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PRICE RIVER COAL COMPANY

P.o. BOX 629 HELPER, UTAH 84526 (801) 472·3411

August 8, 1983

CERTIFIED RECEIPT REQUESTED
Certified No. 562077

Mr. Tom Tetting, Engineering Geologist
Division of Oil, Gas, and Mining
4241 State Office Building
Salt Lake City, Utah 84114

Re: Price River Coal ACR Concerns

Dear Tom:

Enclosed is a copy of the latest PRCC responses to continuing OSM requests.

Si ncere ly,

PRICE RIVER COAL COMPANY

t; 'W~~Y
Environmental Enginee

RLW:jp

Enclosure

cc: K. Hutchinson

A MINING SUBSIDIARY OF THE AMERICAN ELECTRIC POWER SYSTEM
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Culvm dudgn d.a..:ta 60IL :the Mad ~ec..tion loc.ated below :the 6a.cili:tiu Mea. in
Sowbelly Canyon mU6t be ~uppUe.d. Va.ta. Wa4 ~uppUed 60IL the c.ulvew .i..n the
c.anyon, howe.VeIL, :two 00 :the. c.ulvew welLe not located on a. plan v-Lew map. It
may be that the c.uiveJt.t6 not loc.ated Me the c.ulve.Jr..;U that ewt below the
6acJ.l.Ui..e6 Mea. 10 ~o, then the loc.a.tion 06 :the c.uive.w mU6.t be -LdenUo.i..ed
on a map.

As per phone discussion with Connie Kimball on 7-19-83, the two culverts
are shown on Exhibit 3.2-18.

The du-Lgn 00 the btUdgu in HMd6cM.bble Canyon mU6.t be. pILov.<.de.d to de.teJLrn..[ne
-LO they c.omply ·wUh :the peJunanent pe!LoolLmanc.e ~.tan.daJtd6.

This point was clarified by C. Kimball (7-19-83) to be a concern related
to hydrology, i.e. is the bridge height and span sufficient to preclude a
constriction to channel flow? The aoswer is yes. The minimum underbridge
cross-sectional area is about 60 ft.~.

A little descriptive information may be helpful. All bridges are simple
spans, primarily of wood, that have been in place for 20-50 years.

The upper bridge sits on concrete abutments and appears to have been more
recently braced with steel 111 11 beam girders. The span is about 15 feet, the
channel depth about 8 feet and the channel bottom width about 10 feet.

The middle bridge is a 12 foot wooden span resting on uncemented rock
abutments. The channel depth is about 4 feet and the width is 15 feet.

The lower bridge, also entirely wooden, spans 20 feet. The west abutment
is of un cemented rock, the east concrete. Channel depth and width are both
about 8 feet.

Sped6-Lc.a.:Uo~ GOlt. dUck V-9, the cU.ve.Jt.6-Lon aJLound GJt.ave1.. Canyon, have. not
been pMv-Lded 0n. Table 3. 4E• 16 the ~peelMc.atioM aILe the ~arne M thM e
noted -Ln Chaptelt. 8, a ~ta.tement :to :that enoec.t ~hould be pJtov.<.ded. Ae.oo the
appUc.an.:t ~hould pMv-Lde a. ~ta.tement that the Mea M ~hown -Ln Exh,WU 3.4-2
-i..6 the aveJt.age M-brUtt c.JtM~-~ec.:ti..onai.. Mea.

Sorry •.. this was somehow overlooked. An amended Table 3.4(E) is
attached.

The ditch cross-sectional areas shown are close to the average for the
enti re di tch.

The calculations in Chapter 8, Appendix 8A, pp. 3-4, are to indicate
minimum needed ditch capacity and sizing. The lias-built" is larger since it is
difficult to build a small ditch with a large (0-8) tractor.
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TABLE 3.4(E)

DRAINAGE CONTROL FEATURES IN Castle Gate/Utah Fuel

DIVERSIONS [See EXhibits: ~'3~.~4_-1~.~3.~4_-2=-- J

Overall Peak Flow
Assigned Cross Section Slope Capacity Drainaye Area '10 yr., 24-hr. s~)nn

No. Area (ft. 2) (ft./ft) (CFS l' (acres &No.* ' Peak -Flow (CFS
",

0-1 31.5 0.08 541 4; CG-8 4

682 0.06 37,373 1,238;
CG-9A

7860-2 9B

0-3 9.5 0.06 93 8.4; CG-7 8.5
.,

0-4 10 0.10 124 6.4; CG-6 7

0-5 156 0.02 2,840 188.2; CG-9B 294 (100 yr.stm)

0-6 10 0.16 157 5.7; CG-10 5.7

0-7 12 0.09 143 56; Part CG-4 6,.4

0-8 21 O. 12 363 27; CG-3 27

0-9 18 0.10 290 9; Part CG-2 2

,

-

* See Exhibit 7-1
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On planh dnawn on 11/9/82 and app~oved on 12/8/82, ~ng numb~ 81-100
en.:tLteed &vut Canyon Vltainage V-Lve!L6-Lon 60ft lVtea.o CG6 and CT7, -Lnle;t and
cL.il,chMge -6tJtuctWtu Me -6hoWYI.. Afte thue -6btu.c.tuJte6 -6:ti.ll ..in ex.L6tenc.e?
16 -60, they -6hou.1.d be loc.ated on a plan v..iew map.

,

These sturctures are shown on the plan of the Castle Gate area,
Exhibit 3.4-1. This matter was clarified and I believe satisfied during
the phone conversation with C. Kimball on 7-19-83.

NPVES pe~ have been aeq~ed by P~c.e Rlv~ Coal Company 60~ Mine 3 -Ln
HMcUc.Jtabble Canyon and 60ft the old Pee~e6-6 MLne. What c.ontMl-6 o~ ~ea;tment,

-L6 emy, w.LU. be aPPlied to the6e d..i-6c.haJtge6?

We have a discharge permit "for the new Peerless Mine (circa 1926). To
date we have never needed to use it. We maintain it (the permit) only as a
contingency, should water build up in the New Peerless Mine threaten active
workings. We will not be in a position to worry about New Peerless for at
least 10 years. Should we need to pump it out we will be required to pipe it
to a point below all water plant intakes and limit quantities to that amount
that will maintain less than 1 ton per day TDS discharge into Price River (as
well as meeting other effluent limitations).

The discharge from No. 3 Mine (point 020) has no treatment system and
requires none so long as effluent limitations are met. Monitoring since this
discharge began has indicated that effluent limitations have been sustained
(copies attached).

The paJtamete!L6 LLtiUzed -Ln the Manning Equ.aticm 60ft p~e- and pO-6t- muung
cUtc.h -6-Lzbtg mU6t be pJtov-Lded .to 6aciUta..te the evalu.a.tion 06 cUtc.h adequac.y
The6 e paJLamete!L6 ..indu.de depth, -6-Lde -6lope6, bottom w-Ldth and hyc1Jr.a.LLUe
JtacLi.Lu, •

For your reference copies of our calculation work sheets are attached.
They are in rough condition but, I think, readable. They are not meant for
publication.

We've also included a copy of Table 7-5 and the S.C.S. table used to
derive the roughness factor based on hydraulic radius.
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NATIONAL POL.LUT ANT DUII(.. HAHc..1IL. Li.II",U t ..", I .,..,U ........ ~j.~ "' ••• - -~ ~ I:

DISCHARGE MONITORING REPORT (DMIl)
(2·J6, (17·19'

\
UT-00230B6 \ 020

PERMIT HUMBER ]

peRNIT
RIlQUIRlIMaNT

.AMI'LE
M EASUREM ENT

'AII"M. , ...

.'H/.
Total Suspended
SolIds

~~;;;== J¢XWI1XAlGJlXIDAUltlnXX No :=LH i IJ.§==
~~~-------------------- NOTE: R..d In.trucllons belor. compl.llng thl. tonn.
----------..::----..,...~~~--------~~-~~~~:--~:_:_:_:_=__=_=_~~_=_=_:_~~---__r--:..,_~---r_-__,

X
(l C"," O..J,) QUANTITY OR LO....OING (4 Cud 0011,) QUALITY OR CONCENTRATION

(46·JJ) 1'4-61) (J'-4J) (46.JJ) (J4-(1) NO. 'ItEQ~:NC~
1--....:..;.;;..;,:~---,r-----:::..:...:..:..:_----r----1-_::.:.....::..::......--r--~..:;.;..::......--r-~::..;.,;~--"T""----tEX ANA~Y.I.

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNIT.

,-------------to::::::"'----=~------+_-----_t---_+------t_-----_+----__~---~6~1~../I~Jll__~(64~-6~8~):-.~t~6!.:P.~1(J~I_l

1

.. (1'1 "'ITTIlIl "AM II/AOOR US (lnc/'I/l.

......." N_,L«..,ion ., di6.nnf)
':J."-I PR!.f~Ii!.VE~COAl...f0HPANY _
~~ ~~~Bo~62~ _

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

Tota1 'ron .AMpLE
MEASUREMENT

4/90

lr.,t... , tiis.vJl'/e':t
'/.,1 i~1.

'" :',,:'

r-_'_'_O'_-+__',;,.:S:..::5..:...7_l---:2:.:.0.!.;l9::'--lHG/L
(, ton/day or 2,000 ,

."" ".'.: ".,.,",

,

Stand It/90
Un its I--t-...;....;.--+-----I

HGll

B.4

6.4

.

...~ ...•........
7.97

1.95

,>
6.5 .",.' .....

7.5

<0.5

paRMIT
R5C1UIRIlMIINl'

SAMPLE
MEASUREMENT

SAMPLE
MEASUREM ENT

Flow (Intermittent
Oi scharge»)\

pH

011 & Grease

SAMPLE
MEASUREMENT

- RIIQ':,~:~~TIINT •..••.•.•...••...•.•••••... ··;·.···1··\\.:···/·······•.• \.·.•···••.•••••···•··.·••••....... I.. ..'......... ..•·•. ; •.•.··•.·i.··.·.•.• i••••·/ •••··•·· ·.• T•••••••..••·.•...•.......•...• , ..•..•.<, ..•.·.•.
TELEPHONE DA"t:

COMMENT AND EXI'~ANATlON 0,. ANY VIOLATIONS (R~fu.nc. tJll tJIf"chm."uh.u)'.)

*Flow has been about 16 hours per day at the rate of about 100 gpm. There was no discharge for 3+ weeks in February .
• Discharge occurs five days a week when mine sumps are pumped out.

" p .. F 0 .... )]10·1 {Rev. 10.19) PREVIOUS EDITION TO BE U~EO
.'~.""~. L.l~'~""'l <or 10..;, 'J.y ...... ~l'-f~·'...

(R EP~ACES EPA FORM T·40 WH ICH MAY NOT BE USED.I PAGE OF



Form Approved
OMS No. 2000-00'5

NOTE: Rsad In.truellon. berO,. complsUng Ihl. form.11',", IlI,VI 11f·'·'1

I UT-0023086 I I 020
I PERMIT NUMBER I 10lSCHARGE NUM.EII

• MONITORING PERIOD

YEAR I MO I DAY I I YEAR I MO I DAY

OM 83 I 3 I 31 I TO I 83 I 6 I 30FR

NATIONAL POLLUTANT DISCHARGE ELIMINATION SVSTEM tHPDES)
DISCHARGE MONITORING REPORT (DUR)

(2·16) (17·19)

u~m__~o.~_~~ ~ _

