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Carbon Resources, LLC
PO Box 954

Sandia Park, NM E7o47
Telephone: (5o5) 98o-r84r

October 1, 2010

Mr. John Baza, Director
Department of Natural Resources
Utah Division of Oil, Gas and Mining
1594 West f,iorth Temple, Suite L210
Salt Lake City, L,ltah 84115

Dear Mr. Baza,

RE: PERMITAPPLICATION RESUBMISSION FOR KINNEV NO.2 MINE -PERMIT NO.C/oAv/0ru47

In response to the Divisions Technical review defrciencies, Carbon Resources submits the
attached permit application and responds to the technical deficiencies outlined in the Division's

fetter of September 24,2Cf,8. The document has been cornpletely reforrnatted to address the
applhable regulations as directed, and to respond to the technical deficiencies.

Five copies of the application with responses are submitted herewith and they include paper

copies of all of background data (lab sheets etc.) supporting determinations reached herein.
This includes but not limited to data from water monitoring, soils survey, acid forming potential

analyses etc. We understand that you will "stamp received" on all the copies and distribute
them, per discr:ssirons with Daron Haddock, as follows;

1, Sent to OSM
2. Remains in UDOGM SLC OFFICE for Public Room
3. Remains in UDOGM SLC OFFICE for internal review
4. Sent to UDOGM PRICE OFFTCE

5. Returned to Carbon Resources

A comprehensive Suite of Drilling Data, including quatity analyses of coal etc., v,ras submitted to
UDOGM in February 20O7 and is located in the Salt Lake Office Library under "Confidential

Information."

This subrnission is accornpanied by Forrns C1 and C2 as required.

i-- (,i;' -7',,,/,;1ty
.. i.^v 

-i,1.. 
_-t /; i.i L,1rl {

l//'{fr'

COPY

Please feel free to contaqt me, Greg Hunt at
with any questions regarding this application.
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(970) 855-9477, or Ben Grimes at (a35) 653-2304
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COPY

Clay Wisdom
October 1,2010
Page 2

Aoplication Certification

I the undersigned, hereby certify that the material and information contained in this application
for a permit to mine coal by underground methods are complete and correct to the best of my
knowledge and belief.

Carbon Resources, LLC

Clay Wisdorn
c"F.o.

State of New Mexico
County of Eernalillo

Subscribed and swom to and before me this i]ttiday of 2010

By.:

(FFICIALEEAI.

SIIANNS{ PARRA
I{}TAFY P|.E.E

STATE OFFEWSEXH'
myffir E#"J

Notary Public for the State of New Mexico

Residing ai: 'tl

My Commission Expires:



COPY
APPLICATION FOR COAL PBRTTIT PROCESSING

Permit Change ! Ne.v Permit ffi Reneival! Exploration f] Aond Release fl Transfer !
Permitlee: (lerbon Rcsources, [,I-f-'
Mine:
Title:

Kinney No.2 illine Permit Number:
Rcsponse to Technicel Defichncies & Rcformatted iltRP

Description, Includc reason for application and timilg required to implemcnt:
I, IIINE.

lheretr1r-erlrF1i|la(i:rmare1rorsit.leoIlicilloftheapp|icnntandtliat6einformationcot$3!redinthis:lFP||c"t1onKta|eendcolo
anC tclief in all icrpects li.irlr the Naws oIUte,h in reli-ncc to commirnenis. tu:dcrtakirrgs, and obligations. lrcrcin

Clal' Wisdorn c.F.o.
Prini Nsme Sign"t n" (Right-c{ icfi above chocs+ c;r.lfy ihen hal'e nolilD' sign belttr i

Subscritred and s*onr to lrefore nre rhis : ri !aI tl l*ot,or

No,an Public: i., l-.. ,i! , stale ofUe}:

i$) corrrn iss irxr Expires

('rlr.: - '.

09t281201 0
Dale

A-tsigncd Trlckitrg
Number:

t{cccived bv Oil, Crrs & llinirg

Ff H{lf,r m

OcI fl ft 2$r0

For Oflice ['se Only:

ct0071004'i

OFFICNAL SE^L
SFlAf,lttON PARRA

IIOTAHY PUAUC
STATE ffNEWiIEXI@

My ffisbn Eehs -':r 'ti i'r--.:

Forrn DOGM- C I (Rcvised D"-cember 10.2rn7)

0il. CF CiL. G,i*q &, i4r



APPLICATION FOR COAL PERMIT PROCESSING
Detailed Schedule Of Changes to the Mining And Reclamation Plan

Carbon Rcsourccs, LLC

c@

ct00,110017
Perm ittee:
Mine:
Title:

Kinney i\o. 2l'linc Permit Number:
Rerponse to Tc'chnical Dtficicncics & Reformeftcd ilIRP

Providc a dr'tailcd listing oiall change-s to the Mining and Reclamation Plan. *,hich is required as a resrtl{ of'rhis proposed pennii

application. lndividuall,r list al I nraps and drasings that are added. reptaced, or rern<rr,ed lrom the plan. Ilrr:ludc changes Lo the tahic

of contcnrs. seqtion of the plan, o, 
"ih*, 

inlormation as 6eeded to specificall;, locate, identifl' and rer ise the existing N'lining ancl

Rcclamacion Plan. lnclude pag':. section and drawing nunrber as par of the description.
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I Replace
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! Replace
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I Replace

I Reptace
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IReplacc
flReplace
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l-l Rcplace

f] It'-ptace
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! Replace
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f-l Rcnrot'"
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!Rcmove
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nRemove
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f--l R,:rn o.,e
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l-l Re*r.'e

l--l Renro',,e

I Renror,e

l-l Remo"e

l-l Re,noue

IRemot':
llRemoue

Any- other specific or special instruction requirrd for inserti,on of this pr.oposal into the

Mining and Reclanretion Plan.

Ttis application replaces the originai \.tRP application as rcquired b1 TIDOGN'!. and is

rcfiernratled to the regulations. It includcs responscs to the Techni:al Rcvierv deliciencies.

Received by Oil, Gas & lftining

F+FTH{UED

OcI 0 r e0ffi

DESCRIPTION OF MAP. TEXT, OR IT,TATERIAL TO BE CFIANGED

ation rvith refonuatled documcnt

Fomt DOGM - C2 (Revised Deceflrber 10,2007)

ffiir. frF S{r;, GAS & MrfoliliG
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wArER RIGHr: 91 -5152 APPLICATION/CLAIM No. : A1035 CERT. NO.: 2046
CHANGES: t3 4656 T.:rrqorl

#T,$NHRSHIp********************************************************************
**************** ******r********************************

NAME:
ADDR:

NAME:
ADDR:

Price River Water User'
375 South Carbon Avenue
Pri r-e - IIf :h f;4501t v esrr

REMARKS:

Western Reserve Coal Co
PO Box 954
Senrlia Park NM 81041! q!r!t

s Association
A-10

Based on 2 shares

fnc

/ Stock Cert +8289

$ATH$,
gTc . * **"3"** *** * * *** *'** * * ** *** * * * * * ***** * * *** *** * * ******* * * **"*'*** * * ** ***** * ****
*** ** *** ** **"* ***** *** ** ** ***** * ** &!k*** * * **$r *** * *

LAND OWNED BY APPL]CANT? COUNTY TAX ]D#:
FILED: 0B/30/1906 | PRIORITy: 0B/30/I905 | pUB BEGAN:
I NEWSPAPER:
ProtestEnd: I PROTESTED: f No ] I HEARNG HLD:
IApproved] | ActionDate :03/21 /L907 I PROOF DUE:
EXTENS]ON:
03/15 /I9BB I LAP, ETC:
RUSH LETTR:
l
PD BOOK: [ 9L-

IELEC/PROOF: I I I ELEC/PROOF:

I PUB ENDED:

I SE ACTION:

ICBRT /WUC:

I r-Yptr . I
lf t!!. L

ILAPS LETTER:
IRENOVATE: IRECON REQ:

llueP: [ ]IPUB DATE:

tlrzrro nf Ri nh]_ . Ann'l i n:f i nn 1_ n Annrnnr-i r1_ arJ_ys v! r\rg1ru. 
^yylruo.Lr\rt1 

L\J r1IJIJl_\JIJ-LId-LU Source of Info: Ownership
Qonraar I i nn Status: Certificate

ffi;ffi;ilffi. ffiil;;;H;;;;;;;;;;;il;-;- Laeabi** rc an*ess
trLAf PncErara " ! * * * *' * * * * * * *ffiftp \f trffiWffiR* * * *' * * * * * * * * * * * * *

FLOW: 2.0 acre-feet
COUNTY: Sanpete

POINT OF DIVERSION
(1) N B10frw 990

Diverting Works

COMMON DESCR]PTION:

SURFACE:
ft from SE cor, Sec I0, T 725, R

SOURCE: Gooseberrv Creek

fE, SLBM

Source:

Stream Alt Required?: No

POINTS OF REDIVERSION:
(1) N 900 ft E 100 ft from SW cor, Sec 03, T L2S, R JE, SLBM



Diverting Works:
Source: Ex.430, Theresa A. Phelps-wetl
(2) N 1285 ft W 345 ft from SE cor, Sec 04, T I2S, R 18, SLBM

Divertinq Works:
Source: Ex.335, Frank Marrelli-we1l
(3) N 1420 ft W 480 ft from SE cor, Sec 04, T I2S, R 18, SLBM

Diverting Works:
Source: Ex.115, Rudy Scartezina-well
(4) S 1400 ft W 20 ft from E4 cor, Sec 04, T I2S, R fE, SLBM

Diverting Works:
Source : Ex .391,Robt. or Francis Mallard-Well
(5) N 1338 ft E 555 ft from SW cor, Sec IJ, T L2S, R fE, SLBM

Diverting Works:
Source: Ex.LlB, Catherine Rudman-spring
(6) N 860 ft E 430 ft from 54 cor, Sec 19, T LzS, R fE, SLBM

Diverting Works:
Source: Ex. 375 , G. Pet.e Frandsen-spring
(1) N 30 ft E 465 ft from 54 cor, Sec 32, T I2S, R JE, SLBM

Diverting Works:
Source: Ex.L64, Louis Gorishek-well
(8) N 430 ft W 410 ft from 54 cor, Sec 26, T LZS, R 98, SLBM

Diverting Works:
Source: Price City Filtering Plant
(9) S 90 ft E 730 ft from N4 cor, Sec 35, T L2S, R 98, SLBM

Diverting Works:
Source: Power Plant & Coal Company
(10)S 910 ft E 50 ft from W4 cor, Sec 05, T 13S, R JE, SLBM

Diverting Works:
Source: Ex .452, Robert Radokovich-welI
(11)N 900 ft E 980 ft from SW cor, Sec 12, T 13S, R 98, SLBM

Diverting Works:
Source: Bryner-Hansen Ditch
(12)S 480 ft E 1440 ft from W4 cor, Sec 12, T 13S, R 9E, SLBM

Diverting Works:
Source: Bryner-Ploutz Ditch
(13)S 550 ft W 840 ft from N4 cor, Sec 13, T 13S, R 98, SLBM

Diverting Works:
Qnrr rna . Qnri na Cl nn r'-rn r Iuvu! uc . Jyr rrrv \JIU1l. \-dlJ,ct I

(14)N 1310 ft E 1000 ft from 54 cor, Sec 24, T 13S, R 98, SLBM
Diverting Works:

Source: Gay Ditch
(15)S 0 ft W 730 ft from NE cor, Sec 24, T 13S, R 9E, SLBM

Diverting Works:
Source: O'Berto Ditch
(16)S 1190 ft W 1490 ft from E4 cor, Sec 24, T 13S, R 9E, SLBM

Diverting Works:
Source: Stowell Ditch
(17)N 550 ft W 240 ft from 54 cor, Sec 36, T 13S, R 98, SLBM

Diverting Works:
Source: Price-Wellington Canal
(18)N 580 ft W 240 ft from 54 cor, Sec 36, T 13S, R 98, SLBM

Diverting Works:
Source: Country Club-Cook Ditch
(19)S 560 ft E 680 ft from N4 cor, Sec 01, T 14S, R 98, SLBM

Drverting Works:
Source: Carbon Canal
(20)N l4I0 ft W 535 ft from 54 cor, Sec 08, T 15S, R 11E, SLBM



Diverting Works:
Source: Coal Washing plant
(21)N 226L ft w 2rB ft from SE cor, Sec 16, T 15s, R LrE, SLBMDiverting Works:
Source: Coal Washing plant
(22)s 410 ft w 310 ft from E4 cor, sec 16, T 15s, R l1E, SLBMDiverting Works:
Source: Farnham Ditch
(23)s L925 ft w 811 ft from NE cor, sec L6, T 15s, R 11E, SLBMDiverting Works:
Source: CoaI Washing plant
ffi=ffffffffHffi=ff=trffffffiffiffiffi=ffffffiffHffi=ffi=ffffiffffiffiffiffiffffiffiE=ffi8ffiffffiffffff8nffiffi=ffffffffffiffffi=ffffffGff=fffffF=f=
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H#*HHH*XX*##HH*H*5#*HHffi HH*##HHHH**####=HH*###H*HX*#*
ffi H*gg*ggxgssHHggg*g*Hgg****ggggg*

SEGRH#ATX*Tq
HI$rSRY*******'***************************************************.**r*********
**** * * **t* **** ***.**** *****t*** ******* ** ****
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This Right was Segregated from gI-2, with Appl#: A1035, Approval Date: / /under which proof is to be submitted.
This Right as originally filed:

FLOW IN QUANTITY IN *-------
----WATER USES------- ---*

CFS ACRE-FEET IRRIGATED STOCKDOMESTIC MUNICIPAL MINING POWER OTHER
ACREAGE (ELUs)(FAMILIES) (* -ACRE-FEET--- ____*)

?A 0 .6661
Temporary change to be filed

ffi=*=ffi=ffiHffi**ffiffi=ffifffftrffiffiHtr=ffi*ffffiHffiffffiffiffffffiffi8ffiffiffffffitrffiffiffiHffifftrffiff#ffiffffi=ffffffi*fff=H6ffff=ff==f=

***H*=*****H*#*H*H#H#HH*X**HHHH****#gHHHH*####***#x*sffi 
H

STSCK COMPA}dY &S$Of;3ETEN TfXTH T3{:S T,rATfrR. H,TG}IT:******"***********************************************"*********.***************
r* *****
H*ffi *x*#HH***x*#*HH*#**HHH*H*H*X##HH*#**##HH**H##

*=*g*ggggggg**gg*gg***gsg:ggg*ggggggggg*g*3gg**g**gggH*s

Price Rirrer wa'Ler user's Assn coMpANy WATER RrGHT

** *** ** *** ***** *** **** *** ** *** ***** *.********* ***.*** ****** *** $,** *** * *,** *** *** *
* ***** **t * * *** *** * * ** t**** $r****t** * * *d"* *** ** ***t* *** ***
****cr*****:***********cr*********'***************db**.******H 

Nil s F n&,7
J{**.********

WATER RTGHT' 91.5160 APPLICATIoN/CLAIM No. : CERT. NO.: 2045
SHARES OF STOCK: 1.0
CHANGES: a3 4946 Approved
ff ffi 

=Hff ff trtrff #ffi ffi ff Hff trffi ffi *trffi ff 
=ff trff fi ffi ffi 

=ffi ff ff ffi ff Fffi 
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** *** cr*** * ****"*cr!t* ** ** *** * * *** *** ** ***** *,** ** *** * ** *** *



NAME: Boyd L. Peterson and Peggy Peterson Trust
ADDR: 1363 Sea Pines

Mesquite, NV 81024

NAME: Price River Water User's Association
ADDR: 375 South Carbon Avenue A-10

Price, Utah 84501

tJ.f*1. Fr & ,

HTf;. ****!b*********.*******'*****************'***********************************
***** * * *** **** * **t'r *** * ***** ** * ***** *** ******* ** *

LAND OWNED BY APPL]CANT? COUNTY TAX ID#:
FILED: 08/30 /7905 I PRTORTTY: 08/30/7906 | PUB BEGAN: I PUB ENDED:

I NEWSPAPER:
ProtestEnd: IPROTESTED: [No ] IHEARNG HLD: ISE ACTION:
IApproved] | ActionDate :03/21 /L907 I PROOF DUE:
EXTENSION: IELEC/PROOF: t I IELEC/PROOF: ICERT/WUC:
03/I5/L988 ILAP, ETC: ILAPS LETTER:
RUSH LETTR: IRENOVATE: IRECON REQ: ITYPE: I

PD BooK: [ 91- ] IMAP: [ ] IPUB DATE:
*TYtrE ** **CUbffiNT ST&fr:S**

*__***-*
Type of Right: Application to Appropriate Source of Info: Ownership
Segregation Status: Certificate

sssgggggggg*Hx**ggg*sggggg***gggK**g*ffi *g*ggsg**gg*gggsg

LSCATT#S{ OF WAT$R R.:GE{T***{psints cf friversj"*n: CSiak on Locabion tCI &csess
pL&T Prog:ram. ) ***d'**** ***ffiffip VXffiWffiR*****************

FLOW: 1.0 acre-feet
COUNTY: Sanpete COMMON DESCRIPTION:

SOURCE: Gooseberrv Creek

POINT OF DIVERSION SURFACE:
(1) N 810 ft W 990 ft from SE cor/ Sec 10, T I2S, R JE, SLBM

Divertins Works:
Source:

Stream Alt Required?: No

POINTS OF REDIVERS]ON:
(1) N 900 ft E 100 ft from SW cor/ Sec 03, T 725, R 18, SLBM

Diverting Works:
Source: Ex.430, Theresa A. Phelps-well
(2) N L2B5 ft W 345 ft from SE cor, Sec 04, T I2S, R 1E, SLBM

Diverting Works:
Source: Ex.336, Frank Marrelli-well
(3) N \420 ft W 480 ft from SE cor, Sec 04, T LzS, R JE, SLBM



Diverting Works:
Source: Ex.175, Rudy Scartezina-well
(4) S 1400 ft W 20 ft from E4 cor, Sec 04, T 725, R lE, SLBM

Diverting Works:
Source: Ex .391, Robt. or Francis Mallard-Well
(5) N 1338 ft E 555 ft from SW cor, Sec 11 , T I2S, R fE, SLBM

Diverting Works:
Source: Ex. 178, Catherine Rudman-spring
(6) N 860 ft E 430 ft from 54 cor, Sec 19, T I2S, R 18, SLBM

Diverting Works:
Source: Ex.375, G. Pete Frandsen-spring
(7) N 30 ft E 465 ft from 54 cor, Sec 32, T I2S, R JE, SLBM

Diverting Works:
Source: Ex.L64, Louis Gorishek-well
(B) N 430 ft W 4I0 ft from 54 cor, Sec 26, T I2S, R 98, SLBM

Diverting Works:
Source: Price City Filtering Plant
(9) S 90 ft E 730 ft from N4 cor, Sec 35, T L2S, R 98, SLBM

Diverting Works:
Source: Power Plant & Coal Company
(10)S 910 ft E 60 ft from W4 cor, Sec 05, T 13S, R JE, SLBM

Diverting Works:
Source: Ex .452, Robert Radokovich-we1l
(11)N 900 ft E 980 ft from SW cor, Sec 12, T 13S, R 98, SLBM

Diverting Works:
Source: Bryner-Hansen Ditch
(12)S 480 ft E L440 ft from W4 cor, Sec L2, T 13S, R 9E, SLBM

Di-verting Works:
Source: Bryner-Ploutz Ditch
(13)S 550 ft W 840 ft from N4 cor, Sec 13, T 13S, R 98, SLBM

Diverting Works:
Qnrr rna . Qnri nn C'l nn t'-rn r IJ\JLrI \-C . LJPr rllV \.lICI.ltlId-I

(14)N 1310 ft E 1000 ft from 54 cor, Sec 24, T 13S, R 98, SLBM
Diverting Works:

Source: Gay Ditch
(15)S 0 ft W 730 ft from NE cor, Sec 24, T 13S, R 98, SLBM

Diverting Works:
Source: O'Berto Ditch
(16)S 1190 ft W 1490 ft from E4 cor, Sec 24, T 13S, R 98, SLBM

Diverting Works:
Source: Stowell Ditch
(17)N 550 ft W 240 ft from 54 cor, Sec 36, T 13S, R 9E, SLBM

Diverting Works:
Source: Price-WelIington CanaI
(18)N 580 ft W 240 ft from 54 cor, Sec 36, T 13S, R 98, SLBM

Diverting Works:
Source: Country Club-Cook Ditch
(19)S 560 ft E 680 ft from N4 cor, Sec 01, T 14S, R 9E, SLBM

Diverting Works:
Source: Carbon Canal
(20)N 1410 ft W 535 ft from 54 cor/ Sec 08, T 15S, R LIE, SLBM

Diverting Works:
Source: CoaI Washing Plant
(21)N 226I ft W zLB ft from SE cor, Sec 16, T 15S, R 11E, SLBM

Diverting Works:
Source: Coal Washing Plant
(22)S 410 ft W 310 ft from E4 cor, Sec 16, T 15S, R 11E, SLBM



Diverting Works:
Source: Farnham Ditch
(23)S 1925 ft W 811 ft from NE cor, Sec 16, T 15S, R 11E, SLBM

Diverting Works:
Source: Coal Washinq Piant

USE OF WATER 1TGHT******** g"n{f ** #quivaJsn* "*i.vesfock Llffi5'f, {e*w, h*xsa,
ef*" J ******** uXf -* ffgzr:ivaJemf Fomes*:"* {In,it, sr "1, }"amiitr

SEGR,EGETTSM
HISTCIRY**********"#*************************r********'**************************
** *** *****.ir* * ** ***'**** ***** ** * ** *** *** ** ** *r

This Right was Segregated from 9I-2, with Appl#: , Approval Date: / /
under which Proof is to be submitted.
Thrs Rrght as originally filed:

FLOW IN QUANTITY IN *---
----wATER USES---- -----*

CFS ACRE-FEET IRR]GATED STOCK
DOMESTIC MUNIC]PAL MINING POWER OTHER

ACREAGE (ELUs)
/FAMTT.TF,S) /*--- --aaptr-trtrtrT-- --*\ I

1.0 0.2000
Change to be filed based on share cert. # 1926 1 af per share

STCITK CSMPANY ESSSC:ATHN WTTH THTS WATHH" RXGHT:
*.**********************************************************rtth******'**********
ih******

Frice River Wat.er tlser's Assn SI-IAF.ES OF STOCK: 1.0

****lk******************d"**************$r*********************************lb****
*** ** ***** ****'********* *"* ***** * sr*********** *** *'** *** ***
***********"*******"*************************r*********.**H NS CI F nAT
A****
wArER RTGHTt 91-3401 AppLrcArroN/cLArM No.: cERr. No.:

CIHNffiR$H:p********************************************************************
* ********* * ************ *** ** ** * *** ** ***** ***** *** *** ***

NAME: Waino E. Burton
ADDR: Scofield UT
INTEREST:100% REMARKS:



sJ{?H$ i
ffiTC " 

*************************'********.****************"**********.*******.*******
***** ***** *** * * *** ******* *rb*** * ** ****.* *.* ***.*** * *

#gH*H*X#*HH***H#*#HH**H*Hff g
gg*g*g=ggg g***gggg:g*g*g*ggg*g**gggggg**gg*gggg*ggg*gssx

LAND OWNED BY APPLICANT? Yes COUNTY TAX ID#:
FTLED:
I NEWSPAPER:
Prnl- aq{_ l'nrl .

I PROTESTED: lNo ] IHEARNG HLD:
t I I ActionDate: I PROOF DUE:

trYTrtrI\IqTnT\I . lF.,T,F..a/pp6ntr. IV!VII I IErEC/PROOF:

I PRIoRITY: 00/00/L895 | pUB BEGAN: I PUB ENDED:

I SE ACTION:

ICERT /WUC:

I TYptr. I

SOURCE: Underground Water

l-ink for more well data. )

R 1E, SLBM

WELL LOG? No WELL TD#:

08 / 02 / 79 67 I r,ap, ETC :

RUSH LETTR: IRENoVATE:
l
PD BOOK: [ 9I-I ] lMAp: [28d

I LAPS LETTER:
I RECON REQ:

I IPUB DATE:*TYpH SSf;UldHt{? sy.eTu$**
-*****

Type of Right: Diliqence Claim Source of fnfo: ProposedDetermination Sf:]-rr c .

*==H=gg=*tr=*H=H=H===#===H==ff Hg=*=H=tr=HgEHEE=

L**ATT$ld *F W&'THR' R:GHT,***tpoines of Dj-versisn: Clj-ck cn T*ccati*n bo a*##ss
FLAT Fncrgram . l * * * * * * * * * * *$fi&P VXffiffiR* * ** * * * * * * * * * * * * *
ggg***gggggs***s*ggg**3ggg*ggg**ggggg**Eggggggg=H

gggg*e#ggggg**gggggSgg*ggggg*g*g#ggg*gggggggg**g# 
g*gssE

FLOW: 0.011 cfs
Well
COUNTY: Carbon COMMON DESCRIPTTON:

PorNT oF DrvERSroN UNDERGROUND: (click welt_ rD#(1) N 625 ft E lI0 ft from 54 cor, Sec 32, T I2S,
DIAMETER OF WELL: ins. DEPTH: to
rt . 03?0AAAAOAA000000?400?0?0AAAOOA yEAR DRTLLED :

gg*g*gggggg*g*egggggx*g*ggggg**g*ggg*gk€sHsg*3*sgggssss

U9ES. OT'.WATER, RIGI{T******** HLtt ** .SE^i:J.v*J sn*, Livas**ak ffni* {eaw, h#rse"e**' J ***'***** g#t! ** Hq*'va1*n* .Iloffie s*i-* wni* *.n f F-amis.Jy
HX**H*X**##Hg#***##*HH*#H#*#HHHHg***#*****H*##H*ffiX##*sHH3***HH*H#ffiXX#**H#H***

x**Hgs*g*gg*ggsg**sgKgggx*Hgggggg**H*ggssE*gggg*gg*g€gg

SUPPLEMENTAL GRoup No. : 614TgB. water Riqhts Appurtenant to the following
rrqof q\.
svv\v/.

91-3401 (DrL), 3402(Drr)

STOCKWATER: Sole Suppty: UNEVALUATED ELUs Group Total: 4.0000Div Limit: 0.11 acft. PERIOD OF USE: 0L/01 TO L2/3I

SUPPLEMENTAL GROUP

91-3401 ( DrL)
No. : 6L47 99 ,



DoMESTTG: sole supply: UNEVALUATED EDUs Group Total-: 1.0000
Div Limit: 0.73 acft. PERIOD OF USE: 0I/01 TO I2/3I
t**'***************'**********'**********************************.***************
***'* * * ****** ** *** ***** ** ****.* * * * ******* ****** *.* ** *r r** *
1b*********************************'*********'************H tdil * F n &T
A******
wArER RrcHrt 91 -3402 AppLrcATroN/cLArM No.: cERr. No.:

NAME: Waino E. Burton
ADDR: Scofield UT
INTEREST:1OO? REMARKS:

u"sl".eri3 ,

n?fl " 
* * ****:b* * * * *"i'db* ** * ******* * * * ***** * * * **.*** * * * * * *** * * * * ** **** * * **!b* *** * *** *

* *** * * ***.Jh**** ******* * * ******* * *.** *** ** ***** *** *"

LAND OWNED BY APPLICANT? Yes COUNTY TAX ]D#:

t I lActionDate: IPROOF DUE:
EXTENSIoN: IELEC/pROoF: [ ] IELEC/PROOF: ICERT/WUC:
0B/02/1961 | LAP, ETC: I LAPS LETTER:

FILED:
I NEWSPAPER:
ProtestEnd:

RUSH LETTR:
l
PD BOOK: | gI-L I lMAp: l27d

I PRIORITY: 00/00/1895 | PUB BEGAN:

IPROTESTED: [No ] IHEARNG HLD:

I RENOVATE: IRECON REQ:

] IPUB DATE:

I PUB ENDED:

I SE ACTION:

I TVDtr. I'
lf r!u. L

r|rzna a€ Di al.r+- . f)i I i nannn Claim'-Y -Yv r\f Yf f u . uL ! LY sllug \ Source of Info: Proposed
Determination Status:

L$*&TISN OF W&TER R":GHT***{Foin*e of *i"rarsisn: C:ick sn L*cabion to accees
trt&T FnoEram . l * * * * * * * * * * *&d&p 1f XffiWHR* * * * * * * * * * * * * * * * *

FLOW: 0.011 cfs
WelI
COUNTY: Carbon COMMON DESCRIpTION:

SOURCE: Underground Water

POINT OF DIVERSION UNDERGROUND: (Click WelI ID# Iink for more weII data. )

(1) N 570 ft E 690 ft from 54 cor, Sec 32, T I2S, R JE, SLBM
DIAMETER OF WELL: ins. DEPTH: to
rt.000?000003?40m0000?00000?00000 yEAR DRTLLED: wELL LoG? No wELL rD#:

USES Of ry+TER SLGHT******** Hf"{J ^* "Hgna:vaJe::t "&i."lresfosJc [fft-:"* {**w, ^he}rs*.
ets" ) ** ****'** trFtf ** "ffm:i:ra3ent So:nesfi* tJn,i-t, or 3 FarmiJrr



SUPPLEMENTAL GROUP NO.: 6L4798. Water Rights Appurtenant to the following
use (s) :

91-3401 (DrL), 3402 (Drr)

STOCKWATER: sole SuppLy: UNEVALUATED ELUs Group Total: 4.0000
Div Limit: 0.11 acft. PERIOD OF USE: OL/01 TO L2/3I

::::::::::::*
SUPPLEMENTAL GROUP NO.: 614800.
91-3 402 (DrL)

DoMESTTG: sole Supply: UNEVALUATED EDUs Group Total: 1.0000
Div Limit: 0.73 acft. PERIOD OF USE: 07/01 TO I2/3I
{E************************Cr****************Cr**********************************'
**** t***** ** ** *** ** ******* **** **** *** ** .***** *** ** * *** **
********************************t******************dr***ffi bAS S S" SAT
JL****

EXCHANGE: E1912 (91-4889) BASE wArER RrGHr: - srocK/coNrRAcr
NUMBER: COUNTY TAX ]D#:
RIGHT EVIDENCED BY: Stock Cert. 4018, Price River Water Users Assoc.

*-**J=ffi 
===H==HHggg=*5==H=H=HH#gg==Hff HgHgH====#

CITl}t'THRSH:p*****************************************.***************************
************************************** *****************

NAME: Jim Nicolodemos
ADDR: L22I South 2820 West

South Jordan UT 84065
**HHH#****#*X#*H**X##HH*X#**H*H=****H#***

tj"f{!&0.

nyc " 
*************************************************************************

**** * ******* ** ***t*** * ******* * ******* ** ******** *
6ddn;;a__4*;

ssggg*EHsggg*ffi #ggggsgg*#gggggg*sgggsgg***ggggggsgsssggg

FILED: 06/LI/1981 | PRIORITY: 06/LI/L981 IADV BEGAN:
I NEWSPAPER:
ProtestEnd: IPROTESTED: [No ] IHEARNG HLD:
t l lActionDate:01/30/L982 l PROOF DUE:

IADV ENDED:

I SE ACTION:

ILAP, ETC:EXTENS]ON:
I LAPS LETTR:
RENOVATE:
Date Verified:

I Pr:oof Filed:
I RUSH LETTER:

IRECON REQ:
Initials:

tt arr I eelran.
tvv!e

|'t Yptr. l-
trr!!. L

(i- :f rrq. Annrnrzarl

Related Distribution System: Not part of any Distribution System



* *** ****** ** ***** ** ******* *** ****** ***:k* ***** **** ** *** ****** ****Jr** * * * *** ****
**** rr***** ** ***** *"* ***** ***** *** *** ********** **** ** ****
*****************************************************c u R R E N T R r G H

T*** ****** ** ***** ** *** ** ***** * ** ********** *** **** ** *** *
**** ******** ** ******** ** ***** * * * *** *** ******* ** ** ** *** * ** *** **** ***** * *** ****
**** ** ****** ** *** ** *** ** ***** * ** ****** * *** *** ** ** ** di** *

FLOW: 1.00 acre-feet
SOURCE: Scofield Reservoir
COUNTY: Carbon
POINT OF DIVERSION SURFACE:
(1) N 850 ft W 1080 ft from SE cor, Sec 10, T I2S, R JE, SLBM

NATURE OF USE:

###IRRIGATION: Total: acres SoIe Supply: acres
PERIOD oF USE: 04/01 TO L0/3L*****************************************************************************
* *** ****** ** ***** * * ***** ******rr* ***** ** *** ***** *rt** ** **
****lr*****************lr***************:k**********pRO P O S E D E XC HA
N G E**************************************************
**** *****rr** ** ***rr* *** ** *:k*** * ** ***** ** *** *** ** ** ** *** ** * *** *** * ** *** * *** *** *
**** ** ****** ** *** ** *** ** ***** * ** ***** ** *** ***** ********
FLOW: 1.00 acre-feet PERIOD OF USE: 0I/0I TO L2/3I
SOURCE: Underground Water Well
COUNTY: Carbon COMMON DESCRIPTION: L2 I/2
Mi. NW of Scofield Dam
* ___

H***X**HHH**X*ffi HH*HH***SH#H***#HHgg*x***#H****#*H#HHHH*

3,0*e"YI01{ OF HKfiH&}dGH***{Foi*bs of, Sj-version: #}*ek *rr }oeebi*n *o aecess pt&T

FroEram " 3 * * * * * * * * *' * *tsfi&p VXffiWffiR* * * * * * * *" * * * * * * * * *

POINT OF EXCHANGE UNDERGROUND: (Click link for PLAT data, click WeII ID#
link for more well data. )

(1) N 2145 ft W 1350 ft from E4 cor, Sec 05, T 13S, R 18, SLBM
DIAMETER OF WELL: 6 ins. DEPTH: 100 to 500 ft. YEAR DRILLED:

T::l_:::: _Y_T::_ : :1: _ _ _ _

POINT OF RELEASE:
FLOW: 1.00 acre-feet PERIOD OF USE: 0t/01 TO I2/3L
***Location of Release Point(s) is the SAME as Point(s) of Diversion in
CURRENT RIGHT above.
*____

NATURE OF USE:
SUPPLEMENTAL GROUP NO. 6L516I.

DOMESTIC: SoIe Supp.Ly: UNEVALUATED EDUs Group Total: 1. 0000
Div Limit: PERIOD OF USE: 0L/0L TO L2/3I



###PLACE OF USE. * --_NORTH WEST QUARTER *----_--NORTH EAST

QUARTER --*-------SOUTH WEST QUARTER------* -SOUTH EAST QUARTER* Section
*NWlUrlswlsE*NWlNEl

SW I Sg * NW I NN I SW I SE * NW I NE I SW I SE
* Totals

*xSec 05 T 13S R 7E SLBM *_l_ 
*l__*_ | | l_*_

_l * o.oooo

HX**H#ffi **XXHXX##H*ffi *Xffi ffi #ffi H##*XX#HHHg#*ffi ##HH##**ffi #Xff gH##

SHSH.gGATTSN
HI$TCIRY*dr*****.*********************************************$r**Cr*****rk********
* * * * * * * * * * sr * * * * * ** ** * * * ** * * * * * * *" * * * * ** * * * * *

Th'i q trxr-han.ro A.q oricrin:l'l rz fi'l arl .!fr(rrrJ !!Igu.

FLOW IN QUANTITY IN

CFS ACRE-FEET IRRIGATED STOCK
DOMESTIC MUNICIPAL MINING POWER OTHER

ACREAGE (ELUs)
( FAMILIES ) ( *-- -AcRtr-trtrtrT--- ---* )

1.0
1.0000
* ** ***** ** ****** ** ***** *** **** *** ********** *** *** *** *** *** ** **** *** ** ** ******
* ** ***** * * *** ***** ******* ***** *** ** ******** ***** **** ***
**************:k****************************************E ND O F DAT
A****
wATER RTGHTt 91-2993 AppLrcATroN/cLArM No.: cERT. No.:

OT{I{ERSH:p****'*********************cr********************'*****************1b****
* * * * * * * * * * * * * *' cF * * tr * * * * * * * * * * * * * * * * * * * * db * * * * * * "*. * * * * * * * * *

NAME: Bill B. and Ut.ahna Pace Jones
ADDR: Palmyra UT
INTEREST:1OO? REMARKS:

NBfiBfr
L/.FLI&d3 

"

LAND OWNED BY APPLICANT? Yes COUNTY TAX ID#:
F]LED:
I NBWSPAPER:
ProtestEnd:
t I I ActionDate:
EXTENS ]ON :

01 /20/r958 | LAP, ETC:

I PRIoRITY: / /I81 4 | PUB BEGAN:

I PROTESTED: [No ] | HEARNG HLD:
I PROOF DUE:

IELEC/PROOF: I I I ELEC/PROOF:

I PUB ENDED:

I SN ACTION:

I CERT/WUC:
ILAPS LETTER:



RUSH LETTR:
l
PD BooK: [ 91-1 ] IMAP: [2Bd

I RENOVATE: I RECON REQ:

] I PUB DATE:

I TVptr. I
tf f r!. L

::::: _ : _ -:::YY_ _ _ _ iTiiYI: : : : : : _ _ _ : : : : : : _ _ _ : : : : : : _ _ _ ; 
-

Trrna nf P'i nhr.. DeCree SOUTCe Of f nfO: PrOpOSed.JI-"

Determination Status: Water User's Claim

*#H*H*H#*###HHHXffi *#HHH*#**#HXHHH*XX#HHgHXX**H**HXH**X#H

L*CATTON #F' ?fATER R:GHT***{Feint.s *f Siversian: C}isk nn T,*eaticn bs aeeess
BX.AT Pr*qiram" ! ***********$ffip VXffiffiR*****************

FLOW: 4.58 cfs SOURCE: Clear Creek
COUNTY: Carbon COMMON DESCRIPTION:

POINT OF DIVERSION SIJRFACE:
(1) S L200 ft E 800 ft from N4 cor, Sec 32, T l2S, R 1E, SLBM

Diverting Works:
Source:

Stream Alt Requlred?: No

:***gggg***ggggg*g gSggsg*g**ggggg***g gggggg

usEs oF WATER RIGHT******** elrj _* "gcrwj"vaJ.e:rf Ij"yes***k lrnjf {**x*, Izfrs*,
e**"J ******** "ffiS# ** "trEuiwaJsn* Scmes*i"c {/ni* o'.r 2 S-a:m!"J"y

*##H**XXXX*HHHH*XX*###*X**HH#ff HHH#ffi X#HHH***#H#H#H*5####

SUPPLEMENTAL GROUP NO. : 614615.

IRRIGATION: 42.8 acres
Div Limit: L1I.2 acft. PERIOD OF USE: 03/01 TO IL/30

###PI,ECU OF USE: *_---_-_NoRTH WEST QUARTER *-_---_-NORTH EAST

QUARTER _*--_----SOUTH WEST QUARTER *_----_-SOUTH EAST QUARTER
* Section

*NWlllslswlsE*NWlNEl
SW I SE * NW I Xg I SW I SE * NW I NE I SW I SE
* Totals
Sec 29 T I2S R 1E SLBM

_l l_*18.40001_118.50001 * 36.9000
Sec 32 T I2S R lE SLBM *-- l_ l_ l_*

5 . 9000 l_ l_ l_*_ l_ l_ l_*_ |* 5.9000

GROUP ACREAGE TOTAL: 42.8000
ib*****************************************lbxh***************dr*****************
** * * * * * *.* * * * * * * * * * ** * * * * * ** *' * * * * * ** * ** * * * * * ** * * * *. ** *" ** *
********!h*****************.*************"****************H NS s F n"&y
A****
wATER RTGHTT 91-3665 AppLrcArroN/cLArM No.: cERr. No.:



OV{NHR.SHXE}*****************t*****r***************.*****ttt********;h*************
********"*** t**.** ***** * * *****t* * ******** ****tt** ** **.****

SUPPLEMENTAL GROUP NO.: 6L4t25. Water Rights Appurtenant to the following
use(s):

LAND owNED BY APPLTCANT? Yes couNTy rAX rD#: 2A-133
FILED: I PRIORITY z / /1869 | pUB BEGAN: I pUB ENDED:
I NEWSPAPER:
ProtestEnd: IPRoTESTED: [No ] IHEARNG HLD: lsg ACTToN:
t I lActionDate: IPROOF DUE:
EXTENSToN: IELEC/PRooF: [ ] IELEC/pRooF: IcERT/wuc:
0 B /3I / 1"971 | LAP, ETC : I LAPS LETTER:
RUSH LETTR: IRENOVATE: IRECON REQ: ITYPE: I
l
PD BOOK: [ 9I-2 ] lueP: [3Ba ] lpUB DATE:

lTTli _ : : _:::YY1_ : : _ lTiTY3: _ _ _ _ _ : : : : : _ _ _ : : : : : _ _ _ : : : : : ; 
-

Type of Right: Diligence claim source of rnfo: Proposed
Determination Status:

tSfl.eLTISN'SF ?{AYHR R":#HT***{Foin*s cf &i"rereion: f,3*ak $c"r Locat,i-*n t* accese
trI*4"9 Frogram . l *' * * * * * * * * * *Ee$&p Vgffiffi R*. * * cr * * * * * * * * * * * * *

X#H*HH*X*###HHHX*#*HHHHXX**HHHH*X***H*HH***#HHHH***##HH

FLOW: SOURCE: Clear Creek
COUNTY: Carbon COMMON DESCRIpTION:

POINT OF DIVERSION POINT TO PO]NT:
( 1)Stockwatering directly on stream from a point at S 660 ft. W 660 ft. from
E4 corner, Sec LJ, T13S, R7E, SLBM,

to a point at N 1250 ft. W 510 ft. from E4
corner, Sec IJ, T13S/ R7E, SLBM.

COMMENT: Administratively updated by State
L h^a h^^rllrv rltggr -

===::==ffi ffi *:5€HHH:€HHHsgH€==HHH5g===ffi HHg=g===ff H#=====:H#

USES OF WATER RIGHT******** trfitI *- ffiq'zsivaJ.e:af "&iwes**ck Wni* {*awn "Fre:"rs#,
e#ro ! **'****** ##$ -- ffcra;jvaJ.*:rt #oxr*sfi* {.Iter* *r 3- FamiTv



9L-23 (wuc) , B5 (wuc) ,86 (wuc) ,409 (wuc) ,410 (

411 (DrL) , 4I2 (DrL) ,4L3 (DrL) ,4L4 (DrL) ,415 (

416(DrL) / 4:-1 (DIL) ,4LB (DIL),4L9(DrL),420(
42I(DrL) ,422(DrL) ,423 (DrL) ,424 (DrL) ,425
426 (DrL), 421 (DrL), 428 (DrL), 429 (DrL), 430
437(DrL) / 432 (DrL) ,433 (DIL) ,434 (DIL) ,435
436 (DrL), 431 (DrL), 438 (DrL), 440(DrL), 44L(
443 (DrL) , 444 (DrL) , 445 (DrL) , 446 (DrL) , 441 (

448 (DrL) , 449 (DrL) / 450 (DrL) ,45L (DrL) ,452 (

453 (DrL), 456 (DrL), 451 (WUC), 458(DrL), 459 (

460 (DrL) ,46I (DrL) ,462 (DrL) ,463 (DrL) ,464(
465 (DrL), 466(DrL), 461 (DrL), 468 (DrL), 469 (

410 (DrL), 4'7I(DrL), 412 (DrL), 413 (DrL), 41 4 (

415 (DrL), 416(DrL), 4'17 (DrL), 4tB (Drr), 419 (

480 (DTL), 4Bl (DrL), 4BB (DrL), 491 (WUC), 492 (

493(WUC) ,494 (WUC),495 (WUC) ,591(DrL),592(
593 (DrL) , 604 (WUC) ,505 (WUC) ,605 (WUC) ,601 (

1615 (DrL) ,1616 (DrL) ,2697 (DrL),3051(DrL) ,
3059 (DrL),3060 (DrL) ,3070 (DrL),3071(DrL) ,
3666 (DrL),3669 (DrL) ,3670 (Drr) ,3671(DrL),
3129 (DrL), 3130 (DrL), 3BB1 (Drr)

DIL )

DrL )

DrL )

DIL )

DrL )

DrL )

DIL )

DrL )

DrL )

DIL )

DrL )

DrL )

DIL )

DrL )

WUC )

DIL )

WUC)

3052 ( DrL )

3555 (DrL)
3612(Drr)

STOCKWATER: SoIe Supply: 0.0 ELUs of the Group Total- of 810.0000
Div Limit: 22.68 acft. PERIOD OF USE: 0L/01 TO I2/3L

FL&CE OF USg for
sTsflid?fAguRTNG****************************************************************
***** **** * ***** *** **** *** ** *** *,**** *^**

WEST%

SE
Sec L]
*

&**
wArER RIGHT, 91-5069

NORTH-WEST%

NW NE SW SE

APPL]CATION/CLAIM NO. :

NORTH-EAST%

NW NE SW SE

SOUTH-EAST%

NW NE SW SE

T13SR ]E SLBM * . : : * * : : :X* * ' i i
x . Y. . )k

SOUTH-

NW NE SW

*t ** ****** ** ***** ** ***** ****** ** ***** ** ***** *** ** * {"** *** *** *** *** *** * *** *ik* **
**** t******* ** *** ** *********** * *** *** ** **ttt*** ** * *****
cb****************'db********"&***d****'*********************E I{ S # &= n "& T

.trRT N]O

CHANGES: a21691 Annrnrzarlvvuv

NAME: Rudman Land & Livestock L.L.C.
ADDR: 1111 East Brickyard Road Suite 10G

Salt Lake Citv UT 84106



tJ.fi,l"Fr;* ,

HT, ***********************r******************************** ********* ********
* * * * * * * ** * * * * * * ** *' * * * * * * * * * * * * * * * ** ** * * * **. * ** * * *

LAND OWNED BY APPLICANT? anIlNl'frY TrAV Tn+.uvuf\f r anl\ LUlf .

FILED:
I NEWSPAPER:
ProtestEnd:
t I I ActionDate:
EXTENS]ON:
IT.AD trTl'.
| !L!L | !rv.

RUSH LETTR:
l
PD BOoK: [ 9L- ] IMAP: I

I PRIoRITY: 00/00/L869 I PUB BEGAN:

I PROTESTED: [No ] | HEARNG HLD:
I PROOF DUE:

IELEC/PRoOF: [ ] IELEC/PRooF:
I LAPS LETTER:

I RENOVATE: I RECON REQ:

] I PUB DATE:

I PUB ENDED:

ISU ACTION:

I CERT/WUC:

I .FVDtr . I
trr!!. L

Trzna af Pi nhl-. D'i I i oenr:e Cl_aim'J y" urrrYvrruu \ Source of Tnfo: Ownership
Qanron: 1_ 'i nn Status:

gg*g*ggggggg**sHggggx***ggg**g g**gggg**ggg*ggggsggggg*g

Ls*ATxOtq OF wATfiR R.TGtr{T*** {Fsinte of ilivarej"*n: C:iek sn Locabion tn aseess
PLAT Frograr*" ) ***********$ffip V[ffiE$ffiffi*****************

FLOW: I.4 acre-feet SOURCE: Woods Canvon Creek
COUNTY: Carbon COMMON DESCRIpTTON:

POINT OF D]VERSION POINT TO PO]NT:
( 1)Stockwatering directly on stream from a point at N 650 ft. E 1980 ft.
from W4 corner, Sec 32, T12S, R7E, SLBM,

to a point at S 1980 ft. E 660 ft. from N4
corner, Sec 32, T12S, R7E, SLBM.

COMMENT: Administratively updated by State
Engineer.

USES OF WATER RIGHT******** g.&[/ ** ffiq"t:dwaJe::* "&jyesfsck Lrr?i* {**w, .hors€,
e**.,J ******** trPlf ** ffq"u-:-va-?"enf f]c:nss*:f.* TJnS-t or 3. F"rutl:i3y

SUPPLEMENTAL GROUP No.: 615951.

STOCKWATER: 50.0000 Stock Units
Div Limit: PERIOD OF USE: 0I/01 TO f2/3I

trLACH SF tJ$H fe:r
$T0f;}fifATHRXbTS************!k***************************************************
** ***** ******** *** **** ***** ** * ***** ***



NORTH-WESTLZ NORTH-EAST% SOUTH_
WEST% SOUTH_EAST%

NW NE SW SE NW NE SW SE NW NE SW

SE NW NE SW SE

Sec32 TI2S R ]E SLBM * ' : :X* * ' :X: * * : : :
*)k.*

**H#H**##***g**X*##tr#H*Xffi #H#H*HH**#ffi #H#H##*##HHH*ffi #ffi ##H

ssGR.trG&TX0t{
HISTOR.Y******{b*******!b*********'************************db****************sle****
** *** *** * * ******** ** ***** ** *** fr** ** *** *****

This Rrght was Segregated from 91-3655 , with AppI#: , Approval Date: / /
under which Proof is to be submitted.
This Right as originally filed:

FLOW rN QUANTITY IN *----
__--WATER USES-_- ----*

CFS ACRE-FEET IRRIGATED STOCK

DOMEST]C MUNICIPAL MINING POWER OTHER
ACREAGE (ELUS)

(FAMILIES) (*----- -----ACRE-FEET- ---*)
7.4 50. 0000

50 ELU from 91-3655 only.
********************dd**************'*****************************************1k

** **t** *.* * ************ ***** ** *** *** ********** ****** *** *
****************************************r**************ffi Nfi S F n"hT
A****
wATER RrGHrr 91-3648 AppLrcATroN/cLArM No.: cERT. No,:

gggg***gggsgx*ssggg*g**#sggg**ffi sggggg*g*ggsgg*gssgggsg*

swI"THfr.SH3p*****************************"#*************'*************************
******** ** * ***** ** ***** ** ***** * ************ *** ****** ***

NAME: BiIl B. and Utahna Pace Jones
ADDR: 555 W. Front Street

Scofield UT 84526
INTEREST:1OO? REMARKS:

ilATHS,
HTC " 

***********r****************r**Sf *****"*********************************'***
* * * * * dr* * * * * * * ** * * * * * ** * * * * * * *' * ** * * * * * * * * ** * * * ** *

LAND OWNED BY APPLICANT? Yes COUNTY TAX ID#:
FILED: IPR.IORITY: / /LB69 |PUB BEGAN: IPUB ENDED:

I NEWSPAPER:
ProtestEnd: IPROTESTED: [No ] IHEARNG HLD: ISE ACTION:
t llActionDate: IPROOFDUE:
EXTENSIoN: IELEC/PRooF: t I IELEC/PROOF: ICERT/WUC:
ILAP, ETC: ILAPS LETTER:
RUSH LETTR: IRENOVATE: IRECON REQ: ITYPE: I



PD BOOK: [ 91-1 I lMaP: 128d ] IPUB DATE:
*SYBH N*CUMHSTT $TATU$**

-* -f

Trrno nf R'i oh1-' Di'l i rrenr-o e laimryl/E v! r\aYfru. Source of Info: ProPosed
Claim

LOCArTON frF WeYffiR. RIGHT***{Pcj-nbs of ffij"versj-sn: f,lisk om Location bo ascess
pLA? Frogr*m" 3 ****$(******ffiffip WgffiffiR*****************

Determination Status: Water User's

FLOW:
COUNTY: Carbon COMMON DESCRIPTION:

POINT OF DIVERSION POINT TO POINT:
( 1) Stockwatering directly on stream from a point
from E4 corner, Sec 32, T12S, R7E, SLBM,

to a point at S 660
corner, Sec 29, T12S, RTEf SLBM.

COMMENT: Administratively updated by State
Fnn'i naar

SOURCE: Clear Creek

at S 660 ft. W 1980 ft.

ft. W 1980 ft. from E4

USES OF WATER RIGHT******** EfrtJ ** .Urya:i"va.?"ent &j-rrastof;'k {JnJ-t, {**w, azfxsa,
efc,,l ******** .g"SCf ** ffry;:irraJenf "#snzesfi"c ffr:i* *x 7 fa:nf"Jy

SUPPLEMENTAL GROUP NO.
rrqo{q\.svv \ e / .

91-3648 (WUC) ,3655 (WUC)

Wef er Riohts Annrrrf enant t-o the followingvvq us! r\aYrf uu rryyq!

STOCKVfATER: SoIe Supply: UNBVALUATED ELUs Group Total: 150.0000
Div Limi-t: PERIOD OF USE: 07/01 TO I2/3I

#ffi #Hffi ffi ##HH##ffi #HHHHHXX###H#ffi ##x#5HH*ffi ffi 5#*##H###*#*g#5s**####HH#*X

gs****ggg=ggsHsssggs***ggsgg**g*#gggffi *ff gg

PI-ACH OF' {ISE f*r
SyOCKWgTffiRTlqffi************************'**********,:h**************'***************
* t** * * **** ** ** *** ***.* ***** * * * * * *** *t**

H#=H====ffi===E**

WEST%

SE NW

Sec 29 T I2S
* * X:
Sec 32 T I2S
* J< X:

SOUTH-EAST%

NE SW SE

R 7E SLBM
::*
R ]E SLBM

*

NORTH-WEST%

NW NE SW SE

NORTH-EAST%

NW NE SW SE

SOUTH-

NW NE SW

HH=H===ffi=Hg=H=g=

$gGRHGJLTTON
I{IS?SRY***********.***'********************************************************
* * *** *** * * ***** ***** **t** * * *** **** * t'(**** ** *



This Rrght as originally filed:
FLOW rN QUANTTTY IN *------

----wATER USES------- ---*
CFS ACRE-FEET IRR]GATED STOCK

DOMEST]C MUNICIPAL MINING POWER OTHER
ACREAGE (ELUs)

/rt\tTT Tro\ /+(lAIVllr_LEs) (. ---ACRE-FEET- ---*)
5.6 200.0000

1^-^.--'Ll with 91-3642, 3555, and 3658- Lryyrclllcrl. Ld

The following Water Rights have been Segregated from 91-3648:
( 1) WRNUM: 91-5059 I.4

APPL#:
NAME: Rudman Land & Livestock LLC
FILED: 02/ /2003 STATUS: PERF
APPR:

50. 0000

CFS ACRE_FEET IRRIGATED STOCK
DOMEST]C MUNICIPAL MIN]NG POWER OTHER

ACREAGE (ELUs)
/rlNrTT TrO\ /+ r^nrt F HlYl t t ' I F.,i | | -- ---* l

!

9L-3648 currently has: 4.2 150.0000
All ACRE-FEET has been SEGREGATED OFF.

