0.000
GR 6696.898 0.0GO 6693.500 a.OO0 , 6697.301 17.000 0.000 €I.ooe 'i). 000 0.0130

•
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•
•
•
•
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11/15 t I : 06: 54 • rAGE•Xi 1710.000 5.000 e.000 20.01'ile 550.000 550.000 5519.1900 e.oee 0.1900 19.000
GR 6736.oeo o.ooe 673e.8el 7.000 6730.699 11.oeo 6731.102 15.eoo 6734.801 20.000

Xl 1940.000 5.000 0.000 34.000 230.0019 230.000 230.000 e.000 0.000 0.00e
GR 6749.000 e.eoo 6745.602 8.000 6744.500 17.006 6745.801 22.000 6751.301 34.000

Xl 2235.0019 5.o90e 0.1900 21.00e 295.00e 295.0eo 295.eO€l 0.000 0.000 0.000
GR 6786.000 0.600 6782.398 1.000 6781.801 3.000 6784.398 15.000 6792.506 21.000

Xl 2555.000 5.0009 0.0900 24.0<:10 320.000 320.000 320.<:100 0.€l0€l 0.000 0.000
GR 6861.898 e.000 16798.199 10.006 6797.602 15.000 6798.000 19.000 6804.102 24.000
EJ 0.600 09.000 0.000 0.000 0.000 f). 0900 0.0900 0.000 €I.€lOO 0.000

t.
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•
• 11/.5 • • •11 :06:54 PAGE 3

• •SECNO DEPTH CWSEL CRIWS WSELK EG HV Hl. OLOSS BANK ELEV

• Q QLOB QCH QROB ALOB ACH AR;JB VOL TWA LEFT/RIGHT •TIME VI..OIl VC/-I VROB XNL XNCH XNk WTN EU11N SSTA
SLOPE XLOIlL XLCH XLOBR ITRIAL IDC leONT CORAR TOPWID EHDST

• •
*PROF I

• CCHV== O. j 0(-) CEHV == 0.300 •llSECNO 0.00&

• 3280 CROSS SECTION G.00 EXTENllED 0.01 FEET •
3720 CRITICAL DEPTH ASSUMED

0.00 4.71 6610.71 6610.71 6610.00 6612.17 1.46 0.eo 0.00 6610.7e •• 368. O. 368. e. 0. 38. 0. 0. O. 6611'>.80
0.00 0.00 9.70 6.eo 0.045 0.045 0.045 0.000 66e6.oe 0.00

e.029545 0. 0. 0. 0 8 0 El.eo 12.96 12.96 ••
ttSECNO 50.000 •• 36B5 20 TRIALS ATTEMPTED WSEL.CWSEL '~;

3693 PROBABLE MINIMUM SPECIFIC ENERGY

• 3720 CRITICAL DEPTH ASSUMED •50.0e 4.29 6614.09 6614.09 G.OEl 6615.45 1 .3-' 1.44 0.01 6614.10
368. . O. 368. O. O. 39. e. o. o. 6615.50

• 0.00 0.00 9.38 0.06 0.0'45 0.045 0.045 0.000 6609.80 0.03 •0.027963 SO. SO. 50. 20 11 0 0.00 14.93 14.95

• llSECNO 100.000 •
328& CROSS SECTION 100.00 EXTENDED 0.B8 FEET

• 3685 20 TRIALS ATTEMPTED WSEL,CWSEL •
3693 PROBABLE MINIMUM SPECIFIC ENERGY

• 3720 CRITICAL DEPTH ASSUMED •100.00 4.18 6616.98 6616.98 0.&0 6618.24 L26 1.39 0. f)1 6616.10
352. @. 352. G. O. 39. O. O. 0. 6620.70
0.00 0.00 8.99 0.00 0.045 e.045 0.€l45 0.000 6612.8'a 0.00 •• 0.027677 50. SO. 50. 20 8 0 0.00 15.99 15.99

• *SECNO 200.000 •
3280 CROSS SECTION 200.00 EXTENDED 1.55 FEET

• 7185 MINIMUM SPECIFIC ENERGY •
3720 CRITICAL DEPTH ASSUMED

2&0.00 3.75 6621.15 6621.15 '9.&0 6622.49 1.34 2.79 0.03 6619.60 •• 352. 0. 352. 0. 0. 38. 0. O. O. 6622.40
0.01 0.00 9.29 0.00 0.045 El.045 0.045 &.000 6617.40 0.00

0.028174 lOlL 100. 100. 6 13 0 0.00 14.20 14.20 ••
• •
• •
• •



I • "11/1' 11:06:54 • PAGE.