~~~~--------------------!x (J Card OnJy) QUANTITY OR LOADING (4 Co,d Only) QUALITY OR CONCENTRATION
~REQUENCY

IOARANETEIt (46-JJ) U4-6J) (J,"'J) (4'.JJ) {J4-6Jj NO.
OF

SAMPLE
EX ANALYSIS TYIOE

(Jl.Jl)
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS

61-6J {U-6'J (6P-l0)

SAMIOLE

Total Suspended MEASURENENT 2.5 3.6 5.5 MG/L 3 3/92 GI:ab

Solids ., . ',' ..... ..,...... ,{. ···.-('i; .. '.' .....-., .-ij."',i. I}i·.·~- '-.' .:. '-

PERMIT
.' ':'., .. ". :.."'" ,,' 1'\ .,!"f)"P<t.IUOU I R IIM.NT ,-(. ....; ' ...

SANPLE
MEASUREMENT 0.05 0.11 0.17 MG/L 3 Grab

Total Iron
..•:•..... . ,;'>: ·.':,:·f_i•.·.··.··'··::·'-,,-·,···:·,·,,··'·····i ·•• +'I",._f.-.LT i;< <"it·······.I"UMJT ,":;::'....:.·"':.,.i"",,/·....c···;.'},<

ItIQUIREMEHT
1·'··"··'··,······.'·'··'·- .""'.""':"""'. f·.,·C···'··"" _i..

SAMPLE
1503 1675 1805 MG/L 3 GI:ab

Total Dissolved
101 EASU REM ENT

•. ;!{.'.<•. ,... y, .........•. ' r ...•,.•."",!i'/T; -:ii:!;,' -.' .... I'I ·/'I:]f,::.Solids ..ERMIT .,......,·»;rltaQU 11'1 EN aNT .•.•,."'> "., , ·'·-'i·" T" .,

SA"'PLE

Oil & Grease NEASUREMENT .05 S'iR-
MG/L 3 Grab

.. x :"'>:, ""A'-'~ ,....--"::";;".~
P£RMIT

1·.··.....····(··'-":'· ....''lllQU "tEN ENT "U i ............... ,
"'; 1·····,.···,.',,·"'··'··:·-:.: .'

SAMPLE
Std.pH 101 EABU R EM ENT 8.0 8.05 8.1 3 Grab

.' .." .;l ~jJi}··.:.: i.:i,i ..... n-'-,' ·.••..·.-ii ·t·••·\:.:·.. ".,'.. Units
IOERMIT

"
It £<IUIIt ItN.NT -> .• .. .-'...,..'....... . .. ,.,.,., .." ...... ,.'.....

SANPLE 50 108 175 gpm 3 Grab
Flow (1 to 12 hrs/day NEASURE'" ENT I

4-5 days/week) I"I::RMIT ......... i\"\, """.:"> ,,, .••' ;h. i -i '" ··i.•• ···.··,.2di_.··\!- i'" ......./. • .'; ',"'/';.
,.

.'1.,.<ii.,"' .......X
'. . ....... ..\.,.,.•.<...., ...

,U;qUIRIItM..NT ..... I" .i·,··'.". ,-),,,.. ,,. ....•.• ,' ....•.. -.:.---<

SAMPLE
MEASUREM ENT .

IOII:RMIT '. ... ':' ..... :, Ii ...•......... ' .. ;; .... :.. ";,;:' ..... ', ~. .-

It£QUIltt:N II:NT . '.' : ...:,' 1":>'-':"
NANI:ITITLE ~RINCI~A\. EXECUTIVE OFFICER I CERTIFY utlDER PEHAl.TY OF LAW T......T I HAilE PERSOHALLY EXAMINED

~ l (AI 'Ot
TELEPHONE DATE

AND AM ,-AMILIAA W1n-t THE IN'-ORMATION SU.:l:TTEO hEREIN; AND BASED
ON MY lHOUlAY 0'- THOSE INDIVIDUALS IMME ATELY RESPONSIBLE FOR

Gordon Cook, V.P. and OBTAINING THE INFORMATION. I BELIEVE THE StJ_TTEO INFORMATION
IS TRUE. ACCURATE .....0 COMP\.ElE. I AM AWARE THAT THERE ARE SIG- ~ /\ ~ ~A... ~ B01 I 472-3411 B3 7 13General Manager N,,-ICANT PENAUIES FOR SUBMITTING FALSE INFORMATION. INCLUDING
THE POS!;IBILITY OF FINE AND l_msoNMENT SEE IB U.SC. I ,oot AND

SIGNATURE OF "RINCIPAt~tc;CUTlVE33 U.S.C , 131 9. 1,.....II~. _ .. IA...."'~k. ""'7 i"dlld. fin.. .." ... IIO,tlOO
TYPED OR PRINTED .IWI/OJ" fRII..Itllll ..........p't...""'n' oJ NIIUH" , mo"rJu IInd.s ~"....) OFfiCER OR AUTHORIZ 0 AGENT :~~~ I NUNBER YEAR NO CAY

COMMENT AND EXPLANATION OF ANY V'OLATIONS tR./tr.na gil gfllKhm.n,. h.,,) \I

• NOTE: Discharge point was inaccessible for obtaining samples during the·periods of 4-1-B3 to 4-21-83 and 5-1-B3 to 5-31-83
due to flood waters in Price River.
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Hydraulic radius

Less than 2.5
2.5 to 4.0
4.0 to 5.0
more than 5.0

The formula is:

Ditch Bottom Widths

Table 14-3 Value of "n " for drainage ditch design

Relationship Between Depth and Bottom Width

... ------------.-_~.~.- ..""'.. --""lI!'!'lIJ!'D~

The most economical ditch section approaches that of a semicircle. As
a general rule, a deep, narrow ditch will carry more water than a wide,
shallow ditch of the same cross-sectional area. An excessively wide, shal
low ditch tends to develop sand or silt bars which cause ditch meandering
and bank cutting. A fairly deep, narrow ditch tends to increase velocities
and to reduce siltation and meandering. The section selected is a matter
of judgment, taking into account all factors involved. In some cases it
may be necessary to sacrifice economy and hydraulic efficiency in the in
terest of ditch stability.

The type of machinery to be used for construction should be considered
in the selection of ditch bottom widths. "V" type ditches are sometimes
used when they are to be built with bulldozers or blade equipment. Flat
bottom ditches frequently are designed when scrapers and draglines are to
be used to construct the ditch. Depth of ditch and soil conditions affect
the type of equipment used. Specified minimum bottom widths are often
based on the types of equipment available.

Calculation of Ditch Capacity

The volume of water passing a ditch cross section is calculated in
cubic feet per second and is the product of the flow area cross section in
square feet and the average velocity in the cross section expressed in feet
per second.

Various curves and tables, all based on Manning's formula for velocity,
have been prepared to determine ditch capacities. The "Hydraulic Tables"
prepared by the Corps of Engineers are used also. See Exhibit 14-~ for SCS
charts available for ditch design.

Adequate berms should be designed as required to provide roadways for
maintenance equipment, to provide for work areas and to facilitate spoil
bank spreading, to prevent excavated material from Yashing back into ditches,
and to prevent sloughing of ditchbanks caused by placing heavy loads too
near the edge of the ditch.

Ditch Berms

)
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TA8L;: 7-5---- FOil LOCATl ONS)PEAK FLO~ CALCULAT'ONS FOil SELECTED DIl~ MAGE AIlEAS (SEE Utile 1T 7-1

~Al[R- RUNOFF GRA- /lAX tl; RA' N 'IHf,MS ITV RA IN' NTENS lTV VOLlII1E OF FLOII
SHED AREA COEr. DIENT LENCTH tl; ROUNDED (,NCII£S :1;) ( INCHES/NR) (dsl
NO. A (ACRES I C FlIrT (FT) (Il,N) (1'1.141 10 yr 25 vr .00 yr 10 vr 25 vr '00 vr 10 yr 25yr lOa yr

SBl Hd O.~ 0.51 '&00 2.9& 5 0.21 0.25 O.B 2.52 ).00 ).'& 1&.5 ".7 2&.0

SB2 1)0.2 0.5 0.11. )200 5.50 5 0.21 0.25 0.)3 2.52 ).00 ).,& '&11.1 "5.] 257.8

sBJ '00&.7' 0.5 0.22 8700 '5.09 15 0." 0.50 o.£'£' 1.&\ 2.00 2.6\ 825.5 100&.7 1)28.9

58' 1)I.B 0.5 o.B )700 &.&8 5 0.2' 0.25 0.3) 2.52 ).00 3.9& '&5.5 '9&.9 260.)