* *** * * ******** *****t* ***** **** * **d"*** ** **t** *** ** * t** *** *** *'** ** * **** *** ** * t*
* * * * * * * * * * dF * * * * * * rk* * * * * * ** * * * ds * * ** * * * * * * * * !b* * * * * * * * *ik * *
*********dk!k******1b*******lt*********'*****************"***H t{S * F PAf,t
A*'**
wArER RrGHrr 91 -2992 AppLrcArroN/cLArM No.: cERT. No.:

==ffi 
Fm*=ffi ffi ffi ff ff ff ffi ffi ffi ff ffi ffi ffi ff ff ffi ffi ffi 

=ff 
ff ffi ff ff *ffi ffi ffi 

=ff 
ff ffi ffi ffi 

=ffi 
ffi ff ffi ffi ff ffi ffi 

==ff 
ff ffi

owl,THRSHTfil***********.************************************************* **** ****
Cr***************************** ****$b********************

NAME: Bill B. and Utahna Pace Jones
ADDR: Palmyra UT
INTEREST:1OO% REMARKS:

sp,?Hs,
83fl " 

************"*'1b*******de***************************d**************tb***** ****
**** ** **** ** ** **"*'** *** ** ***** * ** ***** ** ****** ** *

LAND OWNED BY APPLICANT? Yes COUNTY TAX ID#:
FILED:
I NEWSPAPER:

I PRIoRITY: / /L814 I PUB BEGAN: I PUB ENDED:



PTOtCstEnd: I PROTESTED: [No ] I HEARNG HLD: I SE ACT]oN:
t I lActionDate: IPROOF DUE:
EXTENSION: IELEC/PROOF: [ ] IELEC/PROOF: ICERT/WUC:
01 /20/7968 | LAP, ETC: I LAPS LETTER:
RUSH LETTR: IRENOVATE: IRECON REQ: ITYPE: I
l
PD BoOK: [ 91-1 ] lMAp: [2Bd ] IPUB DATE:

ITlii_::_:::YTT_::_3Ti1Y3::- _ _:::::_ -:::::_ _- -::::;- 
-----

'rrzna nr Diahr-' Decree Source of rnfo: proposed- J I-v r\rYrr L

Determination Status: Water User's Claim
**c-dff ff ffi tr*ffi ffi ffi ffi ff 

=ff 
ff 

==ffi 
ffi ff ff ff €ff ffi 

====ff 
ff ff Hffi ffi ff 

=ff 
ff ff ffi ffi ffi ffi ffi ff trff ff ffi Effi ffi

=Hffi X*ffi *H=HHX##jj;#HH*#*:,ii##HH*H*#*#HHHHX**ffi #ff HHHffi ffi #ffi HHHH#ffi

TOCATISN SF lf&TgR R":GffiT***{Foirat,s ef *iverej-on: fr3ick ssr Loea*ion to aeeees
trT*&,? Frcgrarn, ) * * * * * * * * * * *ffiffip \fl Xffiffi R* * *' * * * * * r * * * * * * * *

";---dH:=ffi :==*HH===ff HH=HHH===H=ggHHtr=HHHgg====:=:==HE=ffi 
=H

*----#:trtr==g==ffi 
=ff HH===:==:HH=ffi 

==:::g:=E:==ff =g:s=

FLOW: 4.58 cfs SOURCE: Clear Creek
COUNTY: Carbon COMMON DESCRIpTTON:

POINT OF DIVERSION SURFACE:
(1) S I20 ft W 2230 ft from E4 cor, Sec 32, T I2S, R iE, SLBM

Divertins Works:
Source:

Stream Alt Required?: No
*6;-ild=ffifftrffiffiffi=ffifftrfftrffiffiffiffiffiffi=fftrffiffiffi=aF6ffiGffiffiffiEffffffffGFfi88ffffGGffiffiffi=ffffffiffiffiffiffifffffff

***.**;H#*x**##HH*Hffi ##HHHH*#ffi #HHHxxxxsffi #HH####ffi ffi #

USES OF WATER RIGHT******** g"[[I -* "ffigujva3er:f -&:'resfssk [Inj* {e*w, horse"
ef*. ) ******** trJXf ** trgr::"vaJes:f Socnes*i* tir:i"f *x I trarrriJy

**d *-=*g==€ff trg#Hg=ffi *HHg€

SUPPLEMENTAL GROUP NO. : 614613. Water Rights Appurtenant to the following
use(s):
9I-2991 (wuc), 2992 (Vfuc)

TRRTGATTON: sole supply: UNEVALUATED acres Group Total: 141.5
Div Limit: 566.0 acft. pERroD oF usE: 03/01 To rr/30

###PLACE oF USE: *-------NORTH wEST QUARTER -*-------NORTH EAST
QUARTER --*-__----SOUTH WEST QUARTER *_----__SOUTH EAST QUARTER* Section

*NWlunlswlsE*NWluel
sw I sn * NW I Np I sw I sn * NW I NE I sw I ss* Totafs
Sec 28 T I2S R 1E SLBM*-l--l-l- * , , | *22.20001

*jtl;'io?j, - ^* 
31 '2ooo

l*l*_l--l_ I *
I I * 4.7000134.10001 5.7000140.0000* 84.5000



sec 32 T 12s R iE SLBM *.--l r J *
4.30001f4.20001 t ---- * | | ' | *

-l--=-l 
---* '1u-o* r-r- r I

Sec 33 T I2S R lE SLBM *.- l _l | * 
|1.30001 I * | | |r _____-_ | II x 1.3OOo 

*_l_l

GROUP ACREAGE TOTAL: 141.5000

SUPPLEMENTAL GROUP NO.: 614614.
9r-2992 (wuc)

TRRTGATToN: sol-e suppry: uNEVALUATED acres Group Total: 1G.BDiv Limit: 6l.z acft. pERroD oF usE: o3/or To rr/30

###PLACE OF USE: * ---NORTH WEST 9UARTER------* N9RTH EASTQUARTER -*--_---_SOUTH WEST QUARTER. -*-------SOUTH EAST QUARTERL^^ Sectlon
*NWlurlswlsE*NWlUnl

sw I se * NW I Nn I sw I sr * NW I Ne I sw I sE* Tnf:l o

sec 32 T 12s R 7E SLBM *.- l r | *2.80001_ l13.BO0Ol --- * I | | *
n ann^'- ' I Iu'zuool 

-l- l----=-*- lG.BOoo

GROUP ACREAGE TOTAL: IO. B00O

This Riqht (9r-2992) has an evaluated sole-suppry total for irrigation ofn n 
^^^U. UUUU ACTES.

Th'i e Piaht_ /Orrrro r\rv',L \:7r-2992) is a member of 2 supplementar water riqht groups withirrigated acreaqe totaling 158.3000 acres.
g*g*exggggg**gSgggg***ggggggg**gggg

ggg****ggg gs*xg*gggggx*g*=ss*g**gggg*g*xs

STHUfi
ff#$'mffiNT$*****************'****************************************************
*************************************** ** ********
Hgggggg**ggggggg***g*ggggg**HggggggS#gggg****ggggg*g**sgggg*gg#gsEgg*g*ggggxg

===HH===ffi *ff 
=Hgggffi H*H#gH=g=trffi H*=g==€=H*F---€

Morse Decree, 1st C1ass.
** *'** ** ** * ** *$e******** *****'** *** ***** ***** ***** ** **************.****** ********
* **** * ** ** * *** ******* * * ***** ** * ***** *** ****.*** * ** *** *"***************************'*****************.*********db***g 

xds 0 F n&TA*****
wArER RTGHTT 91-3588 AppLrcArroN/cLArM No.: cERr. No.:
==H===9ffi*ffi=H#Hg=€*===Hg===ffi€=ffisH=EHg=HgH:====#=g=x===:HH=gffiffi*HH=€H=ffi=gHH====*

ffi 
=ff ff trffi ffi ff ffi 

=trff ff ff #ffi nffi 
=trff #ffi ffi 

=ffi ff ff ffi ffi trfr ffi ffi 
==ffi ff ff ffi ffi ffi ffi ffi *ffi trffi 

-ffi ffi 
=ffi ff ff

owb{HRSHIp*** *'********* ** ***** *'** ********** ***** ********** ****** *,** *** ******* **** *** ** *** *** ** *** ** * * ******* * ***** *** ******"* * ** *** *"*.*



NAME: Clear Creek Home Association
ADDR: P.O. Box 263

Sprinsville UT 84663
INTERESi: fOOZ REMARKS: a Utah Corporation

ftATES,
EYC. ********************************************************************{k****
* ***** **** * *** ******* ***** ** ** **** **************

ffiffi;ffi;T;Tffi ffi;*i";ss**ses*s*xsss-Tffi ffi T=iiI*, o o,
FILED: I PRIORITY: 00/00 /1869 | PUB BEGAN: I PUB ENDED:
I NEWSPAPER:
PTOICSIENd: I PR.OTESTED: [No ] I HEARNG HLD: I SN ACTION:
I I lActlonDate: IPROOF DUE:
EXTENSToN: IELEC/PRooF: [ ] IELEC/PROOF: ICERT/wuc:
0B/IL/7969 | LAP/ ETC: I LAPS LETTER:
RUSH LETTR: IRENOVATE: IRECON REQ: ITYPE: I
l
PD BoOK: [ 9I-2 ] | MAp: 149

Type of Right: Diligence Claim Source of Info: Proposed
Determination Status:

===HH===€=trH=g:HH==FgHH==ffi H==HH==HH*=HHH=========HH==E:

LOCArION *F WA,THR R.:GHT*** {troj-n*s of sj-vens j-on: f,li*k q:n L$*a*i{}n to acfless
FLAT FncrEram, ) ***********ffiffip VXffiffiR*****************
g=g**ggggg=ggxgg*gggggggggg*g* gg*gggg***g*gggggg*ggg**g

FLOW: SOURCE: Finn Canyon Creek
COUNTY: Carbon COMMON DESCRIpTION:

POINT OF DIVERSION POINT TO POINT:
( 1)Stockwateri-ng directly on stream from a point at S 660 ft. W 1980 ft.
from E4 corner, Sec 32, T13S/ R7E, SLBM,

to a point at S 660 ft. E 660 ft. from W4

corner, Sec 33, T12S, R7E, SLBM.
COMMENT: Administratively updated by State

Engrneer.
_***_;

I I PUB DATE:

USES OF.!ili,#IER RI.GHT******** HI"ti ** "trqtl-EvaJ'snf .fi:"rrestersk ffr?ie {cow, h,oxs*,
e*s. ) ** ****** tr.D{f ** ffiryasiTraJer:* l}omss*":"s TJr;-j-t *r I "F'am"i"Jrr

SUPPLEMENTAL GROUP NO.: 614837. Water Rights Appurtenant to the following
rr <o / c \ .suv \u/ .

91-3587 (DrL) ,35BB (DrL) ,3589 (Drr)



STOCKWATER: Sole Supply: UNEVALUATED ELUs Group Totaf: 810.0000
Div Limit: 12.L4 acft. PERIOD oF USE: 06/01 To LI/30

PT*ACE SF. IJSH for
$T*f;KlfJtTgRINffi*****************************lk*******************************-***
**** ****** ** ***** * * ***** *sr**** ** ***** *

WEST%

SE

SOUTH_EAST%

NW NE SW SE

NORTH_WEST%

NW NE SW SE

NORTH-EAST%

NW NE SW SE

SOUTH-

NW NE SW

* X:Sec 33 T 12S R ]E SLBM**::'*
Sec 32 T 13S R ]E SLBM
)k * X: : : *
*****d"******d"*************.***************************************************
******'*******rk************ *****************************
****'*'************************.&*************************H hTn * F" ilAT
A****

{WeffiqXffiG; Wafuer R:Lghbs sxbekffis bT# s}s*Ens &s bo bhe

wArER RIGHr ' 91 -4026 APPL]CATION/CLAIM NO. : atrR'r' NTO

NAME: George Telonis
ADDR: C/O Luke Pappas

Price UT 84501
INTEREST:1OO? REMARKS:

*ATffi$,
HT*, ********* **************************r***th************ ************$b********dk
!k * * * * * * ** * ** * * * ** * * * * * ** * * * ** * * * *. * * ** * * * * * ** * * * *

*_**;
T,ANln OInINII'D P.Y ADDT TaA\lT"DL II!IITVAI\A:

FILED:
I NEWSPAPER:
ProtestEnd:

I PR]ORITY:

I PROTESTED:
t llActionDate: I

EXTENSION: I ELEC/PROOF:
0I/22/L91 3 | LAP, ETC: 

I

COUNTY TAX ID#:
/ / 1869 I PUB BEGAN:

[No ] IHEARNG HLD:
PROOF DUE:

t I I ELEC/PROOF:
LAPS LETTER:

I PUB ENDED:

I SS ACT]ON:

lcERr /wuc:



RUSH LETTR:
l

I RENOVATE:

PD BooK: [ 9I- ] IMAP: l29c

I RECON REQ:

] IPUB DATE:

I TYPtr. I
I r+!!. t

ITTI1 - : : _:::YTI= _ : _ iTilYI _ _ : : : : : _ _ _ : : : : : _ _ : : : : : : _ _ _ : ; 
- - -

Type of Right: Pendinq Adjudication Claim Source of Info: Water User's
Claim Status:

LCIC"hfTOH #F W&TffiR REGHT*** {Pci-nt.s *f Sivereion; f;}is}e nn },ssation bo aeeess
PIAT Program. l ***********M&S WSffiWffiK*"****************

FLOW: SOURCE: UNNAMCd SPriNq
COUNTY: CaTbon COMMON DESCR]PTIoN:

PO]NT OF DIVERS]ON:
( 1)Stockwatering directly on spring located at S 660 ft. W 1980 ft. from E4
corner, Sec 33, T12S, R7E, SLBM.

COMMENT: Administratively updated by State
Engineer.

USES OF WATER RIGHT******** &X,{J ** .trqr:j.rraJen* fr:-sras***3r f,/nj* {**r*, hsr.s€"
e**"J ******** "sstr ** ffq"l::iva3*mt Ssmesf,i"e CIni* or 3 fanr:.iy

SUPPLEMENTAL GROUP NO.: 615009. Water Rights Appurtenant to the following
use(s):
91-3640 (WUC) ,4025 (pAC) ,4026 (pAC) ,4027 (pAC) ,4028 (pAC)
4029 (pAC) ,4031 (pAC) ,4032 (pAC) ,4033 (pAC)

STOCKWATER: SoIe Supply: UNEVALUATED ELUs Group Total: 510.0000
Div Limit: 10.76 acft. PERIOD OF USE: 03/01 TO II/30

SUPPLEMENTAL GROUP NO.: 615057. Water Rights Appurtenant to the following
rrqaf q\.

91-3540 (WUC) ,4025 (pAC) ,4026 (pAC) ,4027 (pAC) ,4028 (pAC)
4029 (pAC) ,4030 (WUC) ,4031(pAC) ,4032 (pAC) ,4033 (pAC)
4L43 ( PAC )

STOCKWATER: SoIe Supply: UNEVALUATED ELUs Group Total: 510.0000
Div Limit: PERIOD OF USE: 05/01 TO IL/30

PT,ACH 0F USH ferr
STOCI$fA?HRXNG**"********c*****t*tdr********************************tt***********
* * * ***** * * * ***** * *. * **db* ** * * * ** * *** * * **



NORTH-WESTIa NORTH-EAST% SOUTH_
WEST% SOUTH-EAST%

NW NE SW SE NW NE SW SE NW NE SW

SE NW NE SW SE
Sec 33 T I2S R ]E SLBM * . r< '( . * * .

r< * X: : : *
* ** *** ** ** * ***** ***** ** *** **** *********** ******** *** ********* *** **** *********
* ** ***** ** ***'t**** ** *** ** * **** t***** ****** * *** *** *** sr**
************************"******r******"******************H NS S F" n&T
A**

{WJbR}HENG: Wafumr R*g3rfus ffiekffis }ff# *3a*ms &,s ** bhe
etLEteey #g *,3efs da*s"3 RUN DArE: o9/21 /2oLO
WATER RIGHT' 91-640 APPL]CATIoN/CLAIM No.: CERT. No.:

NAME: Clarence Anderson Escare
ADDR: Price UT 84501
INTEREST: 1OO? REMARKS:

SATHS,
HfC " 

******************tt**r**********************t****************************
* * * ** * ** * * * ** cb * * * * * * * * * * * * * * * * * ** * * * ** ** * * * *. * *" **

LAND OWNED BY APPLICANT? COUNTY TAX ID#:
FILED:
I NEWSPAPER:
ProtestEnd:

'I lAnl- innl-t:j_o.

EXTENSION: I ELEC/PROOF: I
01 /22/L965 | LAP, ETC:
RUSH LETTR: IRENOVATE:
l
PD BOOK: [ 91-1 ] | MAP: 129

I PRIORITY: 00/00/I850 | PUB BEGAN:

IPRoTESTED: [No ] IHEARNG HLD:
I PROOF DUE:

I I ELEC/PROOF:
I LAPS LETTER:

I RECON REQ:

] I PUB DATE:

I PUB ENDED:

ISE ACTION:

I GERT/WUC:

I TYptr. I
t!f !!. L

Type of Right: Diligence Claim Source of Info: Proposed
Determinati-on Status:

;ffiffi;T;TffiffiffiffiruffiffiT;Tffiffi;HffiT. r.osarion bo aeeess
PLAT Program. l ***********ffiffip VtrffiWffiffi,*******'**********

FLow: souRCE: Left hand Fork of
Hopkins Creek
COUNTY: CaTbon COMMON DESCRIPTION:

POINT OF DIVERSION POINT TO PO]NT:



( 1)Stockwatering directly on stream from a point at S 660 ft. W 660 ft. fromE4 corner, Sec 35, T12S, R7E/ SLBM,
to a point at N 660 ft. E CdO ft. from 54corner, Sec 2f, T12S, R7E, SLBM.

Fnni COMMENT: Administratively updated by state
lrrvf llgEI .

=*J*==*ffitrffiffi=ffiffffifffffffrffiff=ffi=ffitrffiffiffi=ffiffffffffffiaffiffiffiffffffiffiffiffiffi=ffffffiffffiffiffiffiffiffffffffHff=ffffff*ff

*#x#gH*X*ff #ff H*#*H#:*#ffi HH:*H**HH g#HHH*HH*HX*ffi *#H*HH**ff m#Hff

usEs. og ry+TER .RLGtir******** trn[r -* #qtr.evaJsn* -Eiv"ssf*ck flrffiif {caw, }:*rse.6fc"J ******** wfrti ** ffiq*ival*n* ,Dcmesf"** {/ni"f *x s- s-a,,rmJ:n
:=*=g=H==gH5H=Hg=H*H#Hg**H==#5Hg=H=HtrHffi=HHH*HsffHH=====H=ggHffi=ggHsEH:H==ff=sH=H

ffi ffi ff ff ff ffi *ffi trffi ffi ffi ff *ffi 
=ffi ffi ff ff ff ff trffi ffi ffi 

=ffi ff **ffi ffi ffi ffi Hff ff gffi ffi Hffi ffi ffi ff ff trffi ffi ffi Hffi ffi ff

SUPPLEMENTAL GROUP NO.: 5139_1I. Water Riohf e Annrrrtenant to the followinq
irqof q\. 

-

nryr-J52 (DrL) ,640 (DIL) ,140 (DIL) ,I22I(DTL) ,I396 (DrL)
T391 (Drr),1398 (DrL),1399 (Drr) ,I4OO (DrL) ,r401(DrL)I4O2 ( DIL )

STOCKWATER: sore suppry: uNEVALUATED ELUs Group Totar: 556.0000Div Limit: B-18 acft. pERToD oF usE: 05/01 To r1,/0r* ::::::::::::::::::::::::::::::::::::::___

SUPPLEMENTAL GROUP No.: 614068 " water Rights Appurtenant to the fortowinguse(s): 

-
?1:]l?J-o]"1 ,940 (DrL) ,740 (DrL) ,L221(Drr),13e6 (Drr)
r3e t(DrL),1398 (DIL),1399 (Drt) ,L400 (DIL) ,I401(DIL)
L402 (DrL) ,1403 (Drr) ,L475 (DtL) ,3279 (DrL)

STOCKWATER: sol-e supply: uNEVALUATED ELUs Group Total: 55c.0000Div Limit: B.18 acft. PERIOD OF USE: O5/OI TO TI/OI* ::::::::::::::::::::::::::::::::::::::___

SUPPLEMENTAL GROUP NO.: 6L4_g_Z!. Water Riohf s Ann,rrtenant to the folfowinquse(s):
91-352 (DrL) ,640 (DrL)
I39l (DrL),1398 (DrL),
I402 (DrL) ,I403 (DrL)

,-t40 (DrL),1221 (DrL) ,1396(DrL)
T399 (Drr) ,I400 (DrL) ,L401(DrL)

STOCKWATER: sore supply: uNEVALUATED ELUs Group Totaf: 55G.0000Div Limit: B-18 acft. pERroD oF usE: 05/01_ To Lr/Or* :::::::::::::::::::::::::::::::::::

SUPPLEMENTAL GROUP No.: 5lgqg!. water Rights Appurtenant to the foltowins
ttea I a I .svv\u/.

9 1-352 ( DrL ) , 640 ( DrL )

L397 (DrL),1398 (DrL),
I402 (Drr) ,I475 (Drr)

,1 40 ( DrL ) , I22L (DrL) , I39 6 ( DrL )

1399 (DrL) ,I400 (Drr) ,I401(DrL)



STOCKWATER: Sole Supply: UNEVALUATED ELUs Group Total-: 556.0000
Div Limit: 8.18 acft. pERroD oF usE: 05/or To Lr/01

::::::::::::)k

SUPPLEMENTAL GROUP No.: 6L6022 -

9I-640 (DrL)

DOMESTTC: sore supply: UNEVALUATED EDUs Group Total: 1.0000
Dlv Limit: PERIOD OF USE: OL/OL TO L2/3L

###PLACE OF USE' * -NORTH WEST eUARTER *-------NORTH EAST
QUARTER -*-------SOUTH WEST eUARTER *-------SOUTH EAST eUARTER* Section

*NWlNslswlsE*NWlNEl
sw I sn * NW I un I sw I se * NW I NE I SW I Sp* Total-s
Sec 21 T I2S R 1E SLBM*_l_l_ | * | | | * 

|

Sel:.rrjr- ^"r.* 
l-- lx | * o'oooo

*lll*lltxr
llr_

-l-l_ 
* lx I | * o.oooo

GROUP ACREAGE TOTAL: 0.0000
***;-#=trffi HFHH*H=gHgHHe***

PIACH 0$' U$H f*r
sTsc*#fATHRSrdG********'********r****************'**********db********************

WEST% SOUTH-EAST%
NORTH-WEST% NORTH-EASTIa SOUTH-

NW NE SW SE NW NE SW SE NW NE SW
SE NW NE SW SE
Sec2l TI2S R 1E SLBM * . ,k * . * * .

* * : : X: *
Sec35TI2S R TESLBM * . * * . * * .

* * : X: ' *
* ***** ***** ***'******* ** ***** ** ****** *******t** *** *** *** *** *** *** ***** ** ******
******** ** * ***** ******* ******* *** ***** *.* ***^,A^**** **** ***
*'****************************************{"*************H Nn CI F3 nAT

CERT. NO.:

swNffiRsH:p****!k**********************.**.******************,*********************
** *** ***** *** *.************* ***.***** ***.*.* ****.**** *** **.* *

A*** *

WATER RIGHT' 91-3645 APPLICATIoN/CLAIM No.:



==tr=#===H=ffHeHg*H*=*H€Hg=ffigtrgHHgffie=*Hff=E=ffi*=Hgg====:=H==g===ffi=s=H€5ffiffi=€=gg===*

ffi 
=ffi *ffi 

=ffi =ffi =ffi ffi ff *ff 
=ffi ffi ff ff ff ff ffi ffi 

=ffi ff ffi *ff ff 
=ffi ffi ffi ffi ff ff 

=ffi ffi ffi 
=ffi ffi ff ffi ffi ffi ffi ffi Hff Gff

NAME: Fred and Shelia Jensen
ADDR: UT
INTEREST:100% REMARKS:
fftrFffiffi8ff=fffiffiffiffi=fffffffftrffiffi===*ffffiffiffitrffi=trffffi=Hffiffiffifffftrffiffiffiffi=ffffffiffffiffiffiffiffifffff*ff=ff*tfff=Hf=t#

x*#HHHX***#HHHH***#*HH*x*ff #HHH*#***HH*HX#**###HX**XH##H

nA,rHs I
EfC " 

*** * * * * ***** * * * **** ** * * *** **** * * ***** * * * ** rk** ** * * ** *** * * * *** *** * * * * *.rb* ** *
* * * * * ** * * * * * * * * * * * * * ** * * * * * ** 1k r* * * * * * * * * ** * * * *,1b *

ffi 
=ff 

ff ffi ffi ffi ffi ff ffi ffi ff ff ff ffi ffi ffi *ff ffi ff ffi ffi Hffi ffi ffi ff

HH*H*#*H*#****#HH#HXX*ff ffi HH#

ffi Hffi 
=ff 

ffi ff #ffi ffi ffi ffi 
=ff 

ff trmffi ffi ff ff ffi ff ff ff ffi ffi 
=ff

LAND OWNED BY APPLICANT? YeS COUNTY TAX ID#:FILED: I PRIoRITY: O 0/00/1869 I PUB BEGAN: I PUB ENDED:
I NEWSPAPER:
PTOtCstEnd: I PRoTESTED: [No ] I HEARNG HLD: I ST ACTIoN:
t I lActionDate: IPROOF DUE:
EXTENSION: IELEC/pROOF: I I IELEC/PROOF: ICERT/WUC:
07 /21 /L951 | LAP, ETC: I LAPS LETTER:
RUSH LETTR: IRENoVATE: IRECON REQ: ITYPE: I
l
PD BOoK: | 9I-2 I luap: [2Bd ] I pUB DATE:

ITlli_:__:::*** srArlr$

rype of Rish;;-;;;;;;;;-;;;;;--- ---;;;.-;: 
rnfo: proposed

Determination Status:
**gggg=***esgg**s*Egsgg*g*g*gggs*gg*ggggg*ffigffggggg**sggg*#gg*sHgHsgg*ssgg*gg*

*gggg*g*g*sss*ggg*ggggg*gggggggg*g*g*gHg**xsg*gsg 
g*sggg

LCICAt'rSH OE. WAt'HH. HIGHT*** {P*ints e:f S*versi*n: #:i*k on T,nsatj.nn ts ac*ess
px,*.t Fnagram" ) ***********M&p VXffiffiR*****************
=ff=ffffffi=ffi=*=ffffffffiffiffi=ffffffitrffi8ffiffiffffifffftrffi=ffiE=ffffff=-*==fftr#ffi=ffiffi==ff*ff*=ffiffiHffffffi€aEffi=ffffiffffiffi=ff=

xH*x*5#HHHH***##Hffi#***#HffiHH****#H*H 
*tffiffixx

FLow, souRCE: clear creek
COUNTY: CaTbon CoMMoN DESCRIPTIoN:

POINT OF DIVERSION POINT TO POINT:
( 1)Stockwatering directly on stream from a point at s 660 ft. w lgBO ft.from E4 corner, Sec 05, T13S, R7E/ SLBM/

to a polnt at S 1980 ft. E 660 ft. from N4corner, Sec 05, Tt3S, R7E, SLBM.
COMMENT: Administratively updated by State

Fi.1-laf I naar

=*i****ggggg*xgggggg*#gsgggg*g*gggggg**ggsgg**xgggsgg**ffiHgggs*g*ffsgg*sg**sggg

==H===H=gg€:=H=H=H=H:gH=Hg==H====#=H====s*H==gH=Eff #ffi E::E

U$ES.O{,W+TER,RIGHT******** "#-&{J ** ffgu5.va-I"erl* s:i^qrss*<rs& (ft?j* f,*ow" he}rse,e**" ) ***$r**t* triltf :- .ffigzzavaJsmf .Fomes*s-* Tlnit, *r i- ra:niJ.y
*g*sgs*sggsssg*g*g*gggs*g*Eggggggg*xgggssg*sggggg=**reggHggg=**ggssgg*g*gggg=*

ffi 
===s====€==HAg=H=H=H=HgH€=:HsHg===H*H=sffi EE€#HH=HHffi :E#H

SUPPLEMENTAL GROUP NO.: 6L4629. Water R.j ohf .s Annrlllsnsnl to the following
use(s):
91-3011 (DrL),3545 (DrL)



STOCKWATER: sole supply: UNEVALUATED ELUs Group Total: G0.0000Div Limit: 1.68 acft. pERroD oF usE: or/or To rz/3r
****H*#*H*g*x***HHH***#HH******#HHHH*#x##ffi 

HH**X#HHHHffi ffi ffi

ff ******HH***xH#HHHX#*S*#H*a#x**ffi 
H*H*#*#

PLACH 0F" TJSfi f*r
$TSf,KFAATSR"TMG*****"*****.*********************.**********************.***ib*******
** ** *** ** ******.***.**** ***** ** *****:k ***
x*HHH*H*XH###H*****trHHXH*H#HHH*ffi 

xx**H#H***###H*HX***#ffi H#H##**##H

x****HH**#3HHHH*H*#:*##**x**HHHH***x#ffi 
*HHX#H*#HHHg#**###

WEST% SOUTH-EAST%
NORTH-WEST% NORTH-EAST% SOUTH_

NW NE SW SE NW NE SW SE NW NE SWSE NW NE SW SE
Sec 05 T 13S R ]E SLBM * . * ,( : : X: r( * : : 2* * X: : : *
******************"*********d'**$r***********$'****************.******.***********"e
**** ****** ** ***** ****'* ** *.***** ** ***** ***** ** **.& *** *****
th****t***********************'***********r*****rf******.*.*ffi NA G s" #AyjL****

WATER RIGHT' 91-3008 APPLICAT]oN/CLATM No.: CERT. NO.:
ggggg**3ggg*g*g**ggg**g*g**sg*g**ggg*gks=#sgg gg*g=gHg

5======#H€g===eHff HgHg=ff ffi=Hg==ffi ffi ff 
=5gHHH:HHsgHffi HHE#ffi H=:ffi 

=seft{HR$HIE}**************************"*******'*"**********************************
* ***** ***** ***** ***** ** *** ** ** * ***.** ****t*.* *** *** *** ***
#**ffiHH*X*#X#gHH*****#HH***#*ffgHHH*ffixHHH*H***ffHHH***##HHXHXH**#HHffiXX*ffi#*HgH*X*

*ggggg*ggggs*Hgs*gggggg***gggggggggggsgsgg**ggg*g 
g**=HH

NAME: Fred and Shelia Jensen
ADDR: P.O. Box 113

Goshen UT 84633
INTEREST: lOO? REMARKS:
H=g==H=H=gH=H=HHff Hg*H=Hffi EHgHgHg=€=HHH*=:g

ff 
=Kffi 

ff 
=ff 

ff ff ffi ffi ffi ffi 
=ff 

ff ff ffi ffi ffi ffi ff ffi ff ff ff 
=ffi =mnm*mmffi 

ffi ffi Hffi ffi ffi #ffi ffi ffi ff *ff ffi ffi ffi ffi ffi ffi

NATHS,
ETC " 

**** * * * *"t"*** * * * * ***** * * ***'*.** * * *** {h* ** * ***** * ** * ** **** * * *.**.*.*** * * * *** cf ** *
* * * * re * * * * * * * * * ib * * * * * *r * * * * * * * * * * * * * * * * * $r *. * * * * * * * *
=H*H5=g=ffi==**=gH*==H=H=H===ffi=g==gffi€H=#sH=E=HffiHsgHffiH=€ff=H=====H€:8ffiffi:X=tr==€==:

ffi trff ff *F=ffi ffi ff ffi Eff ff ffi ffi ffi 
==ff ff ff *ffi ffi ffi ff ff ff *ffi *ffi ffi ffi Hff ff ff €ffi ffi ff ffi ff ff trffi ffi trffi ff ffi ffi ff

LAND OWNED BY APPLICANT? YeS COUNTY TAX ID#:FILED: I PRIORITY: O O/OO/IB1 4 I PUB BEGAN: I PUB ENDED:
I NEWSPAPER:
PTOtestEnd: IPRoTESTED: [No ] IHEARNG HLD: ISE ACTToN:
t llActionDate: IPROOF DUE:
EXTENSIoN: IELEC/PRoOF: t I IELEC/PROOF: ICERT /Wvc:0l /26/1967 | LAp/ ETC: I LAPS LETTER:
RUSH LETTR: IRENoVATE: IRECON REQ: ITYPE: I
J

PD BoOK: [ 9I-2 ] luap: l28d I lpUB DATE:

lTil_-_:__:::y*"* sr^?us

rype of niqht: ;;;;-- 
-****

Source of Info: ProposedDetermination Status:
x#ffHHH*****HgH****#*ffHH***#HH*H*#*ffi*HH#**##*##H**X*###HtrH**X##H*ffiffi#*##HHXHX#*

*Eggggg*x**sgggg*g*=ggg***=ggg gg**g*g*gss****sgg* ggs:HH

L*CATI*H ss' !{&rHR R:GffT'***{tr*int,s *f s*vers**n: *lick *n L*saej-*n to access
trx.er trr*Eram. l ***********b€&P VXffiffiR****************ds



FLOW: 0.593 cfs SOURCE: Winter Quarters
Creek
COUNTY: Carbon COMMON DESCRIpTION:

POINT OF DIVERSION SURFACE:
(1) N 700 ft W 1400 ft from E4 cor, Sec 05, T 13S, R fE, SLBM

Diverting Works:
Source:

:H::l-*:-r::::::]i*I:****ffi**#HH*H**ffi*H#HH**x#ff#ffiHH*###HffiHH#H#*#Hffiffi******HH

USES OF WATER RIGHT******** ffifrW ** #ryux"rra-I"el:*, kj-vss***k {/nif, {e*w, Iz*xse,
e**.J ******** "trStl ** Hq:g,ivaJeE:* .Son?es*i"c tfni*. or 3 S""amr*Jy

SUPPLEMENTAL GROUP NO. : 6L4626 -

IRRIGATION: 4I.6 acres
Div Limit: 166.4 acft. PERIOD OF USE: 03/0I TO 7I/30

###PLACE OF USE. * ---NORTH WEST QUARTER-__---* NORTH EAST
QUARTER *-------SOUTH VfBST QUARTER -_*--_----SOUTH EAST QUARTER* Section

*NWINBISWISE*NWINEI
sw I ss * NW I Un I SW I SS * NW I NE I SW I Sn
* Totals
Sec05T13SR ]E SLBM* | I 132.3000* | |

9.30001_*_l_l I *_l_l_l
41.5000

GROUP ACREAGE TOTAL: 41.6000

WATER R]GHT' 91-3011 APPLICATIoN/CLAIM No.: CBRT. NO.:

STHHR
C*SdbCHHTSttdr*******"******************.#***:t**rk********db********rk****************
*ib*** ** ** * *** ** **"&'**** ** ***** * ** *** **** *** *"Jb* ** **

Morse Decree, 1st Class
** ***Sr*** * ** ****** ****'*** ** **,{k *r**** ** ***** ** ******* * * ****** * *** ik** *** ******* *
** ***'** *"* * ***** ******* ******* ****** *** lk*** *** **** **** **
*****'**************************************************H N n * F n A ?' A*'

OTffidKR$HTp****$e********dr**************************************************'****
* * * *' * * * * * * * * ** * ** * * * * * ** * * * * "& {r * * ** * * * * * * ** * * * ** * * * * * * * *



NAME: Fred and Shelia Jensen
ADDR: P.O. Box 113

Goshen UT 84633
]NTEREST:1OO? REMARKS:

LAND OWNED BY APPLICANT? Yes .r)TINT'TV TAY TN#.vvul\f, f Inl\ Lull .

FILED:
I NEWSPAPER:
ProtestEnd:
t I I ActionDate:
EXTENSION: IELEC/PROCF: I

01 /26/I957 | LAP, ETC:
RUSH LETTR: IRENOVATE:
l
PD BOOK: [ 9t-2 ] luaP: l28d

I PRIoRITY: 00/00/I859 | PUB BEGAN:

I PROTESTED: [No ] I HEARNG HLD:
I PROOF DUE:

I I ELEC/PROOF:
ILAPS LETTER:

I RECON REQ:

] I PUB DATE:

I PUB ENDED:

I sE ACTTON:

I cERr/wuc:

| .r'vDE . I
lrr!!. L

L*CAT3CI$ #f !{&TffiR R3&HT***{p*ints sf Divsrsi*n: flliek *n Lsca'hicn bo a*cees
pI"nT Fr*Eram. ! *"*'****t****M&p WXffiWffiR****************'*

Type of Right: Diligence Cfaim Source of Info: Proposed
DeLermination Status:

FLOW: SOURCE: WiNICT QUATICTS
Creek
COUNTY: Carbon COMMON DESCRIpTION:

POINT OF DIVERSION POINT TO POINT:
( 1) Stockwatering directty on stream from a point at N 660 ft. W 660 ft. from
E4 corner, Sec 05, T13S, R7E, SLBM,

to a point at S 1980 ft. E 650 ft. from N4
corner, Sec 05, T13S, R7E, SLBM.

COMMENT: Administratively updated by State
Engineer.

gg*g*xgggg ggsgg**ggg*3gg*gsg*k*ggggg**x**gggg***ggggggx

USES OF WATER R]GHT******** "ffiS# ** trguJ"vaJsn* .Li.ve.s**ck {/ni.* {**w, horse,
e*n"J ******** ffi#tf -* "ffiquivaJ.en* "I}*mes*-i"* {fnif or 3 .Famf"3y

SUPPLEMENTAL GROUP NO.: 6L4629 " Water Rights Appurtenant to the following
use(s):
91-3011 (DrL) ,3545 (DrL)

STOCKWATER.: Sole Supply: UNEVALUATED ELUs Group Total: 50.0000
Div Limit: 1.68 acft. PERIOD OF USE: 0I/01 TO I2/3I



PI.&CE SF USH fon
$T*CIfiigATHR^TlqG****tt***t**t***t************t************t***"******************
dh** * * * **** *.** * * *** ** * * *** *** * * * * * *****

WEST% SOUTH-EAST%
NORTH-WEST% NORTH-EAST% SOUTH-

NW NE SW SE NW NE SW SE NW NE SW

SE NW NE SW SE

Sec05T13SR 1E SLBM * . * ,k : :X:X* * . : :**::'*
* * * * * * * * * * ck * * * * * * * * * * * * * * * * * * * * * * * lb * * * * * * *. * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *. *
{" *** ** **** * *** ** ***** * * ***"** ** * ***** *** ** ***** *** *.* * ***
*************************************************.******H 3qS # r fi "&T
A**
WATER RIGHT' 91 -3644 APPLICATIoN/CLAIM No.:

H***#*i*H=S***#XHHgH*#**HHH**##*xHHHH*#HHH#HHX**X##Hffi HX*

SVft{Hft.SF{:E}************1 tt***1b****************"*************************.********"4,*
***** ** ** * *** * * *****'** *****r ** * ** *** *** * ****:k*** ** ** ****

NAME: carbon co. Rec. Transportation Special service Dis
ADDR: a Special Service Dist. created by Co. of Carbon

185 East Main
Price UT 84501

INTEREST:100% REMARKS:
__***__;

siq'TH$,
HTC " **t**************t*******t********t**************r************************
* * * *r Ca * * * * * * **. f ** * * * * * ** * * * * * * * * ** * * * ** ** * * * * * * **

LAND OWNED BY APPL]CANT? Yes COUNTY TAX ID#:

CERT. NO.:

FILED:
I NEWSPAPER:
ProtestEnd:
t I I ActionDate:
EXTENSION:
ILAP, ETC:
RUSH LETTR:
l

I PRIoRITY: 00/00/L859 I PUB BEGAN:

I PROTESTED: [No ] | HEARNG HLD:
I PROOF DUE:

I ELEC/PROOF: I
I LAPS LETTER:

I RENOVATE:

I I ELEC/PROOF:

I RECON REQ:

I PUB ENDED:

I SN ACTION:

I GERT/WUC:

I TYptr. I
t4t!!. L

PD BooK: [ 9I-2 ] lueP: [2Bd ] lpUB DArE:

1115i _ : : _:::YYT _ : _ _ SliTYl: : : : : : _ _ _ : : : : : : _ _ _ _ : : : : : : _ _ ; 
- - - -

Type of Riqht: Diligence claim source of rnfo: Proposed
Determination Status:

ffi *HHH*#***H##H*X*#ffi #HHH**X#HHHHHXX*#ff #HH**XXgHHH**H*mGfi

LCICATION *F 3{&"TEn R:GHT***{point.s *f Siverei*n: CSick nn T,ssahion to a*eess
PX,Af Fr*Eram . ) t * * * * * * * * * *&4&P Wtrffiffi ffi.* * * * * * * t t *. * * * * * * *



ffi Effi 
=*ffi 

ffi 
===ffi 

ffi ff 
=ffi 

ffi ffi ffi 
=ff 

ffi ff 
=ffi 

ffi ffi 
=ffi 

ff trffi ffi ffi 
=ff 

ffi ff ffi ff ffi EEEFff ff ff GAffi EEUffi S

FLOW: SCURCE: Clear Creek
COUNTY: Carbon COMMON DESCRIpTTON:

POINT OF DIVERSION POINT TO POTNT:
( 1) Stockwatering directly on stream from a point at N 660 ft. E 660 ft. from
54 corner, Sec 05. T13S, R7E, SLBM,

to a point at N 660 ft. E 550 ft. from 54
corner, Sec 05, T13S, R7E, SLBM.

COMMENT: Administratively updated by State
I-.nrri r.laar

=H***#HHH#**##*

gg=**gg*ggsggg*gggg*gggggggg**ggggggg**trHsss:ssEK&HsHGffi

USES OF WATER RIGHT******** uf"t; ** sry*:i"v*3*n*. Li-vesf{}ck fiImif {c,av*, h#rs€"
#**,J ******** ffS{/ ** #Eu:ivaJe*:* "#*::res*j* tllr"i* or 3 s*amrj"Jy

*3HH*****H**HHH*X#ffi #HHHH#**ffi ff HHHX***H#Hffi ffi ffi #ff XHH#ffi fi x#ffi ffi ffi

SUPPLEMENTAL GROUP NO. : 6L4284. Water Rights Appurtenant to the following
use (s) :

9L-2187 (DrL) ,2914 (DEC) ,2915 (DEC) ,2915 (DEC) ,2918 (DEC)
3644(DrL),31 42 (DrL),3'743 (DrL), 3144 (DrL),3149 (DrL)
3750 (DrL) ,3151(DrL) ,3868 (DrL)

STOCKWATER: Sole Supply: UNEVALUATED ELUs Group Total: 1L0.0000
Div Limit: 10.55 acft. PERIOD OF USE: 05/01 TO LI/30

*d;;dffi ffi trfi ffi *ffi ffi ffi ffi :ff ff *ff ffi ffi ff ff ff ff 
=

HH****5#H*H**X##Hffi **#ffi #gHHH*H#*##ffi HH*X*##HHX#ffi *##H#HH*X

PLACE SF"' $$H f*r
$TSCKWJ{TXRI}"TG**'****************************r*d,***.*****************************
Cgik** * * ****** ** *** *.* *** ** ***** * ** **'*** *

NORTH-WEST% NORTH-EAST% SOUTH_
WEST% SOUTH-EAST%

NW NE SVil SE NW NE SW SE NW NE SW

SE NW NE SW SE

Sec05T13SR ]E SLBM * . * * . * * .

)k ,( : : X: *
*************************:************************r**fr*************************
***** ***** *** ***** ** ***** * * *** ***** *** ** *** ** ****** *,** *
****t********************.**************************r***'ffi tqil s F nAT
j{****cr*

wArER RrGHrr 91 -2978 AppLrcArroN/cLArM No.: cERT. No.:

NAME: carbon co. Rec. Transportat.ion speciar service Dis
ADDR: a Special Servj_ce Dist. created bv Co. of Carbon

185 East Main



Price UT 84501
INTEREST:1OO? REMARKS:

D&THS,
HT'f,, *******C"***********************,******************************************
* ** *** **.** * ************ **t ***** *** ***** ** *** ****

*--***.qi*;

LAND OWNED BY APPL]CANT? Yes COUNTY TAX ID#:
FILED:
I NEWSPAPER:
ProtestEnd:
t I I ActionDate:
EXTENSION:
0B /I0 /19 67 | LAP, ErC:
RUSH LETTR:
l
PD BOOK: [ 9I-2 ] IMAP: [2Bd

I PRIoRITY: 00/00/I874 | PUB BEGAN:

IPROTESTED: [No ] IHEARNG HLD:
I PROOF DUE:

IELEC/PRooF: [ ] IELEC/PRooF:

I RENOVATE:
I LAPS LETTER:

IRECON REQ:

] IPUB DATE:

I PUB ENDED:

I SE ACTION:

I CERT/WUC:

I TYPE: I

'l'\/na nf L)1^l-1 1_ . flnnrnnaJ-ys v! r\rvfrL. uguIEE Source of Info: Proposed
Determination Status:

HHH=:==HHg==E:HH#=s====:#HH=:HH=:#Hg==:s::===ffi H=#HssHHH

S,SCAYION OF $fATtrEq. R:GHY*** {Fcj"n*# nf Divers j"$n: Click on T"oca*iCIn b* ec#*ss
FLAT Fr*gram, ) ***"e*******M&P VtrffiffiR*****************

FLOW: 0.683 cfs SOURCE: Clear Creek
COUNTY: CaTbon COMMON DESCRIPTION:

POINT OF DIVERSION SURFACE:
(1) N 310 ft E 510 ft from 54 cor, Sec 05, T 13S, R JE, SLBM

Diverting Works:
Source:

Stream Alt Required?: No

USES OF WATER R{GHT******** tr.Stf ** "ffiqui.va3en* fiaves*o*k trr:i* {**wn horse,
ef.J ***'***** .ff[I -- tquivaJenf fom'rssfi* Ttni* *r 7 F"am:f^Iy

;;ffiffi;ru;;il;:, -;' * il:-;;;;;;1il.I1"". ro rhe rorlowine
use(s):
9L-2187 (DrL) ,2914 (DEC) ,2915 (DEC) ,2915 (DEC) ,2918 (DEC)
3644 (DrL), 31 42 (DrL), 3143 (DrL), 31 44 (DrL), 3149 (DrL)
3750 (DrL) ,3151(DrL) ,3868 (DrL)

STOCKWATER: Sole Supply: UNEVALUATED ELUs Group Total: 1I0.0000
Div Limit: 10.66 acft. PERIOD OF USE: 05/01 TO 1I/30



::::::::::::*
SUPPLEMENTAL GROUP No. : 614598.
01 -) o?a /nFr-\J!LJIVTUlV'

IRRIGATION: SoIe Supply: UNEVALUATED acres Group Total: 4.I
Div Limit: 16.4 acft. PERIOD OF USE: 03/0I TO LI/30

###PLACE OF USE: *-------NORTH WEST QUARTER------* NORTH EAST
QUARTER *-------SOUTH WEST QUARTER *-------SOUTH EAST QUAR.TER* Section

*NWlNnlswlsE*NWlNEl
sw I sn * NW I nU I sw I sE * NW I NE I SW I SE
* Totals
Sec 05 T 13S R 1E SLBM

"lll*lll*l

GROUP ACREAGE TOTAL: 4.1000

Morse Decree, 1st Class
********f********"************************************************************'
* * * * * * * * ik* * * * * * * * * * ** * * * * * ** * * * * * * ** * * * * * * * *, ** * * * * ** * * *
*****************.*.****************.*********************H 3{ S S p' S "& T
Air***

WATER RIGHT' 91 -2979 APPLICATIoN/CLAIM No.: CERT. NO.:

NAME: Fred and Shelia Jensen
ADDR: P.O. Box 113

Goshen UT 84533
INTER.EST: 100? REMARKS:

;__il

=HH==:5=HHgg====HH===ffi ===HH====Hff =trH==*=====g==ff ff ffi trs==H=

SJ{THS,
HTe . **************************t*r********"*****'****** ****'* r***** **** ****** ****
* ********************dr**** ************db*********

LAND OWNED BY APPLICANT? Yes COUNTY TAX ID#:



FTLED:
I NEWSPAPER:
Prot.estEnd:
I I I ActionDate:
EXTENS ION :

01 /26/I957 | LAP, ETC:
RUSH LETTR:
l
PD BOOK: [ 9I-2 ] lMAp: [2Bd

I PRIoRITY: 00 /00 /I874 I PUB BEGAN:

IPROTESTED: [No ] IHEARNG HLD:
I PROOF DUE:

IELEC/PROoF: [ ] IELEC/PRooF:

I RENOVATE:
I LAPS LETTER:

I RECON REQ:

] I PUB DATE:

I PUB ENDED:

I SE ACTION:

I CERT/WUC:

I TYptr. I
trrru. L

Trzrro nf P-i nhf . I-\nnrnnf JI/E Vr t\rgrl L . L/Y\_I c:trj Source of Info: Proposed
Determination SLatus:

=:=ffi ==::HH===€=HH=e=ffi =:=H=:HHffi 
*=ff ff 5====€HHHEHffi 

=EFFF====

LS*AT3ON SF WATHR ft":#HY***{Poimt,s *f fiiv*rsi*n: fllick sn Lccabioaa hc afr#€ss
PI*AT Pr*gram " ) * * * *" * * * * * * *ffiffip VXffiWffiR* * * * * * * * * * * * * * * * *

FLOW: 0.453 cfs
COUNTY: Carbon COMMON DESCRIpTION:

SOURCE: Clear Creek

POINT OF DIVERSION SURFACE:
(1) N 310 ft E 510 ft from 54 cor, Sec 05, T 13S, R fE, SLBM

Diverting Works:
Qnrrrna.

Stream Alt Required?: No

USES OF WATER RIGHT******** tr-&tI ** trg'uivaJsnf "flives*cck #r?i* {c*w, hcrse,
ef*, j ******** HfrT; ** ffquitraies:* -fle:m*sfic TJni* ur X- F"amuiJrr

SUPPLEMENTAL GROUP NO.: 614599.

TRRIGATION: 21 .2 acres
Div Limit: 108.8 acft. PERIOD OF USE: 03/01 TO II/30

###PLACE OF USE: *-------NORTH WEST QUARTER *-------NORTH EAST
QUARTER-----_*---_-_-SOUTH WEST QUARTER -*--__-__SOUTH EAST QUARTER* Section

*NWlllslswlsE*NWlNEl
sw I sE * NW I Un I sw I sE * NW I Un I sw I Sn
* Totals
Sec 05 T 13S R ]E SLBM*_l--l_l_ * | 113.70001 * 

I

| | *13.500q | | * 21 .2ooo

GROUP ACREAGE TOTAL: 21 .2000

*****##Hffi HH*#**Hffi ffi Kffi **#HHHH****##*



LJ L fiX5_t{"

c*Fdh{HNT$**t*************************************"*****************************
* *** * * **c"**** * ***** *.** ******** **** *** ** ****.**** **

Morse Decree, 1st Class
* ********* **** *** ** ******* **** **** ***** ***** ***** * ****** *** *** *** *** * *** *** **
****t*********t******t****************.*"&*********.&*****
*************t****************************************"*ffi b{ n
A* **lb

wArER RIGHT, 91-2980 APPLICATION/CLAIM NO. :

0F' il&T

CERT. NO.:

==HH======X===Hffi ==gHff Hff H=HH=Hffi 
==ff =g==ffi ffi HHHH=g===ff H==gH=

CII{hIHR$H:p****"***********.***********,*************************,.*****************
* * **** *** * * *** t** * *** ***** ******** ** ******* * ***** ** * ***

NAME: Frank T. Jr. & Pamela G. Helsten
ADDR: 1339 East 3955 Southr

Salt Lake City UT 84124
INTEREST:1OO? REMARKS:

il&fHs,
ETC " 

***********'**************!b*"***************'**********'*******ib*************
* *** ***** * * *** *** * * ** *.Jh*** ***dc**** * * ******* *.***:k

LAND OWNED BY APPLICANT? Yes
FILED: I PRIORITY:
I NEWSPAPER:
ProtestEnd: I PROTESTED:
i llActionDate: I

EXTENSION: I ELEC/PROOF:

COUNTY TAX ID#:
00/00/r874 | PUB BEGAN:

[No ] IHEARNG HLD:
PROOF DUE:

t I I ELEC/PROOF:
LAPS LETTER:

I RECON REQ:

] I PUB DATE:

I PUB ENDED:

I SU ACTION:

ICERT /WUC:

I TYPE: I

01 /26/1967 I LAP,
RUSH LETTR:
l
PD BOOK: [ 9L-2

ETC: 
I

I RENOVATE:

I IMAP: [2Bd

Trrne of Ri nht: Decree-l-vv

Determination Status:
Source of Info: Proposed

LSCATISN OF'T,f:&t'gR RIGHT***{poin*.s of ilivsrsj-on: *tri*k nR T,erea*icn to a*cess
PIA? Frcgram . ) * * * * * * * * * * *M&P VgffiWffiR* * * * * * *" *r "dr * * * * * * * *

FLOW: 0.1 cfs
COUNTY: Carbon

SOURCE: Cfear Creek
COMMON DESCRIPTION:

PO]NT OF DIVERSICN SURFACE:
(1) N 310 ft E 510 ft from 54 cor/ Sec 05, T 13S, R

Divertinq Works:
Source:

JE, SLBM



Stream AIt Required?: No
H**x#ffiH*HH*****#HH#XX*##H#HH:#***#HH**###H#HH****H#HHHHX##HH#HH**a#ff#HHX*###HH

#H*H**ff**H

UqEs oT'.TATFR,RIGHT******** gr{r ** trquJ.:ra-?.es:* fiivesto*k f,fni* {**w" r'oxsr*,e**' J **ib***** Mfr{I ** "ffigu:ivarenf .s*mss*i"r {/nif cr f $"a*'i"Jrr
ffi 

=ffi ff 
=tr=ffi Fffi #E=ffi 

=ff trff *ffi ffi 
=trff ffi *affi ffi ffi

##*#*H*X#ffi *HHHH*3*HH*HHHX##*#gHH*#*H#HX#X#H*gHHffi 
#*H*ffi ffi H

SUPPLEMENTAL GRoUp No. : 6i-460i..

IRRIGATION: 0.8 acres
Div Limit: 3.2 acft. pERroD oF usE: 03/01 To rr/30

###PLACE OF USE: *-------NORTH WEST QUARTER -*---____NORTH EASTQUARTER --*--____-SOUTH WEST QUARTER --*--_----SOUTH EAST QUARTER* Section
*NWluelswlsu*NWlwSl

SW I SE * NW I UE I SW I SE * NW I NE I SW I SE* Tnfrl c

Sec05T13SR 7E SLBM* | | I *
tl xt|iltt | |w.wvvut | | * I I j *

, ______;_ r_ | | |l- I * o.eooo

GROUP ACREAGE TOTAL: 0.8000
==:=5=g=E=str=H=H==H=HHgg=

==ff 
ff 5fr Fff 

=ffi =ffi 
trff ffi ffi ffi ff ff ff ff ff fi 

=ffi =ffi 
ff ffi ff ff ffi 

=ffi ==trffi 
trfi ffi ffi ff ffi ff ff ffi *ffi ffi 

=fi 
Gffi ff

OTHHR
CO$4h{HN?S**************************cr********'***s{***** ****************************** * * *** *"** ** ***** ** ***** *** ** *** *** * ****** ** *.*
:==H==*H====:=*ffi=H*Hg=tr=Hg=H==*=#HH==e=*H=*HHffi 

*==ff g#sss=HtrxHH=*

ff trHffi 
=trffi 

ff ffi ff *ffi ffi ffi ffi ff ff ff ffi ffi ffi Hff ffi ff Fm=ffi 
=ff 

ffi ff ff ff

Morse Decree, 1st Class
* * ** db* ** * * * *** *** * * ***** * * * * ****'** * * *** *** ** ****** * * ******* * * **cf * ** * * ****** * *
* ***lh*** * * * ***** ** ** ***** * * *** *** ** *.**.***** ****** ** * ** **************'********x?****************,****************.*H nsn * F, nATA****
WATER RIGHT. 91 -2981 APPLICATIoN/CLAIM No.: CERT. NO.:
ff=*ffi*ffffffiffffiffi=ffi=ffff#ffffi=ffiffffiffffiffiffiffiffiffiff=ffiffffffHffiffiffiffffffffiHffiffi=ffffffffffiHffiffi=fftrffffff==ff*tff=ff=f*

*#*#**#**H#HHHg**#:#H#HX*#*##ff 
HHH****HgH**#**HHHHH#**ffi ffi H

illmdERSHTp*************x&*************************r******** *********************
* ***** *** * * ***:k**** ***.**** ** ** * *** ** ***** ** *** "l{** *** ***
ffi=ffffffifrffiffiH=ffiffffffi ff H#ffi H==ffi trff ff trHffi ffi 

=ff ff ff ffi ffi

HH*#x**#HHHH*#*ff gH****#*#HHH*#*##H

NAME: Orson Marsing
ADDR: Miller Creek UT
INTEREST:1OO? REMARKS:
***H***3ffi**H*H=**#x*HHHx*xtr#HHHHxHx*H#HH*#**HH*HH***#**H***x*HHHHffi#*##ffH**x**

g*=ggggE*g*gHgg***gHgggg*ggg*gggg***ggr*@*

PA?H$,
tYC " ******************'*****************************************.**************
** * *'**** ** * ***'** ******* ***** ** * ***** ***,** ** ****.*



-;---ff =H====*Hffi tr==*====55HH=Hffi ffi ff 
=#=g=

LAND OWNED BY APPLICANT? Yes
FILED:
I NEWSPAPER:
ProtestEnd:

COUNTY TAX ID#:
I PRIoRITY: 00/00/I874 | PUB BEGAN:

IPROTESTED: [No ] IHEARNG HLD:

I PUB ENDED:

I SE ACTTON:

I CERT/WUC:

I .I'YDtr . I
Irr!!. L

I I lAct j_onDate:
I PROOF DUE:

EXTENSIoN: IEIEC/PROOF:[ ]IELEC/PROOF:
01 /03/1967 | tAP, ETC: I LAPS LETTER:
RUSH LETTR: JRENOVATE: IRECON REQ:
l
PD BooK: | 9I-2 I lueP: [2Bd ] lpUB DATE:
ibYYPH ** nOffTft"gHNT ST&TSS-*

* **- **
'rrrna ar Di nh+. ' Decree Source of rnfo: Proposed'_r.v"
Determination Status:

LCIC^hrrON #F ld&THR R:GHT***{troint.s of Divsrei*n: f,lick on T,csat*on Ls ac*ess
pLAtr FrcEram. 3 **********"*ffiftp \ffiffi$trffiK*'** *$r**********t*'

FLOW: 0.1 cfs
COUNTY: Carbon COMMON DESCRIpTION:

SOURCE: CIear Creek

POINT OF DIVERS]ON SURFACE:
(1) N 310 ft E 510 ft from 54 cor, Sec 05, T 13S, R JE, SLBM

Diverting Works:
Source:

Stream AIt Required?: No
****;

USES OF WATER RIGHT******** E,{,ff -* ffcnz:.vaJ"en* Sirre#*.*ek Cfni* {e*w, tz*xse,
€t*" J ******** K#{I ** "ffiq"r.:"f we3e::* .So:i?es*j"* tltz:*t. CI.r" 3 tr'ernn3y

ffi ffi 
==ff 

ffi ff ff ff ffi ffi ffi ff ff ff ff ffi ffi ffi ffi ffi trffi ffi #ffi ffi tr

SUPPLEMENTAL GROUP No.: 6L46O2.