• ..
SE 0 DEPTH CWSEL CRIWS WSEL.K EG HV HL OLOSS BANK ELEV
Q QL.OIc QCH QROB AL.OB ACH AROB VOL TWA LEFT/RIGHT• TII1E VlOB VCH VROB XNL XNCH XNR WTN ElMIN SSTA -Sl.OPE XI-DIll. Xl.CH XI..OBR ITRIAL IDC ICONT CORAR TOP""ID ENDST.. •*SECNO 3(-)(-).000

3280 CROSS SECTION 3190.00 EXTENDED 1.85 fEET• •3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROI:ABL.E MINIMUM SPECIFIC ENERGY• 372(') CRITICAL DEPTH ASSUMED •30e.Of> 4.45 6625.75 6625.75 1'1. 0 0 662·, .30 1.55 2.98 O.f>6 6623.90

352. O. 352. 6. O. 35. 0. O. O. 6626.20• O.Of 0.00 10.M 0.00 0.045 0.045 0.045 0.000 6621.30 0.0f> •
6.631610 106. 100. fGO. 20 1t (;) G.GO t1 .51 11.51

• •-SECNO 400.eoe
3280 CROSS SECTION 400.00 EXTENDED 2.15 FEET• •
3685 20 TRIALS ATTEMPTED WSEL,CWSEl. ""\.
3693 PROBABLE. MINIMUM SPECIFIC ENERGY• 3720 CRITICAL DEnH ASSUMED •400.00 5.25 6633.35 6633.35 0.60 .663~L06 1.72 3.4f G.0S 6631.20

352. O. 352. 0. O. 33. 0. O. O. 6633.70• O.(H 0.60 10.51 0.00 6.G45 0.045 0.045 0.000 6628.10 0.00 t
0.036972 100. H)G. 10e. 2e 11 €I e.00 9.68 9.68

• t
-SECNO S00.000
3280 CROSS SECTION 500.00 EXTENDED 2.10 FEET• •3685 20 TRiALS ATTEMPTED WSEL,CWSEl

• 3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED t

SOO.GO 5.20 6639.60 6639.60 E).eo 6641.22 1.62 3.5-( 0.01 6637.5e
352. 0. 352. O. 0. 34. O. 0. O. 6639.40• 0.01 0.00 1e.22 e.00 0.045 0.045 0.045 0.0003 6634.40 1;).130 •0.034449 leo. 1Of>' 100. 2G 5 €I 0.00 11.00 11.00

• •-lfSECNO bOO.OOO
3280 CROSS SECTION 600.00 ExrENDED 1.81 FEEr• •3b85 20 rRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINHIU11 SPECIFIC ENERGY• 3720 CRITICAL DEPTH ASSUMED •600.00 5.31 6646.61 6646.61 0.00 664'1.96 1. 36 3.23 0.03 6644.80

• 352. 0. 352. O. O. 38. €I. f. 0. 6645' .bO
0.02 (·).00 9.36 0.00 0.045 f;l.045 0.045 0.000 6641.30 0.00 •0.030-\\26 100. 100. 100. 20 5 €I 0.00 13.69 13.69

• •
• •
• •
• •



dECNO 1160.000
3280 CROSS SECTION 1160.00 EXTENDED
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PAGE _

6736.00
6'734.8€1

2.56
19.a5

6696.90
6697.30

0.00
17.00

6749.00
6751.3e

3.20
26.01

6786.00
6792.50

~)'11

15.90

I~ANK ELEV
LEFT/RIGHT

SSTA
EMDST

OLDSS
T1~A

ELMIN
TOPWID

(h02
1­

6730.7e
16.50

0.G2
0.