585 ,. )2 0.' 0.57 600 1.3) 5 0.21 0.25 0.3) 2.52 ).00 ).9& Ii.) 5.2 6.8

586 9.99 0.' 0."5 1250 2.57 5 0.21 0.25 0.3) 2.52 ).00 3.96 10.1 11.9 '5.8
587 1.52 0.\ 1.00 100 . 0.27 5 0.21 0.25 0.3) 2.52 ).00 ].9& 160.7 191.] )52.5

Hcl '27.53 0.5 0.)' )100 S.77 5 0.21 0.25 0.3) 2.52 ).00 ).96 160.7 19'.3 252.5
HC2 &0.89 0.11 o. )7 2&50 ' Ii.95 5 0.2' 0.25 0.)3 2.52 3.00 ).96 61.5 1).1 9&.2
HC) 61.29 0.' 0.&6 1&00 2.68 5 0.21 0.25 O·B 2.52 ].00 ).9& 61.9 1).5 96.8
HC' 180." 0.5 0.)5 )'00 &.• 2 5 0.21 0.25 0.3) 2.52 ).00 V]6 228.0 271.5 358. "
Nc5 )59·25 0.5 0.22 5950 1I .2& '0 O.B 0.39 0.52 1.98 2."] ).12 li52.65 5]8.9 71 I.]

HC& 29."] 0.' 0.5& 1700 ].00 5 0.21 0.25 0.3) 2.52 ).00 ).9& 29.72 35.) 116.5
Nt] 5.55 0.\ 0.50 600 1.'0 5 0.21 0.25 0.]3 2.52 3.00 ].96 5.6 6.6 8.8

~
0.58 1600 2.82 5 0.2' ].96 11.2 _ '].] 17.5

IHc8 11.07 0.' 0.25 0.]3 2.52 ).00

IHC9 12.]3 0." 0. )7 1800 ).67 5 0.21 0.25 0.]3 2.52 ].00 3.96 .2.115 '''.8 19.5
HelO £0.'8 0.' 0.56 .000 1.9!l 5 0.2' 0.25 0.)] 2.52 3.00 ].96 6.2 7." 9.6
HCIl 52.]1 0." 0.511 2250 3.77 5 0.21 0.25 0.)3 2.52 ].00 ].96 52.9 62.8 82. 7
HC12 9.5 0." 0.'7 '900 2.76 5 0.21 0.25 0.33 2.52 ).00 3.96 9.6 11." 15.0
Htl) 2.38 0." 0.58 550 1. 2" 5 0.21 0.25 0.33 2.52 ).00 ].96 2.11 2.8 ).8
HtI" 1.85 0." 0.51 550 1. )0 5 0.21 0.25 0.]3 2.52 3.00 ).96 1.9 2.2 2.'
Htl5 21.0 0." 0."8 1250 2.5\ 5 0.2' 0.25 0.)) 2.52 ).00 ).96 21.2 25.2 n.]
Htl6 ".7' 0." 0.5) 1000 2.0) 5 0.21 0.25 0.33 2.52 ).00 ].96 19." 2].6 3'.1
HCll 0·99 0." 0.7'- ]50 0.80 5 0.21 0.25 0. n 2.52 ).00 ').96 .9 1.2 1.6
HCl8 1,5 0." 0."11 600 1.1) 5 0.21 0.25 0.)) 2.52 ).00 ].,6 1.5 \ .8 2."

CGI 90."1 0.5 0.56 2'00 3·9' 5 0.21 0.25 0.)) 2.52 3.00 3.96 II ).9 1)5.9 179.0
CG2 8.]9 0.' 0.60 1000 1.'" 5 0.21 0.25 0.)) 2.52 3.00 ).96 8.5 10.1 '3.3
tel 26.)9 0." 0.119 "50 2. 79 5 0.21 0.25 O. }} 2.52 ).00 ).96 26.6 )1.6 "1.7
CG~ \01.01 0.5 0.1IIi )600 5.86 5 0.21 0.25 0.]] 2. 52 ).00 ).96 127.3 151.5 200.0 .1
CG5 63.88 0." 0.'5 - )liOO 5.62 0.2' 0.25 0.]] 2.52 - ].00 3.96 69.5 76.6 100.9
CG6 6. )\ 0.' 0."5 670 1.59 5 0.21 0.25 o. n 2.52 , ].00 3.96 6.\ 1.6 10.'
CG7 8. )9 0." 0.28 'Ii)O ).'2 5 0.2' 0.25 0.)) 2.52 ).00 ).96 8.'7 10.' 1).2
CG8 ).71 0." 0.5) 750 l. 6) 5 0.21 0.25 0.)] 2.52 ).00 ).96 ).7 iI.5 5.9
CC9A '050.0 0.5 0.18 12500 2'.55 )0 0.57 0.69 D·90 I. 1" 1.)8 1.8 598.5 72i1.5 9"5.0
eG9S 1811.2 0.5 0.26 6900 " .8 10 0.)] 0·)9 0.52 1.98 Z." ) ). 12 186. ) 228.& 29).6

WCl 25.97 0." 0.5" '600 1.89 5 0.2' 0.25 9.)] LS2 ).00 3.96 26.2 31.2 "1.0
wcz '5.10 0." 0.50 1750 ].21 5 0.21 0.25 O. )) 2. 52 3.00 3.96 15.2 18.1 23.11,
we) 67.85 0." 0."9 33'0 5.29 5 D.2I 0.25 O. )) 2.52 ].00 ).96 68.6 81.' 107.2
wn )2. S" o.~ 0.52 1960 3. "5 5 0.21 0.25 O. )) 2.52 ].00 ].96 ]2.9 39.0 51.11
1./(5 25.91 O./i 0.7" 2100 ). 1Eo 5 0.21 0.25 O. )) 2.52 ].00 ).96 26.2 ):~~J."-



TABLE 7-5
PEAK FLOW CALCULATIONS FOR SELECTED DRAIKAGE AREAS(SEE EXHIBIT 7-1 FOR lOCATIONS1

WATER- RUNOFF r.RA- !'.AX te RAIN INTENS lTV RAI M INTENS lTV VOlllHE OF FLOW
SHU AREA COEr. OlEMT LEMGTH te I\OUNOEO (INCHES tel ( INCHES/HRI lchl
MO. A (ACRES) C Fl/FT (FT) (HIN) (HINI 10 yr 25 yr 100 yr 10 yr 25 yr 100 yr 10 yr 25yr 100 yr

CCI 44.19 0.4 0.46 2600 4.48 5 0.21 0.25 0.33 2.52 3.00 3.96 44.6 53.0 69.8

cn 108.0 0.5 0.]4 \]00 7."2 10 0.]] 0.39 0.52 1.98 2.\3 3.12 136. I 162.0 21l.8

CC] 1.]8 0.4 0.66 930 1.77 5 0.21 0.25 0.33 2.52 ].00 3.96 7.4 8.8 11.7

CC~ 25.12 0.4 0.62 1970 3.2] 5 0.21 0.25 0.]] 2.52 ].00 3.96 25.4 ]0.1 ]9.7

cC5 12.46 o./j 0.73 1500 2.\6 5 0.21 0.25 0.]] 2.52 3.00 3.96 12.6 14.9 19.7

cc6 15.12 0.4 0.67 1710 2.81 5 0.21 0.25 O.B 2.52 3.00 ].96 15.3 18.1 23.9

eel 45.11 0.4 0.54 2460 4.04 5 0.21 0.25 o.n 2.52 3.00 3.96 46.2 54.8 72.2

ee8 21.54 0.4 0.55 2220 3.70 5 0.21 0.25 0.33 2.52 3.00 3.96 21.8 33.0 43.5

eC9 10.]1 0.4 0.75 1270 2.14 5 0.21 0.25 0.]] 2.52 3.00 3.96 10.5 12.4 16.4

e(IO 9.00 0.4 0.74 1190 2.04 5 0.21 0.l5 0.]] 2.52 3.00 ].96 9.1 10.8 14.2

etll 6.94 0.4 0.73 950 1.73 5 0.21 0.25 0.33 2.52 3.00 ].96 7.0 8.3 10.9

((12 5.04 0.4 0.67 1000 1.86 5 0.21 0.25 0.]) 2.52 ].00 ].96 5.1 6.0 8.0

cCIl 4.0] 0.4 0.66 850 1.65 5 0.21 0.25 o.n 2.52 3.00 ].96 4.1 /j.8 6.4

CCI" 46.45 0.4 0.47 3000 4.96 5 0.21 0.25 0.]] 2.52 ].00 3.96 47.0 55.7 13.4

(C15 2644.15 0.5 0.18 11300 27.66 ]0 0.51 0.69 0.90 1.1" 1.]8 1.8 1501.2 1824.5 2319.7

eCI6 230.00 0.5 0.]0 5000 8.74 10 O. ]] 0.39' 0.52 1.98 2.43 3.12 289.8 ]"5 455.4

CC11 230.00 0.5 0.)7 5027 8.1 10 0.]] 0.39 0.52 1.98 2.43 ].12 289.8 3"5 455.4

CC18 48.0 0.4 0.48 2920 4.82 5 0.21 0.25 O. ]] 2.52 ].00 3.96 48.5 57~6 15.8

CCI9 19.5 0.4 0.40 148,0 3.06 5 0.21 0.25 0.]] 2.52 3.00 3.96 19.1 23.4 )0.08

CUD 32:0 0.4 0;57 1850 3.18 5 0.21 0.25 O.B 2.52 3.00 3.96 32.2 38.4 50.1
•



t
r::
t··

I..·.. i.;
[ __ ~o'.

I .
!

DATE 5 -t.(-S3FORMULAS ~z.. 'it ~

0:: X-SECT. AREA:. bdT zl 77tT. .. -ra- 0:::>·9
p II WETTED PERIMETER" b+ 2d V Z+I ::..,r-..;.v__

R:: HYDRAULIC RADIUS .. a 3.~2...
p-

T b+2DZ---
t .. TOP WIDTH" b+2d Z .::/0 (

-. I' 7
V:: VELOCI T Y (f p s):: .L.t.i.§. R'J S'I .2. 2. ; "

n

Q =CAPACITY (cfs):: a V '1 '16 Co+- is ,,
n:: COEF. ROUGHNESS '035

S:: SLOPE ~"',oc.

5"+ ?(S 'S-) -Yl",~ l

(l(?... ,'«(.)(~.'3) (.?~S) = 2 2,~ 7

DESIGN WORKSHEET FOR IRAPEZOIOA L . SHAPED CHANNEL

0_,
8b__ .

Z j,d1Cf

FACTOR VALUES,
T__· t~,

,

1---.-~,.-: · I
~ -_._---;, ~

'n--r----------...;..---J~

CHANNEL LOCATION

?..?~S
REQ'D PEAK FLOW cis

L-..... L

.....



I

r
;

I
r

I,: 0
Ii"

R =HYDRAULIC RADIUS

FORMULAS ... (';) S
7·. • 17'

0= X-SECT. AREA: bd1" Zd . <'
4 ~ ~

p. WETTED PERIM.ETER : b+2d~

T b+2DZ
t = TOP WIDTH: b+2dZ ..J.L-

. t I
v: VELOCITY Ups): .L.!l§. R'JS'I

n

Q =CAPACI TY (cr.) = 0 V ~t1::' c::::+~
n =COEF. ROUGHNESS £), Of
s= SLOPE .13

tL
d~

5,(;"
e--.-

DESIGN WORKSHEET FOR TRAPE ZQIDA L . SHAPED CHANNEL,

D__

FACTOR
T__-

·.)

1....-.-.---T

~

",
'H-~--------------"

CHANNEL LOCA TlON

REQ'D PEAK FLOW . S3 cis

l
i.
;.. -

1



i

i·

i .

S.SLOPE~

FORMULAS

a" X- SECT. AREA=- bd't' Z dl

p" WETTED PERIMETER ~ b+2d~ :: Lt(fr.tcZ.)Vi:r..~~,
so 1.+ '" r~ .'',,,,If'( ~ l.t «,I

... Cf, c.R: HYDRAULIC RADIUS : ~ , • .::1'
T b+2DZ -----
t,"TOPWloTH=b+2dZ t,S 1.

-----I I /, 00;\ 13 / \t,...
V" VELOCITY (f ps) '" .LJ.ii. Rl' 5'1 ': ,. 1'fo ll. ') ~ .. /1-J

II 0- 0 '1 .
.I :. 37, II" A. /. lit. 0(" • J ~

Q :: CAPACI TY (cfs)" a V Ph
n ,. COEF. ROUGHNESS "to 'f

VALUES

DESIGN WORKSHEET FOR (TRAPEZOIDA L SHAPED CHANNEL

0_

b'2.-

z~

T__
FACTOR

•----
\...--------- ~

~

",
'n-""'T------------....I

CHANNEL LOCATION

REa'o PEAK FLOW ----,g=--,...3:-- c Is



---._-
DESIGN WORKSHEET FOR TRAPE ZOI DA L SHAPED CHAfiNEL

r
I"
F

IT b+20Z
t= TOP WIDTH= b+2dZ 1'1, I

V= VELOCITY (Ips) II ',486 Rl si ~'I'lt«»/'l.'~ey\'1JI.D8) I....
n 0 .ot(~ tl

') l.:
r /) z,.! ~

Q =CAPACI T Y (ct.) II 0 V Lf 0" :. .,~. OJ..Jl.. /.t. '>I "" .
"," -/S',"Z..f

n =COEF. ROUGHNESS 0,0" -

5 =SLOPE",eT

FORMULAS . ..... DATE .rIyle>
• l . ...If) t IX'"

0= X-SECT. AREA: bd1'" Zd ~l"f .... ''''If-ll. .... '51,...

pOi WETTED PERIMETER II 0+2d~,~~r,"1-,. I
; 4+ t f'i:" : q.+ a Il. I, 4 l\oj

R = HYDRAULIC RADIUS II .!.. ~. =1)·3
p

FACTOR VALUES
T__ I Z. r1_-

D__ d.:L.
bL .~

Z I

,

l
~·----T

t •
~

",
'iri-"""T-------------.....I

REQ'O PEAK FLOW _3---,~__ c fa



FORMULAS < 6S'/.~)"J
a = x- SECT, AREA::. bd.,. Z dl :(261'-') + ,. ~-+

p= WETTEo PERIMETER :I b+2d~: t.s,,~,)rJ."!"'~ j ,

~~,r+ 2.I,.",r .. l..IT ,-(l.r)

R =HYDRAULIC RADIUS =- .L ".1." ~ <'.:l-
p

T b+2DZ_
t:l TOP WIDTH:I b+2dZ~ :7', 't",

v= VELOCITY (Ips): L.!.i.§. Rlst z.".,t'~ I-{of.o/" (11)
.. lJ,O'/O _, - ~

... 1') • •f'''- .""N"l 1--..'"
Q ::. CAPACI TY (ets) = a V 10.OS
n =COEF. ROUGHNESS 4. 0 to
S= SLOPE O·~9'

t 5·!r ~

I I
d_

.~

VALUES

DESIGN WORKSHEET fOR TRAPE ZOI DA L SHAPED CHANNEL

Z (, s

0_

FACTOR
T__

1

4 T 1• •
~ --
"",

CHANNEL LOCA nON

REO'D PEAK FLOW _--=5::.-_ c Is

.<

. -+I S

l
I



F.
i
I

I
j

I
i·
;
,.

'3 I
~ /5. 0

R =HYDRAULIC RADIUS : a
p-

T b+2DZ _____
t = TOP WIDTH: b+2dZ~

t I
V: VELOelT Y Ups): u.u. R'J S'I

h

Q =CAPACITY{cfs): aV I "S
n : COEF. ROUGHNESS 0,010

S=SLOPE6...d£

tL,
d2......0_

;).1
b_

Z ,.2.5

FACTOR
T__

..---~

",
'ri'--.~-------------...I

1
14-.----T

•

CHANNEL LOCA TlON

REQ'O PEAK FLOW _-..-.;:;2-~_c Is



= a
Ii'

.TRAPEZOIDA L SHAPED CHA~
". ( 12.)( "'(! .f. "3 'I. 13 .6" W

FORMULAS 1..1 . .f '$." DATEC.II/8'~
a = X- SECT. AREA= bd ... Z l .3D"'(

p. WETTED PERINETER & b+2d~ LZ.+1Sr;:o

R =HYDRAULIC RADIUS

T b+2DZ
t = TOP WIDTH = !Ho2d Z .

V: VELOCIT Y (f ps) = 1.486 Rl si ~ 3 ? I r lIl/, J,O,ll{ D· 2. -;:. 8'., "2-

n

Q=CAPACITY(ch) = aV 2.r..y
n : COEF. ROUGHNESS <2. 0 t(.
S:SLOPE~

t~r

dJ.2.l
.ill (

VALUES

DESIGN WORKSHEET FOR

D__

b.13-.
z '}

T__ '
FACTOR

1

cis

......,.------ : -~---------......I"
~ ----, ~, ~

'n--r--------------I"

CHANNE L L 0 CA nON

REQ'D PEAK FLOW 2..<'1

i

I



/.7": a
p

FORMULAS

a = X- SECT. AREA: bdT Z d' /J 'Z-

p. WETTED PERIMETER & b+2d~

R =HYDRAULIC RADIUS

T b+2DZ
,: TOP WIDTH: b+2dZ

V= VELOCIT Y (f pI): U!§. RI si ~3i. II j., l 'f 8 ~ tJ i'~ =: 7· 7
, n

Q =CAPACI TY (efl) = a V fG. z...
n =COEF, ROUGHNESS at 0 y
S=SlOPEO.02-

DESIGN WORKSH EEl FOR lRAPE ZOI DA L SHAPED CHANNEL
, ' (*:0 "I) "'3(1."') ,

, .. ti l' , ....

DATE (II It '3

D__

51!)b __

Z :3

FACTOR VALUES
T__ ,_r_

.\..------
1..·--..------ :

~...,
'lrl--r---------------.I

CHANNEL LOCATION

REQ'O PEAK FLOW 27./1 cia

(

I '..
~ ,. -.



:: a
p

R :: HYDRAULI C RADIUS

T b+2DZ
t II TOP WIDTH: b+2dZ

V:: YELOCIT Y (f ps):: L!J.§. Rl st." 17, Iff 6.1" i,( O.3( =- I L.. ') 0.1-
n

Q =CAPAC ITY (eft): 0 V k(;. Cf
n ::COEF. ROUGHNESS Of ,,+
S:: SLOPE O. , '2.

DESIGN WORKSHEET FOR TRAPE ZOIDA L SHAPED CHANNEL
. . ... ("-f'J..I.1.-)+"3 (/:i"') )

FORMULAS 11.,'4 ,.. </.)""" DATE'/} /83
0:: X- SECT. AREA:. bdT Z dl 1,1. {

p;l WETT£o PERIMETER 11 11+ 2dVZ~1 1'#+.).,-'1 Via ; 2./. ri

FACTOR VALUES
T__ t__

D_ d..!.:.!::...

b~ •...3.J:...

z..-L..

1..

cis

---~

",
'n--r-------------.....

CHANNEL LOCATION

I
~·----T

..

REQ'O PEAK FLOW

.'



FORMULAS ) 11' DATEs/t lor!
a = X- SECT. AREA: bd1" zl (/flo Vt,·,.rJ<l.f : :t'1.! ..

pa WETTED PERIMETER. b+2d~':. 'fte-'J.y. ... -Jf,fS'...,.1 ::' 1'-+

R =HYDRAULIC RADIUS = a 2,..0p -
T b~2DZ ---- .
f = TOP WI DTH = b+2d Z --i.12.. ( \~ I.: \',y
V= VELOCITY (t psI = 1.4.86 Rt si :.'1/;3' 2.) '-'~ lOS; ,

. U,.. L( =11.-· ~
Q =CAPACITY (cts) = a V 3tf.S' 3y•.s, I... ",[7 to. S,

n =COEF. ROUGHNESS 0, ,tf".S .
s =S LOPE::';; ,oS ..

DESIGN WORKSHEET FOR TRAPE ZOIDA L SHAPED CHANNEL

FACTOR VALUES
T__ flO

D__ dL..
bL- .~

ZDt1!

..1
14-.----. T

f )0

~ _......-. - _.---, ~, ~

''d--r---------------.l'

:e·
I

REC'D PEAK FLOW cfs

/ .... --./J/. ~'
~ -~ -~- - --~ X

/



FORMULAS . [1..,..&.~yv DATE S/,dla
0: X-SECT. AREA:. bdl'" zl (:Hl.~) rl· :' ,''',<;'-#

pa WETTED PERIMETER & b+2d~:~~ { J.J),-" I ,
~ /1· 37

R: HYDRAULI C RADIUS = oJ, 3. I
p~

T b...2DZ-
t = TOP WIDTH = b+2dZ -1.12- ~ \ I'V

V =VELOCI T Y (f pi) =L!JI.l. Al si d· &If:'. (1.3~~ fJ .,~J
n 0,0",

"1 1 ~/. I,tn k4,3f 7
Q::CAPACITY(cfs)= aV 'Z.~ ),1 ~J7,3--1

n = COEF. ROUGHNESS 0 ~ "1 0

S= SLOPEd,/S-

VALUES:;.-

I-M-

d~

•.LL

DESIGN WORKSHEET FOR TRAPE 101 DA L SHApED CHANNEL

0_

FACTOR
T__

1---

fl,!~') S~ ~ k 8. 1"", ,K..... .
b-c... t1'fc-'j

1

14--"---- T
t lob

~...,
'n--r-------------I

CHANNEL LOCATION

; REO'O PEAK FLOWl-
i '")

I·,
I
i,

! -;;.
,.:> cis

I
I

I

I-
i

j
I
i
J
!

i,
i
j
I

L
~ 1

.J



F ORMU L AS ) f JIi.J..- 1/)" DATE [I·d(3

o = X- SECT. AREA:. bd ... Z dl (If II z..'-I ~ I·t r If.. 'i _ '

p:l WETTED PERIMETER :I b+2d~"'9+Glll./f "'.;~~'"
Lt loot .t "I,..A ....('

R =HYDRAULI C RADIUS = .!.. /. '1 l.J = II, I. r
p

T b+20Z
t= TOP WIDTH= b+2dZ '0 It

V =VELOCITY (t pS) = 1.486 Rl si-: /-If if" (.,~J6 ~.J) ,..
n 0,0 I.f

J (.,~ d )17'1&·3'3
Q =CAPACI TY (ctl) = 0 V '300 1.,. I /.. '.t. .l /0.' -

n =CO EF. ROUGHNES S ad) <.f 0

S=SLOPE~

DESIGN WORKSHEET FOR TRAPEZOIOAL SHAPED CHANNEL

FACTOR VALUES
T__ t.1...Q..

D__ ~:;).¥

b.::L .-2-
Z ',~~

-

N~~b Sc.l2A¥-.,~1..L
b- ~ ,1-1 c.-'3

tl4--.. ----' T
,. t~IO

~

"" ,
'H-""""T-------------...I'

CHANNEL LOCA TlON

REO'O PEAK FLOW 0 Z- cis I

I

--

• !

__ -y/~::I' fr; •

-.,..---- ..



T b+2DZ
t = TOP WIDTH = b+2dZ 10

v~ VELOC'TY (t pS):I 1.486 Rl st, (.tUr. (I"t)~ ~.01\ I,V
n 0.0'f0 ')

l'), IS 'J.... ',117 (til 2,/,/

:. II

R:: HYORAULI C RAOtUS

FORMULAS '. j"J. OATE~
a:: X-SECT. AREA: bd't" Zd' U· t). '·}[:JL1.. :: 1..+ ..,~ }"!l

pa WETTED PERIMETER. b+2d~ 3+£:1.11:"\0:') VI :'$"+T
: 11. 0 (..

Q=CAPACITY(cfs) = aV ..,,~

n =COEF. ROUGHNESS 0.0'+0

s= SLOpe t07

e_

DESiGN WORKSHEET FOR TRAPEZOIDA L SHAPED CHANNEL

FACTOR VALUES

T__ · t..11L.
0__

HA~--b '::;'C' e}:J, l(.-e l.f....

b -~( J f1c,~, t(c - 5'

(P'l1( c fs

\"
T 1• I~ ..

~ --
"" ,,

CHANNEL LOCATION

REQ'O PEAK FLOW

i

I
i
i

!
l
j
i

I
i

I
I
;
i
!



~ .-.,..."::'- , J..

= Q
P

R =HYDRAULtC RADlUS

T b+2DZ
I :t TOP WIDTH = b+2 d Z ...!L I )"'l.o
V= VELOCITY {f P'):1 1.!.U. Rl si ~ •. 'it' 6,3;'5 (b.o,

It e,. Q17

Q = CAPACI TY (ctS):I Q V 11 g,a l(o./I." l..l..r~ <I) .\l[ "I 1
'I:- 1..2. It.

n =COEF. ROUGHNES S D, 03.1

S= SLOPE o,ac:D

VALUES

DESIGN WORKSHEET FOR TRAPEZOIDA L SHAPED CHANNEL

FACTOR

0__

b~

zf) ,1&1,

T__

,. T 1• t\' ·r
~ -- - -, /, ~, ~

REa'o PEAK FLOW /;'$ t(. . cis

l
t

I
I

I,I
,I

I
-I



• • . -"}

FOR TRAPEZO'OA L SHAPEP CHANNEL

T ' b+2DZ
t=,-rOP WIDTH: b+2dZ --l.Q.. '. "

I ", / \tf,/ \'1'\0
V:'VELOCl'P Ups)=~ .Rl'S't: Il'fa~ \1.:11.) l"It.)

. n ~ '. .,4't ..(
, .' , " ':J.). If 'J..,1.'f ft .. ,D·'" •
Q=CAPACITY(ch}= dV '2:1\1 .

, n =COEF. ROUGHNES $ b.o t
_._. f

:' 5= $L~PE o·t:Jt!.,

.li-
z 'j. Q

DES'GN WORKSHEET
.L

D_

, ~.

b....L-

FAC:t'QR) VALU E S

T~' ' t~"

CHANNEL (lOCATIONt1~P~h b("i?A"i?~t-t , ".

, b-f ,ISC·~/~ He-5 , Hc..r!>,t,lC-4)HC-:/t..

1-·--- ~ ,-0---.-.1
~ ---- ~ - ....;...,, ~

~ ,
'ri"""""'1:--------------..1'~

REQ'D PEAK FLOW 7(., "
, . cis

>,
~.' .

,'"j

..

" .
; r~.

•• " " ~r

'~) ,

o

•

"

.
,"

r
r



i
I

I
'1,I
i
!

tz..,I1,

II

Q =CAPACITY (er.) II a V qLf
n =CO EF. ROUGHNES S (J.o'f

SI SLOPE~

R: HYDRAULI C RADIUS = Q D, ') 1P -

T= TOP WIDTH II ~~~i I tI

v= VELOCIT Y (t pI) 1I·1i!§. Rl si =J '). If )l(J,r'f ,,(J, '11 :.
n

FORMULAS

Q: X- S ECT. AREA~ bd.,. Z l
p II WETTED PERIMETER II b~ 2d~ '+'(,,$tJJ";;; =Ill· '3:-y"d___..

DESIGN WORKSHEET

, fACTOR VALUES

T..l.!L- t__

1•--

efa

t

T

-•\'
~.

",
'n--r---------------J

flEQ'O PEAK FLOW /"1...1-

: HANNELL aCA TIaN .....:tI~(;..-__.;.3.L.r'1..:......t)...;'...:O:.._ _
iCc ~ I

I
I



!
l

z. ~,'" 'I

DATE (./Jr 3

F

L13"""Q =CAPACI TY (cfs):I a V _-~I_

n :I COEF. ROUGHNES 5 0,0'"
S:lSLOPE~

R =HYDRAULIC RADIUS :I a 1,01
Ii'

T b+2DZ J.L.
t:l TOP WIDTH: b+2dZ

V: VELoelT Y (f ps): 1.496 Rl s'i : 37,/(.1< 't of "'"..r, -::
n

a :

d_

t__
VALUES

DESIGN WORKSHEET

FACTOR

1..LL

ol..!2..
b-L
Z '\

•
T

Hc.-tf

•\"
~

",
'ri"-r--------------'

CHAHNE L L 0 CA TlON

REQ'O PEAK FLOW 3 S~ cis

jA.:1"'- t.

. .



- 1 !

I
l
'f
I
!

Q=CAPACITY(ch)= aV //71

n =COEF. ROUGHNESS (j,f)i

S- SLOPE.2...:..U:

R : HYDRAULI C RADIU S .: .!... . /' f 1
p

fORMULAS DATE t I31r=>
a = X- SECT, AREA::. bd ... Z d' .r7, .

p.I WETTED PERIMETER- bt.2d~"ot61(,3)170 :: 2.t·<j 7d_

VALUES
t__

DESIGN WORKSHEET FOR TRAPE lal DA L SHAPED CHANNEL
(/OIl3)i-.3 (!"'- J

;e. 1.1

z.....:l-

b..l..Q... .-1..-

• fACTOR

T~

D~

~I•-

cis

---

1,1 1. SREO'D PEAK FLOW

\14.--.------ T

~.

"-,
'd"~---------------I

CHANNELL 0 CA TI 0 N ....:.:H~';_.·....Iiu.l.w.,[.L.)...:,v..:,._7.:...- _
&c-3

Co I
I,
f:

\
j

\

••



-

= ap

(f;>tIJ'f S(I\-)
(,. t :I

FOR TRAPE 101 DA L SHAPED CHANNEL

Q =CAPACITY (ell): aV 87
n : CO EF. ROUGHNES S Q, 0 'f
S' SLOPE o-/D

T· . b+2DZ
,- TOP WIDTH- b+2dZ

VI VELOelT Y (t p.): \4 86 RI S~t3~1.:..:..d=--', G. t .h. ~,.)"Loo- -::~,,, ~
. n

R: HYDRAULIC RADIUS

FORMULAS

a: X- SECT. AREA: bd T Z d'

P' WETTED PERIMETER • b+2d~d_

VALUES

1_-_

DESIGN WORKSHEET

z "3

• FACTOR

T...il::..-

D..l.-

b-'--

1..-----

CHANNEL LOCA TlON

l~'-.-.------ T

.~

'" "'n--r-------------~

t"3
REO"D PEAK FLOW------cfl .;

!
i
!



--
- ~,

;:

Ii
!

1

Ii
Ii
I;.
:t

"
!

fORMULAS_re,' ':le;-
a:; X- SECT. AREA: bd-r Z l .,>' 0- .

. -rz- 31,~
pI: WETTED PERIMETER. b+ 2 d V zi- I

T b+2DZ
I - TOP WIDTH- b+2dZ _

Va VELOCITY (fps)a·.L±.U. Rlsi 'f,""1
n

Q=CAPACITY(eh)= aV ("a"3z..-~

,,= COEf. ROUGHNESS • 0 ~( 37,.".1

S I: SLOPE C' JO C,-', ::~',!:. ')

R= HYDRAULIC RADIUS = a 3. '6 C 7 ,C">7 )p -

DESIGN WORKSHEET FOR TRAPEZOIOA L SHAPED CHANNEL

?
Z -'.

D~S* d_

• fACTOR VALUES

T.3..L. 1_'_

t--~,
'ri"~---------------

CHANNEL LOCATION

If+-e ---T

•

• REQ'O PEAK FLOW eta I:
ii
If
Ii
I

it
Ii
il
q

(,



R = HYDRAULIC RADIUS = G 2.. t 3
Ii

T b+2DZ
t =TOP WIDTH = b+2d Z --l.!L ¥ w

V= VELOCITY Ups) =~ R4 S1- ~ 1.'134 4.,,~' J ~lce' 1--'
" /) •013: t' I j t' r J

~'-II ;; 17, 2-
Q =CAPAC I TY (cts) = a V J ~ T7./ S'~ I·'" K ~} l.oi
n =CO EF. ROUGHNES S 0.0'is
s= SLOPEO.o(Y

VALUES

DESIGN WORKSHEET FOR TRAPEZO! DA L SHAPED CHANNEL

FOR'MULAS '/ '" OATEd'!/r~
a = x- SECT. AREA:. bdT Z d' :Cl .'IoS)" '41 ,,&.I·S,) • '31· S

p. WETTED PERIMETER. b+ 2 d,,-:;r:;- r. ~fz..J(" '1.5 V11:r"I..~ I .: ,,+ I ~D_'_

T_

FACTOR

b.L
z() .!.I1

~I
--\

...-.----1
t 1_° -....

~, ,
,""-r-------------......I

CHANNEL LOCA liON

REQ'O PEAK FLOW _---'1;....-._ c Is

e,

!
I

I
l
r



DESIGN WORKSHEET FOR TRAPE ZOI DA L SHAPED CHANNEL

I' T I• t~1 •
~ -- -,. ,,

C A'-,it 't,.~T"c:...
CHANNEL LOCATION 15-2.. ,et$- f-t1 '19t;

FACTOR VALUES
T__ tJ!.L
0__ c:?1d_

blL • Iq.~

7 0 .c..j

FORMUL'AS ' '1.)l. DATE~,{{8~
o = x- SECT. AREA::. bd .... Z da"l.itl.\.~+4' ('t..I ~ (, VL

p= WETTED PERIMETER =b+2dv'Z~1 z,'tl.'IlU ..;r-Ot-41-~-f--I-:::-· e.,T

R =HYDRAULI C RADIUS - 0 Q IT U- Ii" ....;.,1.;...#O;....;..fi

Tb+2DZ -
t = TOP WIDTH = b+2d Z -=t.1 . I~"'"

V= VELOCITY (lps)= L.!!i. Rlsi;Htvr,,(1,gjJ~'e.04)
n D,O'? '-/ s,/,g

Q =CAPACI TY (eft) = a V 17 3 Z3 1fli..f3 / 'flO (.t "'- D· 1. 1!

n =co EF. ROUGHNE SS 0·0~o

, s= SLOPEO'o~

REQ"D PEAK FLOW -; et:0

,
!:~:;

I~~

'. r~

cis

..

I
I
I

I

I
I
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§HAPED CHANNELFOR IRAPE ZOIDA L

, ,

FORMULAS "'~6\V

a: X- SECT. AREA:. bd1" Z d' .tt.1lt~~ "I =;.~

p. WETTED PERIMETER & b+ 2dvzr;-. l.t#U ....~I.,...-~-',.-,-~ f.S

R: HYDRAULI C RADIUS :.!.. t .f "..
p

T b+2DZ -----
t =TOP WIDTH = b+2dZ -.::L- ~ ~ v .......

V ... VELOCITY (Ips): '.486 R4st~ ..."tll. tl"~~().~
n ",ot ~ .. J

Q =CAPAC I TY (cfe): a V i} n .IS A. '.O! 'if. \. ~

n :COEF. ROUGHNESS ",01
S:: SLOPE Cl ,o~

7ry
1_-

/
dL-
• to ,1-(

VALUES

DESIGN WORKSHEET

z 'd'S

D__

f'

b~

FACTOR
T__

\"
T I. tCo!1 •

~ --
",,

REO'O PEAK FLOW-"';Cf~-cfs

I

I
I.
I
j
1

."

, .. ~- "

.. "

"..
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r .• ,

.4
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c214".~ J '/i.~- (5" t~' .~_.~ ,
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It.'i s I
l
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I
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I,

DATEdy/g3FORMULAS (~V

Q = X- SECT. AREA::. bd 1" Z d':C2'(.~)+ I,S ,. ~

p" WETTED PERIMETER • b+2d~ .''Z.~(zALrT;r'"'''''' ~ '..:..'?-
R =HYDRAULIC RADIUS = a I' D~

P
T b+2DZ
t: TOP WIDTH: b+2dZ --g- :tt I/~

V =VELOCI T Y (f Ps) = 1.4 B6 Rt Si ':. ,,'ttl. (',6") S~ I'~
n ~~ C -

Q=CAPACITY(cls) =aV~ '!'1ltS",I.O(",,,j"J,-

n :COEF. ROUGHNESS o. oi-
S: SLOPE ' /0

DESIGN WORKSHEET FOR TRAPEZOIOA L SHAPED CHANNEL

D__

b '2

z 1.5

fACTOR VALUES

T__ t---'L.-

..
--

'6- '( , CG- Ce.

-

3

~, ,
'ri--r--------------.I

CHANNE L L 0 CA TION

REQ'D PEAK FLOW_..J7r..--cfs

I.......----T
•



DATE S- 7'-6'3FORMULAS. . d f"r-z
o = x- SECT. AREA:. bd 1" Z l ~'>

p= WETTED PERIMETER =b+2d~ ~ 1, 77

'.,.
-;1>. (~

R =HYDRAULIC RADIUS = a 3 f .."3 b
1i" -

,---
T b+2DZ _
t =TOP WI DTH = b+2d Z 2. C:>

V=VELOCITY(fps)= 1.486 Rlsi 11·7/
n

Q =CAPACI TY (eh) = 0 V 1235 ~..5" e-f:' s
n =COEF. ROUGHNESS CJ,032..-

S= SLOPE 6.0 z-

VALUES

DESIGN WORKSHEET FOR TRAPE ZQIOA L SHAPED CHANNEL

D_

T__
FACTOR

•-...._------~. :\.
~

",
'ri"~-------------""

HEQ'D PEAK FLOW cis
p + 2(~ ') 11 I? (-I

.(, 'I'

,
..

f
I

I

r
!
!
!
!

1, .
j

~.
J
\

i
I

!
f
i

'Ii
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I
f
I
i

i

I

R =HYDRAULIC RADIUS : .!L ~
P

T b+2DZ ---- .
I = TOP WIDTH: b+2dZ ---:z::- j

. • I (~lf3 I z,
V = VELOelT Y if ps) = L!J!.§. R'J S"f -: 'I· 'ItT- ItO '; ". IR""

n O.otf .,.{
aV -.tl.L . )',f('J..

"
04.)( o· 'f : ,.I,

#9, 0 y

fORMULAS L).... DATES/<fIB;)
a: X-SECT. AREA~ bd~Zd·C:)(l)""n.Z z .0 '

p= WETTED PERIMETER. b+2d~~ 'Ltf'l.)$L VI,j-"""1 ~ 1,'1.-

a =CAPACI TY (ets) :

n =COEf. ROUGHNESS

S= SLOPE~

VALUES

DESIGN WORKSHEET FOR. TRAPEZOIOA L . SHAPED CHANNEL

fACTOR

D__

b2...

Z~

T__

IG·2. cta

I"
T 1• I '~ .-

~ -- -, ~, ~,

~ z: .!..
').
1-

~b+;
d

'e :>

REa"D PEAK FLOW

/- '~ 1 r
........ \ .



FORMULAS 6 .... DATE:lt/r3

o = x- SECT, AREA:. bd1" Zdiet-it! of- t. j( z..) ..~

p = WETT£o PER IMETER • b+ 2 d-..r;.a;;- -: ZSIl1. lfi....... t 2: I a, '1

R =HYDRAULI C RADIUS = 0 I, I 0
P

T b+2DZ ----
t =TOP WIDTH = b+2d Z ...i..£.-

t I
V= VELOCITY (Ips) = .hf.I.§. R~ S'I

n

Q :: CAPACITY (eft) = 0 V J 'IJ
n =COEF. ROUGHNESS t1.oY'

S=SLOPE~9

VALUES

DESIGN WORKSHEET FOR IRAPE ZOIOA L SHAPED CHANNEL

0_

b2.-

FACTOR
T__

1r4'..--..------:0 . 1
~ --- ---;, ~

'irt'..,.-------------.....'~

(J A. $rLE.. -::.A T12~_
CHANNEL LOCATION ~

l> .. Z ,&'Ccr---7' ""lULlS c.c:r-/C)

REQ'O PEAK FLOW cis

..



fORMULAS 'V DATE r./"IB3
a:: X- SECT. AREA::. bd1" Z l (tIl S

). (,1.1 (,) ::~

p= WETTED PERIMETER. b+2d~Z' z.t. U,f-'-.r.~-''''-t--'- r I~.(.W

R - HYDRAULIC RADIUS - JL .J.:.J:.:i
p

T b+2DZ _____
t:: TOP WIDTH: b+2dZ~ L \'f,~ \.'v
V: VELDCIT Y (t ps): UJ.§. Ri sl ~ ','i tlo (fYj 0, n.)

n D,o'"

3~3 )~/_,.,,2.<j
Q=CAPACITY(cfs)- aV" n,d"",),,,,,,"'
n: CO EF. ROUGHNES S c? ,() 'I
S: SLOPEO"/2.-

DESIGN WORKSHEET FOR TRAPE 101 DA L SHAPED CHANNEL

fACTOR VALUES
T__ I~

D__ d~

b2:..- .--S.-
z 1.(,,1

1,
d '3

C-A -snc ($ ATE/un:1l1 t::c..J'£ L
J>-e f CG=-3

I"
T I'~
\y

• t •
~ -- -,.,,

CHANNEL LOCATION

REQ'D PEAK FLOW :zz cis

I
:
f

Ie

I,
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FORMU LAS I J? rr-a..
0= X-SECT. AREA: bd.,. Zd

l

pll WETTED PERIMETER. b+2d~ If· <..

R II HYDRAULIC RADIUS ::.!.. I,~
p

?1· TOP WIDTH- ~~~i -
v= VELOCITY (fps)='~;s~ L~~ I
Q =CAPACITY (cta):: 0c:r" "?)
n ::COEF. ROUGHNESS 0 tOra

SIISLOPE~

DESIGN WORKSHEET FOR TRAPE ZQI DA L SHAPED CHANNEL

, FACTOR VALUES

T.2L-
f__

D~ d_

b.:L •...2:=.-
~'&7

e.G. ~ (?rc:/\

E;p..:f:;\)fJ.l. c4.N ra.1/

\..-.-.--- ~ ---·-1
~ _..-......-. _ ......., /, /

'rr-r-------------r

~ z.~
~b+. d
#::> <7 ~

CHANNEL LOCATION .Ld.

REQ'O PEAK FLOW--Q---cts

'1 + 2(3) -V.~72..-~ f

/ f 2-

-1,/ ~ 7· 2 'Z...

. .

'.

(3 7 ' I~)(I' 37) (d. 32.]
.....
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DA~E ~/:'t3

o

FOR TRAPE ZQIDA L SHAPED CHANNEL

FORMULAS

a = X-SECT. AREA::. bdT zl .....,:.t"__

p. WETTED PERIMETER '" b+2d~

R =HYDRAULIC RADIUS = .!L 0." 4.:>
p --

DESIGN WORKSHEET

FACTOR VALUES

T.2- t__

D__ d..L-
b .'1/ .-.2-
z..L

c.

I T 1• t •
~ --
",,

CHANNEL LOCATION

~EQ'O PEAK FLOW--=3:....0_- cts

e•



CHANN ELL OCA TION _.:=.c..;:G::..·-.::::5.1-1 .l..!_O _

R C--2.

R = HYDRAULIC RADIUS : a Ip .OV

T b+2DZ
t· TOP WIDTH: b+2dZ

y_ VELOCITY (tps)='t.4B6 RI Si-::3 ;.I! >(1.01 '(. ~.1.~ -:. ~,l..S
n

Q =CAPACI TY (cra) = a V J.3 0

n :COEF. ROUGHNESS 0,0'1

S=SLOPE"OS

fORMULAS ,

a = X- SECT. AREA:. tid.,. Zd' Ii.) J

p. WETTED PERIMETER. b+2d~ , .. (l.u,J'))~ ~ I~··"'fd_

DESIGN WORKSHEET

o..!..:.5..

b-'--- •..£L
1 3

• fACTOR VALUES
T~ 1__

-----
\14_-.-.------ T -------t---.~\

~.

",
'rt--r-------------....J

REO'D PEAK fLOW //0 ctl
,I

:1
i
;

:!

I
l

I
f
J
!.

",...1l -"-J --. .~ ......-r~
t.-~ ..... "" -, ,... '/ (..... '-;}/l ~
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FORMULAS

0= X-SECT. AREA::. bdTZl Ip.2-

p:ll WETTED PERIMETER. b+2d~~'+L2J(".l)Y;;;-:. 11..'"
R:: HYDRAULIC RADIUS

T b+2DZ
, : TOP WIDTH: b+2d Z

V: VELOCITY (f pi):: 1.486 Ri st :- 37."-"e,g r ",61.30 ':. <i. I.f 7
n

Q =CAPACI TY (cfs):: a V q 7
n :COEF, ROUGHNESS OJ oy
S::SLOPE~

DESIGN WORKSHEET FOR

T 1,'7 .r" ,__

D..1..!.L d...!.:l.
b..iL .~

z 3

FACTOR VALUES
1..

"\.I4--__ T

~' --'-
'",

'n-"""'T--------------J

CHANNEL LOCATION ~t~<.~~:.:..·....:..j _
Ec-~

REQ'O PEAK FLOW~Cfs
I

~. •
•

/1.A ~", "" . "'f ",{ J.:.!. c~.'l r ~ ..-... ~ ... l __ ' .. -If...:.. ,- 1.":. ,,_
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i

SHAPED CHANNEL

T b+2DZ
t I: TOP WIDTH II b+2dZ

VI VELOCITY (f ps) lI·un Rl si '=31.'00." I .{ 0, '1 9
n

Q =CAPACITY (eta) II a V £{
n :CDEF, ROUGHNESS o! oy
S. SLOPEO.IS

R : HYDRAULI C RADIUS

. (t.>tl) 1" 3 G'"
"1. 1- .)

fORMULAS OATE '!3/f13
0: X- SECT. AREA:. bd't" Z d

l 5

p. WETTED PERIMETER II D+2d~ 2-1'(U'}(;; ~K·1'),.--

t---L-

DESIGN WORKSHEET

b..2.:.

z 3

, FACTOR VALUES

T-L 1_

z: .!..
d

t-~

------

",WANNEL LOCATION ,.;..t...;;;~;...'_~..;..._. _

Tt.t:.-~

i \....---.------- ~ ~
~.

",
'n--r-------------1

,
i REQ'D PEAK FLOW __4&....M1..=-- cis

i
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i
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R: HYDRAULIC RADIUS = t ,. \.'1.0'

T . b+2DZ-
t = TOP WIDTH= b+tdZ --1...- ':!1 r )1,
V= VELOCITY Ups): !.!..U. R4 st.t /,·ltJ- (, •.,..l.-)J f·o<Sj ".....

n 0 'OV-
Q: CAPACITY (cis) = a V J o'f '3'7.,f" ,. 11./ .( t1 ,2- ~ 1>

n :COEF. ROUGHNESS po D 'f 9· Y 7
s= SLOPEO, 05

t...L
d.h
•.J.:.L

VALUES

D__

FACTOR
T__

..--1
1lOIII..--------- ~

~

",
'ld--r-----------~

REQ"D PEAK FLOW if (

;,e

cis
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R =HYDRAULlC RADIUS : .L I. S 3
p

T b+2DZ - -
t s TOP WIDTH = b+2dZ --L \'" I \1,
V= VELOCITYU,s)=.L!.U. Rlsi:: I,~'C. ~.f!)\O'D'f) -z.--

n f),o 'f
Q =C APACn Y (ch) = a V ,~1- 1) Ii(I,. I· pf aJ.... 0, ~- , ,g
n =COEF. ROUGHNESS ¢. a '-l
S=SLOp~,a~

DESIGN WORKSHEET FOR. TRAPEZOIOA l SHApED CHANNEL.

FORMULAS . .<''''' DATES/ttb3

a = x- SECT. AREA: b d 1" Z l (z~ 3) ~8.H (l.J .. I ':.J
p. WETTED PERIMETER ab+2d~.. J"'&Jl~Vb,iSJ."'1 : IO'i'0__

,.
b 3
Z 0.83

FACTOR

T_

f

1

1-'-"----Ttt¥. +{.

~ - -----, /, ~

,~..-------------~'

CHANNEL LOCATION

REO"O PEAK FLOW cis

i

j

.. (UIlL.atV Cl<
.f
i t.,
.}



R: HYDRAULI C RADIUS : .L J. 1.-'1
-p ~

T b+20Z
t" TOP WIDTH" b+2dZ 7T j'f.:! \}'L-

V: VELOCI T Y (f Ps) = 1.486 Al si 11· Y,.6 ~ ').¥j 'jl!;,' of)
ft 0,03,/ "" rf,1 1

Q=CAPACITY(cfa) = aV t!f( ·p.IO I.d JI" D·"
n : COEF. ROUGHNESS 0,0 t{ 0

S =SLOPED' 0[5"

DESIGN WORKSHEET FOR TRAPEZOIDAL SHAPED CHANNEL

FORMULAS . ( f'l v DATE S/y/8~
a: X-SECT. AREA:. bd.,. zl{:~\.·[)"DI~ 2.. J :. ~

p. WETTEn PERIMETER. b+2d~ J t6..,('1" V~.J:t. I '; g,,f1'

FACTOR VALUES
~

T__ t~
..-

0__ dE.:£
'3 ' /

b_ .~

z 0.$

i

CHANNELL 0 CATI ON _~(}J~t/..:::.;;l.o-U...'l:::::....:..:::--=c.:.:.lc-.::...:.,__

'5-3, UJc~-1

r
,

1T

• t~.s •
~ -- -
"i ,

1- ,

REQ'O PEAK FLOW ;;l. 7 c fa

;
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DATE ,I'V/t 3FORMULAS /

Q = X- SECT. AREA~ bd.,. Z d
l ~{

p= WETTED PERIMETER : b+2d~

R =HYDRAULIC RADIUS = a J" ~Ii" ..L.:...• .;...'-..:.,,

T b.ZDZ
t= TOP WIDTH= b+2dZ

. 1 I '9"), /S'/..I'I~ .<. 0 1 It -::. t.11
v= VELOCITY (f ps) = 1.486 R1" s~ ..;..~_;....

n

Q -= CAPAC I TV (cts) = a V flt ~
n =COEF. ROUGHNESS oll, ..:L
S= SLOPEL&1:-

z .J

DESIGN WORKSHEE

fACT§R VALUEST-.1- t__

0--..2..... d~

b-f.- I~

/2rc - I

I~-T .1
~ -- -, . ,, ,

'tt'-r------------~'

CHANNEL LOCA nON

REQ'O PEAK FLOW /3 I cfs
i

. ~

j



- _..-.......- DATE ~-2-85
ifORMULAS • ?_ if

a: x- SECT. AREA:. bd 1" Z d

p" WETTED PERIMETER. b+2d~

R : HYORAULI C RADIUS = a I ,2~p
T . b+2DZ If?
t:l TOP WiDTH a b+2d Z'"'::::=:..

. • I I fA, 7v= VELOClTY Ups):~ Rl'Sl ~.;;;v_

Q 'CAPACITY IdiJ'.;2. S7 -1 c::..-PS)
n 1: COEf. ROUGHNESS (") t 0 ~ .'. .~ ..,-

Sa SLOPEO"O'

fACTOR VALU ES

T..J.L. t c::::::::::
r--..

D~ d_

b~ .~

z-2...

• DESIGN WORKSHEET FOR TRAPEZQ1DAL SHAPED CHANNEb, RkN
... T ---~---.-1\'

~, ,
'H-_------------~

CUANNEL LOCATION

REQ'D PEAK FLOW I t.{7 eft

J NTj
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Sub.6,[denc.e

The ,[n6O!l.ma..ti.onon the pltevent<.on 06 .6 ub.6'[denc.e .unpac...:t.6 mU6t .include a
diAc.uM,[on on the mea..6 uJt.eA .to be .taken .to pJteven.t .6ub.6.idenc.e ,[n a.!Lea..6 .to be
m-i..rted undelt the Jr.ive!L.6 and Mad6. I n theA e a.!Lea..6, the applic.a.n.t -i...6 ptanyt,[ng
.to mine but w.iU. leave the p.i.UaJL6. It Wa..6 men..tLoned ,[n the applic.ant'.6
.6 ubmLt.ti:tt that U -i...6 pilla.!L de.teJtioJta.:t.<..on .that c.JteateA the m0.6t .6 evelte
.6ub.6,[denc.e hrJpaw. HoweveIL, U Wa.6 pltev,[oU6ty mentioned that c.oa.£. pilta.!L.6
which have been te6t by mining .in .the 1920'.6 at PRCC .in the .6eam6 plLOp0.6ed to
be m-i..ned have .6hown liftle ,[6 any de.teJUofl.aA:ion. AfAo pfun..6 nolt .6upeJUmpo.6.ing
pilfuJt toc.a.:t[on ,[n each 06 the .6earM welLe pltopo.6ed. F,[n.a.Uy, a fuc.U6.6,[on Wa..6
held on the .6,[ze 06 the p.i.UaJL6 that welLe pltopo.6edto be tent. The applic.a.n.t
.6:ta..ted that the .6,[ze 06 the pilta.!L.6 would be de.telLmined a..6 mining pMglteA.6 ed and
deA.igned ac.c.oltcUng .to m-i..yt,[ng c.onc:LLt.l.on..6 enc.oun.teJted.

To c.ompte.te the .6ub.6,[denc.e .6emon, ,[n601Lma.tlon mU6t be plLOv'[ded to
demoYl.6t/La..te pilfuJt .6:tabil1.ty ,[n the .6eGUn6 .to be m-i..ned undelt :the Jr.ive!L.6 and
IWad6. Pilla.!L toc.a..tWn, and the method which w.iU. be tLtULzed to de.teJlJTli..ne
pill.aJL .6,[ze and maXt<inum en..tJty opening ,{,n .the a.!Lea.6 wheILe p.iUa.!L.6 w.Lli be te6t
mU6tbe ,[nc1uded a.6 paJt.t 06 :thJ...o demort;6:tJutt.i..on.

w.i.th lteAped .to .6ub.6,[denc.e moni.:toJr1..ng, :the applic.a.n.t mU6.t .6.ta..te that
monUoJr.ing w.ill oc.c.uJt. ,[n the a.!Lea..6 whelte mining w.ill OC.C.UIL undeJt lLOad6 and
toc.ate the monUoJri.ng .6-i...teA on a map. ThJ...6 mon-i...toung mU6t c.ommenc.e pJr1..01t to
any m-i..ning ,[n :the a.!Lea.-6 wheJte plUcVL6 a.!Le .to Ite.ma.-i.n, a..6 de6.[ned by :the angte
06 dJz.aw.

Per previous plans and discussions, the following are submitted:

1. Pillar size under rivers and roads ... the enclosed graph will be used as a
basis for minimum size of pillars. Actual size will be determined on a
site specific basis, giving consideration to geology, location of springs,
cliff faces, etc. in the vicinity.

2. Maximum room or entry width will be 20', per MSHA approved roof control plan.

3. Previously submitted information shows that no second mining will be done
within an angle of draw of 450 in these critical areas.

4. Mining in the Kenilworth Seam under Willow Creek and State highway number 33,
was accomplished with no subsidence. Cover varied from 100' - 1,100', seam
height 20' - 25', with one panel actually being second-mined, under the
river and road. Various pillar sizes were left - as scaled from a larger
scale map, at 70·,90',100',110' and 150' long, 60' and 70' centers, and
20' entry width. Such random pillar sizes, in our estimation, is the worst
possible combination to avoid subsidence. The only reasonably geometric
layout left pillars 40' x 40' with 20' entries. All of this was accomplished
with no ill effects on the stream or the road!

5. In the nOn Seam under the Price River, Highway 6, and the D&RGW railroad
tracks, it can be seen that somewhat similar conditions exist. One mine
used an entry spacing of 60' centers, leaving 30' x 50' pillars in one
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place, in another 40' x 50' pillars were left - main entries 15' wide,
rooms 20' wide, seam height 10', with cover varying from 20' to 400'.
At another mine, 50' x 60' pillars were left, 20· entries, 18' seam height,
and cover ± 900' .

6. Ordinary good mining practice dictates that entries and pillars should be
"stacked" wherever possible.

7. We are at a somewhat of a loss to understand the statement that "pi11ar
deterioration creates the roost severe subsidence impacts". The only
"pil1 ar deteri oration" that may have occurred on thi s property would be
in the old Royal Mine. This area was 10ngwa11ed in the Sub 3 Seam after
old room and pillar operations in the "0" Seam and the largest surface
subsidence noted to date subsequently occurred. This area was quite remote
from any river or public road.

8. It is somewhat amusing and. also disconcerting that a company would be asked
to state "mon itoring will occur in the areas where mining will occur under
roads, and locate the monitoring sites on a map". Perhaps coal company
personnel are not too bright, but they are not completely stupidl Since a
coal company is probably liable for anything that anyone can dream up as
even a remote possibility, prudent business sense dictates that they
protect themselves in such cases. Monitoring sites will be established
when and where mining is to take place under rivers and roads. The map
location of monitoring sites is contingent upon the mining taking place
as now planned, and and the concurrence of the surface right of way owners.
Would it be completely out of the realm of possibility to give the mining
companies credit for having a little bit of common sense and good judgment?
If that were to be done, it would eliminate reams of paperwork and extra
cost both to the RA and the companies. No company can cope with a river
running into the mine - nor can they afford.to compensate the State for
subsiding a highway, or the railroad for subsiding their main line. These
things are obvious, as is also the fact that any project can be "What ifed"
to death. Itis our conviction that what we have proposed pertaining to
subsidence, over an area that has been mined 'for nearly 100 years, with a
surface consisting of 99.9% "goat pasture" (not our teminology) and the
other 0.1% of critical structures, should be sufficient for all concerned.

Attachments: Graph for Determining Pillar Size
Mi ni ng Under Pri ce Canyon - Map
Mining Under Willow Creek - Map
Map of Proposed Monitoring Points - Price Canyon
Map of Proposed Monitoring Points - Willow Creek
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Si:.o.b-U1.:ty onPo¢:tmbung Slope6

The 4.ta.billiy ~-n .the IWo.dcLLt 410pe a.t :the No. 5 Mine (coUuv.iwn - 40 deglLee6)
a.n.d:the No.3 Mine ILenU6e pile (25 - 30 degILee6) mU6.t be addJte64ed. The6e
¢lope6 mU6:t be 4hown to ha.ve a l.3 ¢to.:tLc .6a6e.ty 6a.dolL a6teIL Mno.l ILeclo.ma..tl.on
hM occuMed. 16 .the 4a6e:ty na.doIL cannot be met M plWpo4ed, a plan 60IL
.6.ta.biliza.:tion 06 :the 41ope6 mU6t be developed.

This point was further clarified during a phone conversation on 7-27-83
with D. Richardson. There was some question as to why we sent pictures of
these particular slopes. These· are within designated permit areas and to
some extent part of present operations. Some will be backfilled, some will
be left as is. -Others may be backfilled partially as necessary to seal
portals.

The two slopes specifically mentioned will both be altered to flatter
configurations.

The slope in Sowbelly Canyon is not a road cut but a toe of slope cut
within the pad area. It ranges to a maximum of 12 1 height. It will be
backfilled to a 2:1 or flatter slope.

The slope of the old refuse is about 2:1. The entire area will be
recontoured during reclamation which will occur this and next year. We will
try to obtain a maximum slope (in refuse) of about 2.5:1. Should this not
be possible, some compacting effort will be applied so as to achieve the 1.3
safety factor.