IRRIGATION: 2.2 acres
Div Limit: B.B acft. PERIOD OF USE-. 03/0I TO II/30

###PLACE OF USE. * ---NORTH WEST QUARTER *---____NORTH EAST
QUARTER *_------SOUTH WEST QUARTER* Section

*NWlNnlswlsn*NWlNEl
SW I SN * NW I WE I SW I SE * NW I NE I SW I SE
* Totals
Sec 05 T 13S R lE SLBM *_l_ _*

2.20001 | | * I I | * 
|* 2.2000

GROUP ACREAGE TOTAL: 2.2000



STHHR
cslsdHNTs**'********t**********************************************************
** * * * * * ** * * * *. * * * * * * * * * * * * ** * * * * * * ** * * * * * * * s" ** * * * *

Morse Decree, 1st CIass*****************************************************************************
* * * *" tk * * * * * * * *" * * * * * * * * * * * * * lt * * * *b * * * * * * * * * * * * * * * * * * * * * * * *
*************xr***************.**************************H Nn * F ilA T[

A***
WATER RIGHT' 91 .2982 APPLICATIoN/CLA]M No.: CERT. NO.:

CITdlsHR.$H:B*****t********t**************r*r*********************************r**
********* * *********************************************

NAME: LilIie Pearson
ADDR: 315 South 7th East

SaIt Lake City UT
INTEREST:1OO? REMARKS:

ru{THS.
HTC " ***********,**************************************************************
t*** * * ******** ******* * **** **** * ******* * ***.*4.*** *

***;
LAND OWNED BY APPLICANT? Yes COUNTY TAX ]D#:
FILED:
I NEWSPAPER:
ProtestEnd:
I I I ActionDate:
EXTENSION:
01 /25/1967 | LAP, ETC:
RUSH LETTR:

I PRIoRITY: 00/00/I874 | PUB BEGAN:

IPROTESTED: [No ] IHEARNG HLD:
I PROOF DUE:

IELEC/PROOF: I I IELEC/PROOF:
I LAPS LETTER:

IRENOVATE: IRECON REQ:

I PUB ENDED:

I SE ACTION:

I CER.T/WUC:

I TYptr. I
| 

!f !!. 
L

l
PD BooK: [ 9I-2 ] luap: [2Bd ] lpUB DATE:*TYpU SO*IlbffiNT SYATU$**

*****-**
rlarrna nr Di nl-'{- ' Decree source of rnfo: Proposed- -y-yu 

v! a\fYrr L

Determination Status:

I-OCATISN *F W&TAR R^:GHT***'tpcints of *iversion: Clj_ck cn Locabi{}n to ascess
pLA? Pn*gram " l *'**********bd&p VffiffiffiR************"*****

FLOW: 0.1 cfs SOURCE: C1ear Creek
COUNTY: Carbon COMMON DESCRIpTION:

POINT OF DIVERSION SURFACE:
(1) N 310 ft E 510 ft from 54 cor, Sec 05, T 13S, R lE, SLBM



Diverting Works:
Source:

Stream Alt Required?: No

*;*--d:ff ffi 
=HH===ff =#HsHH=ffi HE=H:HHH*gg:=::ffi Egff #:=::

USES OE. I{AqER RIGHT******** trtrff ** #q'r.:*vaien* -Si"v"e.s*crck Wni* {*CIw, hz*xsa,
fc' ) t******* tllt/ -- ^fqze*waIen* l]*mestrc tfni* or 3 ,Fa"nriJy

*sgggsg**gg#ggsg**g g*sg*x**# gggg**ggg ggHH*ffi sHHHH*sEEffi HH

SUPPLEMENTAL GROUP NO. : 514603.

IRRIGATfON: I.2 acres
Div Limit: 4.8 acft. pERroD oF usE: o3l01 To rr/30

###PLACE oF usE: *-------NORTH wEST eUARTER *-------NORTH EAST
QUARTER-_----* -_SOUTH WEST QUARTER -*--_ SOUTH EAST QUARTER* Section

*NWlNslswlss*NWlNEl
sw I sn * NW I Nn I SW I SE * NW I NE I SW I Sn* Totals
Sec 32 T I2S R 1E SLBM*_l_l | * | | | * 

|l_l * | | | r.2ooo* 1.2ooo

GROUP ACREAGE TOTAL: 1.2000
*;*;;###HffiHH*X#*#HHH*H#*###HHHH#ffi##HHffi#####ffiHHHffi#ffiffiffiHffi#ffiffi#ffffiHEH*66S&#*

;sg***gsg*s***Esssss

STHHR
CS}&,4HNT$****************************'***********************lt **** *************
{k **** ** ** * ***** *** **** ***.** ** ****** ******* *******

xHgHgg=*g*sgggsg**tr9 gsg*ss*gsgHggsggHs g:s:s=sss:ss:sss:

Morse Decree, 1st Class
* ****'* ** *** *** ******* ******* *** *** ** ***** ******** *** ********* ******** ***.*****
********** t t*******************************************
'b******************'***************ce*****************ih**E t{S 0 E nAT
A**
WATER RIGHT' 91-2983 APPLICATIoN/CLAIM No.: CERT. NO.:

-*d-#EffiH=gH==ffi=gHHg=swlqHRsHIS)***********t********************************************************
* *** ** ******** *****t* * * *** ** t* * ******** ** ***** *** *** *t*

H======gHH=:=Hff 
=ff H=gH=:#ff :HH:=ffi 

===:ggEE=EEgEEffi E=FH=E::E

NAME: Thomas Biqqs .lr.
AIJIJR: Columbia UT
INTEREST:1OO? REMARKS:

ffiH=g=====gHH=H=

:trff ff ff ff ffi ffi ffi ff ffi ff 
=ffi 

ffi ffi ffi ffi ff ff ffi ff trffi ffi ffi ffi 
=ffi 

tr



LJ.*T.LI5|},

ffiTC " 
******************'*******'*$r*******.***************"************************

* *** * * ******** ******* * * ******* * ***t**** ***'**.*** *

ss=g**gggg gg*sg*gsg***€ggsg*

LAND OWNED BY APPLICANT? Yes COUNTY TAX ID#:
FILED:
I NEWSPAPER:
ProtestEnd:
t I I ActionDate:
EXTENSION:
01 /05/L967 | LAP, ETC:
RUSH LETTR:
l
PD BooK: [ 9L-2 ] IMAP: l28d

I PRIoRITY: / /IB1 4 I PUB BEGAN:

IPROTESTED: [No ] IHEARNG HLD:
I PROOF DUE:

IELEC/PRoOF: [ ] IELEC/PRooF:

I RENOVATE:
I LAPS LETTER:

IRECON REQ:

] I PUE DATE:

I PUB ENDED:

I SE ACTION:

I CERT/WUC:

I TYPE: I

Trrno nf Pi nht - T-)anraar J-ye v! r\rvlt L . uE\_I c:c Source of Info: Proposed
Determination Status: Water User's Claim

-*--*=H==H=Xg=*==HHg#=gggg=

ffiffiffi;;TffiffiHffiffiffiffi=IlHffiffi;;=Iill;T" Lccaricln eCI a*c*ss
FLAT FrcEram " ) * * * * * * *' * * * *ftffip VtrffiSffiR* * * * * * * * * * * * * * * * *

FLOW: 0.1 cfs SOURCE: Clear Creek
COUNTY: CaTbon COMMON DESCRIPT]oN:

POINT OF DIVERSION SURFACE:
(1) N 310 ft E 510 ft from 54 cor, Sec 05, T 13S, R JE, SLBM

Diverting Works:
Source:

Stream Alt Required?: No

USES OF I{ATER RIGHT******** W&W -* #q'u-{"va1en*, frj-vesf**k {Jni* fccw, harse,
e*s. i **t***** ff.li/ *- "ffiqar*raJenf, "Ilpmes*;r* {f'njf cr 3 Fffi?*Jjr

===HH====ff ff 
===HH======H=:=ffi =HH#=

SUPPLEMENTAL GROUP No.: 614604.

IRRIGATION: I.I acres
Div Limit: 4.4 acft. PERIOD OF USE: 03/01 TO LI/30

###PLACE OF USE. *_-----_NORTH WEST QUARTER *--__---NORTH EAST
QUARTER *-__---_SOUTH WEST QUARTER *---_--_SOUTH EAST QUARTER* Section

*NWINEISWISE*NWINEI
SW I SE * NW I UN I SW I SN * NW I NE I SW I SE* Totals



Sec 32 T I2S R 7E SLBM*_l_l | * | I | * 
|

I | * | | | 1.1ooo* 1.1ooo

GROUP ACREAGE TOTAL: 1.1000

#ffi Effi 
=ff 

ff ff Hffi ffi 
=ffi 

ffi ffi ffi ff trffi H==ffi ff ff 
=ffi 

ffi ffi ffi E=trffi ffi ffi 
=ffi 

*ffi ff ffi GGAEEff ffi ffi ff 66trffi

ul"ts*KH.

flOMhdHhITS******t******************"************************************dr***t***

:::**il;ffi *;;ffi 

;=;;;*;;Xff 

ff ff =ffi ffi ffi ff ff ff tr#ffi ffi ffi ff ffi ff ff ffi mffi ffi ==ff ff

********'**********************************lb**********************************
*** ***** ** *'** * ** *ik*** ** ** *** ** * ** *** **** *** *** * * *'*** ***
*:k********sb*****'***************************************H X{',S # F S AT
A***

{WeR}BX3Sffi: Wm.ber R$-ghfum ffiekffis }tr# cJ"a*ms &s bm *,he
e#fte#y sf *,hi"s da*,a " ) RUN DArE: O9 /21 /20r0
wArER RrGHr, 91 -2984 AppLrcATroN/cLArM No.: cERr. No.:

omfrHRsHI E: * * * * * * * * 1b * * * * * * * * * * * * * * * *" * dF * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ib

* *** * * ******** ******* *r* *** **** * *** *** ** ** *!k* *** ** **** **

NAME: Waino E. Burton
ADDR: Scofield UT
INTEREST:100% REMARKS:

nA?g$ f
H?*. *****$r*********************************************************lk********f
** *** ** ** * ***** ******* ***.** ** * ***** ******* ***** *

*___**;
ffi #H***#X#*HH*HH*#*fi *#H****#*#HHH**trXH#***XX#HXH*H*:Xffi #H

LAND OWNED BY APPLICANT? Yes COUNTY TAX ID#:

t I I ActionDate:
EXTENSTON: IELEC/PROOF: I
0B/02/1961 | LAP, ETC:
RUSH LETTR: IRENOVATE:
l
PD BoOK: [ 9L-2 ] IMAP: l28d

FTLED:
I NEWSPAPER:
ProtestEnd:

I PRIORITY: 00/00/I874 | PUB BEGAN:

IPROTESTED: [No ] IHEARNG HLD:
I PROOF DUE:

I I ELEC/PROOF:

I PUB ENDED:

I SE ACTION:

lcERr /wuc:

I TYPE: I

Type of Right: Decree
Determi-nation Status:

Source of Info: Proposed

I LAPS LETTER:
I RECON REQ:

] I PUB DATE:

:,0flAYT*N SF WATtrR R:SHT*** {PqrinCs <rf *ivers j-*n; fllick *n T,ocat,ion htr ascess
PIAT Fr*gram . 3 *' * * * * c" * * *' * *$ffip VXffiWffiR* * * * * * * * * * * * lb * * * *



g=*=H===€=ff *ff HF==ffi 
=gHgH=H=€ffi ==gffi 

gffi 
=*H*HEffi E=trtrgHH====

*.*;-dcff Effi ffi ffi 
=ffi 

ff fr Hmffi ffi ffi ff ff ff ff ffi ffi ffi ffi *ff ff *ffi ffi ffi ffi ffi ffi ff #*H===ffi ff ff

FLOW: 0.1 cfs
COUNTY: Carbon COMMON DESCRIpTION:

SOURCE: Clear Creek

POINT OF DIVERSION SURFACE:
(1) N 310 ft E 510 ft from s4 cor, sec 05, T 13s, R JE, SLBM

Diverting Works:
Source:

Stream Alt Required?: No
***d;dff=ffiffiffffiffffffffiffi=ff=fffftrfr*ffiffiffffffffiffi*ffiffiffiffitrffiffiffi=ffiffiffiffiffffff$ffiffi==ffiffEGffiffi8FffiFffHfff=H

*-*;**#*#HHHH####HHH**#*##HH*XX*##H#HH#*####H#H#

USES OF WATER RfGHT*******'* trIff ** ffiqui"va-1"en* -&ivest**k tJnit, {r,ow, hors*"
*t*" J *****'*** Xfrtf ** ffryudrr*Je::* S*ri?ss*i.c {/ni* err 3 tramr-f"Jy
H======s#H:=H:ff 

===E===

****;cffi 
=ffi 

ff trff Hffi 
==ff 

ff *ffi mffi ffi ff 
=trffi 

ff ffi ffi ffi Hffi Hff ff ffi ffi ffi ffi 
=ff 

ff ffi 
=ffi 

ffi ffi

SUPPLEMENTAL GRoUp No. : 61-4605.

]RRIGATION: 0.6 acreS
Div Limit: 2.4 acft. pERroD oF usE: o3/or To rr/30

###plaCn OF USE' * -NORTH WEST 9UARTER -*-------NORTH EAST
QUARTER -*-------souTH wEST QUARTER -*-------SOUTH EAST QUARTER* Section

*NWlunlswlsn*NWlNEl
sw I sn * NW I Ns I sw I sn * NW I NE I SW I Sn
* Tnj_ :'l c

Sec 32 T 725 R lE SLBM

-l-l- 
* | t o.oooq * 0.6000

GROUP ACREAGE TOTAL: 0.6000
* ** ;--gH=H==ffi 

=H=gH===ff =HH=H*=H=HH:E:F=trHH=H*=

STHffiR
flOMh'dENTS********"*"**********************************ib*******rk*******ik********db
* * * * * * * * * * * * * * * * * * * * * * * * * :h * * * * * * * "*' rk * * * * * *. * * dr * * * * *

***6-dffi ff ff ff trffi ffi tr=ff ffi trtrffi ffi 
=ff ffi ffi ff ff ff ffi ffi ffi Hff ffi trff ffi ffi ffi ffi 

=ffi 
ffi ff #6fi ffi

Morse Decree, lst CIass
**********************':k**********************************r******ib*************
* ********* * ***'*** **** ***Sr* ** ****** * * ***** ** *.*"&*** * ** ***
***************************************iF*******'********{H Nn CI F pAT

CERT. NO.:
****;dffi 

==ff 
K*Hffi trff ff ffi ff ffi ffi E=ff Hff ffi ffi ffi Hnffi ffi ffi ffi ffi ffi ffi ffi ffi ff

-****dH*x*###H*H** 
*#H*HH*X*#**HgHHffi ffi #ff HH***H*ffi ffi H

OW}{ERS3{:F************de********}t***************db*c*******db****************cr*.***
* * *'****** * *^******* *****"** ***** *cF*** *^***********JF*** * * **

**';;-dffffiffi=ffi=*ffxffffiffiffi=ffiEffff*ffiffiffi=ffffff=*ffiffifftrffiffffiffffiffiffiffiffiffiffffiffiffiffi=ff=trffiffiffiffif=ff==ffg

***;-dff fr ffi ffi ff 
==ffi 

ffi trH=ffi 
=Hffi 

**ff ffi ff ffi ffi ff ffi ffi ffi Effi ffi ffi ffi ff trffi ffi ffi EHs*H

jLrb *:k *

WATER RIGHT. 91-2985 APPLICATIoN/CLAIM No.:



NAME: Phyllis M. Conover
ADDR: 358 South tst West

Provo UT 84501
INTEREST:1OOZ REMARKS:

*;;;Jg**gS*gggggg*g*ggg***ggPggg=gsgsHssssgggggg gggggggg

=====tr=H==H=H==#Hg=HH==Hg*HH=€HH=#HgHH=HH=E==HEHHHHHHffi ffi

sATgs,
HTC. *********'t**********.**************r*******************.*************d"*****
* * ** ***** * ** *t*** ** ***** ** **** **t ****** *** * * ****

LAND OWNED BY APPL]CANT? Yes r-.)I]NITIAV TAY TN1+.vvvr\a a anl\ LUT.

FILED:
I NEWSPAPER:
ProtestEnd:
t I I ActionDate:
EXTENSION:
01 /28/L967 | rAP, ETC:
RUSH LETTR:
l
PD BOOK: [ 9L-2 ] IMAP: [2Bd

I PRIORITY: 00/00/L874 I PUB BEGAN:

IPROTESTED: [No ] IHEARNG HLD:
I PROOF DUE:

I ELEC/PRooF: [ ] IELEC/ PRooF:

I RENOVATE:
ILAPS LETTER:

IRECON REQ:

] IPUB DATE:

I PUB ENDED:

I SS ACTION:

ICERT /WUC:

I TYPE: I

Trzne of Ri ohf ; DeCree*ir*
Determination Status:

Source of fnfo: Proposed

rH=ffi ffi ffi 
=ffi 

ff ffi fr ffi ffi 
==ff 

ff fi ff 
====ff 

ff ff tr

**H#*gx*#*.*:*HH*:;**fi**#H*XXH##HH=*H**#*HH=###XXfi HHXXX*#Hffi

L0flATTOH frF w&THfr, R:6Hf***{trnint,s *f ffiiversj-an; *3isk on T,osation to aeeess
pX'&,? Fr*gram . ) * *^ * * * * * *' * * *ffifup \ftrffiWffiR* * * * * * * * * * * * * * * * *

*_*_**;
===HH====ff ===HH=gH==gH=g=ffi ==HHsH=======H

FLOW: 0.1 cfs
COUNTY: CaTbon COMMON DESCR]PTIoN:

SOURCE: Clear Creek

POINT OF DIVERSION SURFACE:
(1) N 310 ft E 510 ft from 54 cor, Sec 05, T 13S, R JE, SLBM

Diverting Works:
Source:

Stream Alt Required?: No

HX*#*#H#HH*ffi **#*HHH#X#*X#HH***##HHHH*XX*HHH5H*ffi X##Hffi Hffi ffi

USES OF WATER RIGHT******'*''b tr"&{I ** ffErz*va-?"eref Sj"rresto*k f,fni* f,*onr" hcrse,
et*. J ******** -ffi"ili/ ** "trry:i.rra3en* "Scrites*i"c {/n:"f o.r 3 tr.anr".I"Jy

==ffi 
ffi 

==ff 
ffi ff H=ffi ffi ffi ff ff trffi ffi ffi ffi ffi 

=ff 
ff tr#ffi ffi 

==ff 
ff ff ffi gffi ffi ffi ffi ffi ff ffi ffi ffi ffi ffi ffi ffi Fff ff 6ffi ffi

SUPPLEMENTAL GROUP No.: 6L4606.

IRRIGATION: 0.3 acres
Div Limit: r.2 acft. pERroD oF usE: 03/01 To rL/30



###PLACE OF USE. *---__-_NORTH WEST QUARTER *--__---NORTH EAST
QUARTER -*-_-----SOUTH WEST QUARTER *---_-__SOUTH EAST QUARTER* Section

*NWlllslswlsE*NWlNEl
sw I ss * NW I NE I SW I Sr * NW I NE I SW I Ss* Totals
Sec 32 T I2S R 1E SLBM

_l_l_ * | | 0.30001 * o.3ooo

GROUP ACREAGE TOTAL: 0.3000

NAME: James F. Levanger
ADDR: HC-35 Box 250

Helper UT 84526
INTEREST:1OO? REMARKS:

STHER
fl#be\4Hld?$****************'**dr**********d(****lb***********************.***]b*******
*** ** *** ** * ** * ** ***** * * ***** ** * ******* ** ****** ** *.

*G;d#ffi ffi ffi ffi 
=ffi ff ff ff ffi ffi ffi 

=ff 
ff 

=ffi 
ffi 

==ffi 
ff trff Htr*ffi ffi ffi ffi ff ff ffi sffi ffi ffi ffi ffi ff ffi ffi ffi ffi ffi ffi ffi ffi ff ff

*#*#H5*XX#*H#H****##**##xx#H*Hffi **#X#*HHH##ffi ffi ffi HH#Xffi ffi ffi #H#

Morse Decree, 1st Class
**********^***********************************************rb******"*******'******
*******'** * ** *.** ** ******* ****** ** *** ** ** *** **"&** *,*******
*t****************t************************************H rd s * F n A r A*
wArER RrGHr, 91-2986 AppLrcATroN/cLArM No. : cERr. No.:

*id6-dffi ffi ffi ffi ffi 
=ff ff ff ffi ffi 

=ffi =ff 
ff ff ffi ffi 

==ff 
ff 

=ff 
ff ffi ffi ffi Hffi ff ff ffi ffi trffi ffi ffi ffi ffi ffi ff trffi ff ffi 

=ff 
ff ff

*#HH*##*X*#HHHg*#*#HH*H#**#HHHHHXX#*#HHH#ffi ffi #ff ffi HHHffi ffi ffi ffi ffi A

CIT&{ffiR$3{:p**********************.***************lb********dh****************'*****
* * *** *** * * *** *cF** * ** ***** * * *** *:k* ** *** ** *** ** ****** *r***

*d;-dff ff trff ff ffi ffi 
= =ff 

ffi ff ff ffi ffi 
=ffi =ff 

ff ff *ffi ffi ffi ffi ffi ff ffi ffi ffi ffi 
=ffi 

ff ff ff trtrffi ffi ffi 
==ffi 

ff ff 
==ffi =

gg*gHgg**g=gggg***Hggggg*gg**g gggg**gggs#sffi sHHHssHH=sHH

$ATH$,
HTC, ******************************************.**************A****************
***** **** d'*** * * *** ** ** ******* * t******* ** ********

:g**xg*ggggs

LAND OWNED BY APPLICANT? Yes COUNTY TAX ID#:
FILED:
I NEWSPAPER:
ProtestEnd:

I PRIoRITY: 00/00/I874 | PUB BEGAN:

I PROTESTED: [No ] | HEARNG HLD:

I PUB ENDED:

I SE ACT]ON:

I cERr /wuc:

l.rYptr - |
Irrr!. L

t I I ActionDate: I PROOF DUE:
EXTENSION: IELEC/pROOF: I I I ELEC/PROOF:
O6/02/1969 I LAP, ETC: I LAPS LETTER:
RUSH LETTR: IRENOVATE: IRECON REQ:
l
PD BoOK: [ 9I-2 ] IMAP: [2Bd ] lpUB DATE:

lllii - : : _:::YTl_ : : _ lTilYl: : - : : _ : : : : : : _ _ : : : : : : - _ _ : : : : ; 
- - - - -

rrrrna n€ D'i al'rf ' Decree Source of rnfo: Proposed'jIJv !\IY11u

Determination Status:



LOfATTOrd OF WF.?HR 3t^:GHT***tPoj-nt,s of ffij-vens**n; Clj_ak *n T*ocabicn ho ac#*ss
PL.AT Progiram . l * * * * * * * * * * *M&p Vtrm$$ffiR* * * * * * * * * * * * * * * * *

FLOW: 0.015 cfs SOURCE: Clear Creek
COUNTY: Carbon COMMON DESCRIpTION:

POINT OF DIVERSION SURFACE:
(1) N 310 ft E 510 ft from 54 cor, Sec 05, T 13S, R iE, SLBM

Diverting Works:
Qnrrrno.

Stream Alt Required?: No

-----*;=s#H=:H=€gH=€Hffi€H*:==agHffiHFEEEffiffiH#FHHHEHffiffiHHH#HHHHffEHH:HEH=E:::

USES OF WATER RIGHT******$'* Hfru ** #quJ.va3elxt*. five"s*##"k {fmi* {**w, hsr.se"
€fc. J ***"***** .ffi.Dif *- .ffiEzr5""rra3en* "ffiomes*.i* if'mif sr i F'am:iJjr

**6- 
-:ff HgHg==ffi 

==HHg=g====H=H=Hffi ffi trH

SUPPLEMENTAL GROUP No.: 514607.

-IRRIGATION: 0.9 acres
Div Limi-t: 3.5 acft. pERroD oF usE: o3/oL To rL/oI

###PLACE OF USE. * --_NORTH WEST QUARTER *-__----NORTH EAST
QUARTER *-_--_-_SOUTH WEST QUARTER *------_SOUTH EAST QUARTER* Section

*NWlnplswlsn*NWlNEl
sw I ss * NW I Ue I sw I sn * NW I NE I SW I Se* Totals
Sec 32 T 725 R 7E SLBM*_l--l_ | * | I | * 

|

_l_l_ * | | 0.90001 * 0.9000

GROUP ACREAGE TOTAL: 0.9000

g**gg**gg*gs***ggg*sg*#gg ggg*g*gHggs***sHsssssxssssHssffi

ST'HHR
cobjtb{Hl{Ts*******************,****************************.**********************
* *** ****** **** *** * * ** *t*** ** ** **** ** ***** ** *** ttt

***- #ff #==g==H=*#=================H

Morse Decree, 1st Class
***** **** * ***** **'a **** ***** ** * ***** ******"* *** ** *"* ** ****** ****** *** *** ******* *
** *** ** ** ****** ******* ** *t'*** * * * ***t* ** *** ***"** ** ******
ib**********************************'********ce***********H rds * F nAT

CERT. NO.:

A***
WATER RIGHT. 91 -2987 APPL]CATIoN/CLA]M No.:



*W?dffiR$HII)*******sr*****"*************d.*"****,**************lb*****************"****
** ******* * ***** ******* *** ** ** *,***** ***** *** ****** ***** *

NAME: Leah B. Johnson
ADDR: 213 West Main

Spanish Fork UT 84650
INTEREST: lOOB REMARKS:
*sggggg=g***s*

tJj*."Lrr i3 r

HTf . ***** * *************************
****************************** *****

LAND OWNED BY APPLICANT? Yes COUNTY TAX ID#:

t*** *** *** ** ** ** *** ** * ****** * ** *'** *** * * ** t
*************

F]LED:
I NEWSPAPER:
ProtestEnd:
I I I ActlonDate:
EXTENSION:
08/02/L967 I LAP, ETC:
RUSH LETTR:
l
PD BOOK: | 9L-2 I IMAP: [2Bd

I PRIORITY: 00/00/l.874 | PUB BEGAN:

IPROTESTED: [No ] IHEARNG HLD:
I PROOF DUE:

IELEC/PRooF: [ ] IELEC/PRooF:
I LAPS LETTER:

I RENOVATE: I RECON REQ:

] I PUE DATE:

I PUB ENDBD:

I SE ACTION:

I CERT/WUC:

I TIVDtr. Itrrr!. L

Trzna nf D i nhf . DeCf ee'J y" r\!Yrr L . uvvrsv Source of Info: Proposed
Determination Status:

******;
*#****ffi *#****## *HH***X*##*H*#*#ff HHff H*#*ffi #HHffi ffi ffi ffi #ffi ffi #ffi ##G

L*C&T3ObT SF WATffiR R:GI{T***{psin*s of Diversion: C}iek *n Lncabion ho a*eess
pf*AT Program, ) * * * d' * * * * * * *ffiffip nfffffiffiR* * * * * r * * * * * *' * * * * *

SOURCE: Clear Creek
COUNTY: CaTbon COMMON DESCRIPTToN:

POINT OF DIVERSION SURFACE:
(1) N 310 ft E 510 ft from 54 cor, Sec 05, T 13S, R JE, SLBM

Diverting Works:
Qnrr rca .

Stream Alt Required?: No

USES OF WATER RIGHT***dF**** HI*T] ** trgu:rraJenf -&.*v*s*osk Ur*zt, {e*w, horse,
etc"J *******'lk gS# ** "Hq"r"a"iv*3esz* "Daeae.sf,** ttnj-t *r 1 Yaru:iIy

*dc;cdff ff ffi ffi ffi Hff ff *ffi Hffi ffi 
=ff

SUPPLEMENTAL GROUP No. : 514608.



IRRIGATION: 0.1 acres
Div Limit: 2.8 acft. pERroD oF usE: 03/01 To rr/30

###PLACE OF USE. *_--_---NORTH WEST QUARTER *-------NORTH EAST
QUARTER _-*----_--SOUTH WEST QUARTER *__-----SOUTH EAST QUARTER* Section

*NWlllglswlsE*NWlNEl
sw I su * NW I Un I sw I ss * NW I NE I sw I sn* Totals
Sec 32 T L2S R 1E SLBM

* | I 0.70001 0.7000

GROUP ACREAGE TOTAL: 0.7000

ff trffi ffi ffi 
=ffi 

ff Eff ffi ffi ffi ff ffi ff *ff ffi ffi ffi ffi trff ffi ff ffi *ffi ff ffi ff ff ff trffi ffi ffi ff EGffi 6Gsfi Hff 6##ffi ffi ffi ffi

ETHffiiT.

c*MbdEN?s*****************************d"********.*******************************
*** ** *** * * * ** *** ** *'* ***** * * *** rr** ** *** ** *** * **** *

*&;-dffi ff trff ff ffi 
=ffi =ff 

ff trtrffi ffi Hffi ffi ff ff ff ffi ffi 
=ffi 

ffi 
=ff 

ff ff *=ffi ffi 
=ff 

ff ff #=ffi ffi 
=ffi 

ffi ffi #trH==

Morse Decree, 1st Class.
{P*****************************************'ib************************cr*********
**** * ******* ** *** {k* *** ***.***** ***"* ***** * ***"* *** ** ******
***************************,***********"ft***.*.************H tE S CI F *AT
A**
WATER RIGHT' 91.2988 APPL]CATIoN/CLAIM No.:

*;;;dHX***#**HH*X*###=*****#
CERT. NO.:

SWNtrR$H3E:****************dh***************************** ********* ***db********rk
***** ***** *** * * *** "b* ** ******* * ** *** *** * * ***"** *** * ** *** *

NAME: Nolan G. and Larue H. Davis
ADDR: Helper UT 84526
INTEREST:1OO? REMARKS:

**d_*ggg*Xg*Sgg**

ilAfHS,
ETfl " *************'********{k********************************xk******************
*'** ** *** ** ******** ** *** ** ***** ****$r*** ** *** *****

:##H*HHX**fr

g==ggg=***gggg*g=**ggg*g**ggggg

LAND OWNED BY APPLICANT? Yes COUNTY TAX ID#:

i I I ActionDate: I PROOF DUE:
EXTENSION: IELEC/PRoOF:t IIELEC/pRoOF:
09/22/L967 | LAP, ETC: I LAPS LETTER:

FTLED:
I NEWSPAPER:
ProtestEnd:

RUSH LETTR:
l

I PRIORITY: 00/00/I874 I PUB BEGAN:

I PROTESTED: [No ] | HEARNG HLD:

I RENOVATE: IRECON REQ:

] IPUB DATE:

I PUB ENDED:

I SE ACT]ON:

I CERT/WUC:

I r.Yptr - |
Ittr!. L

PD BOOK: [ 9I-2 ] IMAP: l28d



llYiY_::_:::*** $res#$

Trzno n€ D-i ^l-.ryyc ur nrgrit: Decree Source of fnfo: proposedDeterminatlon Status:
ggggx*gggggs*g**gg*gg*ggggggg***Hgggggg*gggg*gg*g#ggggg*g,ggggg**€sg*gggg*gggg

=====*=*=H====H=Hgg=€8ff g=Hg=HH==ff *HH:==*=#H=gH=H=*H*€EE=

lsflATroN sr wATtrR RIGHY***itrqrimts *f Diversi-*n: #:ick cri L<:cahion bt: assess
Pr*qg Program, ) * * * lb * * * * * * *.MAp VXffiESffi R* * * * * * * * * * * * * ]+ * * *
ffaFH=ffi=ff858ffiffiEffffiffffiffffiffitr=tr*ffi**ffiffiffiffffffixftffitrffitrffiffffffiffiffiffiffiffiffitrffifrHffiffi=ffffffisH=ffi8fftfFff=t=tf

**#H*H**#*#*#HHXXX#*HH*H**H#*HH*HX*ff#*=*** 
*TE##ffi

FLOW:
SOURCE: Cl_ear CreekCOUNTY: CaTbon CoMMoN DESCRIPTIoN:

POINT OF DIVERSION SURFACE:
(1) N 310 ft E 510 ft from s4 cor, sec 05, T r3s, R 78, SLBMDiverting Works:

Qnrrr^^.uvu!uc -

Stream Aft Required?: No
5gg=ggg*e*gggggg**ggg=ggg*gggggggg*gggg*gggsggsgg 

*:sg**ggggggg=

===========ff=g==== H=ffi 
=*ggH====ff Hg==gHffi *#H

ulEs-o{,W+TER,RrGgg******** Hr,ry ** sq^ui"vaJenf "&ives*c:ck {!ni*. {**w, ?rr:"nse,,e**"J ******** g#ff -* Hqtzivarsm* pcm*stic Ttnj.-t, ax i_ tr'arn*^Jy
sgg*gg*g*gggEgg*gg**g*gg*ggg**ggggggg***sggsgg**ggggggg**#Kgggxg=sggggg*ggggg

sg*g**gggg gs**#*gggg:g**gggggg**gggggg*essgggg*E**gg=sss

SUPPLEMENTAL GROUP No.: 614609 
"

IRRIGATION: 0.1 acres
Div Limit: 2.8 acft. PERIOD OF USE: O3/Ot TO IT/30

.l! lL Jl nr a nnf#*PLACEi OF USE: *-------NORTH WEST QUARTER *_______NORTH EASTn rrr h11-Y1VUAKl.trK X-_--_--SOUTH WEST QUARTER *-_--_--SOUTH EAST QUARTER* Section
*NWlnElswlse*NWlNAl

SW I SE * NW I NE I SW I SN * NW I NU I SW I SE* .n^+-t ^f v La_L,)

Sec 32 T 12S R iE SLBM

GROUP ACREAGE TOTAL: 0.T0OO
x*HH****#*#HffH***x#*HHH#*:##H*HHgx**HH**#x**#ggHx****ffigg#5*#*##*H#HX*ff#HHH*gH*

=*=gg=*g*g*sgggg*g*Hgggg*xHgggggg*g

OTHHR
c**&'fHnqrs********************************************************,***r*********
* t** **d"** ***** *** ** ** ***** ***.***d"* ***** ***** *.** **
tr*****#HHHH*XX*HH*H*##ffi #*H**#**##*H**#*###H**##*H

gg****ggggg***g*gggg**g**gsEg**g3g

Morse Decree, 1st Class** ******** ***** ***'**** ****'**** ** *** ** ***** *** ***** *.*.***** ****** *** *** * ****** ** ***** ******** ***** ** ** *** **** * *** *.* **t ** ******** **r$.********************************r**********.*****.**r*.*****ffi 
lqn s F n"&TjL***



wArER RrGHr: 91-2989 AppLrcArroN/cLArM No.: CERT. NO.:

swbTuH.$F{IS}*******'******************************************************d"******
** ***** ** * ************ ******* ****** ******* *** ****** *** 4'

--*---;
**ggggggggg**ggg***sgg=gg**gggggg*gggggsHEE:s5ssEsssEss

NAME: Town of Scofield (Public Water Supplier)
ADDR: Scofield UT
INTEREST: 1OO? REMARKS:

__-*____;

SATffi$,
HTC " 

*********t**.*****'***.*************************"****************************
****t*** * * *** ***** ** t**** ** **t *** ** *** ** t** *****

_____-;
ff 

===HH=:=trHH====ffi ==HHHg====:#Hg=====HHH====ff ff ff Hgg==*=sff

LAND OWNED BY APPLICANT? Yes COUNTY TAX ID#:
FILED:
I NEWSPAPER:
ProtestEnd:

EXTBNS]ON:
01 /26/L957 | LAP, ETC:
RUSH LETTR:
l

I PRIORITY: 00/00/I874 | PUB BEGAN:

I PROTESTED: [No ] I HEARNG HLD:
t I I ActionDate: I PROOF DUE:

IELEC/PRCOF: [ ] IELEC/PRoOF:
I LAPS LETTER:

I RENOVATE: I RECON REQ:

PD BOOK: [ 9L-2 ] lMAp: [2Bd ] IPUB DATE:

lTl5i - : : :::YYT_ _ : _ STilYl _ _ : : : : : _ _ : : : : : _ _ _ : : : : : : _ _ _ : ; 
- - - - -

'rrrrna ar Di nhf ' Decree source of rnfo: Proposed-_Yyv v! r\!YrrL

Determination Status:

**HHH***ffi ##HHH***#*#HgH*#**#HHH***X##HHH#**X##X#ffi X#*ff ff H

LfiCeTIOH *F WATfiR RI6HT***{P*1nt.s of Diversion: Ctisk on to*abicn bs aecees
FX.,&? Fr*gram . ) *' *' * t * * * t * * *bg&P WtrffiffiR* * * * * * * * * * * * * * * * *"

FLOW: 0.1 cfs
COUNTY: Carbon COMMON DESCRIpTION:

SOURCE: Clear Creek

POINT OF DIVERSION SURFACE:
(1) N 310 ft E 510 ft from 54 cor, Sec 05, T 13S, R 18, SLBM

Divertinq Works:
Source:

Stream Alt Required?: No

USES OF WATER RIGHT******** "ffi-[{I ** ffqu*waJen* Ij"wesf*ak u:n:-* {*ow, herrse,
a**.J ******** ffS$ -* ffqu:ivalem* "Somas*i.e [Ini* *r 2 S'amd"3y

SUPPLEMENTAL GROUP No.: 61461-0.

I PUB ENDED:

I sn ACTTON:

ICBRT /WVC:

I'rYptr . I
I rr!!. L

9I-2989 (DEC)



TRRTGATToN: sole supply: UNEVALUATED acres Group Total: 3.4
Div Limit: 13.6 acft. PERIOD OF USE: 03/01 TO II/30

###P],ACE oF usE: *-------NORTH WEST QUARTER *-------NORTH EAST
QUARTER -*--__---SOUTH WEST QUARTER *_-___--SOUTH EAST QUARTER* Section

*NWlNElSWlSr*NWlNEl
sw I sE * NW I NU I SW I Sn * NW I NE I SW I SE* Totafs
Sec 32 T L2S R 7E SLBM

_l l_*_l--l L.Aoool 2.oooo* 3.4ooo

GROUP ACREAGE TOTAL: 3.4000

SUPPLEMENTAL GROUP NO. : 615095. Water Rights Appurtenant to the following
use (s) :

91-830 (REJ) ,2989 (DEC) ,3094 (Drr) ,4L95 (DEC) , E1184 (App)
E2567 (APP )

MUNIC]PAL: Scofield
PERIOD OF USE: 0I/01 TO L2/3L

Acre Feet Contributed bv this Riqht for this Use: Unevaluated

###PLACE OF USE: *-------NORTH WEST QUARTER_-----*_-_-_-_NORTH EAST
QUARTER--___-*---_-_-SOUTH WEST QUARTER-_____* -SOUTH EAST QUARTER* Section

sw I sE * NW r J -l s* *i sJ'T'*'l J .T 
s* 

-l 
sJ* Totals

sec r1 T 13s R ,E 
'LBM 

*-- 
| x

l- l_*_ l_ l_ l_*_ l_ l_ l_
_*_l_l_l_* 0.0000

GROUP ACREAGE TOTAL: 3.4000
*,;*;##HHHH****ffi *HH*Xffi ffi #*HHH**H####HXXxX*HHHH

#THER
COI'ftdHFifS**************'**********************************'****************ik****
t******* *** ********** ** ***** ** * ***** ********** ***

gg==xggggggg*=*gggggggtrgg=gg**K€gHgggH gg#ggggaggggggsss

Morse Decree, 1st CIass
** *** ***** *"** ***** ******* ** *** ***** *** t**** ***** *** *** *** *** ********** *** ****
** *** ** ** * ***** ******* ***** ** * ***** *** **,***** **** ** *** *
**********t'(****************************************.****n h{il S F il"&T
J\* **
wArER RrcHrr 91-2990 AppLrcArroN/cLArM No.: cERr. No.:



@Gc;a*4@l44;

*wNffiRSF{IS}*'*'**********************************.********************************
** *'* * ** ***** ** *** ** *** ******* * * * ***t* ** *** ***** ********

€:=HH==ff HHH==*=Hg=gH=€ff H==HH===

NAME: Defla L. Madsen
ADDR: Meadow UT 84644
INTEREST:1OO? REMARKS:

@@l;;;a**;

l.,idl'Fr;, ,

ffiTC " 
* * * ** *** * * * **'**** * ** ***** * * * ***** ** ***"**** * ****** **r * * ****** * * *** **** * * ***

**** * * ****** ** ***** *** ** ****** ****, ***** *"**** *** *
*;;--ssffi ffi :=ffi 

=ff HH=sffi ==*sss*Es==SS=gHffi HHgHHffi HH=HHH=g=g==HHH

ffi tr==ffi ffi ffi trtrffi ffi ffi 
==ffi 

ffi ff ff ffi ffi ffi 
=ff 

ffi ff ffi trff 
=ff 

ffi trff ffi ffi *mff ffi ffi ffi ff ff ffi ffi ffi Eff EFtrG6Hfi

LAND OWNED BY APPL]CANT? Yes COUNTY TAX ID#:
FILED: I PRIORITY: 00/00/IB1 4 | pUB BEGAN: I PUB ENDED:
I NEWSPAPER:
ProtestEnd: IPRoTESTED: [No ] IHEARNG HLD: lsg ACTToN:
t I lActionDate: IPROOF DUE:
EXTENSION: IELEC/pRoOF: [ ] IELEC/pRooF: ICERT/WUC:
09/II/L967 li,eP, ETC: ILAPS LETTER:
RUSH LETTR: IRENOVATE: IRECON REQ: ITYPE: I

l
PD BooK: [ 9T-2 ] luap: [2Bd ] lpUB DATE:

I TYii _ : : _:::YYT_ : : _ iTilY3 : : _ _ _ : : : : : _ _ : _ : : : : : : - : _ : : : : ;
Trrno nf Pinhr.'Decree source of rnfo: Proposed-ir-
Determination Status:

&*#&TI#N sF W&THR R.:GE{?*** {E}oines cf Fiversisn: C:iak *n Locabion bo assees
FL&"? Frogram" ) ***********ffiftp VXffiffiR****'*************

**---:g==:===H======#====€€:sg#gg==HtrHHHe=g=Hff Hs=g======

FLOW: L.L66 cfs SOURCE: Clear Creek
COUNTY: CaTbon COMMON DESCRIPT]ON:

POINT OF DIVERSION SURFACE:
(1) N 310 ft E 510 ft from 54 cor, Sec 05, T 13S, R JE, SLBM

Diverting Works:
Source:

Stream Alt Requi_red?: No
***;

USES OF WATER RIGHT******** tr5# ** sgu*va3en* Sives***k Lvni"* {c*wn }:orse,
e*c.J *****'*** HD{J ** "Ug"r"r:"v*3sc?* J}o$?#sfi* #n"a* *r 1 S'axuiJy
ffi 

=*ff 
ff *ffi ffi ffi ff 

=ffi 
*ff ffi Hffi ff Eff trff ffi ffi ffi ffi 

=ff 
ff 8trffi

xH**x*HH#X***#*H#H**X#*HHffi HHffi ffi X#ff HHXXffi *

SUPPLEMENTAL GROUP No.: 614511.



IRRIGATION: 70. 0 acres
Div Limit: 280.0 acft. pERroD oF usE: o3lol To rr/30

###pLAcE or' uii ; 
" " " ;-------N;R'i;'#;;';;il;;;------*-------NoRrH 

EASrQUARTER --*-_--_--SOUTH WEST QUARTER *--_-_-_SOUTH EAST QUARTERL^^ 5ect10n
*NWlllulswlsn*NWlNnl

SW I SE * NW I NE I SW I SN * NW I UE I SW I SE* rlan+--l 
^

sec32 Tr2s R TESLBM*--l | | * | |6.3000137.7000* | | | * '-'
o.1ooo I r 9.9ooo l--l-*- ro. oooo

GROUP ACREAGE TOTAL: .7 
O. OOOO

H====H=#=H==*=e#H=Hg=€*ffieH=:gH*H=*HH=ffigffi=H#=:H=EHg*ffH=HffiffitrHHAH=g=E=H=gH==H=gH:

*€=ffi ff ff ff ffi ff HE=Hff ff ff ff *ff ffi ffi n=ff trff ffi ffi 
=ffi ff 

=ff ff ff

CI?HHTq.

ccl4bdKb{rs*****"******************************************.*****************3b****
* * * * * ** * * * * * * ** c" * * * * ** * * * * * ** * * * d. * * * * * * * * * * * * * * * *
s=xffff=ffi=8fftrfftrffffitrffiff=ffiffffffiffiffiff**ffffff#ffiffiffiffffffiffiffi=ffffiffffffiffffitrHffiffitrffiffffsffiffiffiffffff*fffft=ftffff=

H#*x*##HHH*H*X#HHHH*XXffi Hg*xH**#xff HH

Morse Decree, 1st Class
dh*******tk********!b****************'********'***********.******de********.********:b

th * * * * * * * * *" * * * * * *' * * * * * * * * * * * * * * * * * * * *r * * * * * * * * * * * * * * * r * * ********************************************************ffi 
h{s s F SATjh****

wArER RrcHrt 91 -2991 AppLrcArroN/cLArM No. : cERr. No. :
CHANGES: a11884 Withdrawn
Hgg**gggg*g*g*e*gg*g*gggggg:E*g**gggg*g*ggggggg***gggg***ggggg*gg#gggggg*g*gg*

gggg*gggs*=s*g*ggggg*gggggg*g**gggggg*gtrgggs=**gggggssg

OwNHfi.St{Is}tr *** * * *** ** ** ******** * * ****** ** ***'**** * *** *** *** *** *** * ** **** *** *** *
* t'r*******'* **** *** ********* **** **** *** ** ***** *"** *** **.* **
***HH**X***HH*H*H**HH#**xx#HHHgH**xx#H*HH**XHgH*x#*x#HHXHXX*H*HHsfr#ffi##*HH*H#*

*egggggggg*g*gggx*Hgggg*g**gg

NAME: John B. Jones
ADDR: Rt. 2 Box 96

Spanish Fork UT B46O0
ggg***g*ggg***g*gggg**s*gggg*=**g*gg*g*EgggggEg*ggggsg**gggsg***€sggggg*ggggg

======HFH=====H*======*ff g==*=*=H€g#==aH:HH€=H=ffi 
ff H=H=€€ffi

SAfHS,
gTfl . **************'***********************************************************
* ** ** **"* ** ****** ** ***** ** * ***t *******d.*.**** *****
=*g*gg*g**gggHge*gggggg***ggggggg**g*ggg**gggggg*g**ggg*g**x3*ggssg*ggsggg*g*

====g=H=====Hg======ff g*g=ffi 
=#=# 

ggHg===HgE:=ffi 
=*HH====*Hffi 5

LAND OWNED BY APPLICANT? Yes COUNTY TAX ID#:
FTLED: I PRIORITY: / /IBj 4 I pUB BEGAN:
I NEWSPAPER:
ProtestEnd: 

r pRoTESTED: [No ] r HEARNG HLD:
t llActionDate: IPROOFDUE:EXTENSToN: IErEC/pROoF:[ ]IELEC/pROOF:0l/20/L967li,ap, ETC: ILAPS LETTER:

RUSH LETTR: I RENOVATE:

I PUB ENDED:

I SE ACTION:

I CERT/WUC:

l.l-YDtr . r
tf r!!. L

l
PD BOoK: [ 91- ] luap: [2Bd

IRECON REQ:

I I PUB DATE:



o

o

o



*TYpH S#Ctlt"ffiHT $TASUS**

-*****Type of Right: Decree Source of fnfo: Water User's
vroalLl Status : Water User's Cl_aim
ggg***sgg*g*s*gggsgg*xggsgg***H*ggggg*g**gggs=*ffsgggs*gffigggsg*ffi*#sg*Hsg*g**gg

H=====H=g======gH==H*=*ffi ;g*H=Hffi 
=tr€H

LSflATTON #F SfAYffiR R:GHY***{Foin*s *f fiiv*rsj-*n: f,l*ck *n Lc}*atj-or? Bcr &##ess
PT.AT Fr*grarn, ) * * * * * * * * * * *ffiffip VgffiWffiR* * * * * * * * * * * * * * * * *
ffffiffiffiffiffi=ff*trffffiffiEfffffftrffiHffiffiffiffffffffiffiffiffiffiffffifftrtr=ffiffffifffftrffiffiffiffiffifffffffffff*fffffftEf=ff*ffftffff*

x*H*H*****Hff HHH*#ffi x#HH:***ffi *H#HHHX#*#HHg##x##HHHH***ff ff #H

F].owt SouRCE: C]_ear creek
COUNTY: Carbon COMMON DESCRIpTION:

POINT OF DIVERSION SURFACE:
(1) N 310 ft E 510 ft from s4 cor, sec 05, T 13s, R fE, SLBMDiverting Works:
Source:

Stream Alt Required?: No
gSgggg*g*x3*gggg3*ggggggx*ggggggggg*ggg*g***gggggg**ggggggg**g#gEEffiEF*Ssgggg*

Eff *Hg=*H=ffi 
=ff =H====ffi *H=Hg=€*H=*Hg===ffi 

=g*EEffi Etr=g==g=H=HsE

U ES.OF-'-II+TER,RICHI******** .ffi.f,ti, ** -ffiqtrj^wa3enf fij.rres,*e:ck t/nj* {caw, }r$.x"s#,efc"J ******** trJlr.r -* Hquiv*"re:rf #cmssfi.s wn** ox r Far*i^l_v
gggg*gggg*g*gSgggggg*gggggg*xggg*gggg**HHgg*gg*g

gg*ggggg*g gs*gg*ggggg*ggggggg*g**ggg*g*gg*=g******s=sffi 
H

SUPPLEMENTAL GROUP NO.: 6L46A2.
k9r-2991(wuc)

IRRIGATION: Sole Supply:
Div Limit: 267 .6 acft.

UNEVALUATED acres Group Total: 66.9
PERIOD OF USE: 03/01 TO IL/30

###PIACE OF USE' * ---NORTH WEST QUARTER -*-----_-N9RTH EASTQUARTER -_*-_---__SOUTH WEST QUARTER -_*--_---_SOUTH EAST QUARTER* Section
*NW

*NWINNIQI^T I ctr
lu!

t< rft^f 
^-l ^

Sec 32 T 12S R
7.4000 | *
I qnnnr 

-*

r. rvvv 
I

Sec :: r fZS n
5.40001 

I

]E SLBM *

SWlse*
*NWlllg

l_*
*26.5000 

|

NWlUel
lswlsn

1.8000123.80001
I

lNsl
swlss
lt

I

I
I

I

I

I

*=-----l
I

I
I

I
I

I

51.5000
]E SLBM *

I

5.4000

GROUP ACREAGE TOTAL: 66.9000

SUPPLEMENTAL GROUP NO.
use(s):
9L-2991 (wuc), 2992 (wuc)

: 6146J-1. Water Rights Appurtenant to the followins



TRRTGATToN: sole supply: UNEVALUATED acres Group Total: 14r.5
Div Limit: 566.0 acft. pERroD oF usE: 03/01 To rr/30

###PLACE OF USE' * ---NORTH WEST 9UARTER------* --N9RTH EAST
QUARTER -*-------SOUTH WEST QUARTER *--- SOUTH EAST 9UARTER* Section

*NWlNglswlse*NWlllgl
sw I sn * NW I 1\]E I sw I se * NW I nr I sw I sE
x 'l'r\t: I a

Sec 28 T L2S R 1E SLBM*-l--l_l_ * I I I *22.2oool

-[5.0000L 

* I I I * 3T.2C,OO
Sec 29 T 12S R 7E SLBM '-

Joor-rroo*rJo"ro=J*.'un..o**-r-
Sec32 TI2S R iE SLBM* I | | *

4.3000114.20001_l_ _-_ I I | * 
|

_l_l * 1B.5OO0
sec33TL2s R iE SLBM*_ I I | * 

|r.JUUUl | * | | | * | |

| * 1.3000 ' I

GROUP ACREAGE TOTAL: 141.5000

This Rlqht (9I-299I) has an evaluated sote-srrnntrz fotaf for irrigation of
O.0O0O acres.

This Right (9I-299I) is a member of 2 supplementaf water right groups with
irrigated acreag:e totaling 2OB.40OO acres.
H======g==H==ffi 

=H=ff H*ffi 
===#H€EH=H=HHgHgH=E#HE€=

E=ffi ffi 
=8ff 

ff tr=ff H=ffi ffi ff ff ff *=ffi ffi ffi ffi ff ff MHHffi ffi ffi ff ff ff Effi ffi trffi ffi ffi ff #ffi ff ffi ff ff ff *trff ffi ffi

OTHHR
flCIMbdEb{T$**************'*******'****************cr***********"********************
*************************************************
ffi 

=ff ff ff Effi ffi ffi ff *ffi ff ff ffi ffi H=ffi ff ff ff ffi Hffi ffi ff ff ff g5ffi Hffi 
=ff ff ff ff ff ffi ffi ffi 

=ff 
ff ff ffi ffi ffi ffi 

=ffi 
Fff ffi ffi ffi ffi

**;;d#*#HHHH*ffi *H##ff #*x**ff #HHH**ffi ffi #ff ffi #*#*HHff ffi ffi HXffi

Morse Decree 1st Class.
WUCs 9L-299I, 2992, 2993 are limited to the irrisation resuirements of

261 .5
acres and 4.458 cfs.

****t*******!b********'*t*'*****************t********"*****************.**********
********** ****?k************ ****************r************
******'***************.***********************.*&******.*.**H Nil * F" ilAT
A**

{weRffixs{ffi: watuem R*ghtum rxeekffis eE# *3a*sms &s bcp fuhe
efftf,#y #f *3aj-m dm*.a. 3 RUN DArE: O9 /21 /2OrO
WATER RIGHT' 91 -3622 APPLICATIoN/CLAIM No.:
H=g=€==gH=HH*g*ffH=H=ffi=*H€HgH=H=€=ff=HHg=ffigs#==ffiffi==ff#HHHffiffi=5gHgH==ffi8#€:==ffiffiffH==

ff 
=ffi ffi 

=ffi ffi ff Fffi ffi Hffi ffi 
=ffi ff ff ffi ffi ffi ffi ffi ffi trff ff ffi 

=ff =ffi ff ff #ffi Hffi ffi ff ff ff ffi ffi ffi ffi 
=ff 

ff ffi ffi HAffi ffi

CIwNHR.SH:E)****t*t*****'*t********r******r***********"*******r*************rr****
*****"*********************************************f 

** ***

CERT. NO.:



ffi ffi 
=*ff 

ffi HH==ffi *ff ff ffi ffi ffi ffi ff ff ff ffi ffi ffi ffi 
=ffi 

ffi ffi ffi ffi Hffi ffi ffi ffi ff ff ff ffi 
=ffi 

ffi ff ff ff ff ffi ffi ffi ffi ffi ff ffi ffi

NAME: Mae Nicolodemas
ADDR: Scofietd UT 84538
INTEREST: 100% REMARKS:

f;"&fEs,
flTC " 

!b* ** * * * ****** * * **lbdc ** * * *** **** * * ** th*** * * **,** *** * * * **** * * * **"* *** * * * **db*** *
* ***** ** * * * ******* ***** ** ***** * **** *.****c"** *****

LAND OWNED BY APPLICANT? Yes COUNTY TAX ID#:
FILED:
I NEWSPAPER:
ProtestEnd:
I I I ActionDate:
EXTENSION:
OB/13/I959 ILAP, ETC:
RUSH LETTR:
l
PD BoOK: | 9I-2 I IMAP: [28d

I PRIORITY: / /L814 I PUB BEGAN:

I PROTESTED: [No ] I HEARNG HLD:
I PROOF DUE:

IELEC/PROoF: [ ] IELEC/PROOF:

I RENOVATE:
I LAPS LETTER:

I RECON REQ:

] I PUB DATE:

I PUB ENDED:

I SE ACT]ON:

I CERT/WUC:

ITVDtr . T
lrrr!. L

Trzna nf Di nhl- . Tlanraar-Y-yu vr !\rYlf u. uguIUE Source of Info: Proposed
Determination Status: Water User's Claim

LSCAT'ISH Og' ${ATHH. RIGHT'd"** {p*int.s *f ffiivsrsion: *}i*k eR &**a.hian bo ac*ess
PI-AT trroErarn . ) * * * * * * * * * * *b't&F VgffiSgffiR* * * * * * * * * * * * * * * * *

FLOW: 0.016 cfs
COUNTY: CaTbon COMMON DESCRIPTIoN:

SOURCE: Clear Creek

POINT OF DIVERSION SURFACE:
(1) N 310 ft E 510 ft from 54 cor, Sec 05, T 13S, R JE, SLBM

Diverting Works:
Source:

Stream AIt Required?: No

- 
**-Jgg**x*g*ggg***ggggggxreggggg

;;;;;il;ffiffiffiffiTffi-:;ffiffiffiT]ffiffi; crni* {*aw, h#r"se"
,s*n tr *******€LU" r "" '""'-"--r* triXJ, ** ffiqru;ivaJe$* "S*mes*i* tll:":-* e:r "L S"am:i33r
**ff*HH**#*.#H#HH*#*#HHHHH**XHH*HH***##HH*#***HHH*ffiX*##*ff#*H**ffi#HHH**X##ffiHHH***

SUPPLEMENTAL GROUP No. : 614843.