6693.50
17.€I0

0.G2
1.

6-'44.5G
22.81

0.08
L

6781.80
15.79

.,....7.92

.,....5.93

0.00e
0.170

14.36
2.

0.000
0.00

0.006
o,.O€!

15.68
l.

0.000
0.00,

HL
VOL
WTN
CORAR

•

1.22
0.

0.045
(:)

1.16
O.

0.045
o

1.25
0.

0.045
o

0.98
e.

(:). 045
o

HV
AROB
XNR
ICONT

EG
ACH
XNCH
IDe

6735.32
40.

e.045
16

6698.86
4l.

0.e45
14

6786.86
39.

(L045
11

6748.62
44.

0.045
11

0.8e FEET

0.00
e.

0.045
20

0.00
o.

0.e45
20

0.00
O.

0.045
20

0.00
0.

0.045
20

WSELK
ALOB­
XNL
ITRIAL

CRIWS
QROB
VROII
XLOBR

669-'.70
e.

0.00
560.

6785.61
e.

0.00
295.

6747.64
e.

o.eo
230.

6734.1(:l
e.

0.00
550.

CWSEl
QCH
VCH
XLCH

11 : 06: 54

DEF'TH
QLDll
VlOll
XLOllL

SECNO
Q
TIME
SLOPE

MSECNO 1710.000
3685 20 TRIALS ATTEMPTED WSEL,CWSEl
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

17'0.00 3.40 6734.10
352. 0. 352.
0.05 0.00 8.88

0.026358 550. 550.

3685 20 TRIALS ArTEI'iPTED WSEl,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1160.00 4.20 6697.70
352. 0. 352.
0.04 0.00 8.63

0.025856 560. 560.

-SECNO 1940.000
3685 20 TRIALS ATTEMPTED WSEl,CWSEL
3693 PROBAtlE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1940.00 3.14 6747.64
352. O. 352.
0.06 0.00 7.93

0.025256 230. 230.

*SECNO 2235.000
3685 20 TRIALS ATTEMPTED WSEl,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

2235.00 3.81 6785.61
352. 0. 352-.
0.07 0.00 8.98

0.028565 295. 295.

•
•

•

•

•
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11/08/85 11 : 06: 54S. DEPTH CWSEL CRIWS WSELI< EG HV • HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOElL XLCH XLOBR !TRIAL IDC I (;ONT CORAR TOPWID ENDST

*SECNO 2555.00e
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3b93 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

2555.€l0 3.34 680£1.95 6800.95 e.00 6802.05 1.11 8.73 0. EH 6801.90
352. e. 352. 0. e. 42. o. 2. L 6804.10
0.08 e.eli> 8.47 o.eli> 0.045 0.045 0.045 0.000 6797.60 2.58

0.026073 320. 32e. 32e. 2€l 12 €I 0.00 18.84 21.41



NOTE- ASTERISK (*> AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

MIN DIVERSION CHANNEL D-6

SUMMARY PRINTOUT TABLE f5e

SECNO XLCH ELTRD ELLC ELtfIN Q CWSEL CRIWS EG 10K*S VCH AREA

* 0.000 6.00 0.00 0.00 66&6.00 368.00 66'0.7t 66i.f? 71 6612.17 295.45 9.7€l 37.92

.* 50.000 56.'0'0 e.€lO <:). 00 6609.80 368.oe 661'1.09 6614.09 6615.45 279.63 9.38 39.24

* 160.'0''0'0 50.60 0.00 a.eo 6612.80 352.00 6616.98 6616.98 6618.24 276.77 8.99 39.14

* 200.1300 100.60 0.00 0.eo 6617.40 352.00 6621.15 6621.IS 6622.49 281.74 9.29 k7.89

* 300.00'9 H)0.'90 6.00 0.00 6621.30 352.00 6625.75 0625.75 6627.30 316.10 10.00 35.19

* 40e.o(')e 100.00 0.00 0.00 6628.10 352.00 6633.35 6633.35 6635.e6 369.72 10.51 33.49