IRRIGATION: I.O acreS
Div Limit: 4.0 acft. PERIOD OF USE: 03/0L TO n/30



###PLACE OF USE: *-------NORTH WEST QUARTER------*-------NORTH EAST
QUARTER *_-_----SOUTH WEST QUARTER-_____* _SOUTH EAST QUARTER* Section

*NWlUnlswlsE*NWlNEl
sw I sE * NW I NE I SW I SE * NW I NE I SW I Sn
* Totals
Sec05T13SR 1E SLBM* | , , *

1. 0000 l_l--l_*_l_l_l _*_l
I I * 1.0000

GROUP ACREAGE TOTAL: 1.0000

Morse Decree, 1st Class
* ** *rdr*** ** *'** *** * * ** ***** * * *** *** ** *** ***** ** **** ** ****** **'* * ** ****** *'*'***** *
*** ***** ** * *.****** ** ***** *****,*.**** *** ** ***** *** * ** *** *
t*************************r***************"**********.&*.*H ldn fi F nAT
JL***

CERT. NO.:

*wlq'ERsH:x)********************'**********Jh***************,******-****************
***** s'*** * ***** *** ** * * *** ** ** * ***** ************** ** ** **

WATER RIGHT' 91.4195 APPLICATIoN/CLAIM No.:

NAME: Scofield Town (PubIic Water Supplier)
ADDR: Scofield UT 84538
INTEREST:1OO? REMARKS:

ruITHS,
HTt. **,************************.**********************************.*******.******
***** ***** *** * * *** ** ** *** t* ** * * ******* ** ********

LAND OWNED BY APPLICANT? Yes COUNTY TAX ID#:
FILED: I PRIORITY: 00/00 /LB7 4 | PUB BEGAN: I PUB ENDED:
I NEWSPAPER:
ProtestEnd: IPROTESTED: [No ] IHEARNG HLD: ISE ACTION:
t I lActionDate: IPROOF DUE:
EXTENSIoN: IELEC/PRoOF: [ ] IELEC/PROOF: ICERT/wuc:
05/08 /1979 | LAP, ETC: I LAPS LETTER:
RUSH LETTR: IRENOVATE: IRECON REQ: ITYPE: I

l
PD BOoK: [ 9t- ] luaP: [2Bd ] IPUB DATE:

lTIii _ : : _:::YYT_ : : _ iTiTYl : : _ : _ : : : : : _ _ _ _ : : : : : _ _ - : : : : ; 
-

rrrrrna ar Di nh1_. ' Decree Source of Info: Water User t s'-y yv v ! r\rY11 u

Claim Status:



LOCATXSN SF bIATmR fi.TGHT***{p#ints of Sive.rsi*n: C3j-ck cn T"ccabion tc a*#*ss
PLAT Fr*grarn. l ***********ffiffip VtrffiS#ffiR*****************

FLOW: 0.1 cfs
eanrznn Snri nog
COUNTY: Carbon COMMON DESCRIPTION:

SOURCE: Mud Creek & Green

POINTS OF DIVERSION SURFACE:
(1) N 310 ft E 510 ft from 54 cor, Sec 05, T 13S, R 18, SLBM

Diverting Works:
Source:
(2) S 546 ft W 285 ft from N4 cor, Sec 11, T 13S, R JE, SLBM

Divertinq Works:
Source:

Stream Alt Required?: No

POINT OF DIVERSION:
( 1)Mrrnicinal rli ron+_ rrz An snli no lor-:f ed at S 560 ft. W 560 ft. from N4\ + / lrurrr avvq uE

corner, Sec If, T13S, R7E, SLBM.
COMMENT: Administratively updated by State

Engineer.

USES OF-'.-IfF.TER RIG-gf******** tr"&{,/ ** trquivaJ"e::* -&:""nresfock ffiffi"f* fcow, Jr*rse.
e'fs" ) ******** trF{/ ** ffiqu5"vaJs::f F*mesfi* {fni"* sr 1 tra;met;r

=H=:==g=H==H==sgH==ffi €gHH==:ff HH=9ffi H=*ff ff €*:===HH#=:==Htr#*

SUPPLEMENTAL GROUP NO. : 615095. Water Rights Appurtenant to the following
use(s):
91-830 (REJ) ,2989 ( DEC) ,3094 ( DrL) ,4195 (DEC) , E1784 (App)
82567 (APP)

MUNICIPAL: Scofleld
PERIOD OF USE: 0L/01 TO I2/3I

Acre Feet Contributed bv this Riqht for this Use: Unevaluated

###pl,eCs OF USE: *-------NORTH WEST QUARTER *-------NORTH EAST

QUARTER *-------SOUTH WEST QUARTER------* -SOUTH EAST QUARTER* Section
*NWINEISWISE*NWINEI

sw I sn * NW I Nn I SW I SE * NW I NE I SW I SE
* Totals
Sec I1 T 13S R lE SLBM *_lX

ll*lll*lll

- 
o.0o0o

GROUP ACREAGE TOTAL: 0.0000



OTT{HR

C$l,Sdglr{f$*******************************************************'**************
* *** ** ******** ******* * * ****.*** * *.************** **.*

Morse Decree 1st Class
* ***** **** * ********** ***** ** ** * ***** ******* *** *** *.** *** *** *** *** *** ** ***** *'**
* ********* * ********** ***** ** *'t* *** ** ******* t** *** *** ***
***********************************************'********ffi t{il s F" nAT
JL****
EXCHANGE: El934 (91-4891) BASE wArER RrGHr: - STOCI(/CONTRACT
NUMBER: COUNTY TAX ID#:
RIGHT EVIDENCED BY: Price River Water Users Association Stock Certific

ate # 4035
**5rysryq

CIFftqHRSI{:p************"**********ih****************d*******'*****************'*****
* * * * *"* ** * * * * * * ** * * * * * * * d" * * * * * * * ** * * * ** ** * * * * * * ** * "&* * * * *

NAME: UCO Incorporated
ADDR: 1580 Lincoln Suite 530

Denver UT 80203

nATHS /
fiTC " 

* ********* ******** ****!k**** ***'1h.Jb*** ******** ****"e*** * ******** *****ib** * ***"e
* ** * * * **" rb* * * * * * * *"de * * * * * ** * :k * * * * * * ** * * * * * * * * ** * * *

FILED: 06/29/1981 IPRIORITY: 06/29/I9B1lADV BEGAN: IADV ENDED:
I NEWSPAPER:
ProtestEnd: IPROTESTED: [No ] IHEARNG HLD: lSn ACTION:
t I I ActionDate: 0I/2I/I983 | PROOF DUE:
EXTENSION: I ProofFiled: I Certlssued: I LAP, ETC:
ILAPS LETTR: IRUSH LETTER:
RENOVATE: |RECON REQ: |TYPE: [ ]

Date Verified: Initials: Status: Approved
Related Distribution System: Not part of any Distribution System
* Jr** ** ***** *** ******* ** ***** ** * ***:k* ********** *** *** ir** *** *** *** *** **********
* *** ** **** * ************ ***** ** * ***** ******* *** *** *** ***
**************************************{r**************C U R R E N I R I G H

T***ik* *** * * *** lr** ********* ** ** * *** ** ***rr*** *** *** *** ***
* ***** ******** lr******** ***** ** * ***** **lr**** *** {r** *** *** *** *** *** *** **** *** ***
* ***** **** * ************ ***** ** * ***** ********** *** *** ***
FLOW: 20.00 acre-feet
SOURCE: Scofield Reservoir
COUNTY: Carbon
POINT OF DIVERSION SURFACE:
(1) N 810 ft W 1000 ft from SE cor, Sec 10, T I2S, R 18, SLBM

Divertinq Works: Source: Scofield
Reservoir



NATURE OF USE:

ll.ll Jln mrrrn+++trtnF,K Trrio:fion rrnrl or Inlo'1 lincrfon f:n:'l Srzsfem.ulluu! vYulrrfrY Lvrr v_/ v uL

PERIOD OF USE: 0I/01 TO I2/3L
* ***** **** * *** ******* ** *** ** ** ****** ***** ***** *** *** *** *** *** *** *** * * ** *** ***
* Jr**** **** * *** ******* ******* ** * ***Jr* ***** ***** *** *** rr**
*************************************************pRo po s E D E XC HA
N G E * * * * * * * * * lr * * * * * * dr * * * * * * * * * Cr * * * * * * * rk * * * * * * dr * * * * * * * *
* ***** **** * *** rr****** ** ***** ** * ***** ** *** ***** {r* * *** *** *** *** *** *** **** *** ***
****** **** *********** ***** ** ** * ********** ** *** *rk* *** ***
FLOW: 20.00 acre-feet
SOURCE: Underground Water Well
COUNTY: Carbon

PERIOD oF USE: 0I/01 To I2/3L

COMMON DESCRIPTION: 1.5 2.5
mi. W. Scofield Town
* -----__

LO*ATTCIN SF ffiXCF{eNGffi***{PoinLs of S*vsrsisn: ffl-j-sk. 6c} Locahicn bc: a*cess
Frogram " ) * * * * * * * * * * *ffiffip WtrffigffiR* * * * * * * * * * * * * *' * * *

n? affi
"rrlfa-L

POINT OF EXCHANGE UNDERGROUND: (Click link for PLAT data, click Well ID#
link for more welf data. )

(1) N 1320 ft 0 ft from 54 cor, Sec 2I, T I2S, R fE, SLBM
DIAMETER OF WELL: i-ns . DEPTH: to f t. YEAR DRILLED:

WELL LOG? NO WELL ID#:
(2) N IllI ft E 2L0 ft from 54 cor, Sec 2I, T I2S, R 1E, SLBM

DIAMETER OF WELL: ins. DEPTH: to ft. YEAR DRILLED:
WELL LOG? NO WELL ID#:
(3) N 2220 ft E 420 ft from 54 cor, Sec 2I, T I2S, R 1E, SLBM

DIAMETER OF WELL: ins. DEPTH: to ft. YEAR DRILLED:
WELL LOG? NO WELL TD#:
(4) N 2640 ft E 630 ft from 54 cor, Sec 2!, T 125, R 18, SLBM

DIAMETER OF WELL: ins. DEPTH: to ft. YEAR DRILLED:
WELL LOG? NO WELL ID#:
(5) S 2200 ft W 700 ft from NE cor, Sec 01, T t3S, R 68, SLBM

DIAMETER OF WELL: ins. DEPTH: to ft. YEAR DRILLED:
WELL LOG? NO WELL ID#:
(6) S 2000 ft W 2300 ft from NE cor, Sec 01, T 13S, R 68, SLBM

DIAMETER OF WELL: ins. DEPTH: to ft. YEAR DRILLED:
WELL LOG? NO WELL ID#:
(7) S 1300 ft W 2200 ft from NE cor/ Sec 12, T 13S, R 5E, SLBM

DIAMETER OF WELL: ins. DEPTH: to ft. YEAR DRILLED:
WELL LOG? NO WELL ID#:
(B) S 2700 ft E 2500 ft from NW cor, Sec 06, T 13S, R JE, SLBM

DIAMETER OF WELL: ins. DEPTH: to ft. YEAR DRILLED:
WELL LOG? NO WELL ]D#:
(9) S 2100 ft E 1000 ft from NW cor, Sec 06, T 13S, R JE, SLBM

DIAMETER OF WELL: ins. DEPTH: to ft. YEAR DRILLED:
WELL LOG? NO WELL ID#:



POINT OF RELEASE:
FLOW: 20.00 acre-feet
***Location of Refease Point(s)
CURRENT RIGHT above.

PERIOD OF USE: 0L/0L
is the SAME as Point (s) of Diversion

TO
in

T2 /3I

;;il;-;;-;;;; ---*
SUPPLEMENTAL GROUP NO. 615164.

:=ff ffi ff ff ffi ffi ffi ffi trff ff ff #ffi ffi ffi ffi ffi *ffi ffi 
==ffi 

ffi ffi ff ff

SHGR,HGATION
HI$f#RY**********'**************************cf*******'*'************************"*
*** ** *** ** * ******* **** * ** ***** * ******* * * ***

'l'hrq l-,:rrah2n.ra lq nrirrin-allrz filari.v! rY lrrqr rJ r ! rgu .

FLOW IN

CFS
MUNICIPAL MINING

QUANTITY IN

ACRE-FEET
POWER

IRR]GATED STOCK

OTHERDOMESTIC
ACREAGE (ELUS)

/ rntrTT Trd \ IrF^rvrrr,rtr..-r r* -AaDtr-E-I'trT--- -------*\ I

20 .0
*:k* ** ***Jr* *** ***** ** ** ***Jr* ** * ***** ******* *** ** ********** ** **** *** *** * *** *** *
******** ** *** ***** ** ***** ** *** ***** ******* *** ****** ****
*************************rr*****************************E ND O F DAT
A**



POINT OF RELEASE:
FLOW: 20.00 acre-feet PERIOD OF USE: 0I/01 TO 12/37***Location of Release Point (s) is the SAME as Point (s) of Diversion in
CURRENT RIGHT above.

;;il;-;;-;;;, ---*
SUPPLEMENTAL GROUP NO. 615164.

**_sgs*gHg#sgg

UTJ ACRE-FEET IRRIGATED STOCK
DOMESTIC MUNICIPAL MINING POWER OTHER

ACREAGE ( ELUs )

(FAMILIES ) (*--- -ACRE-FEET- -----* )

20 .0
*********Jr*******************************************************************
*******************************************************
*******************************************************E ND O F DA r
A**

cHANGE ' a28898 WATER RIGHT: 91*5083 CERT. NO.: COUNTY
TAX rD#: AMENDATORY? No
BASE WATER RIGHTS: 91-5083
RIGHT EVIDENCED EV: 9r]SbE:(A1035)

9L-2 Price River Water User's Association Stock
Certificates +8171 and #81,i2
CHANGES: Point of Diversion [X] , Place of Use [X] , Nature of Use [X] ,
Reservoir Storage txl.

NAME: Tom F. & Kim Kreek
ADDR: 233 East 3000 South

Price UT 84501
REMARKS:

NAME: Price River Water User's Association
ADDR: 375 South Carbon Avenue A-10

Price, Utah 84501
REMARKS :

FILED: 04/09/2004 IPRIORITY: O4/09/2004 IADV BEGAN: 05 /13/2004IADV ENDED:
05 / 20 / 2004 | NEWSPAPER: Sun Advocate
ProtestEnd:06/09/2004 IPRoTESTED: [No ] IHEAR\IG HLD: ISE ACTIoN:
r Arrrrrnrzarrr I nctionDate: 0B /0 6 / 2004 | PROOF DUE: OB / 3L/ 2OOgv v vvl t1r.

EXTENSToN: IELEC/pRoor: [ ] IELEC/pRooF: ICERT/wuc:
I LAP, ETC: 0B /3I/2009 | LAPS LETTER zO9 /IS /2009



RUSH LETTR:
l

I RENOVATE: I RECON REQ: I TYPE: I

Status: Lapsed.
***********************H E R E T O F O R E***********************
************************H E R E A F T E R************************
I FLOW: 2.0 acre-feet | | FLOW:
2.0 acre-feet 

I

l----rr--
ISOURCE: Gooseberry Creek I ISOURCE:
I]nrlararn'.nri Watef Well 

I
vrrvv! Y! vuf tu

l-----rl
ICOUNTY: Carbon I ICOUNTy:
carbon coM DESC: 2 mires North of scofiefd Town I

l-----rr--
I HERETOFORE PLACE OF USE: Delivery
HEREAFTER PLACE OF USE: Lots #1 and #2 I

I through Carbon Canal I I in
Scofiel-d Lakeside Subdivision. 

I

I

HERETOFORE: 
I

I

Diversion: 0.40 acs x 5 af/ac/yr 
I

I rt - 2
af/year 

I

I

flanl o-l_ i nn . ?usr/a=Lr\rr1 . ..52 af/ac/yr x 0.40 : 
I

| 1l l.oog
af/year 

I

I

HEREAFTER: 
I

I

Diversion: 2 families x 0.25 
I

I

=f /f=rniltt/,,r 0.50 af/year 
I

salr+rJ / l, !

I

f)onl of i nn . Ouuyrvurvrr. r.50 af /yr X 0.20 : 
I

| 1l o'1
af/year 

I

I

Diversion: 0.50 ac x 3 af/ac: 
I

I 11 1's
af/year 

I

I

f)orrl o]- i nn . 1vvr/rv urvrr . . .29 af / ac/ yr x 0 . 50 
I

| 1l ac
O 6A\ =f /tra=y 

I

s!/ Jvu

Itt
Totaf Depletion: 0.145 af/year 

I

Consumptive use data was taken from Research Report #145 Consumptive Use of
I

I

Trri n:j- ori CrysLvu v-ops in Utah. Heretofore 
I

| 11 from
Castle Dale Station page 158. 

I

I

Hereafter from the Scofiefd Station I



I

324.

lp*rNv {s} CIs. s3vtrH.sx#b$ ^*> nd&,p vxffiffiR
FCI:*r'CIvrs; {fl}ick L*cahi*n riniq. fcr w*Fx,er}

page

ICFTAT{GHS A$

(1) N

Diameter:

Point Surface:
(1) N 810 fr w

Dvrting Wks:
Source:

990 ft from SE cor, Sec 10, T I2S, JE, SLBM

I

nr\

Point Underground:
I UNDERGROUND: (Ctick

1050 ft W 360 ft from

6 ins. Depth: O to

Link for

S4 cor I

300 fr

PLAT data,

Qan 11 rrrvvv LL, _L

WELL ID#

Welf ID# l_ink for data

l2s, R JE, SLBMI

: 34691 I

Point Rediversion:

(1) N 900 ft E 100 ft from SW cor, Sec 03, T I2S,Dvrting Wks:
Source: Ex.430, Theresa A. phelps_well

(2) N L420 ft w 480 ft from sE cor, sec 04, T rzs,Dvrtlng Wks:
Source: Ex.115, Rudy Scartezina_wetl_(3) N I2B5 ft W 345 ft from SE cor, Sec 04, T I2S,Dvrting Wks:
Source: Ex.336, Frank Marrefli_wefl(4) S 1400 ft W 20 ft from E4 cor, Sec 04, T L2S,Dvrting Wks:
source: Ex.39l,Robt.or Francis Malrard-welf(5) N 1338 ft E 655 ft from SW cor, Sec IJ, T LZSIDvrting Wks:
Source: Ex.17B, Catherine Rudman_spring(6) N 860 ft E 430 ft from s4 cor, sec 19, T rzs,Dvrting Wks:
Source: Ex.375, G. pete Frandsen_sprrng(7) N 30 ft E 465 ft from 54 cor, Sec 32, T I2S,Dvrtinq Wks:
Source: Ex. 154, Louis Gorishek-well(B) N 430 ft W 4LO ft from 54 cor, Sec 26, T I2S,Dvrting Wks:
Source: price City Filtering plant

(9) S 90 ft E 730 ft from N4 3or, Sec 35, T IZS,Dvrt_ing Wks:
Qarrr^^.UVUI UC .

JE, SLBM

?r

'lF

I

SLBM i

SLBM I

R

18, SLBM

JE, SLBM

78, SLBM

JE, SLBMI

I

I

9E, SLBMI

9E, SLBM

JE, SLBM

9E, SLBM I

I

I

9E, SLBMI

I

I

10) s 910 ft
Dvrting Wks:
Source:
11) N 900 fr
Dvrting Wks:
Qrtrrrna.
vvu! vv .

12) s 480 fr
Dvrting Wks:
Qnt. -^^ .uvu! ug .

Power Plant & Coal_ Company
E 50 ft from W4 cor/ Sec 05, T 13S, R

Ex. 452, Robert Radokovich_wefl
E 980 ft from SW cor, Sec 12, T 13S, R

Bryner-Hansen Ditch
E l-440 ft from W4 cor, Sec 12, T 13S, R

Bryner-ploutz Ditch



(13) s s60 fr
Dvrting Wks:
Source:

(14) N 1310 fr
Dvrting Wks:
Qntt-^^.vvuruu.

(15) s 0 fr
Dvrting Wks:
Source:

(16) s 1190 fr
Dvrting Wks:
Source:

(17) N 580 ft
Dvrting Wks:
Qnr.-^^.vvu! uc .

(18) N 560 fr
Dvrting Wks:
Source:

(19) s s60 ft
Dvrting Wks:
Source:

(201 N r4r0 ft
Dvrting Wks:
Source:

(271 s 1925 fr
Dvrting Wks:
Source:

(22) s 410 fr
Dvrting Wks:
Source:

(23) N 226r fr
Dvrting Wks:
Qnrr-^^.UVU! UU .

W 840 ft from N4 cor, Sec 13, T 13S,

Spring Glen Canaf
E 1000 ft from 54 cor, Sec 24, T 13S,

Gay Ditch
W 730 ft from NE cor, Sec 24, T 13S, R

O'Berto Ditch
W 1490 ft from E4 cor, Sec 24, T 13S, R

Stowell_ Ditch
W 240 ft from 54 cort Sec 36,

Country Cl_ub-Cook Ditch
W 240 ft from 54 cor, Sec 36,

Price-Wellington Canal_
E 680 ft from N4 cor, Sec OI, T 14S, 98, SLBM

Carbon Canaf
W 535 ft from 54 cor, Sec 08,

Coal Washing plant
W 811 ft from NE cor, Sec 16,

Coal Washing plant
W 310 ft from E4 cort Sec 16,

Farnham Ditch
W 2IB ft from SE cor/ Sec 16,

Coaf Washing pfant

98, SLBM I

SLBM I

98, SLBM

98, SLBM

T 1?c 98, SLBM I

m 1-d
r f rul r\ 98, SLBM

T lqc p
L LJV, !\ 1lE/ SLBMI

I

I

11E, SLBMI

I

I

l1E, SLBMI

T T6C
L LJV'

T 15S, R

I

I

T 15S, R 11E, SLBMI

I

I

lp:.ACH SH' TJSU **-_**>
fo].}*ws :

t
!t---

I

I

I

I

I

I

CF{ANG$A e's

N

lw
I

1ZJ,t(

q cl

W EI

]E

NNS

WEW

SLBM

SIIN

EIIW

: **

lN N S

N S SI
IW E W

E W EI

-lul

ul

SIIN

EIIW

SIIN
I

EIIW
I

XX 
:

cl
ul

El

lN

lw

NS

EW

N S SllN N S

E W EllW E W

. .Y** . xl
I

nT^t-\ J

EW

l:{eT$Rg *F tisH -**___5
f*]-l-crq*s:

IRR * v&lues &.r# in a*r€s .

STK

Qan )1 .Fvvv LL a

Cg+AffiSnn &s

values &r€ in H&{Js

values ar€ in S*tls

rneaning Catb1e *r KElrival_enb.

rneani*E Kry:iva1ent. FomesCifr Unj_bs {g"

N'l1

tl

ll

llI DSM



SUPPLEMENTAL to Other Water Rights: No
I SUPPLEMENTAL to Other Water Riqhts: No

t....
I t tDoM:
2.0000 Equivalent Domestic units. usED oL/or - L2/3rl

IRffi$ERIT*TR STflRAGffi
fcllone:

Sec 33 T 11S R 1E SLBM
Sec 03 T I2S R 7E SLBM
Sec 04 T I2S R 7E SLBM
Sec 0B T I2S R ]E SLBM
Sec 09 T I2S R 1E SLBM
Sec 10 T LZS R lE SLBM
Sec 15 T 725 R 7E SLBM
Sec 16 T 12S R ]E SLBM
Sec I1 T 12S R ]E SLBM
Sec 18 T 12S R 1E SLBM
Sec 20 T 12S R ]E SLBM
Sec 2I T I2S R ]E SLBM
Sec 28 T I2S R 1E SLBM
Sec 29 T I2S R ]E SLBM

ICF{ANCffiS &s

t---;;;;;;;-;; /;;-;;-;;);;;-;;-;;;;";;-;";";;;;; 
----- 'I

I

with a maximum capacity of 13600.o0o acre-feet, located in: I

--NW1z-- --NE%-- --SW%-- --SEl<-- I

Hei oht of Dam: I25 fr lN N S sl lN N S Sl lN N S Sl lN N s Sl 
I

Area rnundat 2000.000 acslw E w Ellw E w Ellw E w Ellw E w Ell
*X : X : X : X* *X : X : X : X* *X : X : X : X* *X : X : X : X* I

*X : X : X : X* *X : X : X : X* *X : X : X : X* *X : X : X : X* |

*X : X : X : X* *X : X : X : X* *X : X : X : X* *X : X : X : X* I

*X : X : X : X* *X : X : X : X* *X : X : X : X* *X : X : X : X* |

*X:X:X:X**X:X:X:X**X:X:X :X**X :X: X :X* I

*X : X : X : X* *X : X : X : X* *X : X : X : X* *X : X : X : X* |

*X:X: X:X**X: X :X :X**X:X:X:X**X : X:X: X* 
|

*X : X : X : X* *X : X : X : X* *X : X : X : X* *X : X : X : X* |

*X : X : X : X* *X : X : X : X* *X : X : X : X* *X : X : X : X* |

*X : X : X : X* *X : X : X : X* *X : X : X : X* *X : X : X : X* |

*X : X : X : X* *X : X : X : X* *X : X : X : X* *X : X : X : X* |

*X : X : X : X* *X : X : X : X* *X : X : X : X* *X : X : X : X* I

*X : X : X : X* *X : X : X : X* *X : X : X : X* *X : X : X : X* 
|

*X : X : X : X* *X : X : X : X* *X : X : X : X* *X : X : X : X* |
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KINNEY MINE
Scofield, Utah

Geotech ni cal I nvesti gation
November 26, 2007

RBs{G
rNciilullt,lNc, II{t1l

RB&G Response to Gomment R645-301 -242.110 and R645-301-553.130

The comment sfafes.'
'......No specific recommendations for fiIl slopes were made, except that the

sandy lean clay soils are collapsible and have a ftiction angle of 20 degrees.. - . .'

The revienrer r.s referred to the second paragraph of Page 77, which reads:
'It is anticipated that fill slopes will be created with on-site material. If this

rnaterial is placed and cornpacted in accordance with recommendations provided

in Section fV, fill slopes as steep as 1 .5H:1V will have a factor of safety of at

least 1.3 if constructed of the native clayey soils. Fill slopes shown on Sections

A-A, B-8, and F-F will likely be constructed of this clayey on-site fiIl. Test pits in
the vicinity of the fill areas shown on Sections C-C, D-D, and E-E encountered

significant amounts of medirnrr-dense silty sand. Fill slopes as steep as 1.8H:1V

constructed of this silty sand material have a computed factor of safety of at least

1.3. Plots of stability analyses fortypical frll slopes are included inthe appendix.'

Note that the Direct Shear test on the sarnple of sandy lean clay which had a friction angle

of 20 degrees also had cohesion of 15 psi. Two Triaxial Shear tests performed on samples

of tlre lean clay had total stress friction angles of 29.6 and 32.5 degrees with 2 psi

cohesion and effective shess friction arrgles of 36.0 and36.7 degrees with 2 psi cohesion.

RB&G Response to Comment R645-30{ -534.130 and R645-301-121.200

The commentsfafes,'
'The Applicant must address the safety factor for roads within the text of the MRP.'

Recommendations provided in Section VI. SLOPE STABILITY of the Geotechnical

Report are applicable to roadway cut and fills.

RB&G Response to Comment R645-301-533.100 and 533.110

The commentsfafes;
'The Applicant did not specifically state the safety factor for Sediment Pond l,'

See Addendum No. I to the Geotechnical Report, attached hereto.

1435 WEST B2O NORTH, PROVO, UTAH 84601-1343
PROVO AA1474-5771 SALT LAKE CtTy 801-s21-5771 FAX 801-374-5773



RBEG
KINNEY MINE EFJGINEERIi{G,INC.

Scofield, Utah

Geofec h nical I nvestigati o n
Novemher 26, 2007

ADDENDUM NO. 1

September 28, 2010

Add the following to the end of Secfion Vl. SLOPE STABILITY

Stability analyses were performed for the proposed Detention Pond for both Steady State and

Sudden Drawdown conditions, The below ground pond was modeled with cut slopes of 3

horizontal to I vertical, extending 15 feet below the existing ground surface. It was assumed that

the foundation soils will consist of native lean sandy clay. If fill is encountered in the excavatior5

it has been assumed that the cut will be over-excavated a distance of at least 10 feet into the side

slope, and that this zorue will be replaced with engineered fill as recommended in
Secftbn V.l. - Detention Pand- For the sudden drawdown condition, the phreatic surface was

modeled to be within one foot of the slope surface 10 feet down-slope of the crest, exiting at the

toe of the slope after full drawdown.

A factor of safety of 3.37 was obtained for the Steady State condition. For the Sudden

Drawdown condition, the factor of safety reduces to 2.30.

fi

1435 WEST 820 NORTH, PROVO, UTAH 84601-1343
PROVO 801-374-5771 SALT LAKE CITY 801-521-5771 FAX 801-374-s773



KINNEY MINE
Scofield, Utah

Geotec h ni cal I nvesti gati on
November 26, 2007

RBs{G

RB&G Response to Comment R645-301 -242.110 and R645-301-553.130

The commenf stafes,'
'. . . . . .No specific recommendations for fill slopes were made, except that the

sandy lean clay soils are collapsible and have a friction angle of 20 degrees.,-..'

The reviewer is referred to the second paragraph of Page 77, which reads;
'It is anticipated that fill slopes will be created with on-site material. If this

rnaterial is placed and compacted in accordance with recoillmendations provided

in Section N, fill slopes as steep as 1.5H:1V will have a factor of safety of at

Ieast 1.3 if constructed of the native clayey soils- Fill slopes shown on Sections

A-A, B-8, and F-F will likely be constructed of this clayey on-site fiIl. Testpits in
the vicinity of the fill areas shown on Sections C-C, D-D, and E-E encountered

significant amounts of medium-dense silty sand. Fill slopes as steep as 1.8H:1V

constructed of this silty sand material have a computed factor of safety of at least

1.3. Plots of stability analyses fortypical frll slopes are included inthe appendix.'

Note that the Direct Shear test on the sarnple of sandy lean clay which had a ftiction angle

of 20 degrees also had cohesion of 15 psi. Two Triadal Shear tests performed on samples

of the lean clay had total stress frietion angles of 29.6 and 32.5 degrees with 2 psi

cohesion and effective stress friction angles of 36.0 and36,7 degrees with 2 psi cohesion.

RB&G Response to Gomment R645-301-534.130 and R645-301-12L200

The commentsfafes.'
'The Applicant must address the safety factor for roads within the text of the MRP.'

Recommendations provided in Section VI. SLOPE STABILITY of the Geotechnical

Report are applicable to roadway cut and frlls.

RB&G Response to Comment R645-301-533.100 and 533.110

The commentstafes.'
'The Applicant did not specifically state the safety factor for Sediment Pond l.'

See Addendum No. I to the Geotechnical Report, attached hereto.

1435 WEST B2O NORTH, PFIOVO, UTAH 84601-1343
PROVO 801-374-5771 SALT LAKE CtTy S01-521-5771 FAX 801-374-5773



RB&G
KINNEY MINE ENGIIIEERII.trG,INC.

Seofield, Utah

Geofec h nical I nvestigati on
November 26, 2007

ADDENDUM NO. 1

Sepfem ber 28, 2010

Add the following to the end of Secfion Vl. SLOPE STABILITY

Stability analyses were performed for the proposed Detention Pond for both Steady State and

Sudden Drawdorrun conditions, The below ground pond was modeled with cut slopes of 3

horizontal to I vertical, extending 15 feet below the existing gror.urd surface. It was assumed that

thefoundation soils will consist of native lean sandy clay. If fill is encountered inthe excavation,

it has been assumed that the cut will be over-excavated a distance of at least 10 feet into the side

slope, and that this zone will be replaced with engineered fill as recommended in
Secfion V.l. - Detention Pond. For the sudden drawdown condition, the phreatic surface was

modeled to be within one foot of the slope surface 10 feet down-slope of the crest, exiting at the

toe of the slope after fuIl drawdown.

A factor of safety of 3.37 was obtained for the Steady State condition. For the Sudden

Drawdown condition, the factor of safety reduces to 2.30,

rtto.leent
effAOronn a

1435 WEST 820 NORTH, PROVO, UTAH 84601-1343
PROVO BO1-374-5771 SALT LAKE CITY 801-521-s771 FAX 801-374-s773



G EOTECH N ICAL I NVESTIGATI ON

KIngNEYMINE

$cafi.eld, Utah

Prcparedfor
Carhan Rtsosrces J-LC

a New Mexiro LimitedLiabiliy Companj

Nowwber 2047

RBs{G
ENGINEERINGT It\iC.



RBs{G
INCINEERINC. IJ'{C,

November ?6, 2007

Carbon Resources LLC,
a New Mexico Limited Liability Company
c/o Greg Hunt
Geo-Hunt Consulting, Inc.
165?7 Colunnbine Lane
Cedarredge, CO S1413

Subject: Kinney Mine, $coficld, Utah
Gestschnical Investi gaticn

Gentlemen:

A Geotechnical Investigation has been completed for the proposed Kinney Mine in Scofietd, Utah.
The results af the study are summarir,ed in the report transmiued herewith"

1ffe appreciate the opportunity ofproviding this service for you. If there ars any questions relating to
the information contained herein, please call.

Sincerely,

HO.1S2?$1
ENADF{}I1il A

f,/t-

'&

. l.lir]\",i 1. i i t,Jil i i:1.:i'il i l.r:.1.::

i.ilYr:ia.JI 1:-iI ir,rlI rr:'il. r;i':l



Ge otechnical Inve s tigation

Kinney Mine

Sco{ield, Utah

Ptuparcdfor
C*rbo* fr,as*t{rwt IJ.C

s l\Inr: Mexiffi Lini*d Li#hiti* Conpanj

Novsmbw 2007

R13s{C HNGINEk,RING, trNC"



KINNEY MINE
$cofield, Utah

6 eo fecft nfcal ln ves figafion

RB8{,G
Lh*fill{l18RtrNfi, lNe.

INTRODUCTION

This report outlines the results of a gcotechnical investigation performed fur thn proposed
Kinney Mine surface facilities to be located north-northcast of Scofield, Utah at fh* approxinrate
location shown in figure L The purpCIs$ of this investigation was to deterrnine the characteristics
of the subsurfaee material t*lroughout the site so that satisfuctory substructtuer and slopes can be
designed to support the proposed fucilities. Ths rcsults of the investigatiop, along with pertinent
recommendations f$r design -are outlined in the fallowing sections of this report.

The infsrmation conhined in the repofi is discussed under the following lreadings: (l) Geologic
Setting arrd Sxisting Site Canditions, {2} Fi*ld and Laboratory Testing Frocedures, (3)
Subsurface $oil and Water Conditions, {4} Site Pr*paration and Campacted Fill Requiremenrs,
(5) Foundation Considerations and Recommendations, and {6) $lope Stability Agalyses.

l. GEoLoGlc sETTliltG AND Ext$Til,tG strE coNDtT|oNs

The regional and site g*ology is being prepared by others and will be submitted under separate
cover. The area is located in Seismic Zone 2B aecording to the 199? edition of the Unifbrm
Building Cods. The site is located on the east side of Highway 96, rising to the east with the
elevation ranging frorn about 7700 to ?900 feet. Adjacent to Highway 96, the southerly half of
t}:e site is relatively flat for a frw hundred feet before rising to the east. This area has been used
for mining activitiss in the past and has been reclaimed with topsoil overlying approximately 2 to
6 feet of csal and soil fill. The vegetativs csver across ttre site consists of native grass and
sagebrush with $ome aspsn trees.

Scofield Reservoir is located 0"5 to I mile northwest of the site at about elevation 762fi feet. No
major water sonvey*Rce facilities sr other water bodies exist in the immetliate vicinity, which
would influence the groundwater level at this site" Othsr than the informatian provided above, no
conditions appear to exist at this sits which would adversely affect foundation perforrnance.
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o II. FIELD AND TABORATORY TESTING PROCEDURES

The substtrface investigation was perfonned with borings and test pits. The borings were dr illed
using a Sitnco 2800 drili rig and continuous flight auger to advance the borirrg, ancl a Lolgyear
44 with H.Q' core to advance the borirrg. Where corirrg was performed in overburden, split spoon
sarnples wet'e obtairred at select intervals. Santplirlg was generally performed in thc overburclen
at five-foot intelvals tlrroughout the depth irrvestigatccl. Disturbed sanrples were obtaiped by
driving a 2-inch split spoon sarnpling tr,rhe through a distance of 18 inches using a 14g-poulcl
weight dropped from a clistauce of 30 inches. fhe number of blows to drive the samplipg spoop
through eaclt 6 inches ol'penetration is shown on the boring logs. The sum of the last two blow
counts, which represellts the number of blows to drive the sampling spoon through 12 inches, is
defined as the standard penetration value. The starrdard penetration value, con-ected for
overburden and hammer energy, provides a good indication of the in-place clensity of sandy
material; however, it only provides au indication of the relative stiffness of the cohesive material,
since the penetration rcsistauce of mateilals of this type is a function of tfue moisture content.
Considerable care must be cxercised in interpreting the standard penetration value in gravelly-
type soils, particularly where the size of the granular particle exceeds the inside diameter of the
sampling spoon' If the spoon can be ddven through the full 18 inches with a reasorlable corc
tecovery, the standard penetration value provides a good indication of the in-place density of
gravelly-type material.

It will be noted that it was not possible to drive the sampling spoon through the full 18 inches at
solne sampling locations. Where the sampling tube could not be driven through the full 18
inches, the number of blows to drive the spoon through a given depth of penetration is shown on
the boring logs.

Miniature vane shear tests, which provide an indication of the undrairred shearilg strength of
cohesive matedals' were performed on sarnples of the clay soil during the field investigations.
The results of these tests are shown on the boring logs as the torvane value in tsf.

The test pits were excavated using a Jolrn Deere 160 trackhoe. During the subsurface
investigation, the test pits were logged and sarnpling was performed at about three-foot intervals
throughout the deptlr investigated. Both distur$ed and undisturbed samples were obtained during
the field investigations. The in-place dry unit weight and the natural moisture content was
determined in the field using a Trcxler nuclear density gauge at select sample locations with the
samples delivered to the laboratory to verify moisture content. Urrdisturbed sarnples were
obtained by trimrning block samples of the cohesive material encountered in the soil profile.
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Hach satnple obtained itt the field was classified in the laboratory according to the Modified
Unified Soil Classification System. The synrbol designating the soil type according to this
system, is presented on the logs. A description of the Modified Unified Soil Classificatiou
System is Presented in the appendix, arrd the meaning of the varions symhols, shown on the Iogs,
carr be obtained fiorn this figure.

Lahoratory tests perforrnecl during this investigation to clef,rne tfue cfuaracteristics of the
subsurface material througlrout tlte proposed site inclucled in-place dry unit weight, natural
moisture content, Atterberg Limits, mecharrical analyses, unconfrnecl cornpressive strength, pI{,
resistivity, sulfate, direct shear, triaxial shear, and consolidatiorr tests. Testing was performed
following procedures outlined in tlte American Society for Testing and Materials (AS fM)
standards.

III. SUBSURFACE SOIL AND WATER CONDITIONS

The characteristics of the subsurface material throughout the site were evaluated by c{rilling 6
borings to depths of between 25 and 76.5 feet ancl excavatin g 14 test pits to depths of between I
ancl 19.5 feet at the approximate locations shown in Figure 2. The logs for the borings and test
pits are preseuted in the appendix and the subsurface profile at each test hole location is included
on the logs- AIso included in tire appendix are photos of the cores obtained in the borings.

No groundwater was encountered within the depth investigated at the time the field investigation
was performed (August/S eptember 2007).

The results of classification, density and moisture tests are presented on the test hole logs, and
the results of all laboratory tests, with exception of the consolidation tests, are summarized in
Tables 1 and 2 in the appendix. It will be noted from Table I that the in-ptace dry unit weight of
the subsurface material varies from 86.6 to I 18.5 pcf and that the natural moisture content of the
cohesive soil ranges from 4.5to 17.5%. The cohesive soil has I 5 to34o/ogravel, 19 to 42% sand,
and 27 to 660/o clay. The liquid limit of the lean clay and silt ranges from 19 to 42 and the
plasticity index varies from 4 to 26. The non-plastic silty sand has 15 to 38% gravel size
particles, 38 to 61% sand, and 9 to 28Yo silt. The gravelly material has 55 to 64Vo gravel, 23%
sand, and 13 to 22% silt size particles. The unconfined cornpressive strength of the lean clay
ranges from 2080 to 8280 psf.

One direct shear test was performed on a sample of the sandy lean clay obtained from Test Pit
CV-5-1 at a depth of 12 feet. The tesults of this test are included in the appendix and
sutnmarized on Table 2.lt witl be noted that this sample has a friction angle of 20 degrees and a
cohesion of 15 psi.
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Two triaxial shear tests were performed on sarnples of the lean clay obtainecl from Borilg CV-4-
I at a depth of 20 to 21.5 feet ancl from Boring SC-z at23 to24 feet. The lesults of this testare
also included in the appendix and sumrnarized on T'able 2. It will be observecl that a friction
angle of 29.6 and 32-5 degrees with 2 psi cohesion was obtained for the total stress e nvelopes.

In order to obtain an indication of the corrosive nature of the subsurface material at this site, four
resistivity, pFI, and sulfate tests were performed on samples obtainecl throughout the site. fhe
resnlts of these tests are presented on Table 2. It will be noted tlrat the soils testecl Save relatively
low corrosive characteristics. It is recommencled tlmt Type II cernent be used for concrete in
contact with soil.

The compressibility characteristics of the subsurface material were evaluated by perforrning
eleven consolidation tests, and the results of these tests are also presented in the appendix.
During the perforlnance of the consolidation tests, each sarnple was loaded at the natuml
moisture content until a load intensity of 0.58 tsf had been reached. Atttris point in the loadipg
cycle, each sample was permitted to absorb water without any increase in the load iptensity.
Soils having collapsible charactedstics always settle without any increase i1 the load when they
become wet or saturated, and expansive soils experience an increase in void ratio on absorbing
water. It will be observed from these tests that five of the sarnples tested exhibited collapsible
characteristics and that thrce of the sarnples showed expansive characteristics.

IV. S]TE PREPARATION AND COMPACTED FILL REQUIREMENTS

Included on Figure 2 are the location of prelirninary cut ancl fill sections. These sectiorx are
presented in Figures 3 through 8. In areas where strucftires will be located, it is recommended
that clearing and grubbing be perfomred to remove exce$s organic matter. It is anticipated tlat
this will require stripping of the upper 6 inches and grubbing of ffee and sagebrush roots. This
action should also be performed in parking areas and borrow area$. Where cut and fill operations
will take place, it is recommended that the excavated materjal be rnoisture conditioned to within
2o/oof optimum moisture cotttent, placed in I inch (maximum) lifts and compacted to an in-place
unit weight equal to at least 92% of the maximum laboratory density as determined by ASTM D
1557 for fills outside of building areas and 95% for fills where structures will be located. A
sheeps-foot or tamping-type roller should be used for compacting the clay soils.

V. FOUNDATION GONSIDERATIONS AND RECOMMEND.ATIONS

It is recommended that exterior structural foundations be located at a depth below finished grade
sufficient to provide frost protection, which is about 4.5 feet in this area. If the foundations for
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o the proposed facilities are designed in accordance with the recommendatiorrs outliue<l below, the
tnaxinrum settletnent of any footing should not exceed one inch and clifferential settlement
tlrroughout the structure should not exceed 0.5 inch. It is generally rccognized that the tolerable
diffbrential settlernent for steel and concrete structures is abotrt 0.002 times the column spacirrg.
This criterion is tantamount to a differerrtial settlemer-rt of about 0,5 inch for column spacings of
20 feet and 0^7 inclt for columu spacings of 30 fbet. Since it is not anticipatecl that the column
spacing for this sttucture will be less than 20 feet, a differential settlernent of 0.5 inch shoulcl be
satisfactory far thc proposed facility, Additional potential settlelnent associared with colla;lsible
type soil layers is discussed where applicable.

A. MINE DRY / oFFlcE - (Test pits MDF-1 , MDF-Z, & MDF*3)

Test Pits MDF-|,2 and 3 define the characteristies of the subsurface profile in the vicinity of
the Mine Dry / Office facility. It will be noted from the test pit logs that the soil profile for
Test Pit MDF-l consists of stiff lean clay throughout the depth investigated (15 feet). f'est Pit
MDF-Z encountered clayey sattd with gravel and silty sand with gravel, cobbles ancl boulders
to a depth of 9 feet, followed by stiff lean clay to a deprh of 18 feet. Test Pit MDF-J
encountercd 3 feet of coal ftll, followed by silty sand and gruvel with cobbles and boulders to
a depth of 15 feet. Lean clay with sand was encountered frorur I 5 feet to the bottorn of the test
pit at 20 feer.

It is our understanding that the floor level for this structure will be at about elevation 1727
feet. Tabulated below is the ground elevation at the three test pit locatiorrs:

MDF-I
MDF-2
MDF-3

7720.4 feet
7729.6 feet
7144.0 feet

It is apparent that about 7 feet of fill will be required to meet final grade on the westerly side
of the building site (MDF-I), and that 17 feet of cut will be required on the easterly sicle of
the building site (MDF-3). The native lean clay has relatively high dry strength; however,
this rnaterial has collapsible characteristics and will experience significant settlement if it
becornes wet.

Options for foundation support include (l ) supporting the stmcture on spread footings and

providing partial mitigation against settlernent associated with collapsible soils, and (2)
supporting the structure on deep foundations extending below the collapsible lean clay
layers.
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(I) Spread Footirtgs
As indicated above, the native lean clay has relatively high dry strength. If these soils
becorne wet, tlre soil matrix will collapse and settlement will occur. Up to 20 inches ol'
settlement is possible under satllrated conditions. If precautions are takel to prevest the
native lean clay from beconting wet, the structure can be supportecl on spleacl footings.
Thcse precautions should inclucle providing positive clrainage away from the buildipg and
installirrg an impervious membrane extending at least 6 feet beyond the outsicle footings.
While this actiorr will reduce the risk of moisture entedng the subgrade clay, the owner
should be rnade awal'e that significant settlerneirt will occlrr if these soils become wer.

An allowable soil bearing capacity of 2500 psf can be used for spread footings supported
on the native lean clay and fill cotnpacted to the reconrrlendatiols outlined iu Section IV.
Shallow foundation support will be satisfactory provided that the native lean clay does
uot become wet cluring the clesign life of the structure.

(2) Deep Foundations
It is our opinion that drilled shafts represent the most efficient deep foundation option for
this structure- To minimize downdrag forces if the collapsible soils besome wet, it is
recommended that 2 foot diameter drilled slrafts be used with the ends belled for
increased capacity. It is recomrnended that the shafts extend to eleva tion ?700 feet.
Shown in the following table are allowable capacities far end bearing drilled shafts
terminating in the stiff lean clay at a depth of about 27 feetbelow the filished pact level.

Procedures outlined in FHWA-H1-88-042 ,*Drilled Shafts: Construction Procedures anrJ
Design Methods" have been used to determine size and toad capacities. It has been
assurned that high quality construction, good specifications and excellent inspection will
exist for the structute. The capacities ate based upon end bearing only, and it is,
therefore, essential that the base of the shafts be cleaned to remove all loose debris.

Based upon these assumptions, a factor of safbty of 2.5 has been selected. The shafts can
be belled to achieve the required base diarneter.

Tabulated below are capacities for compression loading for various diameters of shafts.

1,,.t
2 40 t6
3 8g 35
4 158 63
5 247 99iio
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o The design of rebar and concrete should follow established guidelirres, If, this option is
ttsed, it is recommended tlrat inspection of the shaft excavations be rnade by the soils
engineer prior to placement of concrete.

B. SHOP / WAREHOUSE - (Test Pits WSF*1, WSF-2, & WSF-3)

Test Pits WSF-I,Z and 3 define the characteristics of the subsurface profile in the vicinity of
the proposed Shop / Warehouse structure. It will be noted from the test pit logs that the soil
profile inclucles a I foot sandy lean clay layer unclerlain by 3 to 5 fcet of coal fill. In Test Pit
WSF- I a 2 foot layer of sandy clay was encountered below the coal fill, followed by highly
weathered sandstone to the bottom of the test hole at t 3 feet. Test Pit WSF-Z encountered
loose silty sand with gravel below the coal frll from 3.5 to 8.5 feet. The silty sand was

followed by layers of sandy clay ar:d clayey sand from 8.5 to 12 feet, then gravel with
cobbles and boulders to the bottom of the test pit at 16 feet. The profile in Test Pit WSIr-3
cotrsists of loose silty sand with gravel below the coal fill frorn 3 to 9 feet, followed by a2.5
foot layer of saudy clay to I I -5 feet, then medium dense siity sand from I 1 .5 to 1 5 feet.

It is our understanding that the floor level for this structure will be at about elevation 7]28
feet. Tabulated below is the ground elevation at the three test pit locations:

MSF-1
MSF,2
MSF-3

7119.5 feet
7721.6 feet
1718.'1 feet

It is apparent that 6 to 9.5 feet of fill will be required to meet final grade throughout the

building site. It is recommended that the loose coal fill be rcrnoved from beneath the building
area prior to placemeut of fill. Assuming that the native soils (including lean clay, sand, and

gravel) are used to establish final grade, and that compaction requirements outlined in
Section [V are corrrplied with, footings can be designed using an allowable soil bearing
capacity of 3500 psf except that in no case should tlre width of any footing be less than 2

feet.

Up to 3 feet of collapsible soils were encountered in Test Pits WSF-2 and 3. The sample fiom
9 feet in Test Pit WSF*3 experienced about 3% settlement upon wetting. It is estimated that I
inch of additional seftlement may occur if these soils become saturated.

:io
i

i
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C. COVERED STORAGE AND FUEL STRUCTURE - (Test Pits CS-1 and F-1)

Test Pits CS-l and F-1 define the characteristics of the subsurface profile in the vicinity of
the proposed Covered Storage and Fuel Structurc sites. It will lre noted frorn the test pit togs

tfrat the soil profile includes a 0.5 to t foot sandy lean clay layer underlain by 7 to 8.5 feet of
loose fill consistirrg of coal, arrd layers of coal and clayey.sand with gravel. In Test Pit CS-1,

satrdy lean claywas encouutered belowthe coal fill, extending frorn 8.5 to l6 feet, followed
by a 2 foot layer of sandy gravel. 'Ihe lean clay exhibits collapse chalacteristics, 'lest Pit F-l
encountered 4 feet of sancly clay and clayey sand layers below the 7 feet of loose fill
followed by sand and gravcl frorn I I to I d feet.

It is our understanding that the floor level fbr these structures will be at about elevation 7728
feet. Tabulated below is the ground elevation at the two test pit locations:

CS-1
F-I

7716.6 {eet
7724,0 feet

It is apparent that 4 to l1 feet of fill will be required to meet final grade throughout the

building sites. It is recornmendecl that the loose coal fill be removed from beneath the

building areas prior to placernent of fill. Assumirrg that the native soils (including lean clay,
sand, aud gravel) are used to establish final gracle, and that compaction requirements outlined
in Section IV are corllplied with, fbotings can be designed using an allowable soil bearing
capacity of 3500 psf, cxcept that in no case should the width of any footing be less than 2
feet.

Up to 5 feet of collapsible soils wers encountered in Test Pit CS-l between 10 and 16 feet

below tlre existing ground surface. It is estimated that up to 2 irrches of additional settlement
may occur if these soils become satumted. Sirrce the nroisture sensitive soils will be about 20
feet below final grade, it is our opinion that the risk of saturation and collapse of this layer
once the structures are in place is relatively low.

D. coNVEYoR SECTION*1 (Boring Portal 1 and Test Pit rT-1-2)

Boring Portal-l and Test Pit TT-l-2 were placed along the alignrnent for Conveyor Section-

1. It will be noted from the boring log that the subsurface profile in the portal areaconsists of
interbedded siltstone and sandstone gravels and cobbles in a sandy silt matrix wiflr occasional

clay layers to a depth of about 18 feet (elev. 7873'). A 4 foot coal layer was encountered

between elevation 7873 and 7869 feet, followed by 6 inches of highly weathered rnudstone;

then relatively competent sandstone to the bottom of the borirrg at25 feet (elev. 7865').
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llre ground elevation at lest Pit'fT-l-2 was 7873.1 fbet, and the profile consists
predominautlyof siltyclay with gravel to a depthof 4 feet (e|ev.7869'), fbllowedby clayey
gravel with cobbles to tlie bottotn of the test pit at a depth of B feet (elev. 7865').

It is oul' undcmtanding that the portal pacl elevation will be at 7869 feet. Structures
contetnplated along this section incltrde tlrc portal entrance, conveyor supports and the
transfer tower. At elevation 7869 feet, the portal excavation will extend into be4rock. It is
recommended that supports ttot be founcteci on the coal or the highly weatherccl muclstone.
We recommend that foumdation support areas extend through these materials and into the
underlying sandstone. It is recomtrrencled that the sandstoue be treated as a very clense sand to
evaluate allowable bearing capacity for footings. F-or footings located on t5e sandstone or
granular fill overlying the sattdstone and compacted to an in-place density equal to at least
95% of the maxitnum labotatory clensity as determined by ASTM D I557, we recornmend
that footings be designed using the allowable bearing capacities shown in tlre following table:

FOOT]NG
WIDTH

(ft)

ALLOWABLE BEARING
CAPACITY

(psf)
assumes factor of safetv = 2

2 5800
3 6s00
4 7950
5 9050
6 10,100

9,800
8 9,500
12 8,800
16 8,500

The above capacities assurne a minirnum embedment depth of 2 feet and a rnaximum total
settlement of I inch with differential settlement less than 0.5 inch.

The clay encountered in Test Pit TT'-l -2 to elevation lS69 feet has collapsible characterisrics
and we recomttrend that no foundations be supported on this material. It appears that
foundations for the conveyor section will extend into the gravelly clay and clayey gravel with
cobbles and boulders below att elevatiotr of 7869 feet. If the conveyor is supported using
spread footings, it is recommended that an allowable bearing capacity of 2500 psf be used far
the clay soils-

For this conveyor section, capacities for dlilled shafts extending I to 10 feet into the gravelly
clay and clayey gravel are shown in trre foflowing table:
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Shaft
Diameter

(ft)

Total Compressive
Capacity

(kips)

Allowable
Compressive

Capacity
fkips)-f.s.=2.5

2 42 17

3 84 34
4 141 56
5 211 84

It is recommended that lateral bearing be cleterruined using procedures outlirred in Section
1804 aud 1 805 of the 2006 edition of the International Building Cocie (IBC). It is
lecomnrended that Material Class 5 (CL) be used with a lateral bearing ol' 100 psf per foot.
L-Pile Parameters can be provicled upon reqtrest fior spccific locations.

It is appzu'ent fiotn Figures 2 and B that the transfer tower will be located on compacted fi]]. It
is anticiPated that the collapsible clay layer, which cxtended to a depth of about 4 feet, will
also exist in the area wlrere the tmnsftr tower is planned. lf the transfer tower is supportcd on
spread tbotings, it is recomtnended that the collapsible clay layer be excavated prior to
placement of fill. Under this scettario, the footings placed on compacted filt can be designed
u.sing an allowable bearing capacity of 3500 psf, following lecomltrendations outliled in
Section V.B.

E. CONVEYOR SECTION-2 (Test Pit CV-2-1 , Boring CV-2-2, &Test Pit CV-2-3)

Test Pit CV-2-1, Boring CV-2-2, and Test Pit CV-2-3 were piaccd along the alignment for
Conveyor Section-2. The soil profile fbr each of these test holes is cliscussed separately
below:

Test Pit CV-I-I
This test pit encountered stiff lean clay with gravel and cobbles to a depth of 3,5 feet,
followed by 6 inches of coal. Below the coal, the profile consists of cobbles arrd boulders
in a silty sand matrix to a depth of 14 feet, followed by cornpetent sandstone to the
bottom of the boring at 19 feet.

Boring CVA-I
The boring encountered sandy clay to a depth of 3 feet, followed by mediurn dense to
dense silty sand with gravel to 24 feet. A layer of lean clay was encountered between}4
and 30 fect. The clay was underlain by dense silty sand with gravel to the bottom of the
boring at 32 ftet.i

l..i
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Test Pil CV-2-3
Tlris test pit encountered stiff sancly lean clay with gravel fill to a depth of 6.5 feet,
r'rnderlaitr by 6 ittches of coal. Native very stiff sandy clay with gravel was erlcoiintered
between a depth of 6 and I I feet, foilowecl by sandstone to the bottom of the test pit at 15
feet.

F.oundations for this conveyor section can be designed using the recornmendatiols provided
for Conveyor Section I in Section V., except that no footings should be located on the
existing clay fill. Where fill is encountered, it is reconrr:rended that the foundations either
extend below the fill, or that the fill be excavatecl and replaced as compacted fill under
controlled conditions.

F. CONVEYOR SECTTON-3 (Borings NS-1 and S-1)

Borings NS-l and S-1 were placed aiong the alignment for Conveyor Section-3. [t will be
noted from the boring logs that the subsurface profile at each of these locations consists
predominarrtly of very stiff sandy lean clay with sotne gravel and occasional cobbles and
boulders Iower in the prafile. The borings extencled to a depth of about 50 feet, tenninating at
elevation 7735 feet.

It will be rroted from Figure 4 that a significaut excavation will be required on the westerly
sicle of the stockpile area and that solne filling will be requircd on thc easterly side to provide
tlre pad elevation at 778A feet. The ground elevation at the boring locations is at about 17Bs
ftet. Some samples of the clay in the upper 5 feet have a pinhole type structure characteristic
of collapsible soils. Samples deeper in the profile between elevation 7730 and 7Tl5 feet
exhibited expansive chatacteristics for toad intensities less than about 2 tsf. l'lre allowable
bearing capacity for spread footings located between elevation 7775 and,775:- feet will be
controlled by the stiff lean clay.

It is recomrnended that spread footings be designed using an allowable bearing capacity of
2500 psf. The magnitude of large area loads associatecl with the coal stockpiles are not
known as of the preparation of this report. If the area loads exceed 500 psl it is
recomlnended that an analysis be perfonned to evaluate the settlement associated with large
area loads.

G- coNVEYoR sEcrtoN-4 (Borings cv-4-1 and sc-z)

Borings CV-4-1 and SC-2 were placed along the alignment for Conveyor Sectiog-4, with SC-
2 located at the locatiou of the proposed screening and crushing facility. Borilg CV-4-l was
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located at elevation 1776 feet arrd cncountered lean clay with gravel ancl occasional cobbies
atrd bottlders thtoughout the depth investigatecl, tenninating at a depth of 71 feet (elev.
7705'). Boring SC-Z was located at ground elevation '1741 feet and extencled to a deptlr of
about 3l feet (elev. 7710'), It will be noted from the boring log that no sampling was
performed in the uppel l9 f'eet. At the time drilling was perfornrecl, it was assurnsd that this
material would be removecl.

It will be noted from Figure 2 that the pad elevation for the Screerring and Crushing facility is
at 7742 feet' It is recotnmetrcled that this structure be supported on clrilled shafts extending to
a deptlr of at least 25 feet. Recommendations providecl in Section V.A. Mine Dry / Office (2)
Deep F'oundatiorus are applicable to this site.

It is recommended that foundations for the conveyor along this section also be suppofled on
drilled slrafts extending to a depth of I to 10 feet in the vicinity of lJoring CV-4-l and 25 feet
in Boring SC-z. Foundations for this conveyor section can be designed using the
recomlnendations pravided for Conveyor Sectiorr I in Section V., except that no footilgs
should be located on the existing clay fill.

H. coNVEYoR sEcTloN-s (Test pits cv-5-1 and cv-s-z)

l'est Pits CV-5-1 ancl CV-5-2 were placed along the alignment for Conveyor Sectiorr-S. Each
of the test pits encountered fill consisting of lean clay with layers of coal and silt to a depth
of 5 feet in Test Pit CV-s-l and 11.5 feet in Test Pit CV-5-2. The fill was underlain by sandy
lean clay which exhibited a pinhole structure characteristic of collapsible-type soils. The
sample obtained at a depth of 9 feet in 'Iest Pit CV-5-1 settled approximately 8% when
saturated. Tlre sample obtained at a depth of l2 feet in Test Pit CV-5-2 exhibited a 2% swell
when saturated.

Tlre prnposed pad elevation for this area is at7732 feet. The elevation of tfue two test pits are
as follows:

cv-5-1
cv-5-2

7737.? feet
7749.8 feet

It will be noted that Test Pit CV-5-2 located near the Truck Loadout only extended to
elevation 7730 feet, 2 feet below the pad level. It is recommended that foundations for the

Truck Loadout facility bypass the rnoisture sensitive clay in the upper portiorr of the soil
profile. Based upon the two test pits, it appears that these clays extend to at least elevation
7715 feet. We recommetrd that the structurr be supported on drilled shafts extending to an

estirnated depth of 30 feet below the pad level, to about elevation7702 feet. We recommend

ti

L:
ir 

''
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o that au additional borirrg be located at the Truck l-oadout site to evaluate the characteristics
of the subsurface soil. We recommencl that the conveyor system also be supported on drilled
shafts extending ro a depth of I to l0 feet below the pad level.

Recomnrcudations provicled in Section V.A. Mine Dry / Officc (2) Deep Irolndations al-e

applicable to this ar$a.

I. DETENTION POND

It is our understanding that a below ground detention poud is plannecl at the north side of t5e
property at the approximatc location shown in Figure2. We unclerstand that the poucl will be
sized to hold between 2.5 and 2.J awe feet with the bottonr l2 to 15 feet below the existing
ground surface. No test holes were located in the detention ponct al'ea; however, test pits CV-
5-1 and CV-5-2 located a few hundred feet soutir of the zu'ea lroth enconntered fill to depths
varying frorn 5 to l2 feet. Thc fill has interbeddect layers of coal, sandy gravel and lean clay.
It is rrccommended that the excavation sitle slopes be cut at 3 horizontal to I vertical. If fill is
encountered, it is tecommended that the cut be over-excavated a distance of at least l0 feet
into the side slope, and that this zofle he replaced with engineered fil|. On site material cau be
used as engineered fill provided that it is placecl in lifts not exceeding I incSes, rnoisture
conditioned and cotnpacted in accordance with the recommendations providecl in Sectiop IV
of this repcrt. It is also recommendecl that the detention pond be lined with 18 inches of
compacted leau clay obtained from on-site excavations and that a 6 inch layer of sandy
gravel be placed over tlre liner tc protect the clay from cracking.

J. ROADWAYS

The project will require cuts and fills for roadway construction tlrroughout the developnrent.
For shallow cuts less than 20 feet in the native clayey soils, we recommend that slopes of
1.25H:1V or flatter be used. Fill slopes less than 20 feet high and constructed of clayey soils
rnay slope as steeply at l,SH:IV. Fill slopes constructed of sandy soils should be sloped at
l-8H:lV or flatter' Slopes for roadway fills and cuts with heights or depths greater than 20
feet should be designed in conformance with the slope stability recommendations in Section
VI of this repofi.

K. SEISMTC CONSIDERATIONS

As indicated earlier in this report, the site is located in Seisrnic Zone 28 according ro the
1997 edition of the Uniform Building Code. Soil profile type Sn should be used for structural

RB&G ENGINIIERINC, INC.
Provo, Utalr
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seismic design, with the Unifarm Building Cocle. The site is classified as Site Class f), as per
sectiorr l6l3 of the 2006International Buildinq code.

'fhe site is located at latitude 39.7330" North and longitude 111,1535o West. Probabilistic
peak ground acceleration (PGA) values are tabulated below:

Probabilistic ground motion values in %g.

10%PE in 50 yr z%PE in 50 yr
PGA 12,19 27.94

0.2 sec SA 28.21 64.33
1.0 sec SA 9.40 21.94

'l'he allowable soil beating pressure indicated above may be increased by one-third where

seisrrric forces are iuvolved in the stnrctlral loads. If the passive pt'essures associated with
footings and walls are used to resist seismic forces, and if backfrlling is performed trsing
granular material, we recornnrend that the passive pressurss be calculated froln the lateral
earth pressure equation using an earth pressnre coefficient of 2.0. If the frictional resistance

of the footings and floor slabs are used to resist seismic forces, we recornmend a coefficient
of friction of 0.40 be used to calculate these forces.

Since the glor.rndwater level is at a substantial depth below the ground surface and sirrce the

subsur{ace soil profile sonsists predorninarrtly of learr clay and gravel, problem$ associated

with liquefaction during a seisnric event are unlikely at this location, and no special

mitigation of the foundation soils is required.

VI. SLOPE STABILITY

The proposed development will require earthwork to establish roadways, level structure areas,

and a detention basin on the hillside. Figures 3 tluough I show sections cut at locations as shown
in Figure 2. The pulpose of these sections is to evaluate the stabitity of the proposed cut and fill
slopes.

It will be noted from tlte section drawings that the proposed fill slopes rallge fiom about 1.5H:lV
to 2H:1V. The proposed cut slopes are steeper, varying from about 0.8I{:1V to 1.4H:lV. The

section drawings also show the locations of test holes performed in the vicinity of the section

lines. The holes applicable to each section ars summarized on the table below, along with the
predominant soil types and brief description.q of the proposed eafihwork in the area.

RB&G ENGINEEITING, INC.
Provq Utah
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Section
Earthwork Description
(as shown on sections)

Test Hole No.
Depth

(ft)
Soil/ Rock Description

A-A
Cut Slopes O.BH:tV to 1.4H1V

Fill Slope 1 .5H:1V

CV-5-1 TH 19.5 Stiff Sandy Lean Clay

CV-4-1 DRL 71.5 Stiff Sandy and Gravelty Lean ClaY

SC-z DRL 30.5
Stiff Sandy Lean Clay

(not sampled above 19')

B.B
Cut Slope 0.BH:1V
Fite Slope t 5H:1V

NS-T DRL 50
Stiff Lean Clay, with some dense Sand and

Gravel layers

S-1 DRL 76.5 Stiff Sandy Lean Clay

c-c Cut Slope 0.BH:1V

Fill Slope 1.8H:tV
CV-2.2 DRL 31.5

Silty Clay to 3', Silty Sand frorn 3' to 24'

Stiff Lean Clay from 24' to 30.5', then Sand

D-D
Cut Slope 1.25H:1V

Fill Slope 2H:1V

WSF-3 TH 19.5
Silty Sand and Lean Clay layers, some coal

in upper 3'

WSF-2 TH 16
Silty Sand attd Lean Clay layers, some coal

in upper 3', gravel below 12'

E-E
Cut Slope 1H:1V
Flll Slopes 2H:f V

MDF-1 TH 19.5 Stiff Sandy Lean Clay

MDF-z TH 19.5 Stiff Sandy Lean Clay with Silty Sand layer

MDF-3 TH 19.5
Silty Sand, Graveland Lean Clay layers,

some coal in upper 2'

F-F
Cut Slope 0,BH:1V

Fill Slope 1.BH:1V

TT-1-2 TH I Silty Clay to 4'. then Gravel with Cfay

Portal-1 DRL 25
Silty Gravelwith some Clay layets to 14'

Sandstone, Mudstone, Coal from t4'to 25'

Stability analyses were perforrned r,rsing the cornputer program Slopc/W. Spencer's tnethod,

which satisfies both force and moment equilibriurn requirements, was used to compute factors of
safety. Potential circular failure surfaces were evalllated using a grid and radius approach.

Stability analyses were performed primarily for Sections A-A, B-B and F-F. At Sections A-A

and B-8, the predorninant soil type was assumed to be stiff lean clay. Based on ths results of
field and laboratory testing, this rnateriat was assigned an internal fi'iction angle of 30 degrees

with cohesion of 250 psf. At Section F-F, the portal drill hole encountered gravelly material in a

silty matrix in the upper 10 to 15 feet, underlain by lean clay and rock, This gravelly nraterial

was modeled using a friction angle of 35 degrees and 100 psf cohesion.

At Sections A-A, B-B and F-F, the cut slopes were initially modeled as silowrl on the section

drawings, with slopes as steep a$ 0.8H:lV. For these slopes, the computed factors of safety were

in the range of 1.0 to 1.2, Following the initial stability analyses, additional calculations were

performed to estimate factors of safety for flatter cut slopes. A summary of computed frctors of
safety is shown below, and the critical failure surfaces are shown in the appendix.

RB&G ENGINEERING, INC-
Provo, Utah
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-U Section Cut Slope Approximate
Depth of Cut {ft) Factor of Safety

A.A

0.8H.1V 35 1.17
1 H;1V 39 1.24

1.25Hi1V 44 1.35
1.5H;1V 56 1.41
1.75H:1V 67 1,50

B-B

0.BH:1V 69 0.91
1H: 1V 75 1.00

1.25H:1V 8B 1.10
f .5H:1V 113 1.19

1 ,75H:'1V 153 1,29

F-F

0.BH:1V 23 1.O7
1H:1V 30 1.19

1.25H:1V 35 132
1.5H:1V 40 1.45
1.75H:1V 45 1.57

The acceptablc factor of safety for a given slope depends upon several factors, ilcluding the
level of certainty and conservatism of model parameters, as well as the nature of tle slope ancl
potential consequences of failure. For static, Iong-term conditions, required minimum factors of
safety typically range from about 1.3 to 1.5, with the 1,5 factor used for more critical facilities.
For Sections A-A and F-F, an estimated factor of safety of 1.3 or better is achieved for slopes of
l '25H:l V' 'l.o achieve an estinrated factor of safety of L5, the slopes would have to be flattenecl
to about 1'75FI:1V' It will be uoted that the deep cut on Section B-B has a factor of safcty of
almost I .3 only if flattened to I .T5l{: I V.

We reconrmend that permanent cut slopes greater than I0 feet deep in the native silty gravel a'd
lean ciay materials be no steeper than 1.25H:1V, in order to provide an estirnated factor of safety
of 1'3' A greater factor of safety may be requirecl by regulatory agencies, policies, or the facility
owner, and can be achieved by further flattening the cut slopes.

It is likely that cut slopes for the pads on the easterly side of the developrnent will be located on
the upthrown side of the fault which runs through the site, It appears that the borings tluoughout
this area were located on the downthrowr sicle of the fault, The geology report for- the project
(prepared by others) references sandstone outcrops and prior boring logs wlrich show a
dominance of sandstone to be the norm in the area. Near-vertical sandstone outcrops were
observed east of the borings on the nortll end of the site by RB&G's geologist during field
exploration work.

Where the proposed cuts encounter bedrock, they can be performed at near vertical angles in
sandstone, and at relatively steep overall angles in interbedded sandstone/mudstone without
jeopardizing overall slope stability. Problems associated with the interbedded degradable
clay/mudstone layers lirnit tlte steepness of the cut, however. It is l.ecomrnended that the overall

RB&C ENGINEERING. INC,
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cut slope at tltese locations be no steeper than 0.811:lV. It is atso recornmencled that horizontal
bettches lre cottstructed at the top of degraclable clay ancl mnclstone layers, sucfu tlrat a resultant
slope in these layers of 1.5I{:1V can be achieved without undercutting the overlying ledge rock.
If tlre horizorrtal benches are ttot feasible, long term maintenance associatecl with leclge rock fall
should be planned as the mud.stone weatlreru ancl degracles, resulting irr unclercutting of the
Iedges.

It is anticipated that fill slopcs will be crezrted with orr-site material. lf tfiis rnaterial is placecl an4
con:pacted in accordance with reconilnenclations proviclecl in Section IV, fill slopcs as steep as
l-5FI:lV wilt have a factor of safety of at least 1.3 if constructed of the native clayey soils. Fill
slopes shown on Sections A-A, B-8, and FIr will likely be cou.structecl of this clayey o1-site fill.
'fest pits in the vicittity of the fill areas shown on Sections C-C, D-D, ald E-E elcountered
significattt amounts of uredium-dense silty sancl. Fill slopes as steep as I .8H:1V constructed of
this silty satrd material irave a computed factor ol'safety of at least 1.3" Plots of stability analyses
for typical fill slopes are includecl in the appendix.

Cut and fill slopes will be susceptible to erosion and shallow surficial failures - particularly for
slopes steeper than 2I{:1V. We rccommend that soil slopes be seeded and erosion control
blankets provided where necessary to mininrize such problems on bare slopes.

V]I, LIMITATIONS

The conclusiotts and recomnrendations presented in this report are basecl upon the results of the
field and laboratory tests. It should be recognized that soil rnaterials are inhererrtly heterogeneous
and that conditions may exist throughout this site which could not be defined during this
investigation. Since the bearing capacity for foundation design and slope stability are dependent
upon adequate compaction of fiIl, it is requested that testing of the fill be performed under the
direct supervision of the soils engineer

It is recomtnended that a soils engineer observe the foundation excavations prior to placement of
footings. If during construction, conditions are encountered which appear to be different than
those presented in this report, it is requested that we be advised in order that appropriate action
may be taken.

The infonnation contained in this repoft is provided for the specific location arrd purpose of the
client named herein and is not intended or suitable for reuse by any other person or entity
whether for the specified use, or for any other use. Any such unauthorized reuse, by any other
party is at that party's sole risk and RB&G Engineering, Inc. cloes not accept any liability or
responsibility for its use.

RB&G ENG}NEERING, INC.
Provo, Utah
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Unified Soil Classification System
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TEST PIT LOG TEST PIT NO. MDF.I TH
PROJECT: KINNEY MINE

GLIENTT GEO-HUNT CONSULTING. LLC

LOCATION:

DlcclNG METHOD: JOHN DEERE 160 TRACKHOE

OPERATOR:

PROJECT NUMBER: 200701 045

DATE STARTED: 916107

DATE GOMPLETED: 9/6/07

GROUND ELEVATION: 7724.4'

DEPTH TO WAIER " INITIAL: g DRY' AFTER 24 HOURS: Y

7720

7715

7710

7705

102.7

9.9

CT

CT

CL.Mt

brown,dry SANDY LEAN CLAY

brown,sbshllvmoisl GRAVELLY srlTy cLAy wsAND

LEAN CLAYWSAND
pinhole structure, -10% cobbles

LEGEND:

- f-*l RB&cr t ffi, ENGil\.EERTNG- l-e t '^'",J:xgr -'-
DISTUREED SAMPIE

UNDISTURBED SAMPLE

oTHERT+SIS
UC = urmntined ConDtession
CT = Consotddtion
DS = oirE{ Shssr
TS . Triaxial Shear
CBR = Califomia B6rhg Rsllo



TEST PIT LOG TEST PIT NO. MDF-2 TH
SHEET 1 OF 1PROJECT: KINNEYMINE

CLIENT: GEO-HUNTCONSULTING, LLC ..... . _....... _
LocATloN: $lNE DRYfACILLTY /NtZ3,721 E:37,976

DIGGING METHOD: JOHN DEERE 160 TRACKHOE

OPERATOR:

PROJECT NUMBER: 200701.045

DATE STARTED: 916107

DATECOMPLETED: 916107 ..

cROUND ELEVATION: 7729.6'

DEPTH TO WATER .INITIAL: V

118 5

s48 93

20

23

NP

38

7720

7710

sc-sM

b,rcrvn, dry SANDY LEAN CLAY WGRAVEL

SILry CLAYEY SAND WGRAVEL
>20% cobbles

SSLTY SAND W/GMVEL
>30% cobbles & boulders

SANDY LEAN CLAY
gravel seams, pinhole structure

F

6
5
Fooj
sU
o
f

RB&G
ENGINEERING

INC.
PROVO, Ul' ll

oTrlERlH$T,g
UC = unconlined Complcssion
CT - Consolidelion
OS = Disl Shear
TS = Tdaxlat Shear
CBR = Caflfornla Bearino Ratio



TEST PIT LOG TEST PIT NO. MDF.3 TH
SHEET 1 OF 1PROJECT: K]NNEY MINE

CLIENT: GES.HUNT EQNSULTING, LLC

LOCATION:

DlGGlNc METHoD: JOHN DEERF 160 TRACKHOE

OPERATOR:

PROJEOT NUMBER: 200701.045

DATE STARTED: 916107

DATE COMPLETED: 9/6/07

GROUND ELEVATION: 7l!4.0'
DEPTH TO WATER - INITIAL:g DRY' AFTER 24 HOURS: V N.M.

7740

7725

0.99+

0.99+

GP.GM

GP"GM

106.5

102.5 5E

7.5

brorvn, dry, verysliff LEAN CLAY WSAND

SILTY SANDW/GMVEI
>30% cobbles & boulders

GRAVEL WSILT & SAND

bown, dry >50o/o cobbles & boutders

LEAN CLAY WSAND
slight pinhole structure

LEGEND:
RB&G

ENGINEERING
INC.

PROVO, UT/ur

DISTURBED SAMPLE

UNDISTURBED SAMPLE

gIE&IEIS
UC' Unconlined CorTDros!ion
CT = Conaolidalion
DS " Dhecl Shear
TS = Trlaial Shs
CBR = CeB{omia Ee8fhg Ratio



Tablc 1

SUMMARY OF TEST DATA

Or*orr.,
LOCATION

Kinney Mine
Scofield, Utah

PROJECT
FEATURE

NO. 200701-045
Foundations

HOLE

NO,

DEPTH
BELOW

GROUND
SURFACE

lfil

STANDARD
PEN€TRATION

BLOWS
PER

FOOT

N.PLACE
UNCONFINED

COMPNESSIVE
STRENGTH

tpsl)

ATT€BBE8G LTMITS MECHANICAL ANALYSIS UNIFIEO
sotr

CLASSIFICATION
SYSTEM

(modilasdl

OBY

UNII

IYEIGHI

lnrll

MO STURE

I ril

r.r0ut0

LIMIT

Ittl

PI.A$TIC

LIMIT

t%l

PLASTICITY

INt)EX

(%)

PERCTNT

6flA|/Er-

PERCTNI

SANO

PERCEI{I

sil.T

& cr-AY

cv-2-1 TH J Grab 95.0 90 tz 15 17

o Grab 3.1 NP 64 23 13 utvl

cv-2.3 TH 3 Grab 106.1 7.€ 4000+' 25 13 12 cL-1

0 Grab 88.6 b5 4000+- 23 17 o CL-ML

I Grab 97.1 4B 4000+* 19 15 4 CL-ML / SG-SM

cv-5-1 TH Grab 898 5.8 4000t* 22 15 7 cL-1

:' Grab 90.7 7.1 4000+* 21 17 4 CL-ML

12 Grab 958 97 4000+* 22 't2 10 cL-1

19 Grab 96 4000+* 23 13 4n cL-1

cL-5-2 TH 12 Grab 1't2.7 13,8 4000+* 42 16 26 cL-z
15 Grab 14,1 4000+" 33 15 18 CL-z

WSF.I TH b Grab 97.9 45 2827 21 16 5 CL-ML

WSF-2 TH J Grab 91.0 46 NP 29 45 26 SM

I Grab 47 19 15 4 CL-ML / SC-SM

WSF-3 TH 6 Grab 89.6 46 NP 34 38 28 SM

I Grab 96.3 10.1 3000* 22 14 8 cL-1

12 Grab 6.1 3320. NP 34 38 28 SM

IIIDFiI TH 3 Grab 102.7 49 20 16 4 CL-ML / SC.SM

I Grab 86.6 B4 3240" za 14 11 cL-1

18.5 Grab 108.7 10.8 2760* 23 13 10 cL-1

MDF4 TH 3 Grab 108 6 4.6 20 15 c 34 38 28 SC-SM

6 Grab I 18.5 38 NP 38 47 15 SM

15 Grab 94.8 93 3520. 23 14 I cL1
MDF.3 TH 6 Grab 't02,9 5.8 NP u ?o 27 SM

't5 Grab 7.5 4000+* 22 12 10 cL-1

1B Grab 5.3 4000+* 21 I cL-1

cs-1TH 6 Grab Coal

I Grab 8.8 2080, 23 14 I
12 Grab 15.5 2240' 24 16 8 cLl

Fl TH 6 Grab s1.3 5.6 22 18 4 18 42 40 SC-SM

9 Grab 6.1 21 16 5 cL-ML / SC-SM

NP=Nonplastic
oravne value used to estimate unconfined compressive Strength.

RB&G ENGINEERING, INC.
Provo, Utah

'4?ji-.i!:+f;;#nrtztr#;6riifliS})*'9F951.!S;'(ili<iir5ltt+;ji.tw{itliiv"J:.:.it-\{tcl,iqiliEb:9i.l

H:U007\045 Ki nney Mine\LabSummaryTestPits. I 007-doc



Table 2
Page 1 ofl

OTHER LABORATORY TESTING

PROJECT Kinney Mine

LOCATION Scofield. Utah

' Visual Classilication**Bulk Sample

PROJECT NO. 200701-045

FEATURE

Qt*t rurrrrr*uu* "i:tiiitcip.i'#.rtlxltfrln'r-tr.iri:li-?i;ial.,jirj irl:i:::i;;liiirp-r;F.+jn-F;r!$$.;;Ei.gr;.rif:r:r.\a;{:+
RB&C ENGINEERING,INC.
Provo, Utah I

t

CHEMICAL TESTS

SAMPLE LOCATION
DEPTH BELOW

GROUND
SURFACE

(frl
pH RESISTIVITY

(ohm-cm)
SULFATE

lo/ol

USCS IMODIFIED) /
AASHTO

CLASSIFICATION

3-NS-1 6-7.5 8.O 6761 0.o031 cL-1

11-MDF-2 J 4.2 7202 0.0064 SC-SM

9-WSF-1 6 73 3322 0.0195 CL-ML

13-WSF-2 3 7.8 6502 0.o315 5M

DIRECT SHEAR TESTS
CONSOLIDATED DRAINED

SAMPTE
LOCATION

DEPTH BELOW
GROUND
SURFA,CE

(ftl

DRY
DENSITY

tpcf)

FBICTION
ANGLE

a
(degreesf

COHESION c
lpsi)

USCS (MODIFIED) /
AASHTO

CLASSIFICATION

07-cv.5.1 TH 12 958 20 15 GL-1

TRIAX1AL SHEAB TESTS
MULTI.STAGE CONSOLIDATED UNDBAINED WITH PORE PRESSURE MEASUREMENTS

SAMPLE
LOCATION

DEPTH BELOW
GROUND
SUFFACE

(frl

TOTAL STRESS EFFECTIVE STRESS

USCS tMODIFIT,DI /
AASHTO

CLASSIFICATION

FHlCTION
ANGLE

Q,.',
(degreesl

COHESION
ct*l
lpsi)

FRICTION
ANGLE

o
(degtees)

COHES ON

(psi)

CV-4-1 DBL 20-2"t,5 zJ -o 2 360 z

SC-z DRL 23-24 32.5 z aA1 2 cL-1

Page I of I
H:\2007\045_Kinncy Mine\LabSummar54. I 007-doc



RB&G ENGINEERING INC.
1435 West 820 North, Provo, Utah 84601
801 3?4-57?1 Provo
001 5?l-5?71 SaIt Lake City

200701.o45

',ei:.OjeCt:,:,:,:' :,i,:,:,:,,':'', KINNEY MINE g/6/07
i:E6d SCOFIELD, UTAH / MDF.I TH A7 J'-10' G. PEASLEE

lir<itdiiol,D.eScrii BROWN SAiIDY LEAl.l CLAY 1,,,,US0$:;,] CU ASTM D 1557

Procedure Usedl B

Clcssificotion Procedure2 Visuol
I A-No, 4 Sieve, B-%" Sieve, C.%', Sieve
2 Visuol os per ASTM D 2488, Test os per AsTM D 3487

128

125

122

(,

z
T
(J
UJ

=
F
z
l

E

ilo

tlJr*
3 18r5o

MOISTURE lN /

Type of Specific Grovity is BULK Unless
Otherwise lndicoted

Preporotion Method Moist

Rommer Used Monuol

As-Received Moisture Content (Z) 6.0

!\
)

I

\

Moximurn Dry Density (pcf) t2+.o
Optimum Moisture Content (Z) 105
Corrected Moximum Density (pcf) 124.O

Corrected Optimurn Moisture Content (Z) 10.5

OVERSIZE CORRECTION-ASTM D 4718

Specific Grovity of Soil -% 270 Est

Percent Oversize 0.0

- lOOl Soturotion Curve



RB&G ENGINEERING INC.
1435 lVest 820 North, Provo, ULah 84601
801 374-5??l Provo
BOI 5?1-5?71 Salt Lake City

PROJECT NO. | 200701.045

REPORT NO.

Procedure Usedl I C

Clossificotion Procedurez I Visuol
t A-No.4 Sieve, 8-/6" Sieve, C-lr" Sieve
2Visuo! os per ASTM 0 2488, Testos per ASTM D 2487

132

128

Specific Grovity of Soil 2.65 | Est.

OVERSIZE CORRECTION.ASTM D 4718

Specific Grovity of Soil '% 2.65 Est.

Percent Oversize 10.0

Type of Specilic Grovity is BULK Unless
Otherwise Indicoted

124

120

o
o-

z
Fr
il
=
F
2
l

Eo

il6

112

MOISTURE IN Z

1815

ii

Preporotion Method Moist

Rommer Used Monuol

As-Received Moisture Content (l) 5.0

.-

L

Moximum Dry Density (pcf) 125.5

Optimum Moisture Content (Z) 90
Corrected Moximum Density (pcf) 128.0

Corrected 0otimum Moisture Content (Z) 8.5

- 1OO'/ Soturotion Curve
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TEST PIT LOG TEST PIT NO- WSF.1 TH
PROJECT: KINNEY MINE I sHEET f oF 1

PROJECT NUMBER: 200701.045

DATE STARTED: 9/6/07

DATE COMPLETED: 9i6l07

GROUND ELEVATION: 7719.5.

CLIENT: GEO-HUNT CONSULTINS, LLC

LOGATION:

DIGGING METHoD: JOHN DEERE 160 TRAQKHOE

OPERATOR:

DEPTH TO WATER - lNtTlAL: V AFTER 24 HOURS: ! LOGGED BY: J. BOONE

Elev,
(ft)

Depth
(fr)

oro
E
=

Sample

Material Description

a
@C^oIioJ+
b
o

s82€.e6
>6o

Atter. Gradation 6
6
0F0 I

oo
E.

$ee
Legend

USCS

E
.E
J
p
Jq
f

o
s
G

s
o
G

s
D
o

U)

s
E()

7715

7710

7705

7700

5

10

15

+1,00

CL.ML

CL-ML

brown, dry 
(s;rL)TY 

SANDY CLAY

97.9 45 21 5 UC

COAL
(fir | )

SANDY SILTY CLAY

bfown, dry, hard

ll. bro'fln, dry, d€nss

SANDSTONE
very weathered, more competent
Wdepth

Trackhoe unable to excavale deeper

RB&G
ENGIIYEERING

INC.
PROVO, LIIAJI

OruER TESTS
UC = Unconfnod Comprcssbn
CT * Consoldatlm
OS = Drect Shear
TS = Tdadal Sfioar
CBR = Cdilorftia Bearing Ratio



TEST PIT LOG TEST PIT NO, WSF-z TH
PROJECT: KINNEY MINE

PROJEcT NUMBER: 200701.045CLIENT: GEO-HUNT CONSULTTNG, LLC

LoCATIoN: WARWEHOUSE & SHOP FACILITY i N:74,287 E:38,1'16 DATE STARTED: 9t7107

DIGGING METHOD: JOHN DEERE 160 TRACKHOE DATE COMPLETED: 9/7/07

GROUND ELEVATION: 7721.6'

DEPTH TO WATER - INITIAL: g DRY' AFTER 24 HOURS: !

dk.brorrvn,dry SANDY LEAN CLAY

NP

7710

CL-MU
SC.SM

brack,d.y ir?i'

dk bro'#n, slighlly moisl,
bose

SILry SAND W/GRAVEL

dk. brorm, srigh[y moi$l, occasional cobbles
Ioose

SANDY SILTY CI-AY TO SILry
CI.AYEY SAND
slight pinhole structure

SILTY GMVELWSAND
cobbles & boulders increasing w/depth

trackhoe unable to excavate deeper

o.IIIERIIESTS
UC E U$confined Cofiprossim

RB&G
ENGII\EERING

INC.
PROVO. UTArI

CT = Cmsolidstion
DS * Olrect Shear
T$ = Trlaxlal Shear
CBR = Ceiifomle Bearing Ratio



TEST PIT LOG TEST PIT NO. WSF-3 TH
PROJECT: KINNEY MINE

GLIENT: GEO-HUN"TCONSULTING, LLC .. __
LOCATION:

DlcclNG METHOD: JOHN DEERE l.O0TRACKHOE

OPERATOR:

PROJECT NUMBER; 200701.045

DATE STARTED: S!7107

DATE COMPLETED: 9/7i07

GROUND ELEVATION: 7718.7,

DEPTH TO WATER " lNlTlAL: E

7715

+1.00

dk. brown, dry SANDY LEAN CLAY

84.7

96,3 10.1

bracr,&y 
Fr",it

SILry SAND W/GRAVEL

SANDY LEAN CTAYW/GRAVEL
slight pinhole struciure

SILTY SAND
clay layers to 4" thick

SANDY LEAN CI.AYW/GRAVEL
>20% cobbles & boulders

ll. bro,vn, noisl, v6ry sliff

RB&G
ENGIIYEERING

INC.
PROVO, UTAH

OIHER TFSTS
UC = Unconfined ComDresslon
CT + Cofisolidatlon
OS = Dl'ecl Shear
TS = Trlexisl Shear
CBR = Califomla Bsadng Ralto



Table I

SUMMARY OF' TEST DATA

]PROJECT Klnney Mine PROJECT NO. 2OO7Ot_O4s
LOCATION Scofield, Utah FEATURE Foundations

HOLE
NO.

OEPTH
BELOW

GROUND
SUNFACE

{ft)

STANDARD
PEN€TRATtON

BLOWS
PER

FOOT

IN-PLACE
UNCONFINEO

COMPRESSIVE
STBENGTH

tpsfl

ATTEBBEFG LIMITS MECHANICAL ANALYSIS UNIFIED
sotL

CLASSIFICATION
SYSTEM

(modif ied)

0ftY

UMT

WEIGIIT

[n.R

Ml|ISTUBT

($)

il0utD
UMtT
(sl

PtASTtC

TIMII

l*i

PI.ASTICITY

INOEX

($l

PIRCENI

ORAVEl.

PERCfNT

SANO

PERCENI

SILT

& ct_AY

cv-2-1Tjl 3 Grab 95.0 9.0 32 4q 17 cL-2
6 Grab 3.1 NP 64 23 13 GM

CV.2.s TH 3 Grab 1 06,1 7.6 4000+* 25 13 12 cL-1

6 Grab 88.6 o.o 4000+* 23 17 A CL-M[

I Grab 97.1 4.8 4000+' 19 15 4 CL-ML / SC.SM

cv-5-1 TH 3 Grab 89.8 58 4000+" 22 15 7 CL-1

I Grab 90.7 7.1 4000+* 21
'I

4 CLML

12 Grab 95.8 9.7 4000+* 22 12 10 cL-1

19 Grab 9.6 4000+* 23 13 10 cL-f
CL5.2 TH 12 Grab 112.7 138 4000+* 42 16 26 cL2

15 Grab 14.1 4000+* 33 15 18 cL-2

lvsF-t TH 6 Grab 97,9 4.5 2827 21 16 5 CL.ML

WSF.zTH 3 Grab 91.0 4.6 NP 29 45 26 SM

I I Grab 47 19 15 4 CL_ML/ SC.SM

Wsr-grH 6 Grab 89.6 46 NP 34 38 28 SM

I Grab 96.3 f 0,1 3000* 22 14 I cL-1

12 Grab 6.1 3320* NP 34 38 28 SM

MDF-1TH 3 Grab 102.7 4S 20 16 4 cL-ML /SC-SM

I Grab 86.6 84 3240', 25 14 11 cL-1

18.5 Grab 108.7 10,8 2760' 23 13 10 cL-1

MDF-z TH 3 Grab 108.6 4.6 20 15 5 34 38 28 SC.SM

6 Grab 118,5 3.8 NP 38 47 .lE SM

15 Grab 94.8 s3 3520" 23 14 I cL-1

MDF.3 TH 6 Grab 102.5 5.8 NP 34 39 27 SM

15 Grab 7.5 4000+* 22 12 10 cL,1

18 Grab 5,3 4000+" 21 13 I cL-1

CS-1TH 6 Grab Coal

I Grab 8.8 2080* 23 14 I cL-l
12 Grab 15.5 2240* 24 16 I cL-1

F.1 TH 6 Grab 91.3 5.6 22 1B 4 18 42 40 SC-SM

I Grab 61 21 16 A CL-ML / SC-SM

I
I

NP=Nonplastic
"Toravne value used to estimate unconfined compressive strength.

o*__
H:\200?\045_Kinney Mine\LabSumffi aryTestPits. I 007.docRB&GENGINEERING,INC,

Provo, Utah



Tablc 2

Pagc I of I
OTHIDIT LABORATORY TESTING

PROJECT Kinney Mine

LOCATION Scofield. Utah

* Visual Classification*'Bulk Sample

PROJECT NO. 200701-045

FEATURE

CHEMICAL TESTS

SAMPLE LOCATION
DEPTH BELOW

GROUNO
SURFACE

({t)
pH RESISTIVITY

{ohm-cml
SULFATE

lY"l

uscs (MoDrFlED) /
AASHTO

CLASSIFICATION

3-NS-1 6-7.5 8.0 6761 0.o031 cL-1

1 t-MDF-2 J 4.2 7202 0.o064 SC-SM

s-wsF"1 6 7.3 aDa, o.03 95 CL-ML

13-WSF-2 a 78 65Q2 o.0315 SM

DIRECT SHEAR TESTS
CONSOLIDATED DRAINED

SAMPLE
LOCATION

DEPTH EELOW
GROUND
SURFACE

(ft)

ORY
DENSITY

lpcfl

FRICTION
ANGLE

o
(degreesf

COHESION c
lpsil

USCS (MODIFIED) /
AASHTO

CLASSIFICATION

o7-cv-6-1 TH 12 Y5.d 20 15 UL- |

TRIAXIAL SHEAR TESTS
MULTI.STAGE CONSOLIDATED UNDRAINED WITH PORE PBESSUBE MEASUREMENTS

SAMPLE
LOCAT'ON

DEPTH BELOW
GBOUND
SURFACE

(ftt

TOTAL STRESS EFFECTIVE STFESS

USCS (MODTFIEDI /
AASHTO

CLASSIFICATION

FRICTION
ANGLE

@t*t
(degreosl

coHEsroN

8ut

FRICTION
ANGLE

o
(degrees)

cpHESroN
c

lpsi)

CV.4-I DRL 20-21 .6 23,6 2 36,0 ? CL

SC-2 DRL 23-24 325 2 36.7 2 cL-1

RB&C ENGINEERTNG,INC,
Provo, Utah Page I of I

H:\2007\045-(inney MincU-abSummary2. I 007,doc
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TEST PIT LOG TEST PIT NO. GS.1 TH
ET1OF1

cLtENT: GEQ-HUNT CON-$U_LJ|NG, LLC

LOCATION:

DIGGING METHOD: JOHN DEERE 16-9_.TRACKHOE__

OPERATOR:

PROJECT NUMBER: 200701.045

DATE STARTED: 916107

DATE COMPLETED: 9/6/07

GROUND ELEVATION: 7716,6'
DEPTH TO WATER.INITIAL: V AFTER 24 HOURS: t LOGGED BY:

Material Description

7715

7710

dk.bro,vn,dry SANDYLEANCL{YW/GRAVEL

15,5 24

COAL
fine grained, occasional gravel layer
(ntu

dk. btown, sfighlly molst,
slifl SANDY LEAN CLAY

(fiil?)

SANDY LEAN CI-AY WGRAVEL
pinhole structure

orar4€So$n, mo{st SILTY GMVEL WSAND

RB&G
ENGINEERING

INC.
PROVO, IJT II

OTHERT€STS
UC = Uflconlir$d ComDresslon
CT = Conso[dadon
OS = DircctShea
TS = Tdilial Shoar
CBR = fullfomla Beefhg Ratio

UNDISTURBED SAMPLE



TEST PIT LOG TEST PIT NO. F.1 TH
SHEET 1 OF 1

PROJECT: KINNEY MINE

CLIENT: GEO-HUNT 9ONSULTtNG, LLC_

LOCATION: FUEL / N:74,629 E:38,415 .- . __
DIGGING METHOD: JOHN DEERE 160 TRACKHOE
OPERATOR:

PROJECT NUMBER: 200701.045

DATE STARTED: 917rc7

DATE COMPLETED: 9I7IO7

GROUND ELEVATION: 7724.0'
DEPTH TO WATER - INITIAL; V AFTER 24 HOURS: !

7720

7715

7710

7705

SC-SM

sc-stv

cL-li/L/
SC-SM

dk, brorn,dry SANDY LEAN CLAY

blown, slighlly mdsl, loose SILTy CLAyEy SAND lu177cRAVEL

coal layers
(fi8)

SANDY SILTY CLAY TO S]LTY

dk. brovn, stighrty motst CLAYEY SAND

l{, brc{,rn, slghtly rnoist StLry SAND W/GRAVEL
more gravel Wdepth

It. bro'rn,stighrtymo'st, sILTY GMVEL wisAND
dense

I

Go
F

RB&G
ENGIh[EERING

INC.
PROVO. UT&r

oTHEF. IESTS
UC = Unconfined ComFresBion
CT = CoNolidallon
DS = Dkect Shear
TS = Tdaxial Shs€r
CBR E Cdilomia Beadng Ratio



Table 1

SUMMARY OF TEST DATA

Orror=.,
LOCATION

Kinney Mine
Scofield, Utah

PROJECT
FEATURE

NO, 200701-045
Foundations

HOLE
NO.

DEPTH
BELOW

GROUND
SURFACE

tfrl

STANDAFO
PEN€TRATION

BLOWS
PEB

FOOT

N.PLACE
UNCONFINED

COMPffESSIVE
STRENGTH

(psfl

ATTERBERG TIMITS MECHANICAL ANALYSIS UNIFIED
SOIL

CLASSIFICATION
SYSTEM

(modif ledl

OBY

UNIT

l,vH0aT
locll

MOISIUFT

t96l

ttoul0
Lli\,llT

(%l

Pr.ASItC

UMIT
lut

PI.ASTICITY

INOTX

t9{l

PESCENI

BRAVEL

PERCEI{T

SAIID

PEfiCEN'

st[T
& ctAY

cv-2.1TH 2 Grab 95.0 9.0 32 15 17 cL-2
o Grab 3.1 NP 64 23 13 GM

cv-2-3 TH J Grab 106.1 76 4000+" 25 f3 12 cL-1

6 Grab 88.6 6.5 4000+* 23 17 6 CL-ML

I Grab 97.1 4.8 4000+' 19 15 4 CL-ML / SC-SM

cv-5"1 TH 3 Grab 89.8 5.8 4000+" 22 15 cL-l
I Grab 90.7 7.1 4000+* 21 1-' 4 CL.ML

12 Grab 95.8 s7 4000+* 22 12 10 cLl
19 Grab 96 4000+' 23 13 10 GL.1

CL€-z TH 12 Grab 112.7 13.8 4000+' 42 16 26 cL-2
15 Grab 14.1 4000+* 33 15 18 cL"2

WSF-,I TH 6 Grab s7.9 4.5 2827 21 16 5 CL.ML
fvsF-2 Ttl 3 Grab 91,0 4.6 NP 29 45 26 SM

t I Grab 4.7 10 15 4 CL-ML / SGSM
Wsr+rn 6 Grab 89.6 4.6 NP u 38 28 SM

I Grab 96.3 10.1 3000* 22 14 I cL-1

12 Grab 61 3320* NP 34 38 28 SM

MDF-ITH 3 Grab 102.7 4.9 20 16 4 CL-ML / SG$M

9 Grab 86.6 8.4 3240' 25 14 11 cL-1

18.5 Grab 108.7 10.8 2760* 23 13 10 cL-1

MDF.2 TH 3 Grab 108.6 4.6 20 15 5 34 38 28 SC-SM

() Grab 118.5 3.8 NP 38 47 15 SM

15 Grab 94.8 9.3 3520* 23 14 I cL-l
MDF.3 TH 6 Grab 102.9 5.8 NP 34 39 27 SM

15 Grab 75 4000+* 22 12 1^ cL-1
18 Grab 53 4000+* 21 13 I cL-1

CS+l TH 6 Grab Goal
o Grab 8.8 2080* 23 14 I cL-1

12 Grab 15.5 2240r 24 16 I cL-l
F.I TH I Grab 91,3 5_6 22 18 4 18 42 40 SC€M

o Grab 6.1 21 16 5 CLML / SC.SM
NP=Nonplastic

H:'C007\045_Kinney MineV-abSummaryTestPits. I 00Z.doc

oravne value used to estimate unconfined compres$ive Strength.

RB&GENGINEERINq INC.
Provq Utah
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DRILL HOLE LOG BORING NO, PORTAL.I DRL
PROJECTT KINNEY MINE _ ._ | ttt-r .t otl
CLIENT: GEO-HUNTCONSULTING,LLC PROJEGTNUMBER: 200701.045

LOGATION: * DATE STARTED: 8l31ln7

DRILLING IUIETHOD: IR DATE COMPL€TED: 8/31/07

DRILLER: S. MCCRAKEN GROUND ELEVATION; 7890.6'

DEPTH TO WATER . INIT]AL: V DRY' AFTER 24 HOURS: ! N.M. LOGGED BY: M. HANSEN

Elev-
(fti

Depth
(ft)

o,o

=J

Sample

Material Description E6oa.
a--o

E8
=1E5o=>d

Atter. Gradation 6
o
F
o

q)q
oog

See
Legend

uscs

E
E
Jp
=q
J

o,E
E

G
G

s

(,

s
D
(\to

.9

.=

7890

7885

TBBO

7875

7870

q

10

15

20

10

13

13

10

0

I

n

2

18

11

0

42

6,10

Core
55,0

Core
28.0

5,10,7

Core

0,0

9,5,2

039

Core

0,0

14,1 1,10

1.88
Core

100,0

4,6,10

Core
0,0

Core
117,50

Ct-ML
Gl'rl

GM

GM

GM

UL

GM

CL

OH

OH

GM

. SANDY SILTY CLAY
rr. Drown, ory

t

72 78

NP

4

cc

0

23

41

22

5S

It. bfown, dry

yellow & lt. brouln, dry

ydlow & ll brown. dry

INTERBEDDED SILTSTONE &
SANDSTONE GMVELS & COBBLES
IN A SANDY S]LT MATRIX
oecasional clay layers to 1" thick

ydbw & lt. brolrn, dry,
l00s€

h gray-bro,vn, slightlymoist, LEAN CLAY WSAND

72

SILTY SANDSTONE
VERY HIGHLY WEATHERED

yeflow, dry

blac*, dry

blak, dry med. dense
COAL
very highly weathered

-CTtrYEY-M-UDS-TON_E-

It. btorrn, dry
SANDSTONE
more competent Wdepth

L
RB&G

ENGINEERING
INC.

PROVO. [n,lH

g]llERrEslC
UC. Unconlined Conpmssion
CT = Consolidalim
DS - Urecl Shear
TS = Trhxial She2r
CBR = Cellroml6 Bearhg Ratio
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TEST PIT LOG TEST PIT NO. TT.1-2 TH
SHEET 1 OF 1PROJECT: KINNEY MINE

CLIENT: GEO-HUNT COI.I-SULTING, LLC PROJECT NUMBER: 200701 .045

DATE STARTED: 915107

DATE COMPLETED: 9/5/07

GROUND ELEVATION: 7873.1'

LOGATION: TRANSFER TOWER / N:74,070 E:38,823 .. ____

DIGGING METHoD: JOHN DFERE 160 TRACKHOE

OPERATOR:

DEPTH TO WATER.INITIAL: V ONY' AFTER 24 HOURS: Y

7870

7865

CL.ML

GC

CUGC

CL-ML

ll brown #sone grean, 
sANDy srLT woRGANrcs

SILTY CLAY WGRAVEL
tl. hwn, dry some pinhole structure, flagstone

cobbles of sandstone

dry COBBLES & GRAVEL WCI-AY

r.brov'n,dry S[wEittCLAYrocrAYEY

dk.brown,dry SILTY CLAY W/GRAVEL

rr b'oi,m, dry fff[:t-Y|?nT.

RB&G
ENGINEERING

INC.
PROVO. (JTAH

OT'IER TESTS
UC = Unmnlined Compresstm
CT = Consolidalion
DS = Ditcl Sfieil
TS = Triexlal ShBsr
CBR' Calfonde Beerhs Ratio
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Tablc I

SUMMARY OF TBST DATA

, PROJECT Kinney Mine
LOCATION Scofield, Utah

PROJECT NO. 200701"045
FEATURE Foundations

l,

i

t

HOLE

NO.

DEPTH
BELOW

GHOUND
SUFFACE

{tr)

STANOARD
P€NETFATION

SLOWS
PEN

FOOT

IN-PLACE
UNCONFINED

COMPFESSIVE
STRENGTH

(pstl

ATTERBERG LIM]TS MECHANICAL ANALYSIS UNIFIED
SOIL

CLASSIFICATION
SYSTEM
lmodif iedi

ORY

UNIT

WEI6HT

(ocll

MOISIURE

{$)

u0ut0
t.ilvllr

t*t

PI,ASTIC

trMtT
t%t

PI.ASTICITY

INOEX

{ff}

PERCTNI

GRAt/ET

PtRCtf,rI

SANO

PTRCTNT

sttT
& CIAY

Portal
1.DRL

10-1 1_5 17 5.0 NP 55 23 22 GM

19-20 5 16 72-O 78 74 4 0 41 59 OH

cv-2-2
DRL 3-4.5 52 3.6 NP 4E 59 26 SM

s-10.5 11 49 NP 17 61 22 SM

15-16.5 '19 44 NP +z 49 o SP.SM

25-26.5 19 10.7 .tl 15 16 UL-Z

NS-1
DRL

6-7.5 28 53 22 'tJ 9 L,L- I

9-10-5 at 61 26 13 13 L,L- |

15-16.5 46 53 NP 6 ZJ 69 ML

22.5-24 IJ 118 26 13 13 at {

31 5-31.9 109.6 18.8 (-t

s-1
rDRL

10-t 1 .5 z5 7B 28 14 14

I 20-21,5 19 12.9 24 14 10 -t1

30-31.5 27 128 26 14 12 CL-1

40-41.5 25 175 6280" 28 15 ,ia cL-1

50-51.5 29 16.2 5840* 34 15 1S cL-z

57 113.9 toJ

66 103.4 18.1 CL

70-71.5 35 17.2 8280* 35 14 21 cL-2

cv-4-1
DRL

5-6 5 21 100 25 18 cLl
10.F15 Core 92 13 24 24 52 L.L- I

15-16,5 55 10.2 a1 41tl 10 cL"1

21.5-25 Core 11.9 3600- 22 tz 10 CL.1

25-26.5 22 13.8 2240* 26 10 16 cL-2

31.5-35 Core 10.5 2220* 21 10 11 cL-1

35-36.5 o 171 3200* 21 11 f0 cL-1

41.5-45 Core 171 29 13 16 CL-z

45-46.5 74 146 3320. 30 14 16 CL-2

55€0 Core 126 4000" 21 14 7 cL-1

66.5-70 Core 126 4000* 29 11 1B 15 19 66 cL-z
sc-2
DRL

23-24 24 12 12 cL-1

, NP=Nonplastic
i 
]rvane 

value used to estimate unconfined compressive strength.

; RB&G ENGINEERING, INC. I-l:V007\045_Kinney Minc\labSummaryBotings.l00T.doc

i..: Provo, [Jtah





RB&G
ENGIIYEERING

INC.
PROVO. L'TA}i

OTI{ER IESTS
UC = Urconlin8d CofiDression
CT = Cofl$olidalion
DS = Oirecl Shoar
TS = Tduid Shear
CBR = Calijomia Bosring Ratio
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DRILL HOLE LOG BORING NO. CV-2.2 DRL
PRoJECT: KINNEY lVllNE

CLIENT: GEO-HUNT CONSULf[\lc, LLC

LOGATION;

DRILLING METHOD: SIMCO 2800 / C,F, AUGER

DRILLER: S. MCCRAKEN

PROJECT NUMBER: 200701.045

DATE STARTED: 911107

DATE COMPLETED: 9/1/07

GROUND ELEVATION: 7841,2,

DEPTH TO WATER - INITIAL: V AFTER 24 HOURS: T

7835

7825

7815

781 0

18

16

12

18

12

1n

4,5,5

arTrE

30,21,12

11,9,10

4,7,12

7 ,11,36

CL-ML

CL-ML

SM

SP-SM

SP.SM

gra''brown' dry' lim 
SANDY srLry CLAY

t0 7

NP

15 4A

61

yeflo1Fbro\r,n, dry, very
dense

yellow.brotvn, dry, dense

yellovr.brofln, dry, med.
oense

yellow-bro$n, dry, ned.
dense

SILry SAND WGRAVEL
very highty weathered sandstone

It. tuown, dry, m6d donse

SANDWSILT& GMVEL
very highly weathered sandstone

It brown,dry, med dense

LEAN CI.AYW/SAND
very highly weathered mudslone

RB&G
ENGIh[EERING

INC.
PROVO. UTAII

LEGEND:
DISTURBED SAMPLE

UNDISTURBED SAMPLE

2,3,2- BlowCountPer6'
O.45+ Torvane(tsO

PUSHED
O.45+1oruane(lsO

OItrER TESTS
UC = Unmnfin6d Compression
CT = Ctrsolldalion
DS = Dlract Siear
TS q Tdexial Shear
CBR = CaEftrnla Eeslhg Ratio



TEST PIT LOG TEST PIT NO. CV-2.3 TH
PROJECT: KINNEY tvllNE

GLIENT: GEO-HUNT CONSULTTNG, LLC pRoJEcT NUMBER: 20O701.O4s

LocATtoN; DATE STARTED: glslo7

DIGGING METHoD: JOHN DEERE 160 TRACKHOE DATE coMpLETED: 9/5/07

cROUND ELEVATION: 7805.2'

DEPTH TO WATER .lNlTlALr E

7805

77S5

+1.00

+1.00 CL-ML

CL.MU
SC-SM

SANDY LEAN CLAY W/GRAVEL
dk brown,drytoslightly {flll)
mctst, vW sliff

25

ll. brol#n, dry, very stiff

SANDY SILTY CLAY W/GRAVEL
very blocky

It. hown, dry, trery stiff SANDY SlLry CLAY TO SILTY
CLAYEY SAND
oinhole structure

SANDSTONE
It bown, dry, dense weathered, becomes rnore compelent

w/depth

RB&G
ENGIFIEERING

INC.
PROVO. UTAII

LEGDNDI
DISTURBED SAMPLE

UNOISTURBED SAMPLE

9ITIEEIESIS
UC . Uncofmd Conprgssion
CT = Consolidetton
DS = oirect Shsr
TS = Tdaxlal Sholrr
CBR = Calilqnia Eeanho Rallo
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Table I

SUMMARY OF TEST DATA

PROJECT Kinney Mine
LOCATION Scofield. Utah

PROJECT NO. 2OO7O1-045 i

FEATURE Foundation5 I

HOLE

No.

DEPTH
BELOW

GROUND
SURFACE

f ftt

STANDAFO
PENETBATION

BLOWS
PER

FOOT

IN.PLACE
UNCONFlNEO

COMPfiESSIVE
STRENGTH

(f,sll

ATTEFBERG LIMITS MECHANICAL ANALYSIS UNIFIED
so11.

CLASSIFICATION
SYSTEM

{modilied}

UXY

UNIT

l,Ytl0HT

lDcll

MOISTUEE

fl{l

LIOU]D

Lriilr
tlal

Pt ASTtC

r-tMtT

{16l

PIASTICITY

INDEX

i%'l

PERCTNl

GfliWEI.

PIRCTNT

SANO

PTBCINT

SII.T

&ctAY

Portal
1-DRL 10-'11.5 17 50 NP 55 z1_ GM

19-20.5 16 78 74 0 41 59 OH

cv-2-2
DRL. 3-4.5 52 Jfi NP 15 59 26 SM

9-10.5 11 4.9 NP 17 61 22 SM

15-16.5 40 4.4 NP 4Z 49 I SP-SM

25-26-5 19 107 31 15 16 wL-1
NS-1
DRL 6-7.5 28 5.3 22 I cL-1

9-10.5 52 61 26 IJ 13 CL-1

15-16.5 46 5.3 NID 6 25 Hq ML

22,5-24 23 118 26 13 44. cL-1

31 .5-31.9 109.6 18I CL
s-1

\DRL 10-11.5 23 7.8 to 14 14 cL-1

, 20-21.5 19 12.9 24 14 10 CL-1

30-31.5 27 128 zo 14 4a cL-1

40-4'1.5 ?5 17,5 6280- zd 15 13 f\t 4

50-51.5 zs 16.2 5840. 34 to 19 wL-z

57 1 13.9 16 3

66 103.4 18.1 CL

70-71.5 35 17.2 8280' 35 14 21 cL-2
cv-4-1

DRL 5-6.5 21 10.0 za 1B cL-1

10.5-15 Core 9.2 20 13 7 24 24 52 cL-1

15-16.5 55 102 21 11 10 cL-'l

2',t.5-25 Core 11.9 3600* 22 12 10 cL-1

25-26.5 22 13.8 2240* 26 10 16 cL-z
31.5-35 Core 10.5 2220* ?1 10 11 cL-1

35-36.5 o 171 3200* 21 11 10 cL-1

41.5-45 Core 171 29 16 CL-2

45-46.5 74 14.6 3320* 30 14 16 CL2
55-60 Core tz,o 4000. 21 't4 UL. I

66.5-70 Core 12.6 4000* 4V 11 18 1E 19 66 CL-z
sc-2
DRL

23-24 24 12 tz CL-1

NP=Nonolastic
Ionuane value used to estimate unconfined compressive strength.v

RB&C ENOINF,ERING, INC. H:\2007\045_Kinncy Mine\LabsurnrnaryBorings l007.doc
, I)rovo, Utah



Table I

SUMMARY OF'TEST DATA

!r*orr.,
LOCATION

Kinney Mine
Scofield, Utah

PROJECT
FEATURE

NO. 200701-045
Foundations

HOLE
NO.

DEPTH
BELOW

GROUND
SURFACE

tft)

STANDASD
PEN€TRATION

Btows
PEB

FOOT

N.PLACE
UNCONFINED

COMPRESSIVE
STRENGTH

(pst,

ATTERB6FG TIMITS MECIIANICAL ANALYSIS UNIFIED
SOIL

CLASSIFICATION
SYSTEM

{modifisdl

DRY

UNIT

urtt0HT

anctl

il,IOISTUBT

(9{l

il0utD
UMtT
('6)

Pt-AsTtc

r.rMtI

l$l

PljsTlcriY
INt)TX

$l
PEBCEIII

DRAVET

PEflCENT

sAt{0

PERCff,IT

Efl-T

& cuY

cv-2-1TH J Grab 95.0 9.0 32 15 17 cL-2
Grab 3.1 NP 64 23 13 GM

CV-2€ TH .' Grab 106.1 76 4000+" 25 13 12 cL-.1
6 Grab 88.6 6.5 4000+" 23 17 6 CL-ML
I Grab s7.1 4.8 4000+* 19 15 4 CL.ML / SC-SM

cv.5-1 TH 3 Grab 89,8 58 4000+* 22 15 7 cL-1
9 Grab 90.7 71 4000+' 21 .17 4 CL-ML
12 Grab 95.8 9.7 4000+* 22 12 10 cL-1
19 Grab 96 4000+*

4000+*

23 13 10 cL-1
CL5-2 TH 12 Grab 112.7 13,8 42 16 26 cL-2

15 Grab 14.1 4000+r 33 15 18 cL-2
WSF.I TH 6 Grab 97.9 4.5 2827 21 16 5 CL-ML
WSF-2 TH 3 Grab 91.0 46 NP 29 45 26 SMI I Grab 4.7 19 15 4 CL-ML / SC-SM
Fsr-s rH 6 Grab 89.6 4.6 NP 34 38 28 SM

Grab 96,3 10-1 3000* 22 14 I cL-1
12 Grab 6.1 3320* NP 34 38 28 SM

MDF-1 TH 3 Grab 102,7 4.9 20 16 4 CL-ML / SG.SM
I Grab 86,6 84 3240r 25 14 11 cL1

18.5 Grab 108.7 10.8 2760* 23 13 f0 cL-l
MDF-?TH 3 Grab 108.6 4.6 20 15 5 34 3B 28 SGSM

6 Grab 118.5 3.8 NP 38 47 15 SM
15 Grab 94.8 9.3 3520* 23 14 o cL-1

MDF.3 TH 6 Grab 102.9 58 NP 34 39 27 SM
15 Grab 7.5 4000+* 22 12 t0 cL-1
f8 Grab 5.3 4000+* 21 13 I cL-1

CS.1 TH A Grab
Coal

9 Grab 8,8 2080, 23 14 I cL-1
12 Grab 15.5 2240' 24 16 I GL.1

F.ITH 6 Grab 91.3 5.6 22 18 4 18 42 40 SC-SM
I Grab 61 21 16 5 CL-ML / SC.SM

plastic
*Toravne value used to estimate unconfined compressive Strength.

H:\2ffi 7$45_Kinncy Minc\LabSummary'TestPirs. | 00?.doc
RB&GENGTNEERING,INC.
Provo, Ukh





DRILL HOLE LOG BORING NO. NS.1 DRL
SHEET 1 OF 1

GLIENT: GEO-HUNT CONSULTING. LLC PROJECT NUMBER: 200701 .045

DATE STARTED: 8/30/07

DATE COMPLETED: 911107

GROUND ELEVATION: 7785.2'

LOCATION: NON-SPEC CO

DRILLING METHOD: SIMCQ 2800 / C.F. AUGER & H.O. CORE
DRILLER: S. MCCRAKEN

DEPTH TO WATER - INITIAL: V PNY AFTER 24 HOURS: ! N.M.

13

5

6

0

0

15

2

18
/\

30

42

35

t)E

19

JO

13,16,10

7,7,10

11,13,15

9,24,28

32,fit3',

11,19,27

19,50n'
Core
50,30

Core
0,0

Core
0,0

7,10,13
0.80

1 0,10,14

5,10, I 2

0.90+
Core
0,0

Core
1.78

50,0

Core
tM,0

Core
100,0

Core
72,0

Cole
76,0

Gore
97,0

7780

7760

7755

7750

7745

7740

gJay.brown, dry, very stiff

SANDY SILry CLAY
dk. bmr,en, dry, slif, occasional Cobbles
sfight pinho{e structure

graiLbroyn,dry,dense SILTYCLAyEy GRAVELWSAND
possible cobbles

CL-MI

CL.ML

cL-1

cL-1

GC-GM

OH

ML

SM

SM

cL-1

CL

^l

CL,GM

CL,GM

CL,GM

CL,GM

CL,GM

53

It broso, dry, dense

lr. kown, dry

lvery higlrly weatleroq gjllgtgl'e _ _ _
SILry SAND WGRAVEL
very highly weathered sandstone,
more competent ildepth

brovn, slhhtly mcist, stifi

browo, sllghlly mo'sl, slift

SANDYLEAN CI.AYW/GRAVEL

It. brorvn, ydblv'born &
gray, molst, very stif,

ll. hown & yefio,rr-bror,vn,

moisl, verystiff

lan, dI gray &
y'sllo'rFbrow, slignlly
moist, wy stiff

It. bm{rn & ydloly+own,
slighlly irdst

ll, brc\tn, gmy &
yefovr+wn, slightly moisl

H. bmn, rust & gray,

slightly moisl

It. brcwn, gfay &
yeIowbrwn, sligblly nnist

SANDY LEAN CLAY W/GRAVEL
sandstono cobbles and/or boulders

RB&G
ENGII\EERING

INC.
PROVO. IJTAH

DISTURBED SAMPLE

CORE

UNDISTURBED SAMPLE

2,3,2+ 8lowCounlper6"
0.45+ Torvane(tsf)

??.jt*-- 
Rock Quality Desisnation (% RQD)

,S;=U-* eercent Sample Recovery

0,45+-Torvane (tsf)

9IIEE.IESIS
UC = Uncor$ned Compresslon
CT = Oonsofidaliorl
DS " Dlrect Shedr
TS = Tdo(irl Shear
CBR E Callfomfa Eearlng Ratio



DRILL HOLE LOG BORING NO. S.1 DRL
SHEET 1 OF 2

LoGATION: SPEC COAL STOCKE,TLE / N:24,730 E:38.707
DRILLING METH0D; LONGYEAR 44 & cME-28001c.F. AUGER & H.e. coRE

PROJECT NUMBER: 200701 -045

DATE STARTED: Sl2lol
DATE COMPLETED: 9/f 2/07

GROUND ELEVATION: 7784.6'CRAKEN

DEPTH To WATER - lNtTtALr V AFTER 24 HOURS:T N.M. LOGGED BY: G-l.H.. M.N H

7780

7775

7770

7765

7755

7750

7740

18

34

0

z

22

I

41

2

24

't2,16,21

10,1 1,15

r0,13,26

10,10,20

1 3,10,1 0

7,10,17

Core
2,20
100,0

Core
0,0

14,10,',tl

Cfle
1.45
51,29

7,13,12
1.57

Core

1.63

97,86

4,6,7

0.91

Core
0.85
57,57

CL-ML

CL.ML

cL-1

CL

ct

CL

CL

CL

d|t, bo'r,n lo black, dry,
very slifl
brcwn, dry very sliff,
slight pinhole slructure

SANDY SILTY CI"4Y
coal & sdndstone gravels, occasjonal
cobbles

dk. gray lo brDwn, dry to

slighlly fiobt, had

dk, gray t0 lt, gray-brown,

dry to slightly moisl, hard

It. b&wn lo gray, slightly
moist, r€ry$tiff

dk. gray b blown, $lbhtly
rEisl, vEry stitf

SANDYLEAN CLAYW/GRAVEL
sandstone cobbles & boulders. sand
layers to 3" thick

ll. brown, sligh(ly fi}cist,
Yery stiff

ll. orang€-brc! ,n, slightly
molsl, t/€ry sfff

rust bmwo, very r[isl,
vsry stifl

gray.blorvn, moasl, 
'/€ry

stilf

trango.bo\,yn, mdsl, very
sliff

gtay-hown, nFbt, Yery

stitf

gmy, mcist, silff

gray to lt. town, nnisl,
slilf lorcrysliff

r2.8 28

28

RB&G
ENGINEERING

INC.
PROVO. t'l'Alt

OTHER IESTS
UC = Unconfined Com!rcssion
CT = Consolid8lion
OS = Dkacl Shear
TS s Tftxlal Shear
CBR = Catromla Bearing Ratio
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B
N

DRILL HOLE LOG
pRoJEcr: KINNE'MTNE 

BORING No' S-1 DRL

CLIENT:

LOCATION; DATESTARTED: trrt_
DRILLING METHOD: LONGYEAR 44 & CME-2800 / C.F. AUGER & H.Q. CORE DATE COMPL ETED: 9112]07 _
DRILLER: S. MCCRAKEN 6ROUND ELEVATTON: 77g4.6
DEPTH TO WATER - INTTIAL: V DRY' AFTER 24 HOURS:! N.M. LOGGFD BY: G.L.H,. M,N.H

Elev.
(ft)

Depth
{ft)

o)o

.=

Samp[e

Material Descriotion

)
6aog-o

Oo\

Ed

Atter Gradation

oF
o
U

oo
Lio

See
Legend uscs

=
s
-p

-9J

xo

6

s
T
d

a
rc
trs(t)

;S

o

6

7730 -

7725

77 20

7715 -

7710

-

-

:
:

l

I
II
l
ll
j
I

J

7705

7700

769s

7690

TAAq

F6

60

65

70-

-

,t_

I
l

so-l
I

I
Il

Iru-l

l
I-t

no-l

III
1

nu-l
I
Jl

I
J

I

18

42

18

42

22

18

42

t8

o JO
1.46

Core
100,0

B,19,24

0.90+

Core
1.37

100,63

Core
0,90
36,0

Cors
23r

104,100

10,1 7, t8
20r

Core
2,14

100.100

10,19,20

0.90+

cL-2

CL

^l

CL

CL

CL

vl-t

ct

rl

|t. gray-Drown, motst, very
$tiff

SANDY LEAN CLAY W/GRAVEL
Ir. oranoe.bror,rn. rnoist. sandstone cobbles & boulders, sand
very stiff laYers to 3" thick

It Drown, mqsl, very slifi to
hard

gray lo rusty.broM & It
brown, mcfst, hard

yello|/-trown lo brcvn,
noist, stiff

SANDY LEAN CLAY WGRAVEL
sandstone & mudstone cobbles &
bouldersgray-b{own &

yellwtrouin, moist, hard

bDwn, moist, had

brcwn, moist, hard

brown lo lt, brosn, rnoisl,

hard

1 13.

103.4

toz

163

lBl

172

34

35

19

21

CT

CT

RB&G
ENGIIIEERING

INC.
PROVO, [rTAfl

OTHER T€STS
UC = Unconfined Compresslon
CT = Consolldallon
DS = Dlrec{ Shedt
T$ = Tduiel Shear
GBR = C€lifomla Bearing Rato
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Table 1

SUMMARY OF TEST DATAo
PR

LO
OJECT Kinney Mine
CATION Scofield, Utah

PROJECT NO. 200701-O45
FEATU RE Foundations

HOLE
NO.

OEPTH
BELOW

GROUND
SURFACE

I ll)

STANDARD
PENETRATION

BLOWS
PER

FOOT

IN.PLACE
UNCONFINED

COMPRESSIVC
STRENGTH

(psl)

ATTERBERG LIMITS MECHANICAL ANALYSIS UNIFIED
SOtL

CLASSIFICATION
SYSTEM
lno4itie'l

DRY

UNII
WEIOIII

lnrfl

MOISIUEE

t%l

U0urD

UMtT

{r(l

PIJISTIC

uMrT
titl

PLASTIDITY

INt)EX

t9|)

PEBCENI

6BAVtL

FERCENT

s,lN0

PTRCTNI

SILI
& C1AY

Portal
1_DRL

10-11.5 17 50 NP 55 23 22 GM

19-20.5 16 720 78 74 A 0 41 59 OH

cv-?-2
DRL 3-4.5 52 JO NP 15 59 'A SM

9-10.5 11 49 NP 17 61 zz SM

f 5-16.5 19 44 NP 42 49 I SP-SM

25 26.5 19 107 31 15 to CL-z

rys-1 ,

DRL.'
b- /.5 28 5.3 zz 13 o CL.1

9-10,5 cz 6.'r zo 13 13 cL-1

r5-16.5 46 5.3 NP b 25 69 ML

22.5-24 23 118 26 13 4a rtl

31.5-31.9 '109 6 188 L.L

.D-l
ronr- 10-11.5 23 78 28 14 14 CL-1

, 20-21.5 IV 12.9 24 14 10 cL-1

30-31.5 27 12.8 26 t4 12 cL-1

4A-41.5 25 17.5 6290. 28 15 13 cL-1

50-51.5 29 16,2 5840* 34 15 1S CL.2

57 1 13.9 16.3

66 103.4 4a ,l CL

70-71.5 35 17.2 8280" 35 14 21 ct-z
cv-+1

DRL
5-6.5 21 10,0 25 1B 7 cL-1

10.5-1s Core 92 '13 7 24 24 52 CL-1

1S16.5 55 10.2 21 11 10 cL-1

21.5-25 Core 11.9 3600. 22 12 UL- I

25-26,5 22 13,8 ?240* 26 10 16 cL-2

31.5-35 Core 105 2220* 21 IU 11 CL-1

3s-36.5 I 17.1 3200* 2',! 1',\ 10 CL.1

41.5-45 Core 17.1 29 13 to CL.z

45-46.5 74 r46 3320* 30 14 wL-z

55-60 Core 12.6 4000* 21 14 UL. I

66.5-70 Core 12-6 4000. 29 11 18 15 19 66 CL-2

SC-2
DRL

23-24 24 12 12 C1.,1

d".)""#l,Xlli! """0 
to estimate unconfined compressive strensth.

RB&G ENGINEERINC, INC. Ilt\2007\045_Kirrney Minc\LabSrrnrnaryBorlngs.l007.doc
, Provo. Utah



Tablc 2
Page I of 1

OTHER LABORATORY TESTINGo
PROJECT Kinney Mine
LOCATION Scofield,Utah

' Vlsual Classification
"8ulk Sampl€

PROJECT NO. 200701"045
FEATURE

CHEMICAI TESTS

SAMPLE LOCATION
DEPTH BELOW

GROUND
SURFACE

(ft)
pH RESISNVITY

[ohm-cm)
SULFATE

(%l
USCS (MODIFIEDI /

AASHTO
CLASSIFICATION

3.NS.1 6-7.6 80 676 1 0.0031 cL-1

1 1-MDF-2 J EZ 7202 o.o064 SC.SM

9-WSF-1 o 73 3322 0,0195 CL-ML

13-WSF-2 7.8 6502 o.0315 SM

DIRECT SHEAR TESTS
CONSOLIDATED DRAINED

SAMPLE
LOCATION

DEPTH EELOW
GROUND
SURFACE

(f0

DRY
OENSITY

lpcfl

FRICTION
ANGLE

a
(degreesl

COHESION c
lpsil

USCS (MODIFIED} /
AASHTO

CLASSIFICATION

07-cv-5-1 TH 1.' 95.8 20 15 cL-1

MULTI-STAGE CONSO LlDATEJfi ffiiii'''BTT'T=F3f; 
",,,=U' 

E MEAS URFMENTS

SAMPLE
LOCATION

DEPTH BELOW
GROUND
SURFACT

lftl

TOTAL STRESS EFFECTIVE STRESS

USCS (MODIF]EDI /
AASHTO

CLASSIFICATION

FRICTION
ANGTE

O,*,
(de0rees)

COHESION

ritlt

FRICTION
ANGLE

o
Idegrees)

COHESION

lpsil

CV.4-1 DRL 20-21.5 29.6 2 36.0 2 CL

SC-z DRL 23.24 32.6 2 36.7 2 cL-1

RB&G ENGINEERING,INC.
Provo, Utah Page l ofl

H:U00?\045*Kinncy Mine\IxbSummary2. I 007.doc
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DRILL HOLE LOG BORING NO. CV-4.1 DRL

c LIENT: _GEO.:HUl\lT CONS U LT!

LOCATION:

DRILLING METHOD:

DRILLER: S. KISSNER

PROJECT NUMBER: 200701 .045

DATE STARTED: 9113107

DATE COMPLETED: 9114107

GROUND ELEVATION: 7776.3,
DEPTH TO WATER - INITIAL: g DRY AFTER 24 HOURS: ! LOGGEDBY: M. HANSEN

7775

7770

7765

7760

7755

7745

7740

7735

7730

Core
83,0

55i6"

Core

0,99+
/8,44

18,25,30

Core
1M,57

17 ,27,41
0.90+

7 ,11,11
0,56

Core
0.79
91,0

5,5,8
0,55
0.58
Core
0.69
51,0

3,4,5
0.80
Core
0.42
0.77
46,0

9,1 2,1 5

Core
0.90+
100,0

20,1 8,56
0.83

Core
0.90+
1ffi,29

CL

CL-J

CL

CL

cL-1

cL.1

CL

CL

cL-1

cL-2

CL

cL-1

cL-1

CL

CL

cL-2

cL-z

CL

It

18

35

b

18

42

18

38

14

38

18

LL

18

19

10

42

f3

42

brown, dry, very slifl

brovn, slighll/ rnoisl, very
stiff

very dk. holYn to black,
$ljghtly moist, very stiff

dk. gray, slighlly nnist.
hard

bmwn & yellow.brown,

slbhuy rscisi, r/ery sti{t

brc in, slightly fioist, hard

brDwn, sighlly floist, hard

brown, slightly mcfst, herd,

weathercd coal In sample

bro,vn & dk. gray, moisl,
hard

brown, noist, stiff lo vory
sliff

brown, rpisl, slilf lo very
slill

SANDY LEAN CLAY WGRAVEL
sandstone cobbles & boulders

brown, moist, stiff

brcwn, molsl, slift

bDwn, mdsl, stilf

bruwn & yEllow-bfo\m,
rnoisl, slilf

broyn, mdst, stifi

oreen-gray, yslloil-brown &
grey to black, moisl" r€ry
sfiff

It. groy to brown, rnoisl,
sttf to !€ry sliff

dk. gny & hown, nnilsl,
very sli{f

GMVELLY LEAN CI.AY WSAND
sandstone cobbles & boulders

10.2

11.9

13.8

10.s

17.1

14.6

21

22

26

21

21

a t*"rl RB&cv 
lE61l 

ENGTNETRTNG

Pnovo, UTAil

OlHER TES,TS
UC = Unonfned Compfesslon
CT = Consolidation
DS ' Dilect Shear
TS = Tdadal Sheaf
CBR = C€lifomis E$nirrg Ratlo



DRILL HOLE LOG BORING NO. CV.4.1 DRL
Et z t)r /.

CLIENT: GEO-HUNr CONSULTTNG, LLC
LOCATION: CONVEYOR BENT./.N:7S,077 E-38,7.86 __.
DRILLING METHoD: LONGYEAR 44 / H.e. CORE W/SpLtT SPOON

PROJECT NUMBER: 200701.045

DATE STARTED: 9113107

DATE COMPLETED: 911 4107

GROUND ELEVATIONI 7776.3,
DEPTH TO WATER - lNtTtAL: V AFTER 24 HOURS:t N LOGGED BY:

Material Descriotion

7725

7715

77',tO

7705

7700

7695

7685

7680

Core
0.99+
67,t8

30/0"

Core
0.99+
100,0

8,20,41
0 90+

Core
100,0

13,40,54
0.90+

Cote
n 0O+

100,0

12,33,52
0.90+

cL-1

CL

CL

CL

UL.Z

CL

GRAVELLY LEAN CLAY WSAND
sandstone cobbles & boulders

brovn, moisl, very slitf

brown lo dk gray-brcwn,
rnorst, very sliFf

GRAVELLY LEAN CLAY W/SAND TO
il;:l;,'#"*o'o*n' sANDy LEAN cLAy wcMVEL' sandstone cobbles & boulders

brown, mdsl, hard

browfl, moist, hard

RB&G
ENGIII-EERING

INC.
PROVO, UT^II

OTHER TESTS
UC = Unffifined Cmofession
CT: Consolidotion
DS = Direcl. Shsr
TS = Triil'ElShsr
CBR = Califomia Bsarlng Raiio



DRILL HOLE LOG BORING NO. SC.2 DRL
SHEET 1 OF 1

LoCATfoN: SCREENING & CRUSHTNG tN:T5,227 E:38.820
DRILLING METHOD: LONG

DRILLER: S. M9CRAKEN

PROJEcT NUMBER: 200701 .O45

DATE STARTED: 9114107

DATE COMPLETED: 9/f 4/07

GROUND ELEVATION: 7741.2'
DEPTH TO WATER - INITIAL: V DRY' AFTER 24 HOURS: I N.M LOGGED BY:

7740

7730

7725

7720

7715

771 0

1 1,r2,13
0.66

Core
34,0

5,6,10
0.52

Core
46,0

9,9,15
0.25
0.57

cL,'1

CL

CL.ML

1 15,6

bro$n, slbhtly moist, sliff

bmnn,slishtlyrnc{st,stiff SANDY LEAN CLAY W/GRAVEL
sandstone cobbles

brourn, slightly mc{st, slifr

hown, srrhry misr, sritr !*|}ilfl :H'?.TY 
WGRAVEL

b{ovrn, sllghtlymoist, fim SANDY LEAN CLAY W/GRAVELloslift sandstone cobbles

RB&G
ENGIhIEERING

INC.
PNOVO, I.ITAH

OTl{ER TESTS
UC = UrEonfined Comprssslon
CT = Consolidallon
DS = okecl Shear
TS = Tdsxlal Shear
CBR a Cdlifomia Bearin€ Ratio
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Table I

SUMMARY OF TEST DATA

PROJECT Kinney Mine
LOCATION Scofield. Utah

PROJECT NO. 200701"045
FEATURE Foundatlons

HOLE
NO.

DEPTH
BELOW

GROUND
SUBFACE

llrl

SIANDABD
PENETRATION

ELOWS
PER

FOOT

IN.PLACE
UNCONFINED

COMPRESSIVE
STRENGTH

{DSll

ATTEBBERG LIMITS MECHANICAL ANALYSIS UNIFIED
SOIL

CLASSIFICATION
SYSTEM
(ilodiliod)

DfiY

UNIT

!IEIGHT

lncfl

MOISTUfit

t!$

U0ut0
t-U\4tT

t99)

PUSTIC

UMtT

t9{j

PtnsT tctrY
INDTX

(sl

PESCENI

GRAVEL

PFBCfNT

SANt]

PEfiCTNT

sil.T
&ctAY

Portal
1-DRL

10-1 1.5 17 5.0 NP 55 t'2. zz GM

19-20.5 16 720 78 74 4 0 41 OH
ev-2-2

DRL 3-4,5 52 3.6 NP 15 59 26 SM

9-10.5 11 z+v NP 17 61 22 SM

15-16.5 19 44 NP 42 49 I SP-SM

25-26.5 10 107 31 15 to CL-2
NS-1
DRL 6-7.5 28 q? 1Z 13 I CL-1

9-10.5 52 61 zo 13 13 CL.1

15-16.5 46 5.3 NP 6 25 69 ML

22.5-24 aa 11.8 zo 13 13

31.5.31.9 109 6 1BB
s-1

IDRL 10-11.5 23 78 28 14 14 UL- !

, 20-21.5 10 12.9 24 4A 10 CL.1

30-31.5 27 12.8 26 1i 12 CL.1

40-41.5 25 17.5 6280* 28 15 13 cL-1

50-51.5 2S 16.2 5840" 34 15 19 cL2
57 113.9 163
66 103.4 181 t\l

70-71.5 35 17.2 8280' AF 14 4l CL.z
jv.4-i
DRL' 5-6.5 21 10.0 25 1B 7 cL-1

10_5-15 Core 9.2 20 IJ 24 24 J1 cL-1

15-16.5 10_2 21 11 10 cL-1

21.5-25 Core 11.9 3600* 22 ta 10 cL-1

25-26.5 22 13.8 2?40' 26 16 cL-2
31.5-3s Core 105 2220* 21 10 11 cL1
35-36.5 o 171 3200* 21 11 10 cL-1

41.5-45 Core 171 29 13 16 CL.z

45-46.5 74 146 3320* 30 14 16 cL-2
55-60 Core 12.6 4Q00* 21 14 7 CL.1

66.5-70 Core 12,6 4000. 29 11 18 15 19 66 cL-z

23-24 zq 12 12 cL-1

d;#"#A:Xl ur"o to estimare unconrined compressive strensth

RB&G ENGINEERING, INC. t.tM00?\04 j Kirrncy Mine\LnbSurnmaryBorings. t00t.doc
Provo, Utah



Tablc 2
Pagc I of I

OTHtrR LABORATOITY TESTING

PROJECT Kinney Mine
LOCATION Scofield, Utah

PROJECT NO. 200701-045
FEATURE

CHEMICAL TESTS

SAMPLE LOCATION
DEPTH BELOW

GROUND
SURFACE

( ftI
pfl RESISTIVITY

(ohm-cm)
SULFATE

(%l
USCS {MODIFIED} /

AASHTO
CLASSIFICATION

3-NS-1 6-7.5 AA 6761 o.o031 CL-1

1 1-MDF-2 4,2 7202 o.oo64 SC-SM
g-WSF-1 7.3 3322 o.0195 CL-ML
r3.wsFz 7-8 6502 0.03 1 5 SM

DIRECT SHEAR TESTS
CONSOLIDATED DRAINED

SAMPI"E
LOCATTON

DEPTH BELOW
GROUND
SURFACE

(ftl

DRY
DENSITY

(pcf)

FBf CTION
ANGLE

{degrees)

COHESION c
(psi)

USCS (MODIFIEDI /
AASHTO

CLASSIFICATION

o7-cv-5-1 TH 12 s5.8 15 cL-1

MULr-srAGE coNsolrDArEJ0iffiii"?B'frTtl:FJir rrrrru*, MEAsu REMENTs

SAMPLE
LOCATION

DEPTH BELOW
GHOUND
SUFFACE

(ftl

TOTAI STRESS EFFECTIVE STRESS

USCS (MOD3FIEDI /
AASHTO

CTASSIFICATION

FRICTION
ANGLE

ro"3'r,ib.r

COHESION

Ssit

FRICTION
ANGLE

o
(degreesl

cpHEs oN

lpsil

CV-4-1 DRL 20-21 ,5 29.6 2 36.0 2 GL

SC-2 DRL 23-24 32.5 2 JO. / 2 CL.1

I Visual Classification
r aBulk Sample

RB&GENGINEERING,INC.
Provo, Utalr Page I of I

H:U00?\045_Kinncy Minc\I,abSumnary2. t 00?.doc
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TEST PIT LOG TEST PIT NO. CV-5-1 TH

CLIENT: GEO-HUNT CONS

LOCATION: CONVEYOR BENT / N:75,340 -E:3i .792

PROJECT NUMBER: 2007Q.1 .045

DATE STARTED: 915107

DATE COMPLETED: 9/5/07

GROUND ELEVATION: 7737.7'

DIGGING METHOD: JOHN DEERE 160 TRACKHOE

OPERATOR:

DEPTH TO WATER - lNlTlAL:V AFTER 24 HOURS: I N.M.

Material Description

7735

7730

CL-ML

CL.Mt

SANDY LEAN CLAY
sandy silt layers E pockets
{fiil)

ll. bilwn, dry, very stitf

SANDY SILTY CLAY
pinhole structure, occasionaf cobble
and/or boulder

ll. brofir, dry to slbhtly
moi$t, very stiff

ll, bforn, dry, v€ry stifl

ll. browo, slighlty moisl" SANDY LEAN CLAY
hard pinhole structure, occasional cobble

and/or boulder

RB&G
ENGINIEERING

NC.
Pnovo, tiT^t{

OTHER TESTS
UC . Lhmflred ComtrBsdon
CT = Consolidetlon
DS = Oiml She8f
TS = TrlBxial Siear
CBR = Calitomia Bealhg Ratio



TEST PlT LOG TEST PIT NO. CV.5.2 TH
SHEET 1 OF 1PROJECT: KINNEY MINE

CLIENT: GEO_-HUNT CONSULT[\_G_, LLC

LocATtoN : CON_VE_YOR B E NT i..l!:7s, 6.8 I .E-r 38, 928

DIGGING METHOD: JOHN DEERE 160 TRACKHOE

OPERATOR:

PROJEcT NUMBER: 200701 ,045

DATE STARTED: 915107

DATE COMPLETED: 9/5/07

cROUND ELEVATION: 7749.8'

LOGGEDBY: J. BOONEDEPTH TO WATER - lNlTlAL: V AFTER 24 HOURS; T

Material Description

101 .8

4i] a

112.

4.2

14.1 ae

26

7745

+1.00

+1.00

+1,40

COAL.

CL.GM

COAL,
uL.uivl

COAL,
CL,GM

INTEREEDDED LAYERS OF COAL,
SANDY LEAN CLAY & SITTY
GRAVEL WSAND
{fiil}

broryn, slighUy moht, hard SANDY LEAN CI-AY
stight pinhole structure

LEGEND:
RB&G

ENGINEERING
INC.

PROVO. UTAJ{

DISTURBED SAMPLE

UNDISTURBED SAMPLE

I :?$"

tl
E

OTHER TESTS
UC = Unconfined Comprassion
CT = Consoiidatlon
DS = Orrecl Shear
TS = Tdaxhl Sh6ar
CBR - Califomia Beadrp Ratio



Tnble 1

SUMMARY OF TEST DATA

Or*orr",
LOCATION

Kinney Mine
Scofield, Utah

PROJECT NO. 200701-045
FEATURE Foundations

HOLE

N0.

DEPTH
BELOW

GBOUND
SURFACE

lfr)

SfANDARD
PENCTFATION

BLQWS
PER

FOOT

IN,PLACE
UNCONFINED

COMPRESSIVE
STFENGTH

{psfl

ATTERBEBG LIM]TS MECHANICAL ANALYSIS UNIFIEO
SOIL

CLASSIFICATION
SYSTEM

(modlliedl

t|RY

UNIT

WT]GHI

lndl

MOISTURE

(J( )

UOUIO

UMIT

It{l

PT.ASTTC

r.rMlT

I$!

PI,ASTICITY

INOTX

(961

PEBCEIIT

ORAVET

PfftCEilT

sAr,to

PERCENI

sltT
& flTY

cv-2-1 TH Grab 95.0 90 32 15 4a cL-2

6 Grab 3.1 NP 64 ZJ 13 GM

cv-2-3 TH 3 Grab 1 06.1 7.6 4000+* 25 13 12 cL-1

6 Grab 88.6 6.5 4000+* 23 17 6 CL-ML

I Grab 97.1 4.8 4000+* 19 15 4 cL-ML / SC-SM

cv-5-1 TH J Grab 89.8 5B 4000+" 22 15 7 cL-1

I Grab so.7 71 4000+* 21 17 4 CL-ML

12 Grab 95.8 9.7 4000+* 22 12 10 cL-l
19 Grab 9.6 4000+* 23 13 10 cL-1

cl-s-2 TH 12 Grab 112.7 13.8 4000+* 42 16 26 cL-2
15 Grab 14.1 4000+* 33 15 18 cL-z

WSF.I TH o Grab 97.9 4.5 2827 21 16 5 CL-ML

WSF.2 TH 3 Grab 91.0 4.6 NP 29 45 26 SM

I o Grab 4.7 19 15 4 CL.ML / SC€M
fusr-a rn 6 Grab 89.6 4.6 NP 34 38 28 SM

I Grab 96.3 10.1 3000' 22 14 8 cL-1

12 Grab 6.1 3320' NP 34 38 28 SM

MDF-1 TH 3 Grab 102.7 4.9 20 16 4 CL-ML / SC-SM

I Grab 86.6 8.4 3240" 25 14 11 cL-1

18.5 Grab 108.7 10.8 2760', 23 13 10 cL-1
MDF-2 TH 3 Grab 108.6 46 20 15 t 34 38 28 SC.SM

6 Grab 118.5 3.8 NP 38 47 15 SM

15 Grab 94.8 9.3 3520. 23 14 I cL-1

MDF-3 TH 6 Grab 102.9 5.8 NP 34 39 27 SM

15 Grab 7.5 4000+* 22 12 10 cL-l
18 Grab 5.3 4000+* 21 13 I cL-1

cs-1TH 6 Grab Coal

I Grab 8.8 2080" 23 14 I cL-1

12 Grab 15.5 2240* 24 16 8 GL-1

F-lTH 6 Grab 91.3 5.6 22 18 4 18 42 4A SC€M

I Grab 6.1 21 16 5 CL-ML / SC-SM

NP=Nonplastic

H:\2007\045_Kinney Mlne\LrbSummaryTestPits. I 007,doc

'oravne value used to estimate unconfined compressive Strength.

RB&GENGINEERING, TNC.
Provo, Utah



Tablc 2
Page 1 of I

OTHER LAB ORATORY TESTING

PROJECf Kinney Mine

LOCATION Scofield, Utah

r Visual Classificationr rBulk Sample

PROJECT NO. 200701-045

FEATURE

CHEMICAL TESTS

SAMPLE LOCATION
DEPTH BELOW

GROUND
SURFACE

(ft)
pH RESISIIVITY

[ohm-cml
SULFATE

t%l
uscs (MoDlFlED) /

AASHTO
CLASSIFICATION

J-t\J- | 6-7,5 BO 6761 0.0031 uL- |

11-MDf-2 a2 7202 0,0064 SC.SM
g,WSF-1 6 7.3 3322 o.0195 CL.ML

13-WSF-2 7.8 6502 o.0315 SM

DIRECT SHEAR TESTS
CONSOLIDATED DRAINED

SAMPLE
LOCATION

DEPTH BELOW
GROUND
SURFACE

(frl

DRY
DENSITY

(pcfl

FRICTION
AIVU LE

o
(degrees.l

COHESION c
lpsi)

USCS {MODIFIEDI /
AASHTO

CLASSIFICATION

o7-cv.5.i TH 12 95,8 4V 15 cL-1

TRIAXIAL SHEAR TESTS
MULTI-STAGE CONSOLIDATED UNDRAINED WITH PORE PRESSURE MEASUHEMENTS

SAMPLE
LOCATION

DEPTH BELOW
GROUND
SURFACE

(fr)

TOTAL STRESS EFFECTIVE STFESS

USCS iMODIFIED} i
AASHTO

CLASSIFICATION

FRICTION
ANGLE

(da?Hesl

coHEsl0N
ct*t
lpsi)

FRICTION
ANGLE

o
ldegrees)

c0HFSroN
c

lpsil

CV.4-1 DRL 20'-21 .8 298 2 36.O z CL

SC-2 DBL 23-24 32.5 2 36,7 2 cL"1

RB&G ENGINEERING, INC.
Provo, Utah Pagc I ofl

H:t200?\04S_Kinney Minc\LabSummary2. | 007.doc
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EXHIBIT I5
KINNEY NO. 2 MINE BTASTING PLAN

This blosting plon conforms to the Uloh Cool Mining Rules R645-301-524 el. seq. The plon
generolly follows lhe formot of the regulotions, eoch regulolion will be oddressed os follows:

524.r00 & 524.1 r0

All surfoce blosting will be conducled under the direction of o certified blosler. Bloslers will be
quolified through the Division's bloster certificotion progrom.

524.120

Certificotes of blosler cerlificolion will be corried by blosters or will be on file ot o locotion wilhin
the permit oreo during blosting operoiions.

524.130

A bloster ond oi leosl one olher person will be preseni for blosls.

524-140

The certified bloster responsible for blosting operotions of the siie will be fomilior with the blosting
plon ond site-specific performonce stondords ond give on-the-job troining to persons who qre
nol certified ond who ore ossigned lo the blosting crew or ossist in lhe use of explosives.

524.210 - 524.240

Blosting moy be required of the surfoce focilities of the Kinney No. 2 Mine locoted in the eost holf
of the southeost quorter of Section 32, the wesi holf of the west holf of Seclion 33, Township l2
South, Ronge 7 Eosl, Solt Loke Bose & Meridion. Soid oreos con be seen on Mop 3.4.1.4-1,
Regionol Lond Use Mop. A portion of this oreo is within 1,000 feet of occupied buildings, ond
within 500 feet of obondoned cool mines in lhe oreo. ln oddition, portions of the oreo ore
odjocent to Highwoy 96.

Blosl Design

The blosl design, os illuslroied by Toble l5-1, is intended
generol blosiing informotion. Any significont deviotion
Division prior to the blost.

Slruclures To Be Prolecled

to show the generol loyoul ond present
from this plon will be presenied to the

Slruclures to be protected will include oll struciures within .],000 feet of lhe oreo described
obove, including the convenience slore on the corner of Highwoy 96 soulh of the permit oreo,
ond oll dwellings ond public building locoted within 1,000 feet of the blosting oreo described
obove. The locolions of buildings ond struclures wilhin o 1,000 foot zone of lhe potentiol blosting
oreo con be seen on Mop 4.5.1.2-1 , Regionol Surfoce Ownership Mop.

Blosler Signolure

Kinney No. 2 Mine
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This plon hos been signed by o certified blosier on lhe lost poge of ihe plon. In the event lhe
blosler thot signed the plon no longer works for Corbon Resources (CR), or is no longer certified,
o new certified bloster will be secured to execute the plon, his signoture will be ploced in the
spoce below the originol bloster, ond o copy of the signed plon will be filed in the blosling
records file.

524.300

A preblosting survey will be performed when 5 or more pounds of explosive ore used os follows:

524.910 - At leost 30 doys before initiolion of blosting, CR or iis ogent will notify, in writing, oll

residents or owners of dwellings, utilities or other slructures locoled wiihin on-holf mile of lhe
permit oreo, how to request o preblosting survey. Atlochment A to this plon is o copy of o
notificotion to be seni lo the residents or owners of dwellings, ulilities or olher struciures locoted
wiihin on-holf mile of lhe permil oreo regording their rights under the R645 rules to requesl o

preblostin g survey per R645-30 1 -524.320.

524.320 - A resident or owner of o dwelling, slruciure, or uiiliiy wilhin one-holf mile of ony porl of
the permit oreo moy request o preblosiing survey. The requesi will be mode in writing directly to
CR or UDOGM, who will promptly notify CR. CR will promplly conduci o preblosting survey of the
dwelling, struclure or uiility ond promptly prepore o report of the survey. An updoled survey of
ony oddilions, modificotions, or renovotins ill be performed by CR if requested by o resident or
owner.

524.330 - CR will determine the condition of the dwelling, slructure, or utiliiy ond will document
ony preblosting domoge ond other physicol foclors ihot could reosonobly be offected by the
blosting. Struciures such os pipelines, cobles, powerlines, ond woter systems will receive speciol
ottention. however, lhe ossessmenl of these struclures mov be limited lo surfoce conditions ond
other reodily ovoiloble doto.

524.340 - The wrillen report of the survey will be signed by ihe person thot conducted the survey.

Copies of the report will be promplly provided to UDOGM ond io the person requesting the
survey. lf the person requesiing the suryey disogrees with ihe conlents ond/or
recommendolions contoined therein, he or she moy submit to both CR ond UDOGM o detoiled
description of the specific oreos of disogreemenl.

524.350 - Any surveys requested more thon ten doys before the plonned initiotion of blosting will

be completed by CR before the initiotion of blosting.

524.400

Blosting schedule: Blosting during construction of lhe Kinney No. 2 Mine surfoce focilities will

begin ony time ofter storl of consiruclion, which is scheduled to begin os soon ofter oll

oppropriote permit opprovols os possible. After construction is compleled, blosting will be
conducted os needed.

Blosting during initiol site construction ond during full mine operotion will be done during doylight
nours.

524.410 - Unscheduled blosts moy occur for lhe following reosons:

. Where public sofety requires

Kinney No. 2 Mine
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Emergency blosting, such os boulders folling onto roodwoys, ond elc.
Deslruction of domoged or deterioroted explosives or detonolors in o sofe monner
Disposol of misfires ond undetonoted explosives
Firing of chorged holes os soon os proclicol ofter cessotion of stoiic eleclriciiy or stroy
current conditions when elecidcol detonotors ore used. Firing of chorged holes when weother conditions indicote the exisience of o sofety
hozord is imminenl

Residents of buildings or structures within one-holf mile will be notified of unscheduled blosts
using oudible signols. CR will documenl lhe reoson for the unscheduled blosts on the blosting
records in occordonce with R645-301-524.760.

524.430 - Writlen nofice of blosting thot is conducled wilhin one-holf mile of residents, slructures,
locol governments, or uliliiies including Scofield Town, PocificCorp Power, ond the Utoh
Deportmenl of Tronsporlotion will be given. A notice for blosling conducted during
construciion will be sent to the obove entities weekly but in no cose less thon 24 hours
before blosling willoccur. The notices will contoin the following:

. Generol locotion of the blosting

. Genero schedule

. Generol limes of blosts

. Worning signols to be used before ond ofter blosling

Notificolion to UDOT will be given thot Highwoy 95 moy be closed tempororily during blosting if o
public sofety hozord exists. A generol notice of blosting will be ploced in the Sun Advocote
Newspoper before construciion begins. Doily notices will be given eoch morning to the town of
Scofield, ond weekly noiices will be given lo UDOT if blosting during the following week hos the
potenliol to interfere with troffic on Highwoy 96.

524.500 & 524.510 - Blosting signs will be posled of the entronces to ihe Kinney No.2 Mine site
worning oll who enter thereon of blosting. There ore three possible entronces to the sile, of lhe
moin entronce from Highwoy 96, of the privote property rood eost of lhe site ond the privole
properly rood ot the north end of the permil oreo. The signs will be in occordonce with R645-
301-521 .200 os follows:

. Signs will be posted, mointoined, ond removed by CR or its ogent. Signs will be of uniform design lhot con be eosily seen ond reod. Signs will be of duroble moleriols ond conform lo locol lows ond reguloiions

. Signs will be moinloined during oll oclivities which they pertoin

524.511 - Signs reoding "BLASTING AREA" will be ploced of conspicuous ploces olong lhe edge
of Highwoy 95 odjocent lo the permit boundory where blosling moy occur.

524.512 -Signs reoding "WARNINGI EXPLOSIVES lN USE" will be ploced in conspicuous locotions
of oll entronces to the permit oreo. The signs will olso cleorly list ond describe the meoning of
the oudible blost worning ond oll-cleor signols, ond exploin the morking of blosting oreos ond
chorged holes owoiting firing wilhin the permil oreo.

524.520 - CR or its ogenl will give worning ond oll-cleor signols of different chorocter thot ore
oudible within o ronge of one-holf mile from the poini of the blost. A single long tone will be
sounded opproximotely lhree (3) minutes before oll blosts os the worning signol ond two (2) short
tones from the siren will signol oll cleor ofter eoch blosl. Persons wiihin lhe permit oreo ond

Kinney No. 2 Mine
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KINNEY MINE HYDROLOGY
HEC.HMS MODEL LAYOUT
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Hydrologic Elemenf

cB- r

cB-2
cD-t
CD.2
CE- I

cF-1
cF-2
J-1

J-t 0
J-t I
J-l 2
J-r 3
J-2
J-3
J-4
J-5
J-6
J-7

J-8

J-9
sB-Al
SB_AIIA

SB-AIiB

SB AITC

SB_BI

sB_c-t
SB_D1

SB_D2

SB_D3

SB_E 1

SB_E2

SB_E3

SB-E4

SB-FI

SB_F2

SB_GI

SB_Pond I

UDC.I
UDD. I

Droinoge Areo
(mi2)

0.0064
0,01 188

0.0051 7

0.00952
0.01 90796

0.0058.|
0.007 79

0.0051 7

0.01841 I 7
0.0300896
0.051 I7't 3

0.00952
0.00581
0.007 79

0.00779
0.0190796
0.02 7 6996

0.0064
0.01 I88
0.01 188

0.0064
0.00401
0.00092
0.000 7

0.00548
0.006531 7

0.00435
0.00308
0.00209
0.00693

0.0026296
0.00083
0.00239
0.00581
0.001 98
0.00712
0.00s3 7
0. I 5526

0. I 0t 508

I Oyr 6hr Peok Dischorge
(cfs)

0.9
2

0.3
0.6
2.4
t.3
1.7

0.3
2,9

4.2
7.6
0.6
1.3

1.7

1,7

2.4
4.1

0.9
2

2

0.9
0.4
o.2
0.1

t.t
I

0.3
o.2
o.2
1.6

o.2
0.1

0.'l
1.3

o.4
0.3
0.6
2.7
1.8

Time of Peok

0l Jul2007 , O3:32

0l Jul2007 , O3:32

0l Ju12007, 03:33
0l Ju12007, 03:36
01Ju12007, 03:33
01Ju12007, 03:3.|

0l Ju12007, 03:3.|
0l Ju12007, 03:33
0l Jul2007 , O3:32

0l Jul2007 , O3:32

01Ju12007 , O3:32

0l Ju12007, 03:36
0l Ju12007, 03:3.|
0l Ju12007, 03:3.|
0l Ju12007, 03:3.l
0l Ju12007, 03:33
0l Ju12007, 03:32
0l Ju12007, 03:3.l
0l Jul2007 , 03:32
0l Jul2007 , O3 32

01 Jul2007 , 03 :31

0l Ju12007, 03:34
0l Ju12007, 03:30
0l Ju12007, 03:30
0l Ju12007, 03:32
0l Ju12007, 03:33
01Ju12007, 03:37
01Ju12007, 03:34
0l Ju12007, 03:33
0l Jul2007 , 03:32
0l Ju12007, 03:36
0l Ju12007, 03:31

0l Ju12007, 03:35
01Ju12007,03:31
01Ju12007,03:31
0l Jul2007 , 03:35
0l Ju12007, 03:30
0l Ju12007, 05:45
0l Ju12007, 05:45

Volume
(in)

4.26
0.3

0.r 7
0.1 9

0.28
0.39
0.37
o.17
0,3

0.29
0.29
0.1 9

0.39
0.37
0.37
4.28
0.3

o,26
0.3
0.3

o.26
0.23
0.32
4.32
0.35
o.29
0,21

0.t6
0.rI
0.43
0.23
0.23
0.1 3

0.39
0.32
0.r4
o.29
0.09
0,09



Hydrologic Element

cB-t
CB-2
cD-r
CD-2
CE.I
cF-1
CF-2
J-l
J-I O

J-t r

J-12
J-t 3
J-2
J-3
J-4
J-5
J-6
J-7

J-8

J-9
SB-AI
SB_AIIA

SB_AIIB

SB_AIIC

SB_81

sB_c- I
SB_DI

SB_D2

SB_D3

SB_E I

SB_E2

SB_E3

SB_E4

SB_F I

SB_F2

SB_GI

SB_Pond I

UDC-I
UDD-I

Droinoge Areo 100yr 6hr Peok Dischorge Time of Peok

0l Ju12007, 03:31

0l Ju12007, 03:3.|
0l Jul2007 , O3:32

0l Ju12007, 03:34
0l Jul2007 , O3:32

0.|Ju12007,03:31
0l Ju12007, 03:3'|
0l Jul2007 ,4332
01Ju12007, 03:3.|
0l Ju12007, 03:3.|

0l Ju12007, 03:31

0l Jul2007 , O3:34

0l Ju12007, 03:3.|

01Ju12007, 03:30
0l Ju12007, 03:3.|
0l Jul2007 , O3 32
0'|Ju12007,03:3.|
0l Ju12007, 03:30
0l Ju12007, 03:3'|
0l Ju12007, 03:3.|
0l Ju12007, 03:30
01Ju12007, 03:33
0l Ju12007, 03:30
0l Ju12007, 03:30
0l Ju12007, 03:31
0l Ju12007, 03:32
0l Ju12007, 03:35
0l Jul2007 , 03:33
0l Jul2007 , O3:32

0l Ju12007, 03:3.|
0l Ju12007, 03:35
0l Ju12007, 03:31

01Ju12007, 03:33
01Ju12007, 03:3.|

01Ju12007, 03:30
01Ju12007, 03:33
0l Ju12007, 03:30
0l Juf2007 , O4:16
0l Jul2007 , O4:14

Volume
(in)

o,7 5

0.82
0.59
o.62
0.7 8

0.97
0.94
0.59
0.81

0.79
0.8

0.62
4.97
o.9 4

0.94
0,78
o.82
0.75
o.82
0.82
0.75
0.7

0.8 5
0.8 5
0.91

0.8
0.65
o.s7
0.61

I .03
o.7
o.7

o.49
o.97
0.8 5

0.53
0,8

0.42
0.42

(mi2)

0.0064
0.0r r 88
0.0051 7

0.00952
0.0190796

0.00581
o.oa7 7I
0.0051 7

0.01841 I 7
0.03008 96
0.051 8 71 3

0,00952
0,00581
a.oo7 7 9
o.oo779

0.0 r 90796
0.027 6996

0.0064
0.0r 188
0.0r r 88
0.0064

0.0040 r
0.00092
0.000 7

0.00548
0.006531 7

0.00435
0.00308
0.00209
0.00693

0.002 62 96
0.0008 3

0.00239
0.00581
0.00't 98
0.007 r 2

0.0033 7

0, I 5526
0.1 0t 508

(cfs)

2.9

5.8
I.6
2.9
7.8

3.3
4.4
1.6

8.7
12.9
23.2

2.9
3,3
4.4
4.4
7.8

12.4
2.9
5.8
5.8

2.9
1.5

0.5
0.4
2.9
2.9
1.4

0.9
o.7
4.1

0.9
0.3

0.6
3.3

I

1.9

1.6

1 4.3
9.4



Hydrologic Element

Recloimed Wolershed

Droinoge Areo
(mi2)

0.1t2

l00yr 6hr Peok Dischorge
(cfs)

l l,5

Time ol Peok

01Ju12007 , O4:14

Volume
(in)

0.45



Hydrologic Element

UDC-I
UDD.I

Droinoge Areo I 00yr 24hr Peok Dischorge Time of Peok

0l Ju12007, I 3:34
0l Ju12007, I 3:33

Volume
(in)

o.7I
o.79

(mi2)

0.1 5526
0.1 0 l 508

(cfs)

38.5
25.7



Hydrologic Elemenl

Combined

Droinoge Areo I 00yr 6hr Peok Dischorge Time of Peok

0l Jul2007 , O3:43

Volume
(in)

0.8
(mi2)

0.05887
(cfs)

18.7
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Chapter 3 Time of Concentration and
Thavel fime

Ttavel time ( T, ) is the time it takes water to travel
from one location to another in a watershed. T, is a
component of time of concenhation ( T"), whichis
the time for runoffto havel from the hydraulically
most distant point of the watershed to a point of
interest \Mithin the watershed. T. is computed by
summing all the travel times for consecutive compo-
nents of the drainage conveyance system.

T. influences the shape and peak of the runoff
hydro graph. Urhanization usually decreases T",
thereby increasing the peak discharge. But T" can be
increased as a result of (a) ponding behind small or
inadequate drainage systems, including storm fuain
idets and road culverts, or (b) reduction of land slope
through grading.

Factors affecting time of concen-
tration and tiavel time

Surface roughness

One of the most significant effects of urban develop-
ment on flow velocity is less retardance to flow. That
is, undeveloped areas with very slow and shallow
overland flow tluough vegetation become modified by
urban development: the flow is then delivered to
streets, gufters, and storm sewers that hansport mnoff
downstream more rapidly. Ttavel time tluough the
watershed is generally decreased.

Channel shape and flow patterns

In small non-urban watersheds, much of the travel
time results from overland flow in upsEeam areas.
Tfpically, urbanization reduces overland flow lengths
by conveying storm runoffinto a channel as soon as
possible. Since channel designs have efficient hydrau-
lic characteristics, runoff flow velocity increases and
havel time decreases.

Slope

Slopes may be increased or decreased by urbanization,
depending on the extent of site grading or the extent
to which storm sewers and sffeet ditches are used in
the design of the water management system. Slope will
tend to increase when channels are straightened and
decrease when overland flow is directed through
storm sewers, sheet gutters, and diversions.

Gomprrtation of travel tirrre and
time of concentration

Water moves through a watershed as sheet flow,
shallow concentrated flow, open channel flow, or
some combination of these. The type that occurs is a
function of the conveyance system and is best deter-
mined by field inspection.

Ttavel time ( Tr) is the ratio of flow length to flow
velocity:

[eq.3-1]

where:

Tt = travel time (hr)
L = flow leneth (ft)
V = ?.V€roge velocity (ftls)

3600 = conversion factor from seconds to hours.

Time of concentration ( T" ) is the sum of Ts values for
the various consecutive flow segments:

A:Tt, *T,, +"'Trn..

where:

T" = time of concentration (tu)
ill = Irrffiber of flow segments

leq.3-21

L
', = 

E6oov

(210-VI-TR-55, Second Ed., June 1986)
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Sheet flow

Sheet flow is flow over plane surfaces. It usually
occurs in the headwater of streams. With sheet flow,
the friction value (Manning's n) is an effective rough-
ness coefficient that includes the effect of raindrop
impact; drag over the plane surface; obstacles such as

litter, crop ridges, and rocks; and erosion and trans-
portation of sediment. These n values are for very
shallow flow depths of about 0.1 foot or so. Table 3-1

gives Manning's n values for sl-reet flow for various
surface conditions.

Table 3-I Roughness coefficients fManning's n) for

- 

sheetflow

Surface description

Snrooth surfaces (concrete, asphalt,
gravel, or bare soil) ..........

Fallow (no residue) ..--...-.....,..

Cultivated soiis:
Residue cover <20Vo

Residue cover >20o/a

Grass:

Short grass prairie
Dense grasses 2/

Bermudagrass.
Range (natural)
Woods:U

Light underbrush............... 0.40

Dense underbrush............... 0.80

t The n values are a composite ol'information compiled by Engman

(r eB6).
2 Includes species such as rveepinglovegrass, bluegrass, buffalo

grass, blue grama grass, and native grass mirlures.
3 When selecting n , consider cover to a height of about 0.1 ft. This

is the only part of the plant cover that vr'ill obstruct sheet flow.

For sheet flow of less thzur 300 feet, use Mannin$'s

kinematic solution (Overtop and Meadows 1976) to
compute Tr:

leq.3-31

where:

Tr = travel time (lu),
n = Marming's rougluress coefficient (table 3-1)

L = flow length (ft)
Pz = 2-year,24-hour rainfall (h)
s = slope of hydraulic grade line

Cland slope, fVft)

This simplified form of the Manning's kinematic solu-

tion is based on the following: (1) shailow steady

uniform flow, (2) constant intensity of rainfall excess

(that part of a rain available for runoff), (3) rainfall
duration of 24 hours, and ( ) minor effect of ffiltra-
tion on travel time. Rainfall depth can be obtained

from appendix B.

Shallow concentrated fl ow

After a maximum of 300 feet, sheet flow usually be-

comes shallow concentrated flow. The average veloc-
ity for this flow can be detennined from figure 3-1, in
which average velocity is a function of watercourse

slope and type of channel. For slopes less than 0.005

fl/ft, use equations given in appendix F for figure 3-1.

Tillage can affect the direction of shallow concen-

trated flow. Flow may not always be directly down the
watershed slope if tillage mns across the slope.

A-fter determining average velocity in figure 3-1, ttse

equation 3-t to estimate ffavel time for the shallow
concentrated fl ow segment-

Open channels

Open channels are assumed to begin where surveyed

cross section information has been obtained, where

channels are visible on aerial photographs, or where

blue }ines (indicating sheams) appear on United States

Geological Survey (USGS) quadrangle sheets-

Manning's equation or water surface profile infornra-

tion can be used to estimate average flow velocity.

Average flow velocity is usually deternrined for bank-

full elevation.

o.ooz(nl,)o 
B

" 
= 

u;1ua

nL/

0.011

0.05

0.06

0.17

0.15

0.24

0.41

0.13

(210-\{l-TR-55, Second Ed., June l986) 3-3
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Manning's equation is:

2L:-
rr 1.49r3s2
Y 

-- n
where:

V = &v€rage velocity (fys)
r = hydraulic radius (ft) and is equal to a/p*

Et = cross sectional flow area (ftz)

Pw = w€tted perimeter (ft)
s = slope of the hydraulic grade line (channel

slope, fUft)
n = Marming's roughness coefficient for open

charmel flow.

Manrring's n values for open charurel flow can be
obtained from standard textbooks such as Chow
(1959) or Linsley et aI. (1982). After average velocity is
computed using equation 3-4, Tr for the channel seg-
ment can be estimated using equation &1.

Reservoirs or lakes

Sometimes it is necessaxy to estimate the veloc$ of
flow ttuouglr a reservoil or lake at the outlet of a
watershed. This travel time is normally very small and
can be assumed as zero.

Limitations
Maruring's kinematic solution should not be used
for sheet flow longer than 300 feet. Equation 3-3
was developed for use with the four standard
rainfall intensity-duration relationships.

In watersheds with storm sewers, carefully identify
the appropriate hydraulic flow path to estimate T".
Storm sewers generally handle only a small portion
of a large event. The rest of the peak flow travels
by streets, lawns, alrd so on, to the outlet, Consult a
standard hydraulics textbook to determine average
velocity in pipes for eittrer presslrre or nonpressure
flow.

The minimum T" used in TR-55 is 0.1 hour.

leq.34l

o A culvert or bridge can act as a resenroir outlet if
there is significant storage behind it. The proce-
dures in TR-55 can be used to determine the peak
flow upsffeam of the culvert. Detailed storage
routing procedures should be used to determine
the oufflow through the culvert.

Example 3-l

The sketch below shows a watershed in Dyer Cormty,
northwestern Tennessee. The problem is to compute
T" at the outlet of the watershed (point D). The Z-year

Z4hour rainfall depth is 3.6 inches. All tluee types of
flow occur from the hydraulically most distant point
(A) to the point of interest (D).To compute Tc, first
determine T, for each segment from the following
information:

SegmentAB: Sheet flow; dense grass; slope (s) = 0.01

fl/ft; and length (L) = 100 ft. Segment BC: Shallow
concentrated flow; unpaved; s = 0.01fl/ft; and
L = 1,400 ft. Segment CD: Charurel flow; Maruring's
n = .05; flow area (a) = 27 flz; wetted perimeter

G*) = 28.2tl; s = 0'005 fVft; and L = 7,300 ft.

See flgure 3-2 for the computations made on
worksheet 3.

100 ft- 1,400 ft 7,300 ft

c
(Not to scale)

(210-VI-TR-55, Second Ed., June 19BG)
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Figure 3-2 Worksheet 3 for example 3-1

-
Worksheet 3: Time of Concentration (Tc) or travel time (Tt)

(210-VI-TR-55, Second Ed., June 1986)
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Lag time characteristics for small watersheds in the U.S.

M.J. Simast, R.H, Hawkinsz

Abstract
Lag time, defined as the time from the cenhoid of rainfall excess to the

centroid of direct runofi was evaluated for over 50,000 rainfall-runoff events in 168

small watersheds in the United States ranging from 0.243 to 3490 acres. In most

watersheds a stable value of lag time was observed for the larger storms, with peak

flow the variable that best showed this tendency. The watersheds were divided into

$oups to explain the variation of lag time between watersheds. The groups that had a

significant effect in the regression equation were geographical regions, watershed

management practices, and the stability of the lag time value for the bigger storms.

Separation of watersheds by land use and hydrologic behavior did not significantly

improve the regression analyses. When only watersheds with stable behavior were

used [N:78), no group significantty improved the regression equation,

t h, =0.005 Txwidtho'5e4 v slope-o'"o * S,?;lt', which exhibited F*2:58o/c.

Introduction
Public investment in surface drainage improvements in developing urban areas

involves an annual capital investment on the order of a few billion of dollars (Pilgdm

and Cordery, 1993). The average annual expenditure for works in small rural drainage

basins amounts to 46 percent of the total expenditure on structures and works, making

l Universidade Independente - Av. Marechal Gomes da Costa - 1800 Lisbon - Portugal
2 School of Renewable Natural Resources, University of Arizona - Tucson, AZ 85721
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flood estimation for these small drainage basins of great importance in terms of
national expenditure.

In design flood estimation, characteristic response times are required for the
determination of hydrograph parameters and critical duration of flood producing
rainfall (Ward et al., 1980). A given volume of water may or may not represent a
flood hazard, as the hazard will depend on the time distribution of the flood runoff.
Almost all hydrologic analysis of rainfall and runoffusually require the value of at least
one time parameter as input (McCuen, 1989).

Most hydrologic models require a watershed characteristic that reflects the
timing of runoff. One of the most widely used methods for estimating floods on small
drainage basins is the U.S. Soil Conservation Service (SCS) method. The SCS
method uses lag time, defined as the time difference between the centroid of the
effective rainfall and the peak of direct runoff.

There is some inconsistency in the definition of lag time, and this leads to
difficulty in analyzing the results from the different models that use it. Singh (1988)
gathered nine different definitions for lug time. Still another constraint in the
applicability of the time parameters is the lack of diversity of data (McCuen et al.,
1984), since most empirical equations were developed for urbanized areas, rather than
for rural areas (Miller et al., 1995).

The accuracy of the design flood estimate is directly related to the accuracy
with which an estimate of the watershed response time is made (Singh, 1988). Errors
on the order of 75% in the estimation of the peak discharge can be attributed to errors
in the estimated value of the time parameter (McCuen, 1989; Singh, 1988). Little is
known about the accuracy of estimates of response times on ungaged watersheds. For
a specified recurrence interval, a frst approximation of the design flood estimate is
inversely proportional to the response time (Singh, 1988). In performing hydrologic
computations of runoff, a particular synthetic unit hydrograph is often selected, and as
such, a particular time parameter consistent with the unit hydrograph theory adopted.
However, if a unit hydrograph method is chosen and the selected time parameter is
inconsistent with it, unknowingly significant errors may be introduced in runoff
computations fMiller et al., 1995).

Lag time is affected by watershed and rainstonn parameters. The
physiographic parameters that affect lag time are areal extent, form, slope, surface
topographic characteristics, vegetation, and land use, The rainfall characteristics are
intensity in time and space, rainfall duration, and direction of runoff. There are still
other factors that affect lag time, like the antecedent moisture conditions,.infiltration
characteristics, wind velocity, and weather condition (Singh, 1988).

Lag time used in this study was defined as the time from the centroid of rainfall
excess to the centroid of direct runoff,, This definition has been accepted as being the
most stable measltre of lag time (Schultz and Lopez,1974).

Methodology
Lag tirne values were evaluated fiom rainfall-runoff data in over 50,000 events

from 168 srnall watersheds in the United States. The watersheds ranged from 0.243 to
3490 acres, with periods of rainfall-rr,rnoff records from 3 to 58 yeal-s.

Sirnas and Hawkrns



The data used in this study was obtained entirely from the Water Data Center

maintained by the US Department of Agriculture, the Agricultural Research Service

(ARS) in Beltsville, Maryland. This national archive of variable time-series readings

for precipitation and runoff contains suffrcient detail to reconstruct storm hydrographs

and hyetographs. Textual files containing watershed descriptive information, Iand use

and soils are pubiished in the Hydrologic Data for Experimental Agricultural

Watersheds in the United States book series.

Rainfall and runoffevents were separated using GETPQ, a software developed

at the University of Arizona which uses breakpoint rainfall-runoff data, and separates

hydrographs using a constant baseflow separation slope. It then matches the rainfall to

ttris hyarograph by comparing the times of occurrence of both the hydrograph and the

hyetograph.
The lag time definition used in this study is the difference from the centroid of

effective rainfall and the centroid of direct runoff,
Effective rainfall was defined and computed by an initial loss followed by a

continuing loss rate (phi index). The phi was determined iteratively by adjusting its

value until the effective rainfall hyetograph matched observed direct runoff depth-

This done, the centroid of effective rainfall is computed.

Direct runoff was defined and computed as the runoff that has occurred once

the baseflow has been deducted. The baseflow separation was done by using a

constant baseflow separation slope (0.0002 in/hr'?).

The rainfall-runoff events were selected based on some pre-defined criteria-

This filtering followed the approaches of Gray (1961) and Eagleson (1962) to select

only those hydrographs with a single peak followed by an uninterrupted recession. All
rainfall-runoff events were visually inspected. The rainfall-runoff events were

discarded if the hydrographs were multi-peaked; if the hydrographs started before the

hyetographs, suggesting inconsistency in the timing of rainfall and runoff data; if the

hydrographs started after the hyetograph ended, because effective rainfall contributing

to that runoffevent cannot be computed; or if the events presented a negative lag time

(the centroid of effective rainfall occuring after the centroid of runoff) suggesting that

there is some inconsistency in the timing of rainfall and runoff data.

A total of 31,030 events were selected (out of 55,645) for further analysis of
the 168 watersheds under study. Most of the factors described above that affect iag

time were evaluated in this study. The study was separated in two parts. The first one

evaluated the rainfall characteristics and how they affect lag time, and the second part

evaluated how the watershed characteristics affected it.

Lag time should be a constant for all stonns of a given watershed if the excess

rainfall-direct runoff process was truly linear. However, some differences were

observed when .o*puiittg lag time from observed data (Barnes, 1959; Minshall, 1960;

Gray, 1961; Eagleson, 1962;Diskin, 1964;Rastogi and Jones, 1969; Laureson,1964;

Askew, 1970).

In the present study, four rainfall-runoff characteristics were used to evaluate

the variation of lag tirne within a watershed. These factors were degree of saturation

of a watershed (Ramser, lg27) - represented by the previous 48 hour rainfall; effective

Simas and Hawkins



rainfall intensity (Ramser, 1927; Ragan and Duru,1972 Singh and Agiralioglu, lgSZ)
- defined as the average effective rainfall intensity, effective rainfall being defined as

the rainfall that occurred after the hydrograph started; mean total discharge (Ramser,
1927; Barnes, 1959; Laureson , 1964; Askew, 1970) - ratio bEtween total runoff depth
and its duration; peak flow - introduced in this study as another hydrologic variable to
explain the variation of lag tirne values within a watershed. Peak flow is represented
by the maximum flow rate in a hydrograph.

Several watershed parameters were thought to be related to lag time, like for
example lenglh and slope of the catchment @ell and Karr, L969; Ragan and Duru,
1972). Vegetation cover seemed to be the most influential factor in the computation
of lag time (Ragan and Duru; 1972). Imperviousness of a watershed was another
factor that seemed to be important on lag time computation (Rao and Delleur,7974).

The watershed variables observed in this study were watershed area (ac);
watershed length (ft) - longest flow-path from the highest elevation to the watershed
outlet; watershed slope - ratio between the rnaxilnum difference in elevation and the
longest flow-path length; Snat - storage coefficient (in) used in the Curve Number (CN)
method. Width (ft) is the watershed area divided by the watershed length. CN was
computed using the asymptotic determination of runoff Curve Numbers from rainfall
and runoff data technique (Hawkins,1992).

Multiple linear regression analysis was performed on the data. The desired
form of the fitted equation was Lag - oo* widtho' * slopeo, * 

^S# .

The watersheds were separated into four diverse groups to clariff possible
grouping relationships and give more reliable fittings. The groups represented
qualitative characteristics of a watershed and were: regions (East, Midwest, Central,
Southwest); land use (pasture, mixed, agriculture, forest); management (high, medium
and low disturbance); behavior (Complacent, Standard, Violent) (Hawkins,1992).

Results and Discussion
Variations of lag time within a watershed

Lag time was not a constant for a watershed but varied considerably. Sorne
watersheds showed a tendency towards a constant value of lag time for the bigger
storms. Unlike what is described in the literature, the degree of saturation of a
watershed, represented by the prior 48-hour rainfall, showed no significant or
consistent relationship to lag time. As for the effective rainfall intensity, previous
studies had found that time of concentration (directly related to lag time) should
decrease for the higher rainfall intensity storms (Ramser, 1927; Ragan and Duru,
1972; Agiraloglu and Singh, 1981; Singh, lgSZ). Such relationship was not observed
in this study. A non-linear relation between lag time and mean total discharge was
suggested by Askew (1970). In this study, only 5 of the 168 watersheds had a
coefficient of determination (r2) above 0.50 upon for such relationships.

However, some watersheds showed a tendency to a constant value of lag tirne
at the higher values of previous 48-hour rainfall, suggesting that the scatter observed
under 'drier' conditions is perhaps because of partial area contribution to runoff. The
same is true for the higher intensity storrns, suggesting that the watershed might not be

Sirnas and'Hawkins



at equilibrium for the small storms, when the hydrology of the watershed is still not
well developed. The same tendency towards a constant value of lag time at the high
mean runoff rate values was found, suggesting that the hydrology of the watershed is

better defined for bigger storms. Also, for bigger storms the watershed may reach
steady-state conditions. The variable introduced in this study was peak flow, and

similarly to the previous evaluations, Iag tirne showed a stable value for larger peak

flow values. The higher peak flow suggests bigger storms, that might be better
distributed both in time and space. This might represent steady-state conditions, and

the value of lag time should not be affected by the size of the storm, once these

conditions are met. The best estimate of lag time was computed for each watershed.

VAriations of lag tirne betwegn watersheds
All variables (width, slope, Snu) were significant in explaining the variation of lag tirne
in regression analysis. Two sets of watersheds were evaluated, the first being atl
watersheds, and the second being composed of the watersheds that showed a stable
value for the larger storms. For the frst set, the groups that had a significant effect
were geographical regions, watershed management practices, and the tendency
towards a constant value of lag time for the bigger storms. Separation of watersheds
by land use and hydrologic behavior did not significantly improve the regression
analyses. When the second set of watersheds was used, no group significantly
improved the regression equation. The final regression equation (second set) was

tbs = 0.005lxwidth''5e4 x slope-o'"' * S,?;ltt .

This equation had *: 58, and N: 78. It bears repeating that tr* is in hours, width is
in feet, slope is a decimal fraction, and S,ot is in inches.

Conclusions
There was a tendency towards a stable value of lag time for the larger storms. Peak
flow was the hydrologic variable that best showed this tendency. Hydrologic
relationships previously described in the literature were not verified in this study.

In order to compute lag time rainfall-runoff data should be used, especially for the

larger storms. If there is not enough data available, grouping the watersheds into
regions and management practices will improve the regression equation. Width, slope
and Snul are good variables for prediction of lag time. The model developed in this
study had a higher coeffrcient of determination compared to other models presented in
the literature.
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Table g l- . - -Rirnoff curve nr.rmbers f or hydrologic soil -cover compl-exes

(antecedent moisture condition ff , and Iu == O.2 S)
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88 9LB, Bg
8h BB
Bz 86
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TB Br

84 88
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Bz B,
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7'
7\
7L

72
5t
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67
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6z

o)
5l
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6t
5t
,9

B, Bg
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78 81
80 Bt
76 Bo

86 Bg
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7\ 80
BT BB
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6g
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6t

T9
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1'
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6t+

,,
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4t
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5
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\,
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9\9I
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Good
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_ _:-
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7)+
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7o
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8eFarnsteads

Roads (airt) z/
(hara surface ) 4

Close-dri].]-ed or broad.cast.
lncluding right -of -wq,y.U
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Precipitation.Frequency Data Server

Confidence Limits -

.50 il

* The lower bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are less than,

* These precipitation frequency estimates are based on a partial duralion maxima series, ARI is the Average Recunence Interval.
Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.
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Vi€w USGS diqital orthophoto qutdrangle (DOO) covering this location ftom TenaServer; USGS Aerial Photograph
may also be available
from this site. A DOQ is a computer-g€nerated image of arl aerial photograph in which image displacement caused by
tenain relief and camera tilts has been removed. It combines the image characteristics of a photograph with the geomeaic
qualities of a map. Visit the USGS for more information.

Watershed/Stream Flow Information -

Fiud the Watershed for this location using the U.S. Enyironmental protection Agency's site.

Climate Data Sources -

Precipitatian fi'equency results are basecl on clatafi.onr a variety ofsources, but largebt NCDC- Thefollowhtg links
provid.e gmera I htfonnation
about obset"vittg sites iu the area, regardless ofiftheir tlata wc,s used fu this sttdy. For detailed rfonnation about the
stations u.sed ht this study,
please refer to our docutne tatiotr.

Using the National Climatic Data Center's (NCDC) station search engine, locate other climate stations within:
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Precipitation Frequency Data Server htp://dipper.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?t51penf&seri...

of tlris location (39.7302471-111.1550194). Digital ASCII data can be obtained

Find Nafural Resoruces Conservation Service (NRCS) SNOTEL (SNOwpack TElemetry) stations by visiting the
Western Resional Climate Center's state-specilic SNOTEL station maps.

Hydrometeorological Design Studies Center
DOCA[OAAAIational Weather Service
1325 East-West Highway
Silver Spring, MD 20910

(30r) 713-1669

Questions? : FIDSC.Qucstions@noaa.eov

Disclairner

+/-30 minutes | ...OR...

directly from NCDC.
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Nolurol 281 45.s3 0.65 0.00 t0t 29.9 1 11 0.'l 223.6 0.3 An? 1 0.4 987.0

TOTALS 94073.49 2.r 6 0.00337 120 84 3192.3



58 AIiA
.IO.YR 

6.HR lO-yr 24-HR IOO-YR 6.HR

Rolnloll llnl 1.28 Roinloll tlnl 1.92 Rolnloll linl 2.O8

Subbosin Areo AREA

rfl?l
AREA

focresl
AREA

lml2l
% AREA CN c Runolt

tcls'l

Vol
(cf)

Runofl
lcfsl

Vol

lcf)

Runoll
fcfsl

Vol
l.tl

?eveoefoled 1l1806.6 2.57 0.00401 167.6 82 2.20 4.2 2170.4 0.6 5s59.C o,7 6540.3

SB AIIE I O-YR 6.HR 'lO-vr 24-HR 't00-YR 6-HR

Roinfoll linl 1.28 Rolnloll lin) 1.92 Rolnloll linl 2.08

Subbosin Aleo AREA

fti2l
AREA

Iocres'l
AREA

lml2'l

O/" AREA

f%l
CN 5 Runolt

{cfsl

Vol

tc0

Runofl
(cts)

Vol

lcfl
Runoll

lcf sl

Vol
(cf)

Roods 4030.63 0-09 0.00014 ?.2 98 0.20 '1.'l 357.4 1.7 569.4 1.9 622.6

Revegeloled 2 t 513.94 0.49 0.00077 32.3 82 2.20 o.2 417.6 0.6 't069.7 o.7 '1258.5

1 1 1806.6 2.57 0.00401 't68

25544.57 0.59 0.00092

19388.25 0.45 0.00070

Overoll lolols 1602934 36.80 0.0575

2170.4 5559.0
0.13 oc-lf

1639.0
0.04 oc-ll

1309.4
0.03 oc-fl

Tolol Approximole Sloroge volurnes = 2.06 oc-tt

6540.3
0.'15 oc-fl

'1861.1

0.04 oc-tl

1496.s
0.03 ocJt

2.37 oc-ll

sB Arfc I O.YR 6-HR I O-vr 24-HR
't00-YR 6-HR

Rolnloll flnl 1.26 Roinloll flnl 1.92 Roinloll (inl 2.08

Subbosin Areo AREA

{ft2}

AREA

locresl
AREA

lml2l
% AREA

(%l
CN q Runotl

lclsl
Vol
(cfl

Runofl
(clsl

Vol

lcfl
Runofl

[cls)

Vol
lcfl

Roods 37 7 3.2 0.09 0.00014 2.1 98 0.20 1.1 334.5 1.7 E11 n 1.9 582.9

leveqeloled r s615.0€ 0.36 0.00056 23.4 82 2.20 u.2 303.1 0.6 77 6.4 0.7 913.4
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HYDROLOGY:
EMERGENCY

CRITERIA FOR DESIGN

SPILLWAY DESIGN AND
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FREEBOARD HYDROGRAPHS
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PROGRAM HYDRO
C. This is the new version of hydro. Updated Nov 77,1987.
C.. This version allows time and flow to be saved on disk.
C..- It also has been modified for output page formating.
C.... This version has been modified to ease input for subsequent
C..... runs by screen editing of input data.

$DEBUG
$LARGE

DIMENSI ON G AMM A (z),DR A N (1 00),R A N FF (1 1 ),RA NSCS (1 3),RN SC?A(49)

I,DIMRA N (s0),SDIMRN (1 7 01 ),STM A CC ( 1 701 ),R A IN EX (1 701 ),Q ( 1701)

1, QT ( 1 7 0 1 ),DI MO ( L 7 01 ), QH ( 1 7 0 1 ), G S ( 1 7 0 1 ), UP L 1 ( 21 ), UPL 2(27),I'JPL3 (21)

1,,XX(?20),YY (220),R A N F 2 ( 2 1 )
CH A R A CTER A SED*I, A D] ST* 1, A TITLE* 62, ADISTR"zO,A GR"]., A FILE*3, AF*'].z,

1A GAIN*3,A NEW*I,IOUT*1
DATA RANFF/ 0.0,.365,.615,.7 69,.839,.88,.908,.932,.952,sn,1. /
DATA RANF2/0.0,.002.009,.011.0?n,.0s,.71,.1,9,.30,.44,.586 ,._r .t J-

7,.73,.82,.87,.g7,.gg5,.g6,.97,.g8,.gg,"t.00/ f 56 g hv-a,tsrrt'l\
DATA RANscs /0.,.035,.09,.1.3s,.23,.6,.7,.7s,.8ss.88s,.92s,.96s - (V, ^rn 

thftrv4ts )
1,1./

DATA RNSC?A / 0.,.00&.011,.017,.022,.029,.O34,.042,.048,.057

7,.062,.07 2,.08,.09,.7, -171.,.12,.732,.7 47,.163,.787,.2n4,.236
7,.283,.663,.735,.772,.7 99,.82,.84,.8s4,.868,.88,.891,.907,972
7,.927,.930,.938,.9 46,.952,.96,.968,.97 4,.97 9,.985,.99,.995,'t. /

DATA UPLl / 0.0,.1.8,.36,.s4,.67,.67s,.7 4,.79,.835,.87,.895,.905,
1 .97,2'1,,.91,.9L5,2]E-21, -9.71, .9!5 ]rV

/': DA TA UPLZ / 0.0,.02,.04 ;.07,.1.05,.'J.5,.2,.?35, . 485,.64,.7 05,.7 4, ILliw.s-,,Lo5,W,g6s..g15,r.oL -- J
' DATA UPL3/0.0,.005,.015,.03,.04,.05,.07,.7,.72,.155,.2'1.5,.38,

'l-. .52,.7 0,.7 7 5,.83,.87, .97,.95,.97 5,7.0 /
DATA XX/ 0.;1.-,2.,3.,4.,5.,6.,7.,8.,9.,J.0.,11..,1 2.,I3.,74-,L5.,'J.6.,

777 .,78.,L9 .,20 .,27 .,22.,23 .,U.,25 .,26.,27 .,28 .,29., 3 0., 3 1 .,32.,33
1..,34.,35.,36,,37.,38.,39.,40.,41,.,42.,43.,44,45.,46.,47.,48.,49.,
1 50., 5 l. ., 5 2.,53.,5 4.,55.,56.,57 .,58.,59 .,60.,67 ., 62., 63.,64.,65 .,

7 66., 67 .,68.,69 .,7 0.,7 7.,7 2.,7 3.,7 4,7 5 -,7 6.,7 7 .,7 8.,7 9 .,80 .,87 .,

192..,83.,84 -,85.,8 6.,87 .,88.,89 .,90.,91,.,92 -,93.,9 4.,9 5.,9 6.,97 .,

1.99.,99.,700., 1 01., 1 02., 1 03., 1 04., 1 05., 1 a6.,707 .,1 09. ; 1 09., 1 1" 0.,

711,7.,112.,713.,71,4.,71,5.,176.,717 .,7\8-,719.,720.,727,,1,22.,\23.,
11?4.,725.,126.,'J,n .,728.,729.,130.,137.,732-,733.,734.,1,35.,736.,
1137 .,138 .,139 .,7 40 .,747 .,7 42.,7 43 .,7 44.,7 45 .,7 4 6 .,7 47 .,7 48 -,7 49 .,

1 1 50,, 1 51 .,752.,753.,754.,155., 1 56., 1 57 .,158.,159 .,1 60., 1 61 .,762.,
1!63.,164.,765,,166.,'J,67 .,1 68.,169,,

1 1 7 0., 1 8 0 .,79 0 .,2a0.,21,0 .,?,20 .,230 .,7+0 .,250 .,260 .,
1,27 0.,280.,29 0 . 3A0 .,370 .,320., 3 3 0., 34 0 ., 3 5 0., 3 60 .,37 0 .,3 B 0., 3 g 0.,

1 400., 41 0,, 420., 430., M4.,450 ., 460., 47 0., 48 0., 4 g 0., 500 .,570 .,520 .,

1 5 30., 310., 5 50., 56 0., 57 0., 5 B 0., 5 9 0., 600 .,670., 620 ., 630.,6 40., 650.,

1660. /
DA TA W / 0.,.06,.1.2,.78,.U,.3,.37,.47,.58, .7 2,.9,7 .09,'J,. 31, 1 . 58,

1.7.97,2.3,2.54,2.81,3.11,,3.44,3.8,4.09,4.41.,4.7 4,5.77,5.5,5.7 4,5-99

--/7.r*-'>' 1'"- '-r''.-' ? |
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Hydrologic Elemenf
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CULVERT/DITCH DESIGN FLOWS

System Element 1Oyr 6hr Peok Dischorge
(cfs)

l00yr 6hr Peok Dischorge
(cfs)

Model Elemenl

at,

o
=o

cB-t 0.9 2.9 cB-l
cB-2 2.O 5.8 CB.2
cc-l 2.9 8.7 J-t 0
cD-t 0.3 1.6 cD-t
cD-2 0.6 2.9 cD-2
cE-t 2.4 7.8 cE-l
cF-t 1.7 4.4 J-3

at,
o
-co
=o

DA.I 0.6 1.6 SB.AI
DC-1 l.l 2.9 sB c]
DC.2 2.9 8.7 J.I O

DC-3 2.9 8.7 J-I O

DC-4 t.l 2.9 SB CI
DC-5 2.9 8.7 J-t 0
DC-6 3.5 r 0.3 J-.|0 + SB Pondl
DD-I o.2 0.7 SB D3
DD-2 o.2 0,9 SB D2
DD.3 0.3 1.6 CD.I
DE.I 0.6 2.9 J-l 3
DE.2 o.2 0.9 SB E2

DE.3 4.1 12.4 J-6
DE-4 4.2 12.9 J-t t
DF.1 o.4 1.0 SB F2

Dt-2 0.4 1.0 SB F2

DF.3 1.3 3.3 SB FI
DF.4 1.7 4.4 J-4
DF.5 1.7 4.4 ct-2
ALT C.I o.2 0.5 SB AIIB
ALT B-I o.2 0.5 SB AIIB
ALT A.I o.4 1.5 SB AIIA
ALT A-2 0.4 1.5 SB AIIA
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Depth of flow;
= Channel slope in feet per feet;
= Specific gravity of rock, and_ Mean riprap size, in feet-

An analysis of side slope stability was completed by applying equations 784. 14-12 through 784.14-14.

,q'F'= cos(lbnd
qtFn d*sin acosP

(7 42.3t2-r2)

p = arctan (
cos 0 (7 42.3r2-r3)

2sin d, +sin Athn A

qt=cr(W) (7 42.3r2-r4)

where

d. -_ Tan-' (l/sideslope); and
C _ 0.16 for 2H:lV sideslopes

: 0.86 for 3H:lV sideslopes.

Sideslope is defined as the number of feet horizontal per foot vertical of the channel embankments. All
other variables are as previously defined.

Once mean riprap size is determined, a riprap gradation and thickness must be determined. Table
742-312a, Recommended Riprap Gradation Limits, shows the recommended gradation for both mild and
steep channel conditions. In some cases, grout was used in riprapped sections to increase channel
stability and/or reduce riprap size.

Convelor Lining. A second rype of channel lining utilized consists of overlapped conveyor
belt material- This lining was installed in excavated channels in short pieces so that the upstream belt
material ove.rlapped the downstream piece thereby preventing water from washing beneath the
downstream liner. Each section of channel lining was secured with wire and rebar anchors. The
locations of lined channel sections are shown on Maps 731.720a through 731.720c.
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TABLE 742.312n
S*ilc'qff-ff.,S.lf F,,9its[,F-g..apgrc,.gg,.d;go-nflEiffiffi

From

Half Round CMP Pipe. In other locations such as around Ponds 4 and 6, half round CMP pipe
has been placed to provide the required erosion protection. CMP pipe has also been used in steep areas
where channel flow is infeasible but yet the water must be conveyed-down a hillside. Examples of such
areas are noted near the upper mine portals and along the roadway leading to the upper mine offices
located on the Lion Deck.

Ditch sections requiring erosion protection are shown on Maps 73l.I[Aathrough i3l-1ZOc. Areas
downstream from culvert installations requiring similar protection are shown on Mips Til.7ZOd through
731-720t Specific mention should be made wittr regard to the design of erosion protection at some of
the locations sh.own on the maps. Current riprap design methodotogies do not allow for the design of
erosion protection on extremely steep slopes using suih materials as rock riprap. In some locations,
however, such as at Culverts 57A througn eOe (as well as at other locations wiUrin ttre mine permit area),
consideration must be given to tlre fact that local drainage must be transferred down a steep hillside or
stream channel. At such locations, procedures are not available for designing riprap erosion protection
and, therefore, calculations under such conditions have not been, no. can ttrey Ue made.

An effort has been made by CPMC to reduce or eliminate the potential for serious erosion at these
locations by placing culvert exits onto existing or man-made rock rubble piles, or onto rock ledges which
act as energy dissipation devices and effectively reduce downstream erosion. CPMC will continue to
monitor culvert outfalls at these locations and thereby determine the eff,rciency of the rock rubble piles
and what additional action, if arry, shouid or can be taken.

Conditions related to lining of individual ditches are shown on Maps 731.720a through 731.720c.
Conditions related to culvertoutfall linings are shown on Maps 73l.720dthrough 731.7i0t Channel
and Culvert riprap calculations are presented in Exhibit742.312a, Riprap Calculations.

Culvert Dmign.

Following the determination of a given peak watershed discharge, design sizes for culverts were
calculated as part of the runoffdiversion and conveyance facilities. Flow .upu.ity calculations were made
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In the design of riprap-lined channels, National Cooperative Highway Research Prograrn Re-
port No. 108, "Tentative Design Procedure for Riprap-Lined Channels" l0 details the procedure for
determining a design stone size such that the stone is stable under the design flow conditions with a
reasonable factor of safety. The design stone size used is the dbg, or median stone diameter, de-
fined a^s that stone size which is exceeded in weight by 50 percent of the mixtrue.
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t34569

MEDIAN RIPRAP SIZE, dSO, inches

n = o.0395 {d5fll/e

Figure l-17. Manning,s n for ripraplined channblsJ

Erosive forces of flowing water are greater in bends than in shaight channels. Therefore, rip-
rap size for bends and.straights in the channel must be computed. If the riprap size (d5g) computed
for bends is less than 10 percent greater than the riprap size for straight channlh, then the riprap size
for straight channels shall be considered to be of aaequate size; otherwise, the larger rlinap size shall
be used in the bend. This is done in order to minimize the number of riprap siies required. Nol
rnore than two riprap sizes should be used on any single contract, in order to minimize construction
problems caused by too many sizes. The riprap size to be used in a bend shall ertend upstream
from the point of cunrature, and downstre."'t from the point of t4ngency a distance equal to five
times the channel bottom width (length = 5 b). This riprap size sirall extend across tfre Uottbm and
up both sides of the channel.

Riprap

, The riprap shall be compbsed of a well-graded mixture down to the l-inch size particle, such
that 50 percent of the mixture by weight shall be larger than the d5g size. A well-gr"A.A mixture is
defined as a mixture composed primarily of the largei stone sizes but with a sufficient mixture of
other sizes to fill the progressively-smallr voids between the stones. The diameter of the largest
stone size in such a mixture shall be considered to be 1.5 tirnes the d5g size. The riprap size as

,shown on the plans and specifications or for other construction purplJes sfral be the size of the
Iargest stonb in the mixture, i-e-, 1.5 x dbo. ffi.8*+inigm*-$*,hn,eskq"S, ,hrg$F I eil'grrnlrdef
ff*[+1ti., S"t $,s; ' .tEfinltt'fn'diifiE.Tfi'ffiH'p sha]l extend up the
Itk! tii i[elel]i 

"q"ut 
i;; *ffiffi;[ of flow or to a poinr where vegetation can uu .rt"u-

lished to adequately protect the channel.
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Ia channels where there is no riprap or paving in the bottom, the toe ofthe bank riprap shall
extend below the channel bottom a distance at least l.b times the maximum stone size, trrt ln no
case less thar 1foot. The only exception to ttris would be in the event that there is a non-erodible
hard rock bottom. The channel bank shalt not be steeper tban 2.0 horizontal to 1.0 vertical.

_ After determining the riprap size that will be stable under the flow conditions, the designer
shall consider that size to be a minimum size and then, based on riprap graduations actually avail-
able in the area, shall select the size or sizes that equal oi,exceed ttre minlmuin size. The possibility
of damage by children shall be considered in selecting a riprap size, especially if there is nearby water to
to toss the stones into-

Filter

A filter is a layer of material placed between the riprap and the underlying soil surface m pre-
vent soil movement into and through the riprap.

Riprap shall have a filter placed under it when either of the folowing conditions exist:

1, The riprap is not well graded down to the l-inch size particle.

2. Riprap is placed on the side slopes of a cbannel and ttre soil is band-size or firier with I
plasticity index, Pl less than 10. This requirement applies to irlopes having this soil in
lerues or layers greater than B inches in thickneds.

- A filter can be of two general forms. One is a single layer of plastic filter cloth manufactured
for that express prupose. The plastic f ter croth shall be wiven of polypropylene monofilament
yarns and shall be equivalent to "Poly-Filter x" as manufactured by carthage Mills, Inc., cincinnati,
Ohio. Another is a properly graded layer of sand, gravel, or stone.

The criteria for the design of an aggregate filter are as follows:

d15 Riprap ,
fiFitt.' < 5

d1b Filter 
- _

dg5 Base '\ o

in which d15 or dg5is the size of base, filter or riprap maierial. In these equations, 15 and 85 per-
cqnt, respectively, are finer. The base is the soil layer underneath the filter. The filter shall be gr-adea
down to sand-size particles. Riprap 12 inches and larger shall not be dumped directly ontb the
plastic filter cloth, since it may tear or displace the filter cloth. Instead, a +-inctr-minimum thick-
ness blanket of gravel shall be placed over the filter cloth or the riprap shall be placed directly on
the filter cloth by hand or by the bucket of the equipment, Side itop.r shall be Z:1 or flatter to
prevent the gravel from sliding down the filter cloth before placing the riprap.

Soil Size C lassification

Soil sizes given herein are according to the Unified Soil Classification System as showp on the fol-
lowing page.
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Orifice Sizing lo Droin |O-yr 24-hr Volume Over o 24 hour Period

V initiol = 2.67 oc-ft (1O-yr 24-hr + 3yr sedimenl volume)
I 16305 ft3

Orifice Design Poromelers
D= 6.2 in
Cd : 0.62
Heiglh to cenler ol orifice obove pond bottom = 1.60 ft flop ol 3yr sediment volume + orifice diometer/2)

Iime
(minl

Iime
lhrl

Volume
(ft3l

Depth
tfil

o
(fl3/s)

AVolume
tfr3'l

0 0.00 t I 6305 4.7 84 I 653
l5 o25 | 1 4652 4.6 8t 1627
30 0.50 I I 3025 4.6 8t 1627
45 0.75 il1399 45 78 I 599
60 1.00 109799 45 78 I 599
75 t.25 I 0820C 44 75 I57r
90 t50 106629 44 75 l57l

r05 1 75 't05057 43 71 I 543
120 2.00 103514 42 68 t5t4
t35 2.25 t 02000 42 68 I 514
150 2.50 I 00486 4t 65 I 485
165 2.75 9900 1 4.1 65 I 485
180 3.00 97516 4.0 62 1 455
195 3.25 9606 1 40 62 I 455
210 350 94606 39 58 | 424
225 3.75 93r 82 39 58 't 424
240 400 917 57 38 55 I 393
255 4.25 90364 38 55 I 393
270 4.50 8897t 37 5l I 361
285 4.7 5 87610 37 5t 't 361
300 500 86249 3.6 48 I 328
3t5 525 84921 3.6 48 r 328
330 5,50 83593 3.5 44 1295
345 5.75 82298 35 44 1295
360 600 8t003 34 40 1260
375 6,25 797 43 34 40 1260
390 6.50 78483 34 40 r 260
405 6.75 77223 3.3 36 1225
420 700 7 5998 33 36 1225
435 7.25 7 4773 3.2 32 I 188
450 7.50 73585 3.2 32 I 188
40c 7,75 tzJvt 3.1 z6 r't50
480 800 71247 3l 28 I 150
495 825 70096 3C 24 lll2
510 L50 68985 3C 24 r'n2
525 L75 67873 3C 24 'n t2
54C 900 667 62 29 t9 '| 071
cca 9.25 65690 29 t9 t 07l
57C 950 64619 2.8 t4 1029
585 9.75 63590 2.8 14 lo29
60c '10.00 6256 1 27 09 985
6l 10.25 61576 27 .09 985
63C 10.50 60590 27 09 985
645 I0.75 5960s 26 04 940
66C 1 t.00 58665 26 04 948



Time

lminl
Time
lhrl

Volume
ttt3t

Depfh
lffl

a
(tt3/s)

AVolume
lfl3l

675 1.25 57726 26 t.o4 940
690 r.50 56786 2.5 0.99 891
705 1.75 55895 25 o.99 891
720 2.OO 55003 24 0.93 841
735 2.25 54't 62 24 0.93 841
750 2.50 53322 24 0.93 841
765 2.75 52481 ?3 0.8 7 78C
780 300 5t 695 23 0.87 786
795 3.25 50908 23 0.87 786
810 3.50 50122 2.2 0,81 728
825 37 49394 22 0.81 728
840 4.00 48666 22 0.81 728
855 4.25 47937 zz 0.81 728
870 4.50 47209 21 o.7 4 665
885 4,7 5 46544 21 o.7 4 665
900 5.00 45879 21 0.7 4 665
9ls 5.25 45214 2.0 0.66 595
930 5.50 44619 2.0 0.66 595
945 5.75 44024 2.O 0.66 595
960 6.00 43429 20 0.66 595
975 6.25 42834 1.9 0,57 516
990 650 42319 l9 0.57 516
005 6.75 41803 l9 0.57 516
020 7.00 41287 1.9 0.57 516
035 7.25 40772 1.9 0.57 516
05c 7.50 4025C 1.8 0.47 422
065 7.75 39834 l8 o.47 422
0Ec 8.00 39413 t.E o.47 422
095 8.25 3899 1 1.8 0.47 422
I lc 8.s0 38570 't.8 o.47 422
125 8.7 5 38148 17 0.33 299
140 9,00 37849 1.7 0.33 299
155 9.25 37549 1.7 0.33 299
170 9.50 s7250 17 0.33 299
185 9.7 5 3695r 1.7 0.33 299
200 20 00 36651 1.7 0.33 299
215 20.25 s6352 1.7 0.33 299
230 20 50 36053 1.7 0.33 299
245 20.7 5l 35753 l.d 0.04 38
260 21.00 35715 1.6 0.04 38
275 21.25 35677 1.6 0.04 38
294 21.50 JCOJU 16 0.04 38
305 21.75 35600 '| 6 0.04 38
320 22,O0 35562 1.6 0.04 38
33s 22.25 35523 t6 0.04 38
3s0 22.50 35485 16 004 38
365 22.7 5 35447 t6 004 38
380 23.00 3540E t6 004 38
395 23.25 35370 t6 0.04 38
410 23.50 35332 16 004 38
425 23.7 5 35293 l6 0.04 38
440 24.O0 35255 l6 004 38



Detenlion Bosin Sfoge-Volume

Elevolion
(fi)

Areo
(fl21

Volume
tn3)

Cum Volume
(fl31

Cum Volume
loc-tll

768r.5 19356.6 0 0 0.00
7 681 .6 I 956r 1946 1946 0.04

7 681 .7 197 65 I 966 3912 0.09
7681.8 19970 1987 5899 0.1 4

7 681 .q 2017 4 2007 7906 0.1 8

7682.0 20379 2028 9934 o.23

7 682.1 20596 2049 11982 0.28
7682.2 2081 3 2070 I 4053 o.32

7 682.3 2r 030 2092 16145 0.37

7 682.4 21248 2114 I 8259 o.42

7 682.5 21465 2136 20395 o.47

7682.6 21682 2157 22552 .o.52

7682.7 2t 900 2179 24731 0.57

7682.8 22117 2201 26932 o.62
7682.9 22334 2223 29154 o.67
7683.0 22551 2244 3t 399 o.72
7683.1 22778 2266 33665 0.77

7683.2 23004 2289 35954 083
7683.3 23230 2312 38266 0.88
7683.4 23457 2334 40600 0.93

7683.5 23683 2357 42957 0.99
7683.6 23909 2380 45337 1,04

7 683.7 24135 2402 47739 't .10

7683.8 24362 2425 501 64 r .15
7683.9 24588 2447 52612 1.21

7684.O 2481 4 2474 55082 1.26

7 684.1 25050 2493 57575 1.32

7684.2 25285 2517 60092 r.38
7684.3 25520 2540 62632 |,44
7684.4 25756 2564 651 96 t.sc
7684.5 25991 2587 67783 l 56

7 684.6 26227 2611 70394 1.62

7 684.7 26462 2634 73028 1.68

7684.8 26697 2658 75686 \.74
7684.9 26933 2682 78368 1.80

7685.0 27168 2705 81073 r.86
7685.1 27 412 2729 83802 1.92

7 685.2 27657 2753 86555 L99
7685.3 27901 2778 89333 2.05

7685.4 281 46 2802 92136 2.12

7685.5 28390 2827 94962 2.18

7685.6 28634 2851 9781 4 2.25
7 68s.7 28879 2876 I 00689 2.31



Elevolion
(fi)

Areo
ttt2l

Volume
(ft3)

Cum Volume
tfr3l

Cum Volume
(oc-tt)

7685.8 29123 2900 I 03589 2.38
7 685.9 29367 2925 I 065r 4 2.45
7686.0 29612 2949 I 09463 2.51

7 686.1 29865 297 4 112437 2.58
7686.2 30il 9 2999 'l '15436 2.65
7686.3 30372 3025 I I 8460 2.72
7686.4 30626 3050 l2l5t0 2.79
7686.5 30879 3075 124586 2.86
7686.6 3| 33 3t 0r 127686 2.93
7 686.7 3l 386 3126 I 308r 2 3.00
7686.8 3t 639 3't5t I 33963 3.08
7 686.9 3t 893 3177 I 371 40 3.15
7 687 .A 321 46 3202 140342 3.22
7 687 .1 32409 3228 I 43570 3.30
7687.2 32671 3254 146824 3.37
7 687 .3 32934 3280 I 50r 04 3.45
7 687 .4 331 96 3306 't53410 3.52
7687.5 33459 3333 1 567 43 3.60
7 687 .6 33721 3359 r 601 02 3.68
7 687 .7 33983 3385 1 63487 3.75
7 687 .8 34246 341 I I 66899 3.83
7 687 .9 34508 3438 170337 3.91

7688.0 34771 3464 I 73800 3.99
7688. I 35042 3491 177291 4.O7

7688.2 353r 4 351 I I 80809 4.15
7688.3 35585 3545 I 84354 4.23
7 688.4 35857 3572 187926 4.3.l
7688.5 36129 3599 1 9t 525 4.4C

7 688.6 36400 3626 r 951 52 4.48
7 688.7 36672 3654 I 98805 4.56
7 688.8 36943 3681 202486 4.65
7 688.9 37215 3708 206194 4.73
7689.0 37486 3735 209929 4.82
7 689.1 377 67 3763 213692 4.91

7 689.2 38047 3791 217 482 4.99
7 689.3 38328 381 9 22130r 5.08
7 689.4 38609 3847 225148 5.17
7 689.5 38889 3875 229023 5.26
7689.6 391 70 3903 232926 5.35
7 689.7 39450 393r 236857 5.44
7689.8 3973r 3959 240816 5.53
7 689.9 4001'l 3987 244803 5.62
7 690.0 40292 401 5 248818 5.71



SCS CURVE NUMBER

Klnney Mlne Hydtology

IOTALS

tolAts

'161899.8 3,72 0 00581 100

'121350.2 2 79 0.OO43s

o ov9Y.z J 'I 97 0.00308

55293 33 1.27 0.00198

193247.7 4.44 0.00693 t00

ol 5944 3

2697.6

r8l6 6

7017.2

6269.3
0.14 oc-tl

3693.0
0.00 oc-ll

373 1.6

0.09 oc-tl

1 4530.8
o 33 oc-lt

7298.2
0.17 oc-tt

4264.5
0.10 oc-ll

4357.4

0.10 oc-tl

12190.9
0.28 oc-tl

1 3890.2
0.32 oc-ll

85

88 I 6575.3
0.38 oc-ti

3tI6.0
0.07 oc-fi

3590.2
0.00 oc-tl

I O.YR 6-HR

SB D] I O-YR 6-HR I o-vt 24-HR lOO.YR 6-HR

Rolnloll iln: 128 Roinloll lln 192 Roinloll llnl 208

Subbosln Areo AREA

t111

AREA

lnaresl
AREA

lmlrl
./" AREA

Io./"\

CN Runoll
l.lsl

Vol
lcn

Runoll
lclsl

Vol
lell

Runoll
(cls)

Vol
l.ll

?oods 2165.29 0.05 0.0000t 25 98 o2c l1 I 305.9 9 334.5
)od 4091 4 9 094 0.00 t 4 33.7 cc l ll u5 1758.9 I 3498.9 3963.C

,lolurol 67 314.28 t55 o.oo24t 555 1! 333 0l 535.2 0 04 2362.1

leveoeloled I 0895.72 0.2! o.0003! 62 22C o2 211.! 0( 541.7 637.4

% AREA

t%l

SB F2 lo.yR 6-HR '10-w 24-HR lOO.YR 6.HR

Rolnloll llnll 1.28 Rolnloll {ln Rolntoll {ln 20t
Subbosln Areo AREA

flt2l
AREA

Iocres]

AREA

lml2l
% AREA CN s Runoll

lcts)

Vol

lcll
Runoll

lclsl
Vol
lcn

Runoll
lcls)

Vol
lcn

loods I 0732.04 025 0.00038 t9 4 96 o.2( 1t 951 .5 11 1516.0 1657.8

\oturo 0 00c o 0000t 00 7 0t 0( 03 0c 04 0c
leveoeloled 44561 29 I .02 0 001 6( 806 82 2_2( o2 865.( o( 2215.6 2606 7

s8 El ']O.YR d.HR lGyr 24-HR IOO.YR 6-HR

Rolnloll (ln 128 Rolntoll (lnl 192 Rolnloll (lnl 208

Subbosln Areo AREA
ilt)l

AREA AREA
lmlzl

% AREA
t9^t

CN I Runoll
l.kl

Vol
lcn

Runolt
lclsl

Vol
l.n

Runoll
lclsl

Vol

lcfl

Pod I 431 06.5 325 o.00513 741 9( I 61s2.2 It 12237 \2
Nolurol 9446.91 o.22 0.00031 49 J.JJ 0l /o ! o.3 269 04
Reveoeloled 40d93.0r 0.93 0.001 4( 21.1 82 2.2t 0 0a 2023.3 o7 2380.!

583ss.78 I 34 0.00209 I 475.6



s8 A1 IO-YR 6-HR I 0-vr 24-HR I OO-YR 6.HR

Rolnloll llnl r2E Rolnloll tln 192 Rolnloll (lnl 208
Subbosln Areo AREA

m2l
AREA

lccresl
AREA

lml)l
O/. AREA

t9,l
CN J Runoll

i.l<l
Vol
t.n

Runoll
lclsl

Vol
r.n

Runolt
l.l<l

Vol
l.ll

Roods 19147 O.AA 0.00069 32.8 o2c l.l 1697 7 l.i 2 tu4. I 2957.8
\olurol 6317A 77 'I 4! o.oo221 32 1 7 Jtl 0l 501 € 0 t803.0 04 2215 5
rod 420't6.4 0.94 0.001 51 2t', 9( I tl ua t8063 3s93. I 'I 401o.4
?eveoeloled 54006 ',]6 l2t 0.00'194 JU.i O/ 22C o2 '1048 4 0t 2685,2 3159 2

sB 8t 'lo.YR 6-HR '10-vr 24-HR I OO.YR 6-HR

Rolntoll llnl 128 Rolntoll {ln t92 Rolnloll 0nl 208
Subbosln Areo AREA

Il2l
AREA

ldcaesl
AREA

lml?l
"/" AREA

tl
CN Runoll Vol

lcn
Runotl
l.l(l

Vol
l.n

Runotl
lclsl

Vol
l.ll

tod 9t 371 _01 214 0.00328 47 9t Iil 05 3928 l l( 76.l t2 885t.6
Nolurol 26384 9t 061 0.00095 l3; 1 tl 0l 209.6 nt 753.0 04 925.3
?eveqeloled J4yU/. ta 0Et 0.00125 22C o2 677.6 0( r 735.6 o7 2c42.O

IOtAtS 178344.9 4.09 0.00640 116

'152663.1 3.s0 0.00548 84

182092.9 4.',t I 0.006s3 185

73073 1.66 0.00262

66702.01 I.53 0.00239 100

23 r 39.08 0.53 0.00083

I 0786.0
0.25 oc-tl

I 735.6
0.04 oc-ll

| 1212.3
0.26 oc-tl

| | cu-c
0.03 oc-ll

621s.8
0.14 ocji

12402.6
0.26 oc-tl

2042.O

0.05 oc-ll
677.6

449,2

86

82

0.03 oc-fl

7066.5
0.16 oc-tl

% AREA

SB E3 I O-YR 6.HR lo-vr 24-HR '100-YR 6-HR

Rolnloll lln' t2t Rolnloll (ln Rolnloll flr
Subbosln Areo AREA

ill2l
AREA

Iocres)

AREA

tmvl

./O AREA

r%l
CN Runoll

ld(l
Vol
t.n

Runoll
l.l(l

Vol
lefl

Runolt
l.tsl

Vol
lcll

eveaeloled 23139 08 053 0 0008: 34.7 62 22C o2 449.i ot n7 t?R1 /

94073.49 2.16 0.00337 3192.3



58 AIIA I O.YR 6.HR I Gvr 24-HR OO.YR 6-HR

Rolnloll llnl 128 Roln,oll (ln 192 Rolnloll tln 208
Subbosln Areo AREA

riltl
AREA

IocIes
AREA

lml2l
% AREA

r./"1

CN s Runo t
tclsl

Vol

lcn
Runo
lclsl

Vol
lcn

Runoll
lclsl

Vol
l.ll

leveoeloled I I ',]806.( 2.5i 0.00401 ]67 6 82 2.2( o2 2170.4 0.6 5559.C 0; 6540.:

sB AI8 I O-YR 6.HR I o-vr 24-HR I OO.YR 6-HR

Rolnloll llnl 128 Rolnloll linl 192 Rolnloll llnl 20t
Subbosln Areo AREA

ril2l
AREA

locresl
AREA
rmlrl

% AREA
t.Ll

CN Runol
(cls)

Vol
lcfl

Runo I

l.l.l
Vol
lcfl

Runo
lclsl

Vol
l.l1

loods 4030 63 009 0.000 t4 98 o2( 'I ',l 357 4 569.! It 622

leveaeloled 215t3 9r 049 0.00077 22( o2 417 6 0c r 069.7 o7 '1258.:

2.57 0.00401

25544.57 0.59 0.00092

0.4s 0.00070

2170-4 5s59.0
0.13 oc-ft

I 639.0
0.04 oc-ll

637.7 '1309.4

O.03 oc-tl

Tolol Approxtmole sloroge Volumes = 2.06 oc-fl

6540 3

0.'l5 oc-ll

l 88 l.1
0.04 oc-tl

'1496.3

0.03 oc-tl

Overoll lolols 1602934

2.37 oc-tt



Pond
No.

Available
Sedinrent

Storage Volume
(acrefeet)

Required 3-year
Accumulated Sedirnent

Sl,orage Volume
(acrefeet)

Available
Runoff Storage

Volume
(acre feet)

Required l0-yr,
24-hr Runoff

Storage Volrrnre
(acre feel)

Comlnenls and
R ecorn lnendat.ions

1 0.04 0.04 0.63 0.5 8 Pond Adequate

8 ll l.l 2.'1'1 2.20 Pond Adequate

9 2.02 l -98 4.50 4.45 Pond Adequate

Note: Pond No. I is classified as I treatment facilitv and not a sedimenlation pond.

The sediment ponds and treatment facility were designed (where possible) to contain the accumulated
sediment volume from a three-year period and to prevent short circuiting. The amount of sediment to

be yielded to the sedimentation ponds was determined from the Universal Soil Loss Equation (USLE)
(Clyde et al-, 1978, and U. S. Soil Conservation Service, 1971). In accordance with this equation, soil
erosion caused by water is determined from

A = R*K*LS*C*P

(742-2)

where:

A = computed amount of soil loss, in tons/acre/year:
R = rainfall factor, in foot-tons/acre/hour,
K = soil erodibility factor, in tons/acre/year/unit of R;
LS = topographic factor (length and steepness of slope), dimensionless;
C = cover or cropping managernent factor, dimensionless; and

P = erosion control practice factor, dimensionless.

Values for R and K were determined from Clyde et al. (1978). The topographic factor (LS) was

determined from

where:

(142-3)

L = sversge overland flow length, in feet;
S - average steepness of slope, in percent; and
m = anexponentdependentupoDthesteepnessofslope(0.3forslopeslessthan0.5%,0.5for

slopes 0.5I% to 107o, and 0.6 for slopes greater tban l0%).

Tbe average overland flow length (L) was determined from Williams and Berndt (19'72) as defined by
the equation
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0.5 DA
(142-4)

wnere:

DA : drainage area, in square feet; and

LCH : total length of channels in the watershed, in feet.

Vafues for C and P were determined from the U. S. Soil Conservation Service (1917).

A sediment density of 75 1b/ft3 was used in conjunction with the USLE to determine the volume of
reservoir sediment storage required. This value was obtained based upon on-site soil surveys (see Section

200 for more soils related information) which show that local soils consist mostly of a mixture of silty
clayey sands. Sands commonly have unit weights in the order of 85-100pcf based upon ASCE findings
(see Sedimentation Engineering - ASCE M & R No. 54) with values more colrlmonly used in the order

of 95 pcf. Other references confirm this and indicate that silts and clays usually have lower unit weights,
but at times do range ftom2l to 100 pcf. Because local soil complexes do contain substantial quantities

of silts and clays, a more conservative sediment density of ?5 pcf was chosen as the appropriate value

to use for calculation of sediment volume.

The ponds have been designed so tlat sediment will be removed when the sediment volume reaches 60

percent of tlre accumulated sediment storage volume. All sediments will be disposed of in the washed

coal refuse pile. Sediment yield parameters and the accumulated sediment volume for each pond

(including Treatment FaciJity No. l) are contained in Table'742.227b, Sediment Design Parameters for
Sediment Ponds I through 9.

TABLE 742.22rb
Sediment Design Prrameters for Sedimenl Ponds 1 through 9.

S.dlm6t uon
hf,d
No.

CDntrlbutlns

D-Dh I urbcd
U-UDdlrbrbod

Rdnf.ll
feclor

tR)
n{on.rac,/hr

Soll
Erodlblllly

Frcts
(x)

btr./ec4T
p6 unll oa

n

Slopc

Lqtth
FEbr

L

'L

Slopc
GEdlht
F2dor

pe|.ql

IJ C!ve
Factor

Eolon
Cof, trel

Pdla
F!&r

tn

Sdlm6l
DcllvFl

Ratlo

E tlmltd Scdlmal Contrlbullon lD

Sedlmalalton fmdr

Soll

l&r
tA)

bnl*ly
s

lVzclyt
!c-n4'r

AEumuEt€d
S.dln6l Vdom.

s{l

3-la. 7-yaJ

D5-l
u-9.5

n.o
?2.0

o.8
0-28

91

t05 ?0.0
0.2
29.4

1.0

0-2

0

0

t.1

16-2

0.65

0.d)
0.0mt
0.0r31

0(n|
o 126

0J9 0.?6

1
l>9 |

t,.6 0

aan
n-o

o.7E

o.8
n
no

34.0
l9-0

t9
98

t.0
o-2

0 ll,5

24.4

0d)
056

o.0269

0.qlt4
o-2/'5
0.o50

0.89 0J9

3
B5-0
u52.1 n.o

o-23

o-?l 140

1n

65.0

o- l?
31.? o1 .0

t-0

l9-0

0.d)
0.45

0-(D4
0.0t 0l

0.(xt2
o.J5?

r.68

D23.0
u-t?.6

20
no

0.u
0-?8

t60
81

t28
{50

7.1

lJ.6
t.o
o.2

n

.0

| 6.6

t?0
0.52
0.@

0.m53
0.m62

o.27
0- 011

o-69 o.46

J
D{5 6

u-29 4

n.o
22.O

o-B
0-28

m5
I t8

| 6.0
54-0 2ZZ

t.0
o-2

0
0

?1.1

71 -a

0.{5
0.Jt)

0_00?6

0.o84
o 499

o747
-49

6
D21.5
U.6.J

n-o
LO

o-28

o-?'
99

99

lo.0
4lJ

1.4

14.5

t-o
o-7

0

0

t-6
t1.9

0.Jo
0-65

0.(F
0-m?l

o-oT2

0.(X6
0J5 o-u
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Note: For rectangular conduits use a standard design for a headwall
with wingwalls, paved bottom between the wingwalls, with an end

cutoff wall extending to a minimum depth equal to B

Figure HS-18A-Low Tailwater Riprap Basins for Storm Sewer Pipe Outlets-
Low Tailwater Basin at Pipe Outlets

(Stevens and Urbonas 1996)
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APPENDtcEs A-33

APPENDIX 17.F
Con"uga,ted \4etal Pipe

: Corru'gated metal pipe (CI\4P, also known as corntgated, steel pipe) is fi.equently use6 for culverts. pipe is ma4e from: co[ugat'ed sheets of galvanized steei thal a.re rolied ana riveied t"g.trr"t Jong 
" r"rgitrrdinu] ""u-. A]uninizedsteel may also be used in certaiu ranges of soil pH. Standard rounipipe a:.nEte.s raill 6om g to 96 iD (200 xo' 2450 mm) Ivletric dimensions of standard diau:eters are usually rourrled tothe nearest "2b or b0mm (e.g., a42 inculvert would be specified as a 1050 mn: cuJvert, rot i067 mra).

Larger and noncircular culverts can be created out of cuwed steei plate. Sta.r:da.rd section ler:gths are 10 to 20 ft (3to 6 m). Though n ort 
:o-t]_l-11!io,nr 

are,r,ransvers€ (i.e., annular), helical corrugation, *" 1]9iurgg. 149!glgru41[_ _ 8, 1,0- 12J4_and t6 a+e eommonly_useel;clependirrgrcn the_*epil#offmfiaf . 

-

i The raost comDlon couugated steel pipe has transverse collr]-g_ations-tha I are l/z in (13 mm) deep and 2% in (6g mm)I from clest to crest. These are referred tu as '121lz inch" or "6-8 x 13" corrugations.'For ialger cuiverts, corrugations
i yiil 7 2.12-(za ml) depth Rnd 3, 5, and 6 in (76, 125, or 152 mlrr) pitches a're used. Plate-Lased products using 6 iu, bI 2 iu (152 mm by 5l mm) corrugations a"e Loo,nur as stractural plate co"r'uga.ted, steel pipe (SpCSp.) and multiplateafter the trade-narned product,,i\4ulti-platerM.',

The flo* area for cilcular culverts is basecl on the nominal culvert diametei, regardless of the gage of the plate metalr used to co'struct trre pipe. Flow axea is carcurated to (at most) tbree si8r1ific;;;-igits.
A Hazen-Williams coefficient,:C, of 60 is typically usecl with all sizes of corrugated pipe. Values of C and Ma,uning,sconstarrt, n, for corrugated pipe are generally noi rfi""ted by age. Design Charts for open Channel Flow (U.s. Depaxt-meDt of Tlansportation, 1979) recomttrends a \4a.nuing 

"orrtuni- 
oi, = 0.024,:.for all cases. The U.S. Depa.rtment ofthe Intedor recommends the followilg values. 

-For 
.tu"nO-J 1,j;/, ;" by r/r ir or OS mrn by f-il mmt corrugatea pipewith.the diameters siven: 1.2 in (tsZ_?T),.-0:q??; 24 i" (6id;;t 0.025; 36 to 48 in (914 to 1219 mm), 0.024; 60to 84 in 

.(1524.to 2134.n.m)' 0.023; 90 iu' (243^8 mm), o]ozz Foi (6 in by 2 in or 1s2 nm by 51 mm) murtiplateconstructio' with tl:e diamete's qiv_en: s. to 6 ft (1.5'to r.8 m), 0.0b4: ? t; 8 ft (2.i to 2.a m), o.rs; o io rr fi (2.7to !,3-m)' 0 32; 12 to 13 rt (3.0 i; 3:9 m)r 0.31; i;;' iii;.t-it ai rr, 0.030; 16 ro 18 rr (4.8 to 5.4 n:), 0.029; 19io 20 fr (5.8 to 6.0 m), 0.028; 21 to 22 fr.'(63 tJ o.o lni-o)oz? 
"-

lf the inside oI the co:rusated Dioe has been asplraJr,ed conrpjetely srnooth 360o cjrcurnferentially, Manning,s n rangesfronr 0 009 r,o 0.0tr. Forrcurveits with aOpo asi;-;il; ;;;;;;'="'0.org. po, other percerrages of paved inverL, rrreresulting ralue is proportio:ral to the percentage ano the vales nornrally corresponding to that diameter pipe. Forfield-bolted conugated metal pipe 
"rch"r, ", 

:"O.OZ5. 
'

It is also possible to calculate the Da.rcy frictjon loss if tbe corrugation depth, 0.5 in (13 mm) for standard couuga.tionsand 2.0 in (51 urm) for multiplate, is iaken as the specific ;"Gi;;;..

R*-$,' (ir)l E"rVi,,c*,r*")1.*,1 Ro/*-no-*e* llnln,o*-a, I t &oeL

PBOFESSIONAL PUBLICATIONS.INC.
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accumulation at the upstream row of baffles.

Flow entering the chute should be well distributed laterally across the width of the chute. The velocity

should be below critical velocity at the crest of the chute. To insure low velocities at the upstream end of

the chute, it may be necessary to provide a short energy dissipating pool. The sequent or conjugate

depth in the approach basin should be maintained to prevent jump sweep-out, but the basin length may

be considerably less than a conventional hydraulic jump basin since the primary purpose of this pool is
-onl[t-o reduce t@locfty. A-bEBfh*lengt]1 oftwrce tneEEqU-ent-depttrWill uSDaily-_-

provide ample basin length. The end check of the pool may be used as the crest of the chute as shown

in Fiqure HS-17.

3.4 Low Tailwater Basins

3.4.1 General

The design of low tailwater riprap basins for storm sewer pipe outlets and some culverts is necessary

when the receiving channel may have little or no flow and uncontrolled pipe velocities would create

erosional problems in the channel. Design criteria are provided In Ejgures HS-18a through HS-20.

3.4.2 Obiective

By providing a low tailwater basin at the end of a storm sewer conduit or culvert, the kinetic energy of the

discharge is dissipated under controlled conditions without causing scour at the channel bottom.

Photograph HS-12 shows a representative low tailwater basin.

3.4.3 Low Tailwater Basin Desiqn

For storm sewers, low tailwater is defined as being equal to or less than Y. of the storm sewer height, that

is:

DH
!,3 ^ or !,3-33

in which:

;,, = tailwater depth at design

D = diameter of circular pipe (ft)

H = height of rectangular pipe (ft)

3.4.3.1 Finding Flow Depth and Velocity of Storm Sewer Pipe Outlets

The first step in the design of a scour protection basin at the outlet of a storm sewer is to find the depth

and velocity of flow at the outlet. Pipe-full flow can be found using Manning's equation and the pipe-full

velocity can be found using the well-known and standard continuity equation. Namely,

Rev. 01 12004
Urban Drainage & Flood Conlrol District
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l4q / \.
Q ptt :: A n,,,!R.r,,,)t/t Sl!'

in which:

Qf,tt= pipe full discharge at its slope (cfs)

z = Manning's n for the pipe full depth

DRATNAGE CRITERTA MANUAL (V. 2)

-Arup= 

ipEffitF
S, = longitudinal slope of the pipe (fUft)

rR = hydraulic radius of the pipe flowing full, ftlRtr,t = Dl4 for circular pipes, R',tt= A7,rrl(2H + !u,) for

rectangular pipes, where D = diameter of a circular condult, H = height of a rectangular

conduit, and u,= width of a rectangular conduit (ft)]

Then,

Vy,rt =Qn,, fAt,,,

ln which:

I/1,tt= flow velocity of the pipe flowing full (fUsec)

The normaf depth of flow, d, and the velocity at that depth in a conduit can be found with the aid of Fiqure

HS-18b. Using the known design discharge, Q, and the calculated pipe-full discharge, Q7,il, enter Fioure

HS-1Bb with the value of Q/Qy,n and find d/D ior a circular pipe of d/H for a rectangular pipe.

Compare the value of this d/D (or d/H) withthat obtained from Fiqure HS-19 using the Froude parameter,

namely,

Qln" or el(u,a'r')

Choose the smaller of the two (d/D or d/tl) ratios to calculate the flow depth at the end of the pipe,

namely,

d:D(dlD) or a-H(dlH)

Again, enter Fiqure HS-18b using the smaller d/D (or d/Il) ratio to find the ilAn,,, ratio. Use this to

calculate the area of flow at the end of the pipe, namely,

l,\
a _ \Al A 

7,rr )A 1,,tt

in which:

ul2ao4
Urban Drainage & Flood Control Districl
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A = area of the design flow In the end of the pipe (ft2)

Finally,

7r _Qf A

in which:

--ll 
=-d es i g n-fl ow-ve loei ty-at-the-pi pe-o utl et-(fUsee)

3.4.3.2 Riprap Size

For the design velocity, use Figure HS-20 to flnd the size and type of the riprap to use in the scour

protection basin downstream of the pipe outlet (i.e., 818, H, M or L). First, calculate the riprap sizing

design parametef , Pd , namely,

| ^ \r/?P,t=\lt'+gd)'

in which:

trz = design flow velocity at pipe outlet (fUsec)

g = acceleration due to gravity = 32.2 fVsecz

d = design depth of flow at pipe outlet (ft)

(HS-16)

Photograph HS- 1Z-Upstream and downstream views of a low tailwater basin in Douglas
County protecting downstream wetland area. Burying and revegetation of the rack would

Rev. 01 12004
Urban Drainage & Flood ControlDistrict
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When the riprap sizing design parameter indicates conditions that place the design above the Type H

riprap line in Fiqure_HS-20, use B'18, orlarger, grouted boulders. An alternativetoagrouted boulderor

loose riprap basin is to use the standard USBR Basin Vl, as described in Section 3-2-

After the riprap size has been selected, the minimum thickness of the riprap layer, 7, in feet, in the basin

is set at:

T = l_J_sDso (H_S.l-7_)--

in which:

Dso = the median size of the riprap (see Table HS-9.)

Table Hs-g-Median (i.e.,.Dsa) Size of District's Riprap

Riprap Type Dsr-Median Rock Size (inches)

L I
M 12

H
,IB

818 18 (grouted)

3.4.3.3 Basin Length

The minimum length of the basin, I, in Figure HS-18a, is defined as being the greater of the following

lengths:

for circular pipe,

(HS-18)

for rectangular pipe,

(HS-1e)

in which:

Z = basin length (Fiqure HS-1Ba)

H = height of rectangular conduit

lz = design flow velocity at outlet

D = diameter of circular conduit

0112004
Urban Drainage & Flood ControlDistrict

L = 4D or t -(D)''t(;)

L:4H or t -(a)''(+)
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3-4.3.4 Basin Width

The minimum width , W, of the basin downstream of the pipe's flared end section is set as follows:

for circular pipes,

14/ - 4D (HS-20)

for rectangular pipe,

lry-w+4H (HS-21)

in which.

Hz= basin width (Figure HS-18a)

D = diameter of circular conduit

y,= width of rectangular conduit

3.4.3.5 Other Design Requirements

Alf slopes in the pre-shaped riprapped basin are2H to 1V.

Provide pipe joint fasteners and a structural concrete cutoff wall at the end of the flared end section for a

circular pipe or a headwall with wingwalls and a paved bottom between the walls, both with a cutoff wall

that extends down to a depth of

DHB=-*T or B=-*T (HS-22)22
in which:

.B = cutoff wall depth

D = diameter of circular conduit

I= Equation HS-17

The riprap must be extended up the outlet embankment's slope to the mid-pipe level.

3.5 Culvert Outlets

Culvert outlets in the Denver area represent a persistent problem because of concentrated discharges

and turbulence that are not fully controlled prior to the flow reaching the standard downstream channel

configuration. Too often the designer's efforts are focused on the culvert inlet and the culvert sizing with

the outlet hydraulics receiving only passing attention. A culvert design ls not complete until adequate

attention is paid to the outlet hydraulics and proper stilling of the design flow.

Rev. 01/2004
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Culvert oulet energy dissipator and flow spreading may require special structures downstream of the

culvert outlet to limit local scour, general stream degradation, and troublesome head cutting.

Local scour is typlfied by a scour hole produced at the culvert outlet. This is the result of high exit

velocities, and the effects extend only a limited distance downstream. Coarse material scoured from the

circular or elongated hole is deposited immediately downstream, often forming a low bar- Finer material

is transported further downstream. The dimensions of the scour hole change due to sedimentation during

_lb-w 
flov*s and th -storTR-evcn-ts. Th-e-sc-our-holris-generally-deepestduring

passage of the peak flow. Methods for predicting scour hole dimensions are found in HEC No- 14 (Corry,

et al. 1975).

Photograph HS-13-Cutvert outlefs are often left unprotected causing downstream

degradalion. The designer'siob is not complete untit the outlet hydraulic provisions are
-made. 

Burying of riprap and revegetation of the surtace would have blended this
structure better into the adiacent landscape-

General storm degradation, or head cutting, can be a phenomenon independent of culvert perforrnance-

Natural causes produce a lowering of the streambed over time. The identification of a degrading stream

is an essential part of the original site investigation. However, high-energy discharges from a culvert

often cause stream degradation that is similar to the former, though limited in distance- Both types of

scour can occur simultaneously at a culvert outlet.

As described in HEC No. 14, various measures exist to control culvert outlet flow, as listed below- lt is

beyond the scope of this Manualto provide information about these controls, but the District encourages

their proper application and design.

1. Colorado State University rigid boundary basin

unao4
Urban Drainage & Flood Control District
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2. Tumbling flow rectangular section

3. Increased resistance-box culverts

4. Roughness elements-circular culverts

5. USBR Type ll

6. USBR Type lll

HYDRAULIC STRUCTURES

7. USBR Type lV

8. Contra Costa

L Hook-type energy dissipator

10. Straight drop structure

11. Riprap basins

In addition, one might consider an extended culvert apron with one or more rows of baffles, or using large

rows of offset racks set downstream of the culvert outlet on a bed of suitable riprap without a basin, but

with an adequate tailwater depth, all designed in accordance with the criteria given in Section 2.0 of this

chapter.

Rev. 01 I2OA4
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H= 3W/4
L-4W/3
o=W12
b= 3W/8

C-W/2
d= W/6

€= W/12

t: W/l? suggested minimum thickness
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Figure HS-14*General Design Dimensions lmpact Stilling Basin (USBR VU
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B.

,-J
PLAN VIEW

CONCRETE DISSIPAT

1. ALL CONCRETE SHALL BE CLASS A UNLESS
OTHERWISE APPROVED BY ENGINEER.

2. ALL REINFORCING STEEL SHALL CONFORM
TO ATSM A 615, GRADE 60

3. 8 INCHES OF TYPE II BEDDING SHALL BE
PLACED UNDER ALL STRUCTURAL
SLAB AREAS E COMPACTED PRIOR TO
CONCRETE POUR

4. ALL REINFORCING SHALL HAVE 3"
CLEAR COVER

#4@12" E.W
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*4@12" E,w. wElR
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ENERGY DISSIPATOR FOR PIPE OULET DIAMETERS < 36''

Figure HS-16-Modifications of lmpact Stilling Basin to Allow Basin Drainage

for Urban Applications
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HYDRAULIC STRUCTURES
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PIPE HYDRAULICS AND FOR UNIT DISCHARGE

NOTCH FOR LOW
FLOW DRAINAGE
AS REQUIRED

BAFFLED APRON

APPROACH
DEPRESSION

MIN.

DEPRESSION VARIES

PLAN

Yz SEQUENT DEPTH REQUIRED
TO FORM .JUMP

2
I MAX.

SLOPE

AS REOUIRED TO ACHIEVE
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ROCKRLL
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BOX CULVERT OUTLET
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Figure HS-tBb-Low Tailwater Riprap Basins for Storm Sewer Pipe Outleb-
Discharge and Flow Area Relationships for Gircular and Rectangular Pipes
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20 4.0

Q/D.u or Q/wH'''

Figure HS-l9-Low Tailwater Riprap Basins for Storm Sewer Pipe Outlets-
Brink Depth for Horizontal Pipe Outlets

(Stevens and Urbonas 1996)
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Storm Sewer Drometer, D, or Hetght, H, In ft,

Figure HS-z0-Low Tailwater Riprap Basins for Storm Sewer Pipe Outlets-

Riprap Selection Ghart for Low Tailwater Basin at Pipe Outlet

(Stevens and Urbonas 1996)
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Perforated underdrain
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Profile

Nole: For rectangular conduits use a standard design lor a headwall
with wingwalls, paved bottom between the wingwalls, with an end

cutofl wall extending to a minimum depth equal to B

Figure HS-l8A-Low Tailwater Riprap Basins for Storm Sewer Pipe Outlets-

Low Taihrater Basin at Pipe Outlets

(Stevens and Urbonas 1996)
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Result Unit
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Client Sample lD:

Date Received:
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Core Hole lD :
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Result Unit
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Date Received:
Matrix:

Analysis Report
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Result Unit
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Result Unit
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Client Sample lD:

Date Received:
Matrix:

Analysis Report

Core Hole lD :

Project Name/#:
Sample lD:

SGS Minerafs Sample lD: 072-30789-02'l

Result Unit

6.72 s.u.
0.60 mmhosicm
67.0 %
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Client Sample lD:
Date Received:
Matrix:

3t4
01t11t2008
Soil

Analysis Report

Core Hole lD :

Project Name/#:
Sample lD:

SGS Minerafs Sample lD: 072-30789-023

Result Unit
5.86 s.u.
5.48 mmhos/cm
42.8 %

Page 1 of 1

cR-06-10
Kinney #2 Mine

072-22215-011

Method

USDA Handbook 60
USDA Handbook 60

USDA Handbook 60

Denver Laboratory

t F03)3?3-4?71 | Fo3) 373-47S1 uJ uJ rJJ .sgs.com,tninerals

hrlemberof SGS Group

Tests
pH

Conductivity
Saturation %

SG S North Frnerica hc. M nerals Services Eiri si on
4665 Paris 5.t Suhe E-?00

*er"#{ tr# 
1.,,-- 

somer Rod ris uez,

Eenrcr C0 80?3S_-. --r--
Itris documenl 

's 
issu€d by the Company under its Genelal Conditions of Service accessible at httpJ/www.sgs.com/terms and_condilions.htm Atlsntion is

-.dlawn 
to the limitation of liability, indemnific"lion and jurisdiction issues defined thedn.

Any holder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits

of Client's instructions, if any. The Company's sole responsibility is to its client and this document does not exonerate parties to a transaction from exercising all

their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearance of this document

is unlaMul and offenders may be prosecuted to the fullest extent of the law.



Rock Strength Datd, Agapito Reports



Roof & Floor Analyses, SGS Lab Sheets



Rock Strength Data, Agapito Reports



715 Hoqqff* #ruls
5ulm34&
G ci JL,|&crmN" CCI 815fl6
tfsA
vfi|Es slo,2{.? 4*!CI

.698pno.cDm

.lune !9. 3${ffi 59?-01

Mr. I3rad Lind*s,v
Rrrek Logie C*nsulti*g, I-Lf
P, O. Btrx 544

RF: Ll&rb*rn Resouro*$, Lt C-Ra*k flilechanies L]ore X.es{ing lttr{:lfs

nsar Mr. t*rnds*y:

This lelter provides s suul of the r*ceilt rock nre eh*nics $are tesling pertrbrmed by
A6iapitn A-*ti$$jnte*o Inc. (AAl)- on behall'o[ ltercle Logic Ccn*uiting" Ll-fl {Roek tngic).
I{ock Logic pruvidrd 3.}-inch-dianretcr c.$re s*mpBux wtth littrslogic dencriptiorm i6n }abor*tory
tesling. Th* semgrles ,rvere selectcd by }toek 'I-ogie. and the c&res $,stre fr*m hatres nunrhsrpd
CR-$S*01 and CR-{lti*0I"

rrccording ter fhe Amm*r:en Snciety for Te*ting and hd$teriais {ASTS4) $pecifie#ti()ns:

Test re$uhs &r{3 $}Jlirnsrized in Table n.

{PDF)" Alsn at{sched is a chuin of custod3,

rAiurrlealr Nr,rurcty l"r:r ting and M*irsrixl* t"4-qTM). 'ttan{i$r'd l"ml Methlrd ftrr Unconj:ned C*inpru**rte

GEPENGINEERI'{6 ' M1I*tHG E'{GTNEERING ' CIVTL CNgII'{EEFTIHG



$ 19, ?oCI6

Page ?

Sincerely,

Albcrt Adu-Ash€a ong
Projeut ineer

AA.&rsnrlrt'

Atrachments (3): le 1

of f;vstody

Appito A*sociates, Inc"



Fage 3,lune 19. ]

*

hv:

a Fr "#!€d rrg
ic-vi f

€9
llt G

.i -.": 'i5if"- q v)

ao ql" tt\
q,- +!qn q

?^ffi 6qq €
t* \g !S

45 {f{ el 6t
sR d

t*4 w
Ede @9#* 8*

a

sE ?hl4 F5Y.:
^gH "a=.2 =,nE I

rh

-G Or* F.l 4
dg \d
- f..t e'{i(r if, tF

r;+. se
dq q

{\{ lrd 6{
\o6 €
-f Y \n*
v't

6€ C

JJ /
qfl tg

kfr Et**

Agapito Asso$ifllc{, lnc.



Clientl
Joh *
Hql* #:

$canpl* #;
l*aElh't
Ar*n:
wetght;
Mo r* Gondldu:

${ *l:
Fallsre l,ondl

Re*ourugs

$974t
6.41

ffi;cn060l-5a/5-u&2
7,1ti3 iu
S,?? sq in
113,3 cxrncur
AsRwivd

$erd c
49"210Ib

5,951"44 psi

S*mplc llaftr
Testiag llntt:

Semph Scpth:
Dlesefur:
Volume:
llra*.lfy:

ttg.

{x;/15n0{i6

76 tt
3.*45 irt
ffl.lll){,:u in
t4?.6 lb'cubie il

nt tolodulus (Ibints $ and 16 et 30"5% of L"]C$): 5.948+il5 pst

Semplc#: 06{R0601-5tr5-1,-0? N$mb€rofPslnt$ 16

g

ttJ

tsffil

Leferal St.*in

ASAITTO AS SOC1ATE9. IFTC,
7 | $ $oriro Dr., 3!e 34f , 6rot*l Jundir{L C(x t | $06

Axial $train

V*r. l 0. Dn69:6/19Dtjiln



efmla
Jnb #:
Hplq #;

S*mph#
l"*ngtb:

"{ft&:
Wcigfri;
M r*{,'stdi$m:

Mutprt{l:
S"sll Lmd;

n

5s5"55

cR'06-s3

l8-U-0?
6.?2 in
S.2Tll sa1 in
71.93 cunwt
A.$

$ondstorie
5?.S30 tb

SauPb lhtc: nil

Ta*tingl}nter (}6'il5&006

sa h lla@: 43*.4?5 n
3.24? in

VoluLnrc: 55.628 cu in

*ity; 141.5 lNcublc fi

SostprG*shF€ : ti9fS,l4 Psi

Srmple* 0 ?'5AllE^U-07

.l-

N50$

it

la

l"*ttr$ $trtln

f't)

Flamber of Fdnft: n6

B
g
L

(rf

t'u* itt*' t
"i

.sI

.5,i

\fru, tr^0, Dale: fi1} $



gsfilBls ad bv:
Roefc togie **n*uhing, [[e
PO Sp: 56d
Qsd* , e0 81413
ASn-Brad Lindsay 435 €51.9044

Sample ssnt $e:

Agap{lo Associates, I nc"
715l"lo n Orlve Suite 340
Gr&ld Ju n. e0 81506
tutnrAlbs{ Ad}Acfieampong 870 242.{'22.0

F lnvsba;
Carbon Regou . ttC
rr(}Bux 11768
A uerq$e" hJM 87199

iav iV[cdorfl 505 286-l

Diill Hole Number
cR-o6-01

Eemplc 1&
6srrp{e FsNh tfltervel tifiebgy $frfltioraohrc Ssrnph tsafe

Ls6g1l1 Of

ComtfT)
(jsrg

Bumgler
,Ans RaqwrtadFronr To unI

5Br4 6ri 87.15' &s lE abv I'ilA 2n44, 0,46 v,{l uc5
75.6' 78.4' 5S rosf ol HIA ?/14J20ffi [J. t {t *.2V LfiD$ + Eleatic

Drgll Holc Hurtb"r
cR,08-02

Samp* IO Littro Ere$gfafftte
Untt

Safipl€ Date
L*frQtfi cl
Cor6 IFT!

t'€ac
nbfir€rer Ana RequetlFd

2A!14 415 C' 6l$ si' s3 13'aird H{A ?114f?offi o.as c:7 I"JG9
IAJX 5 419.0' 420,X sfty sF E €Dv HIA 2]14!2c6* 11 fl27 i_,e9.
?I"ts 425 2" {ZE-U sndv an.c ?'rb{, hltA ?j1Arz0,@ o6 8_27 ucs

1AJ1 7 {?6.t}' g5 afnn ?,14fffi o_E 0.?T Ueg + EtEstic
5AJ1& .l3a-15' 43$.F' s$ lloor of HIA z14.QgO6 upl 0,:7 {"JCS + Hla*iic

Repreaenling

$igned
R@ru€etjog
Drts

Ftectsuod 8y Fiepr€aenlir€
8€t€ Tirflc

X- tru nol dllow tha sFmds$ l,o dfy mo.€ lftan ed to psrfo$n the 6n€Jy$es.
3- .Sorne samptea will bn dremiwKy anelped follor*ing lhsse tmts Thus, it ia irnBeralrw {lrat fte lss ar€ nls ednt€ininskd bv othB{

- Ptacs fre drlU ho*e nr,lmber, sarnpk lD, an



AGAPITO ASSOCIATES, INC.
CONSULTING ENGINEERS

715 Honrzoru Dnrve
SurE 340
Gnnruo JuNcrroN, CO 81506
USA
vo\cE970.242.4220
www.agapito.com

October 10,2006

Mr. Brad Lindsay
Rock Logic Consulting, LLC
P. O. Box 544
Cedaredge, CO 81413

Dear Mr. Lindsay:

This letter provides a summary of the
Agapito Associates, Inc. (AAI), on behalf
provided 3.0-inch-diameter core samples with
samples were selected by RLC, and the
CR-06-09-BLW, CR-06-05. and CR-06-05-A.

6n1g;1t:\{) ()t t,tc:i=

630 792 1520

G0iuEn ()f t::t(rn

303.273 151 1

597-02

recent rock mechanics core testing performed by
of Rock Logic Consulting, LLC (RLC). RLC
lithologic descriptions for laboratory testing. The

cores were from holes numbered CR-06-10,

RE: Carbon Resources, LlC-september 2006 Rock Mechanics Core Testing
Results

Uniaxial compressive strength (UCS) tests
temperature according to the American Society
specifications:

. Uniaxial compressive strength test with and
D3t48-%2

were performed by AAI at ambient
for Testing and Materials (ASTM)

without elastic properties: D2938-95't I

Test results are summarized in Table 1. Per Mr. Lindsay's request, samples with length-

to-diameter ratio less than 2 were tested.

The attached CD contains an electronic version of the Microsoft Excel test sheets, as well
as UCS-with-elastic properties laboratory data sheets in Adobe Portable Document Format
(PDF). Also attached is a chain of custody.

'American Society for Testing and Materials (ASTM), "standard Test Method for Unconfined Compressive

Strength of Intact Rock Core Specimens," Designation D2938-95 (Re-approved in 1992).
2American Society for Testing and Materials (ASTM), "standard Test Method for Elastic Moduli of Intact Rock

Core Specimens in Uniaxial Compression," Designation D3148-93.

GEOENGINEERING ' MINING ENGINEERING ' CIVIL ENGINEERING



Mr. Brad Lindsay
October 10, 2006
Page 2

Please contact me if you have any questions.

Sincerely,

Albert Adu-Acheampong
Project Engineer

AAA/smvf

Attachments (3): Table I
Chain of Custody
CD containing complete testing data

Agapito Associates, Inc.
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ANALYSES REQUESTED AND CHAIN OF CUSTONY.ROGK MEC'-IANJCS
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Sampls sefit to:
Agapito Ass0crate$ Inc
715 l"lorlzon Drive Suil€ 340
Grand Junction, CO 8150fr
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Carbon Resoufces. LLC
PO tsox 1 '1789

Albuquerque. NM 87192
Attn-Clay Wisdorn sOE ?86-1253
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LTNCONFINED COMPRESSIVE STRENGTH AND DEFORMABILITY TEST
Client:
Job #:
Hole #:

Sample #:
Length:
Area:
Weight:
Moisture Condition:

Material:
Failure Load:

Compressive Strength:

Carbon Resources

59',7 -01

cR-06-10

06-cR06l0-2i5-u-0s
6.158 in
7.007 sq in
56.65 ounces
As Received

Sandstone
28,'790lb

4,108.48 psi

Sample Date:
Testing Date:

Sample Depth:
Diameter:
Volume:
Density:

na
r0t05t2006

1229.72s ft
2.987 in
43 .l52 cn in
l4l.8 lb/cubic ft

Elastic Properties:
Secant Modulus (Points 5 and29 at 48.6%o of UCS) : 7.56E+05 psi
Tangent Modulus (Mean of the slopes betweeen points 25 -29): 1.04E+06 psi
Poisson's Ratio (Secant between points 2 and l5) : 0.39

Sample #: 06-CR0610-2/5-U-05

2000

500

Lateral Strain

AGAPITO ASSOCIATES, INC

7 I 5 Horizon Dr., Stc. 340, Grand Junction, CO 8 I 506

97 0 12424220 c F AX 97 0 1245 -9234 o www.agapi to.com

Number of Points: 29

O
O
4)

(t

Vcr. 1.0, Datc: l0l612OO6



UNCONFINED
Client:
Job #:
Hole #:

Sample #:
Length:
Area:
Weight:
Moisture Condition:

Material:
Failure Load:

COMPRESSIVE STRENGTH
Carbon Resources

597-0 I

cR-06-05

06-cR0605-5/ l -u-08
6.031 in
6.996 sq in
5L36 ounces
As Received

Sandstone
l6,s30lb

2,362.87 psi

AND DEFORMABILITY TEST

Sample Date:
Testing Date:

Sample Depth:
Diametcr:
Volume:
Density:

na
r010s12006

104'7.75 ft
2.984 in
42.191 cu in
l31.5lbicubic ft

Compressive Strength:

Elastic Properties:
Secant Modulus (Points 5 and 26 at 45.4%o of UCS) : 3.94E+05 psi
Tangent Modulus (Mean of the slopes betweeen points 22 -26):6.71E+05 psi
Poisson's Ratio (Secant between points 2 and l0):0.41

Sample #: 06-CR0605-5/l-U-08 Number of Points: 26

I 500

a

rt
500

Latcral Strain

ACAPITO ASSOCIATES, INC,

7 l 5 Holizon Dr., Stc. 340, Grand Junction, CO 8 | 506

97012424220 o FAX 9701245-9234 . www.agapito.com

Vcr. 1.0, Date: 101612006



UNCONFINED COMPRESSIVE STRENGTH AND DEFORMABILITY TEST

Secant Modulus (Points 5 and l3 at 50.loh of UCS) : 2.73E+06 psi
Tangent Modulus (Mean of the slopes betweeen points l0 - l4):3.18E+06 psi
Poisson's Ratio (Secant between points 2 and l3) : 0.08

Sample #: 06-CR06l0-9Bi3-U-10

Client:
Job #:
Hole #:

Sample #:
Length:
Area:
Weight:
Moisture Condition:

Material:
Failure Load:

Compressive Strength:
Length/(2 X Diameter):

Elastic Properties:

7500

7000

6500

6000

5500

5000

4500

4000

3s00

3000

2500

2000

I 500

I 000

500

0

Carbon Resources

597-0 I
cR-06-10

06-cR06l0-9B/3-U-10
5,894 in
7.019 sq in
6 I .29 ounces
As Received

Sandstone
95,800 lb

13,648.30 psi

0.986

Sample Date:
Testing Date:

Sample Depth:
Diameter:
Volume:
Density:

na

r010512006

r2t0.975 ft
2.99 in
4l.J/lculn
160 lbicubic ft

Corrected UCS: 13624.72 psi

Number of Points: l4

a

q)

(t)

7500

7000

6500

6000

5500
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4500

4000

3 500

3000

2500

2000

t 500

I 000

500

0

Lateral Strain

AGAPITO ASSOCIATES, INC.

7 I 5 Horizon Dr , Ste. 340, Grand Junction, CO 8 | 506

97 0 1242 4220 . F AX 9'7 0 1245 -9234 o www.agapito.com

Axial Strain

Ver. 1.0. Datc: 1Ol6/2006



Exhibit 20

Ephemeral Drainage Determination



EPH EM ERAL DRAIN IAG E DETERM I NATION

The USGS 7.5 minute Scofield Quadrangle Map depicts perennial, and intermittent,
streams with a dark blue drainage line while ephemeral drainages are shown with a light
blue dashed-line, or simply as a topographic v-notch without a drainage marking line
altogether. There are five short, straight, E-W drainages within and or immediately north
of the permit boundary shown on the Scofield USGS 7.5 Minute Quad as ephemeral
drainages because they are represented by a v-notch in the topo contours only and lack
any kind of drainage marking line. For purposes of this work, those five drainages have
been named, from North to South, Monay Draw, Blue Seal Draw, Kinney Draw,
Columbine Draw, and Jones Draw, and are marked with a dash-dot light blue line
marking the likely course of each drainage, View 1, (Ephemeral Drainages, Drainage
Divides, and Piezometric Surface). A light blue ephemeral drainage dashed line has
been added to the map for consistency in designation. Two additional drainages, Eagles
Canyon and UP Canyon, are both shown as ephemeral drainages on the USGS 7.5
minute Scofield Quadrangle with the light blue dashed line. Mud Creek and the lower
reach of Miller Creek are the only Perennial Streams near the Permit Boundary and are
shown with a dark blue solid line on the Scofield Quadrangle. Baseline data have been
collected from these two Perennial Streams, View 2(Ephemeral Drainage
Determination).

The seven ephemeral drainages described above together with the groundwater table
are the subjects of this discussion due to @ncern that baseline data were not collected
from them those seven drainages. The argument is "absent baseline water samples
from the seven drainages how can we be certain they are ephemeral?"

The reason these drainages were excluded from the baseline monitoring suite is simply
because flowing water was never observed in any of them during the baseline
monitoring period. Photographs were taken of the four drainages that are actually
located within the Permit Boundary (Eagles Canyon, Kinney Draw, Columbine Draw,
and Jones Draw) during the baseline monitoring period that demonstrate the absence of
water (Appendix 1, Drainage Photos). Not only do these photographs document the
absence of water, when they were taken, but also document the lack of alluvium and
the lack of vegetative differences across the drainage bottom.

The documented lack of running water alone, at any point in the year, disqualifies all
four of these drainages from being classified as Perennial; a stream that flows year
round. Therefore the only question is, are these four drainages ephemeral or
intermittent? The same question is directed to the other three E-W drainages, Monay
Draw and Blue Seal Draw, and Up Canyon. Photo aspects are shown on View 3,
Appendix 1.
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DEFINITIONS
A search of the literature on the internet was conducted to establish a working definition
of ephemeral and intermittent streams. There appears to be a legal definition held by
most government agencies, including UDOGM, and then a more robust but not settled
academic definition(s). Below are a few of the many definitions of ephemeral and
intermittent streams (drainages) and below them is a summary of the salient aspects of
all the definitions.

Ephemeral Stream Definitions:

OX.FORD
utrurrtrn ntrr Ephemeral sheam

A Dictionary of Earfi Sciencqs; AILSA ALLABY and MICHAEL ALLABY: 22words... ephemeral sbeam A stream

which flows only after rain or snow-melt and has no baseflow component. A desert wadi may form an ephemeral

sbeam.

GLOSSARY OF TERMS

The following gfossary of terms where taken verbatim from the Federal Resister, Vol.65, No.47.
dated March 9, 2000, pages 12897 - 12899.

EPHEMERAL STREAM: An ephemeral stream has flowing water only during, and for a short duration
after, precipitation events in a typical year. Ephemeral stream beds are located above the water table
year-round. Groundwater is not a source of water for the stream. Run-off from rainfall is the primary
source of water for stream flow.

INTERMITTENT STREAM: An intermittent stream has flowing water during certain times of the year,
when groundwater provides water for stream flow. During dry periods, intermittent streams may not have
flowing water. Runoff from rainfall is a supplemental source of water for stream flow.

The South Carolina General Assembly 116th Session, 2005-2006 officially adopted the Corps of
Engineers Definition of Ephemeral Stream for use in wetlands cases. (See Reference)



Division of
Forest sources

Types of Water Resources Common to Forestry

It is important to understand what kind of stream or other surface water is on-site whenever forestry
activities are planned or conducted. Applying the wrong stream classification may result in compliance
issues related to FPGs, stream/ditch obstruction laws and/or DWQ Riparian Buffer Rules.

Protection of Streams and Waterbodies
Intermittent and perennial waterbodies, such as ponds or lakes, must be treated with the same protection
as streams when complying with the FPGs and DWQ Riparian Buffer Rules. In the FPGs, a "waterbody"
is a natural or man-made basin that stores water, but does not include jurisdictional wetlands or beaver
ponds.

Stream Classifications for FPG Compliance
The FPGs dehne a stream as "a body of concentrated flowing water in a natural low area of the land
surface" (l5A NCAC .0lI .0101-.0209). The FPGs further define three types of streams as follows.

Ephemeral Stream
An ephemeral stream is defined as "a stream that flows only during and for short periods following
precipitation and flows in low areas that may or may not have a well-defined channel." Some common
names for ephemeral streams include: drain, swale, gully, slough (pronounced'slew') or hollow.
Ephemeral streams do not require a SMZ. However, it is strongly encouraged that skid trails, roads, site-
prep and other soil-disturbing activities be minimized in the ephemeral streams to avoid erosion and
sedimentation of runoff that can flow from the ephemeral into other streams or waterbodies.

Intermittent Stream
An intermittent stream is defined as "a stream that flows only during wet periods of the year (30% - 90%
of the time) and flows in a continuous well-defined channel." During dry periods, especially in spring and
summer months, intermittent streams may appear as only a trickle of water or may seem to be totally dry,
when in fact there is water retained within the stream bottom or "stream substrate". This water retention
below the soil surface is usually caused by seasonal changes ofthe local water table.

American Geophvsical Union. Fall Meetine 2006. abstract #Hl34-1368

"In order to classifo recharge potential (RCP) in ephemeral-stream channels, a method was developed that
incorporates information about channel geometry, vegetation characteristics, and bed-sediment apparent
electrical conductivity ('a). . .."



This work includes channel geometry, vegetation and bed-sediment apparent conductivity in the
definition. Some of the concepts apply to the Scofield Drainages.

Glossary of Water Terms

EPHEMERAL STREAM
A stream or reach of a stream that flows briefly only in direct response to
precipitation in the immediate locality and whose channel is at all times higher than
the water table.

INTERMI ENT STREAM
A stream that ceases to flow occasionally or seasonally because evaporation and
leakage to ground water exceed the available water supply.

Intermittent Stream Defi nitions :

AB E p EEEH.tt K tM.N9.PQ R SIUV w x y Z

First Edition Preface Second Edition Preface Acknowledqments

Intermittent stream-A stream that carries water a considerable portion of the
time, but that ceases to flow occasionally or seasonally because bed seepage and
evapotranspiration exceed the available water supply,
Compare ephemeral stream, oerennial stream.



INTERMITTENT STREAM
*R4SBF. R4SBC

In this wetland type, the channel contains flowing water for only a portion of the
year. When not flowing, the water may remain in isolated pools, or surface water
may be absent.

The substrate consists of organic deposits, sand, gravel, cobble, rubble, bedrock, or
pioneering plants. There are generally no named soils in this community, although
some areas may be listed as mixed alluvial land.

Vegetation is dependent on the length of inundation, as well as the substrate type.
In many cases, streambeds are not vegetated because of the scouring effect of the
moving water, but occasionally" pioneering" annuals or perennials may colonize the
area during low flow. Many small drainage ditches are included with this type.

d n r. st ate. i l. u stWetl a n d s/ i nter m itte nt. ht m - 3 k

*Used throughout the community descriptions to indicate the most commonly
occurring code in Illinois



Intermittent Stream Defi nition :

A stream that goes dry at certain times of the year. Intermittent streams flow during seasons of
the year when runoff and/or qround water contributions sustain the flow of the stream. They stop
flowing during dry seasons when precipitation is low and the water table drops below the bed of
the stream.

UDOGM's own revised definition of Intermittent Stream.

Utah Division of Oil, Gas & Mining
Informal Rulcmaking Process
UMA Topic #5: Intermittent Stream
Proposed Coal Draft Rule from UMA, DOGM Received lll7l07
Including DOGM Nonsubstantive Edits lll2ll07

Proposed Rule Change ln part of R645-1{X}-2ffi.:

a stream, or reach of a stream, that is bclow the local water table for at

least some pafi of the year and obtains its flow from both surface runoffand groundwatcr

discharge.

Legal "consensus definitions" for stream classifications are:

Ephemeral Streams flow water only in response to precipitation and the water table is
always below the stream base. Intermittent Streams flow water much of the year and
the water table is above the base of the stream much of the year contributing to their
flow. This definition includes the revised UDOGM definitions (above).

Gharacterization of Drai nages

First. however. a discussion of the local water table is required.

Baseline static water level data from monitor wells CR-10-1 1 , CR-10-12, CR-06-03, and
CR-06-09 were integrated with elevation intercepts from the perennial Mud Creek and
the perennial lower reach of Miller Canyon/Long Canyon, and Scofield Reservoir to
construct a peizometric surface model using SURV-CAD and is presented on View 1.

These data provide consist support for the presence of a regional, or semi-regional,
water table (piezometric surface) beneath the permit area (Maps 7A and 78, X-Section
A-A'and C-C', Chapter 7, Hydrology).

Topographic contours shown in gray with semi-regional water table (piezometric
surface) contours shown in light blue, beneath the topography, clearly demonstrate that



all of the seven drainages shown as ephemeral (Eagles Canyon, Monay Draw, Blue
Seal Draw, Kinney Draw, Columbine Draw, Jones Draw, UP Canyon) are above the
water table throughout their entire length. Bold letters "A" through 'G" on View 2 post
the differences in elevation between the bottom of each drainage and the peizometric
surface (depth to the water table)at the westernmost location within each respective
drainage basin where the elevation difference is the smallest. That is, the difference
between the bottom of each drainage and the peizometric surface is smallest down-
gradient, closer to base level represented by Scofield Reservoir and increases
significantly eastward or upstream on each drainage.

Constraints on the elevation and gradient of the water table also explain the observed
intermittent nature of the Long Canyon portion (upper reach) of the Miller Canyon
Stream.

Geometric properties (area, length, elevation and average slope) of the seven
ephemeral drainages together with those of the two perennial streams are summarized
below in TABLE 1.

TABLE 1

Drainages Arranged North to South
Kinney Drainage Basin Areas Kinney Drainage Average Gradient (Slope)

Top Base Elev Avg
Drainage SQ FT. Acres Elev Elev Drop Lengltt -l!opg-

MillerCanyon 224,900,115.77
EaglesCanyon 28,232,397.56
Monay Draw 2,714,510.69
Blue Seal Draw 1,789,775.88
Kinney Draw 2,578,528.62
Columbine
Draw 2,049,214.37
Jones Draw 5,041,158.90
UP Canyon 36,746,615.67

9,100.0 7,660.0
8,600.0 7,660.0
7,980.0 7,800.0
7,980.0 7,820.0
7,980.0 7,760.0

7,880.0 7,800.0
8,080.0 7,820.0
8,500.0 7,800.0

33,275.8 4.30/0

10,182.1 9.20/o

760.0 23.7%
641.0 25.0%
875.4 25.1o/o

5,163.00
648.1 3

62.32
41.09
59.1 I

47.04
115.73
843.59

1,440.0
940.0
180.0
160.0
220.0

80.0 248.0 32.3o/o

260.0 1,202.1 21 .60/o

700.0 6,279.0 11.10/o

The data presented above clearly demonstrate several things:
L There is a semi-regional peizometric surface in the permit area.

a. Evidence for this surface includes the consistency of data which is taken
to be the elevation of the two perennial streams (Mud Creek, & Miller
Creek/Long Canyon), along their apparent effluent reaches, and the
intercepts of the four monitor wells.

b. Even though the faults are not shown on the maps Views 1 & 2), the
existing data suggest that the faults do not significantly partition the
water flow along the peizometric surface in the saturated zone. The
peizometric surface shown on the maps above is very smooth due to the
paucity of data, however, it is fully expected that the surface has some
ridges and valleys, very likely caused by the local down-gradient retarding
or damming effect (instead of the partitioning effect) of the larger faults.



This is likely represented by the apparent anomaly of Monitor Well CR-06-
05A that has never shown a static water level.

2. The local recharge area is obviously Jump Creek, Long Canyon and to a lesser
extent Eagles Canyon.

3. The seven drainages (Eagles Canyon, Monay Draw, Blue Seal Draw, Kinney
Draw, Columbine Draw, Jones Draw, Up Canyon) adjacent to or passing over the
permit area are;

a. a single straight reach (lacking meanders, low sinuosity) except for Eagles
and UP Canyons, whose courses are controlled by faulting.

b. steeply inclined to the west (also note elevations in Table 1)
c. small catchment (drainage basin) areas

i. average rainfall collected over the small catchment areas does not,
on its own, support perennial flow Table 2.

d. above the water table (peizometric surface) along their entire length (View
2).

Miller Canyon is the only perennial stream on Table 2 and is used as an example of
average flow as a percentage of annual precipitation. That is, Miller Canyon averages
175 gpm annually which is approximately 4.l percent of precipitation in its catchment
basin. The similarities in geology, vegetative ground cover, and elevations are expected
to yield a roughly similar ratio of flow as a percentage of precipitation. Hypothetical flows
that would result in the approximate same ratio were inserted into the calculations and
are shown to be extremely low.

Data presented above, taken in its entirety, make it impossible to characterize the seven
subject drainages as perennial or as intermittent. The inescapable conclusion is that
these seven drainages are ephemeral.

TABLE 2
Water

Calculations

Drainage

Basin

Acres

Annual Precipitation

Inches Gallons

Annual Flow

AVG Garons niillgpm 
Precipitation

Miller Canyon
Eagles Canyon

Monay Draw
Blue Seal Draw

Kinney Draw
Columbine Draw

Jones Draw
UP Canyon

5,163.0
648.1

62.3
41.1

59.2
47.0

115.7
843.6

17.2 2,414,200,360
17.2 303,061,935
17.2 29,139,037
17.2 19,212,429
17.2 27,679,331
17.2 21,997 ,383
17.2 54,114,546
17 .2 394,458,191

175.0 99,713,250 4.130280/o

::,.. 12,535,380 4.136240/o

;t ": 1,196,559 4.10638%
1,: 797,706 4.15203%
: {: 1,139,580 4j1708%
1 t: 911,664 4.144420/0
'j t: 2,222,181 4.10644%

')).'* :' 16,239,015 4.116790/o

| lt r,,':t1 : :::l"t',;l l: ! ::';;



seven subiect drainaqes.

Ephemeral Stream (Drainaqe):

o Flow water only after rain fall or snow melt. (ln direct response to precipitation)
o Carries water less then 30% of year

. Above water table year round
o Ground water is not a source of water for the stream

o No base-flow component
o No or minimal bank and bed-storage capacityo Min mar or 

ffi"'Jli3;Jl#[T:,ff*"
. May not have a well defined channel
. VeU Low Sinuosity
. May or man not have water flow generated alluvium in stream bed
o A high roughness coefficient (Manning's Equation)

o Suggests steeper vertical profiles
o Relatively low bed sediment conductivity
. Very-low to low aquatic taxa

Intermittent Stream (Drainaqe) :

o Carries water a considerable portion of the time
o Flows water 30 to 90% of year
o Ceases to flow occasionally or seasonally because bed seepage and

evapotra nspiration exceed availa ble water supply
. Below water table for at least some part of the year

o Obtains flow from both surface runoff and groundwater
o Has.a 

Tffi""",U ;:TB:ffiTnd bed-storase capacity
. May have springs in drainage basin
. Has a well defined channel
. Has flow generated alluvium in stream bed
o Low Sinuosity
o A lower roughness coefficient than ephemeral (Manning's Equation)

o Generally less steep vertical profiles than ephemeral
o Relatively low bed sediment conductivity
. Moderate to high aquatic taxa

Maior common threads between the definitions are:
1. Use of a water table to differentiate between ephemeral and intermittent

streams. As with the Legal Definition.
2. The presence of bank and or bed storage capacity as a part of the "base flow

component" as defining intermittent streams but are lacking in ephemeral
Streams.



a. Bank and bed storage requires, among other things, presence of
alluvium, highly fractured bedrock, or abandoned meanders or
abandoned channel segments leaving permeable stream level terraces.

The general correlation between higher sinuosity and a higher likelihood of bank and
bed storage capacity fonruards the idea that streams with higher sinuosity are more
likely to have a component of "base flow" issuing from bank and bed storage and are
therefore not likely to be ephemeral.

The discussion of bank and bed storage also has relevance to the discussion of vados
zone springs addressed in Chapter 6, Geological Information.

3. Intermittent streams always have alluvium; ephemeral streams may or may
not have alluvium.

4. Ephemeral streams tend to have steeper gradients than do intermittent
streams as expressed as a component of the Manning Equations roughness
coefficient. Ephemeral streams have a higher roughness coefficient than
intermittent streams. This is also reflected in sinuosity; steeper gradient streams
display less sinuosity than lower gradient streams.

5. Intermittent streams always have a well defined channel. Ephemeral
streams may or may not have a well defined channel.

thev are in fact ephemeral.

The commonalities of the four drainages that support an ephemeral classification are:
. Small Drainage Basin
o Elevated and steeply inclined
o Low sinuosity
o Absent or poorly defined channel
o Virtual absence of alluvium in the channel
. No noticeable difference in vegetation between channel and drainage basin
. Virtual absence of bank and bed storage material. Together these features

describe drainages that are small, steeply inclined basins, high and dry above
the regional water table, completely lacking the ability to catch and retain
sufficient water to create sufficient bank or bed storage to support a flow that
persists for more than hours following a rain storm or for days after the snow
pack has melted. This describes ephemeral streams.

There can be little question that the seven drainages in an adjacent to the permit area
(Eagles Canyon, Monay Draw, Blue Seal Draw, Kinney Draw, Columbine Draw, Jones
Draw, and UP Canyon) are in fact Ephemeral.



APPENDIX 1: Drainage



Ben 41: View East in Kinney Draw, Oct.2007. Note no defined channel

Ben 43: View NW bottom of Kinney Draw, Oct. 2007. Note remnant of snow in bottom of drainage.



Ben 47: View N N-W @ old diversion North of Kinney Draw, Oct.2007

Ben 48: View S-E @ old diversion North of Kinney Draw, Oct.2007



Greg 1: Columbine Draw 10-29-08 View East up draw from road

Greg 2: Golumbine Draw 10-29-08: @ East easement fence view E @ drainage boftom



Greg 3: Golumbine Draw 10-29-08: View E @ drainage bottom from immediately E of E fence

E of E fenceGreg 4: Columbine Draw 10-29-08: View E @ drainage bottom from - 50 ft.



:L:ilt'C
Greg 5: Columbine Draw 10-29-08: Close up of drainage bottom immediately W of East fence. Note

Greg 6: Golumbine or"ff1f-zs;['m.r of drainage immediately w of East Fence, view E



Greg 7: Jones Draw 10-29-08: Jones Draw View NW from - mid drainage

10-29-08: View W from - mid drainage



Greg 9: Jones Draw 10-29-08: View E from - E easement boundary

Greg 10: Jones Draw 10-29-08: View W N-W @ down mouth



Greg 11: Jones Draw 10-29-08: View W N-W @ drainage bottom from - mid drainage

Ben 7: View East in Jones Draw. Oct.2007



Ben 8: View East in Jones Draw. Oct.2007

1r i:;it$."W &
Ben 9: View East in Jones Draw. Oct.2007



Greg 25: West across drainage bottom of Eagles Ganyon at livestock watering tank fed by
Angle Spring , 4 September 2007. Note the absence of well defined drainage and absence of
running water even out of the spring fed stock tank overflow.

Greg 26: Glose-up, View South at the same
stock tank shown in the above photo, 4
September 2007. Note the very small drizzle of
water entering the trough through the white
PVC pipe that brings water from Angle Spring'
The flow is so small cows were barley able to
get a drink. As can be seen, there was no water
overflowing the tank. Rancher indicated this
drizzle completely dried up on or about 20
September 2007.

NOTE: THE LOGATION OF THESE TWO
PHOTOS IN EAGLES CANYON ARE IS NOT
SHOWN ON VIEW 3: REFERR TO VIEW 2 AND
MAP 7 FOR LOCATION OF EAGLES CANYON
AND ANGLE SPRING.
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