* SOO.000 l()0.00 0.00 o.oe 6634.40 352.00 6639.60 6639.60 6641.22 344.49 10.22. 34.44

* 60G.OGe HHL00 G.G0 0.&0 6641.3& 352.00 6646.61 6646.61 6647.96 3&4.26 9.36 37.62

* t\60.000 560.00 0.00 0.00 6693.50 352.00 6697.70 6697.70 6698.86 258.56 8.63 40.77

* 1710.000 550.00 0.00 0.00 6730.70 352.00 6-'34.10 6734.10 6735.32 263.58 8.88 39.64

* 19'10.000 23e.eo 0.00 0.00 6744.50 352.00 6747.64 6747.64 6748.62 252.56 7.93, 44.36

* 2235.000 295.00 0.00 0.00 6781.80 352.00 6785.61 6785.61 6-'86.86 285.65 8.98 39.20

* 2555.000 320.00 0.00 0.(;)13 6797.60 352.ee 6800.95 6800.95 6802.05 260.73 8.47 41.57

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

11:'96:5'1

**************************************************
HEC2 RELEASE DATED NOV 76 UPDATED MAR. 1982
ERROR CORR - 01.02.03.04,05
MODIFICATION - 50.51.52,53,54.55

**************************************************

•
THIS RUN EXECUTED 11/0B/85

PAGE •

lf :06:55

-
•
•
•
•
•
•
•
•• &1 K

21.41 •
22.01 •21.16

20.97 •
19.80 •18.31

18.97 •
2e.18 •21.89

21.68 •
22.15 •20.83

21.80 •
•
•
•
•
•



- PAGE'
,

11/08/85 11 :t>6:54 •• MAIN'lltERSION CHANNEL

,
D-6

• SUMMARY PRINTOUT TABLE 150
,

• SECNO Q CWSEL DlfWSP DIFWSX DJ.FI<WS ,TOPWID XLCH
,

* o.eoe 368.00 6610.71 e.ee 0.E>0 0.71 12.96 0.e0• •
* 50.00G 368.I'>G 6614.09 0.00 3.3B 0.00 14.93 50.GO

• * lee.ooe 352.00 6616.98 ~). oe 2.90 o.eo 15.99 5e.ef) fI

* 200.90G 352.00 6621.15 0.00 4.17 0.00 14.20 ~00.00• •
* 3e0.aeo 352.eo 6625.75 e.ea 4.59 0.0a 1 t .51 loa.ae

• * 400.000 352.00 6633.35 0.00 7.60 (LGO 9.68 t00.eo •
* 50e.eoo 352.00 6639.60 e.00 6.25 0.019 11.0/i) 100.e0• •
* 6(')(;).000 352.00 6646.61 0.00 ,\7.0t 0.90 13.69 100.00

• * noli) .0009 352.ae 6697.7e 0.00 51.09 e.ee 17.ee 56e.ea •
* 171(L000 352.00 6734.10 0.00 36.40 0.00 16.50 550.90• •
* 1940.000 352.00 6747.64 0.00 13.54 o.eo 22.81 23e.eo

• * 2235.€J00 352.00 6785.61 CL 00 37.97 G.00 15.79 295.90 •
* 2555.000 352.ae 6sae.95 G.0e 15.33 a.a0 18.84- 32e.eo• •

• ,II

• •
• •
• •
• •
• •
• •
• •
• •
• •



• ilia

, ~ •11: (;)6:54 1" PAGEq!. •
• SUMMARY OF ERRORS AND SPECIAL NOTES •
• CAUTION SECNO= 0.00e PROFILE= CRITICAL DEPTH ASSUMED •
• CAUTION SECNO= 50.0019 PROFILE= 1 CRIHCAL DEPTH ASSUMED •CAUTION SECNO= 50.000 PROFILE= I PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 50.0190 PROf ILE:= 1 20 TRIALS ATTEMPTED TO BALANCE "'SEL

• CAUTION SECNO= 100.000 PROFILE= , CRITICAL DEPTH ASSUMED •CAUTION SECNO= 101')0.00& PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY

• CAUTION SECNO= 10lLOOO PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL •CAUTION SECNO= 20€J.&00 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAunON SECNO= 20(LOOO PROFILE= 1 MINIMUM SPECIfIC ENERGY •• CAUTION SECNO= 3190.000 PROF'ILE= 1 CRITICAL DEPTH ASSUMED

• CAUTION SECNO= 30(;).000 PROFILE= I PROBABLE MINIMUM SPECIFIC ENERGY •CAUTION SECNO= 300.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
·.t~.

CAUTION SECNO= 400.000 PROfILE= I CRITICAL DEPTH ASSUMED •• CAUTION SECND= 4eO.oeo PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO" 400.000 PROFILE= t 26 TRIALS ATTEMPTEn TO BALANCE WSEL

• CAUTION SECNO= 500.000 F'ROFILE= t CRITICAL DEPTH ASSUMED •CAUTION SECND= se0.eoe PROFILE= f PROBABLE MINIMUM SPECIFIC ENERGY

• CAUTION SECNO= 500.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL •CAUTION SECND= 600.00G PROFILE= ~ CRITICAL DEPTH ASSUMED
CAUTION SECNO= 600.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY •• CAUTION SECNO= 600.00& PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

CAUTION SECNO= 11 ML&e& PROFILE= CRITICAL DEPTH ASSUMED •• CAUTION SECNO= 1160.000 PROFILE= PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 116tL 00& PROFILE= 20 TRIALS ATTEMPTED 1"0 BALANCE lalSEL

• CAUTION SECNO= 1710.0eo PROFILE= 1 CRITICAL DEPTH ASSUMED •CAUTION SEeNO::: 17le.000 PROFILE::: t PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SEeNO" 1710.(;)00 PROfILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL •..
CAUTION SECNO::: 1940.000 PROFILE::: CRITICAL DEPTH ASSUMED

• CAUTION SECNO= 1940.00e PROFILE= PROBABLE MINIMUM SPECIFIC ENERGY •CAUTION SECNO::: 194EL000 PROFILE::: 20 TRIALS ATTEMPTED TO BALANCE WSEL

• CAUTION SECNO= 2235.600 PROfILE= 1 CRITICAL DEPTH ASSUMED •CAUTION SECNO::: 2235.0eo PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 2235.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

• CAUTION SECNO::: 2555.000 PROFILE= 1 CRITICAL DEPTH ASSUMED •
CAUTION SECNO::: 2555.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY

• CAUrION SEeNO::: 2555.000 PROFILE::: 1 2& TRIALS ATTEMPTED TO BALANCE WSEL •
• •
I •
.,
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FOR STONE WEIGHING
165 L as. PER cu. Ft

ADAPTED FROM REPORT OF
SUBCOMMITTE ON SLOPE

.I-,;.~__~ PROTECTION, AM. SOC. CIVIL --+--_f
ENGINEERS PROC. JUNE 19484
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(Revised 1/16/86)
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Document Information Form

Mine Number: C,/tJlJ 7
J
I0t20 7'

FileName:· 14C/2111/~
f Cas lie... ak

From:

Person td'chacelt! A/Ii 50/.1; .Ie

Company {!asl!.L fiaffd

Date Received: fe -25'-cf& .

Explanation: 1Yla;J- fr42fosc:d Drainacr cPnfa,j

m&;/;hca Hans l-laccl.5c c(Jbb/..e. Cany«?

cc:



Document Information Form

Mine Number: {}jt1t2 7./oCJO t/

FileName:· lbcOJlUIYlZ;
Ca sfie- ak-

To: Lowell &axbY!

From:

?uchard H. AIIISoY1 ,if,

Company ----:Ca~s~f~u.c.._~fi~a"-.l-k~--------

Date Received:
'~~~~-&J-~-----------

Explanation: 1Yl?lj2 - [r:m..pb) thoposeci &mna'F­
Confm/ /J2l2d'P;'Co&oaS )ia.cd' /Y,Y/2hh!.4 CCVI?jtfY}

[;xi sh'(ltj Cross -C:;cc<hons' J)lverStoo .j)-(p

cc:




