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NOTE: DO NOT MODIFY THIS FORM. Use typewriter or 
print neatly in blue ink. Submit two (2) 
copies one of which must be an original Form 
1 as supplied by the Department of 
Environmental Quality, Land Quality Division. 

STATE OF WYOMING 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

LAND QUALITY DIVISION 
APPLICATION 

FOR 
PERMIT TO MINE 

OR 
AMENDMENT TO A PERMIT TO MINE 

OR 
COAL PERMIT RENEWAL 

1. (a) 

2. 

(b) If the applicant is a partnership, association or ~afeo:: (circle one) the names 
and addresses of all managers, partners and execu lves directly responsible for 
operations in this State: 

Name:VA\1\\) LHAU-ACQ~b 
Title: PRe:.~\ \:>El"-'i"T 

Name: ................................................................................................. Address: ______________________________________ _ 

Title : Phone No . ------------------------------

Name: ............ --------------------~----------------~Address: __________________________________ __ 
Title: Phone No. ____________________________________ __ 

Name: ............ --------------------------------------~Address: __________________________________ __ 

Title : Phone No . -----------------------------

number of the 
adopted thereunder 

3. Attach the following information as part of the specific appendices: 

(a) APPENDIX "A" 

Names and addresses of surface and mineral owners of record within the proposed permit 
(amendment) area. 

(b) APPENDIX "B" 

NOTE: 

(c) 
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(i) 

(ii) 

(iii) 

Names and last known addresses of the owners of record of the surface rights 
of the lands immediately adjacent to the proposed permit (amendment) area. 

Names and last known addresses of any other persons within one-half (1/2) mile 
having a valid legal estate of record. 

For surface coal mining operations, the names and last known addresses of coal 
ownership immediately adjacent to the proposed permit (amendment) area. 

Appendices "A" and "B" shall each be accompanied by maps showing the ownership 
locations required by the respective appendices. Mapping of (b) (ii) is not required. 

APPENDIX "C" 

(i) All lands to be included in the proposed permit (amendment) area shall be 
tabulated by legal subdivision, section, township, range, county, and 
municipal corporation, if any, and the number of acres for each subdivision 
listed. 

(ii) 

(iii) 

(iv) 

Lands which are to be part of the proposed permit (amendment) area, for which 
no right to mine is claimed shall be identified in item (c) (i) above as such 
and tabulated separately listing the number of acres for each legal 
subdivision. 

Lands which are located within other permit areas shall be identified and a 
copy of the land use agreement with the other permittee shall be attached as 
part of this application. 

An original United Stat.e Geological Survey topographic map, clearly outlining 
and identifying the lands to be within the proposed permit areas, shall be 
provided. Photo copies or other similar copies are not acceptable unless 
prior approval is obtained from the Land Quality Division. 
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4. 

5. 

6. 

(d) 

(e) 

APPENDIX "D" 

A description of the land which shall include: historic and present land use; 
vegetative cover; annual rainfall; general directions and average velocities of the 
winds; indigenous wildlife; present surface water and the immediate drainage areas; 
valid water rights; nature and depth of the overburden, subsoil, topsoil; including 
a soils map; mineral seams, or other deposits; subsurface water(s) known to exist 
above the deepest projected depth of the mining operation. 

APPENDIX "E" 

A map or maps with the boundary of the proposed permit (amendment) are clearly 
outlined and identified showing: 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

The lands to be affected by the mining; 

The drainage area within and surrounding the proposed permit (amendment) area; 

The location and names, where known, of all roads, railroads, public or 
private rights-of-way and easements, utility lines, lakes, streams, creeks, 
springs, and other surface water courses, oil wells, gas wells, and water 
wells; 

An outline of the probable limits of all areas previously disturbed or to be 
disturbed by underground or subsurface mining, whether active or inactive, on 
or immediately adjacent to the proposed permit (amendment) area; 

The names, last known addresses and boundary lines of the present surface 
landowners and occupants on the adjacent land to be affected; 

(vi) The location, ownership, and uses of all buildings on, or on lands adjacent 
to, the land to be affected; 

(vii) Information presented as part of APPENDIX "D" when necessary for 
clarification. 

Mineral(s) to be mined: L\!v\E:'S\01'-lE" , 
Mining method to be used: su;;;.yACE l:...A.\l--..l\i'J 6i:,Z GiOu.'A\SlC"? 

Estimated dates o: comm~cement and termination of the propoAed operation: 
Start: ~() \~ Terminate: _____ ~~~\~(•0~,~=-----------------------
The total number of acres in the proposed permit (amendment) area and an estimate of the 
total number of acres to be affected by the operation: 

Permit Acres Surface Ownership 

Original Permit ~~ 
Ap~roved ~en~ent~~:f~ 
Thls Appllcatlon _____ '--

Approved Acreage to Affect 

Original Permit \ 3~ 
Approved Amendments§!' 
This Application i:E3"10 
Total Acres 34 0 

No. of Federal Acres 440 
No. of State Acres 1roo 
No. of Private Acres Jll3=3zl3 
Total Acres @3 ;:f-3, I_ Total Acres 9,~3 ' I 3. 

7. The name, if any, 

8. The nearest town or city:~L-~f'~~~~~~~~\~E=-~\AJ~~~~O=-----------------------------------------
9. A filing fee of $100.00 ($200.00 for amendments) plus $10.00 for each acre in the request 

permit (amendment) area. For any single permit (amendment) the maximum fee shall not exceed 
$2,000.00. 

10. Plan or plans of the applicant, including maps for the proposed mining operation and the 
reclamation of all affected lands as required by W.S. §35-11-406(b) and Chapter 2, Sec. 2 
of the Land Quality Rules and Regulations. 

11. Each application for coal mining operations shall also contain: 

(a) Additional information as required in Chapter 2, Section 2 of the Land Quality 
Division Coal Rules and Regulations; 

(b) A certification that the applicant has a public liability insurance policy in force 
for the proposed mining and reclamation, as required by W.S. §35-11-406(a) (xiii) and 
Land Quality Division Coal Rules and Regulations Chapter 12, Section 2.; 

(c) A listing of all notices of violations required by W. S. §35-11-406 (a) (xiv) . 

12. The following obligations are incumbent upon the applicant upon approval of this application: 

(a) 

(b) 

(c) 
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The provisions of the permit are severable, and if any provision of the permit, or the 
application of any provision of the permit, to any circumstance, is held invalid, the 
application of such provision to other circumstances, and the remainder of the permit, 
shall not be affected thereby. 

The operator shall allow the Director, the Administrator and/or his authorized 
representatives, at reasonable times and upon presentation of appropriate credentials, 
to enter upon and have access to any and all lands covered by this permit and 
amendments thereto and to inspect and copy any records or documents, obtain or monitor 
any samples or sampling, for any activities associated with the operation and permit. 

The following shall also apply for coal mining operations: 

(i) The operator shall conduct his operation in a manner 
of any other applicable State or Federal law. 

Initial,I/HrAi Date-8.,._../9+-'-'./J 'Jv=-· _ 

Permit No . -"'a;-=f{""--=8--=C"-' __,,......,.-,----
Temporary Filing No . _ _,5~-t'/<....!..i ~I Do.:·~--
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(ii) The operator shall take all possible steps to minimize any adverse impact to the 
environment or public health and safety resulting from noncompliance with his 
approved mining and reclamation plan and other terms and conditions of any 
permit or license, including monitoring to define the nature of the 
noncompliance and warning of any potentially dangerous condition. 

(iii) The operator shall conduct all operations in accordance with his approved mining 
and reclamation plan and with any special conditions of the permit or license 
attached thereto. 

(iv) All reclamation fees shall be paid as required by Title IV, P.L. 95-87, for coal 
produced under the permit for sale, transfer or use. 

:::::y ":, Lj!tftr4'~ 
FINAL SWORN STATEMENT 

) 
) ss 
) 

I~~~~~\1~~~~~~~~~\r\~GL~\~\~~~~~~~~~~~------ being duly sworn on my oath that I am the applicant 

(President or Vice President if the applicant is a corporation) for the foregoing permit 

(amendment); that I have read the said application and fully know the contents thereof; that all 

statements contained in the permit (amendment) application are true and correct to my best 

knowledge and belief; by execution of this statement I certify that (Y\ouNTA\1:'1. (.fME.~\ C 0 • , 

applicant or entities controlled by or under common control with the applicant has the right and 

power by the legal estate owned to mine from the land for which this permit (amendment) is desired; 

that applicant or entities controlled by or under common control with the applicant has not 

forfeited, or is not involved in forfeiture proceedings for, a bond posted for reclamation 

purposes; and if a surface coal mining application, that applicant or entities controlled by or 

under common control with the applicant has paid the reclamation fees for this and all coal mining 

operations under the jurisdiction of P.L. 95-87 as required by Title IV of that law; and that 

applicant or entities controlled by or under common control with the applicant has not had any 

Federal or State coal mining permits suspended or revoked in the five years preceding the date of 

this application. 

' > .~ - •• 

(Co1~f~:te --~ean 
1:~_; 

Witness my hand and official seal. 

(Notary Seal) 

-
LYNNE NAC~NOTARY PUBUC a 

COUNTY OF STATE OF 
AI.SANY WYOMING 

'-~COf.MSSIOOexPIReSAPRII..27 2016 
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Au;-LU.± , "l'J-

Signature f:Jw/c/d!.fr 
iJA.-v=fJ) c tf*~.A Name 

Title 

A (Printed or ~ed) 

1'L es1 't:Qe--J ( 

before me by LiuuiL f!..ll ru...LL& a IH'Y7<6 
, 2 o.;....:t,.. 

Public or Seer tary if a Corporation) 

LY rJ rJ E. 1\/4 f!.J.rr mAd 
(Name printed or typed) 

My Commission Expires: D.¢- ;j. '1- Jb 

Date.--'-'8'-1--}q~;j-={2.,-
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THE STATE OF WYOMING 
) ss 

DEPARTMENT OF ENVIRONMENTAL QUALITY ) 

This is to certify that I have examined the foregoing application and do hereby grant the same 
subject to the following limitations and conditions: 

This permit/coal renewal/amendment grants only the right to affect the land described in Appendix 
"C" of the application. 

Acceptance of the approved permit/coal renewal/amendment obligates the operator to abide by the 
standard conditions specified in Item No. 12. of this application form. Any condition and/or 
special condition attached to approval of this permit/coal renewal/ amendment shall supersede and/ or 
replace any conflicts with the original permit, amendments, coal renewals or any other revision. 

Additional special conditions and limitations are as follows: 

Approved: ______________________________________ _ 

Administrator 
Land Quality Division 
Department of Environmental Quality 

Approved: __ ~---------------------------------------
Director 
Department of Environmental Quality 

Effective Date :---------------------------------
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Reclamation Bond 

As of July 2012 the bond for the Etchepare Limestone Quarry was approximately 

$640,000. The bonding amount is revised yearly in the quarry's annual report. The current 

amount covers the cost of reclamation through March 2013. Prior to commencing the A8 mine 

sequence Mountain Cement will revise the bond estimate to reflect the disturbance of the first A8 

mine sequence block. The bond will continue to be updated by Mountain Cement and reviewed 

by WDEQILQD annually, and reset accordingly. 

Etchepare 298C-A8 Reclamation Bond 
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Do not make corrections to this form after printing. Forms bearing strikeouts, ink changes, etc will not be 
accepted. 

SURFACE LANDOWNER'S CONSENT 

I, David Challacomb, President, Mountain Land & Cattle Co., CERTIFY that I hold 
surface rights on the following lands on which Mountain Cement Company holds 
mineral estate rights: 

E Yz NE 1,4 Section 13 
SW% Section 7-portion south of Interstate 80 

All Section 17 south of Interstate 80 except W Yz SW 14 

All Section 21 
All Section 29 
All Section 33 except portion conveyed to Williams Land & Livestock Co. 

County of Albany . 

T.15 N. R.73W. 
T.15N. R.72W. 
T.15 N. R.72W. 
T.15N. R.72W. 
T.15N. R.72W. 
T.15N. R.72W. 

I have examined the mining plans and reclamation plan prepared by Mountain Cement 
Company in compliance with the Wyoming ENVIRONMENTAL QUALITY ACT, and 
do hereby approve said plans, and give my consent to enter and carry out said mining and 
reclamation programs on said lands as proposed therein. 

, Dated this Z...Q~ day of 0.~-r.t?.~~.R .. ,~9~.9. ....... .. 

FormS 
Rev. 10/99 

Surface Land Owner (signature) A.~.~ ............ . 
Printed or Typed Name .. 4A:v. !.t£ ... C./1tii.I/&CtJ.a.Q ............ . 



Do not make corrections to this form after printing. Forms bearing strikeouts, ink changes, etc will not be 
accepted. 

SURFACE LANDOWNER'S CONSENT 

I, David Challacomb, President, Mountain Land & Cattle Co., CERTIFY that I hold 
surface rights on the following lands on which Mountain Cement Company holds 1/z 
undivided mineral estate rights: 

SW14 SWJA Section 18 

~~~,;&W4.s;w;~~,,S~)48WJI"Section 28 

County of Albany . 

T.15 N. R.72W. 
T.15 N. R.72W. 

I have examined the mining plans and reclamation plan prepared by Mountain Cement 
Company in compliance with the Wyoming ENVIRONMENTAL QUALITY ACT, and 
do hereby approve said plans, and give my consent to enter and carry out said mining and 
reclamation programs on said lands as proposed therein. 

" Dated this ?.,.:l.'".~ day of ... ;:\. X'.h~ ...... ;;, 9\ .Q. ... . 

Surface Land Owner (signature) . . fJ.~A, .~ ............. . 
Printed or Typed N arne .... /) f:. ~~p(. ~ ... C./vr/ ?.f:.t!-:P. ':1.6, .. . 

J llfffl; 
......... . /f!. .. ~.~~ ........ :J/~/zotD 
Witne () 0 Date 
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Do not make corrections to this form after printing. Forms bearing strikeouts, ink changes, etc will not be 
accepted. 

SURFACE LANDOWNER'S CONSENT 

I, David Challacomb, President, Mountain Land & Cattle Co., CERTIFY that I hold 
surface rights on the following lands on which The U.S. Gov't Bureau of Land 
Management holds mineral estate rights: 

All Section 18 south of Interstate 80 except SWJ.A SW14 

EY2 Section 20 

All Section 32 except lands conveyed to the Williams Land & Livestock Co. 

County of Albany . 

T.15 N. R.72W .. 

T.15 N. R.72W. 

T.15 N. R.72W. 

I have examined the mining plans and reclamation plan prepared by Mountain Cement 
Company in compliance with the Wyoming ENVIRONMENTAL QUALITY ACT, and 

,~ do hereby approve said plans, and give my consent to enter and carry out said mining and 
reclamation programs on said lands as proposed therein. 

Dated this'?L"~. day of .. :;:f"-\t .... f,_.C)_I_!) ..... 

Surface Land Owner (signature) .IJ4~~··· ............. . 

. 

/;.~ .. ' .·· ~/J~lntedorTyp. edNa·m· e ..... t.J.~.!'._~:r£ .. 6:-; .. C.fvt.f/tteP.M.~ ..... . 
;~\. JJ!<Uf . 
Y.~ ... .Y.f.. .. L.Jr17 ... J!??.:/Lo 10 · 
Witnyr' Q Date 
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United States Department of the Interior 

In Reply Refer To: 
3800 (WYD03) 

BUREAU OF LAND MA.NAGEME"t-;! 
Wyoming High Desert District 

Rawlins Field Office 
1300 North Third Street 

P.O. Box 2407 
Rawlins. Wyoming 82301-2407 

DEC 19 2012 

CERTIFEID MAIL NO. 7011 1570 0001 2933 8318 
RETURN RECEIPT REQUESTED 

Mr. Andy MacClugage 
Mountain Cement Company 
5 Sand Creek Road 
Laramie, Wyoming 82070 

Dear Mr. MacClugage: 

On November 9, 2012, Mountain Cement Company submitted Mine Plan IX for review as a 
Plan of Operations, as required 1by the 43 CFR Surface Management Regulations for mining of 
limestone. This is for lands located in T. 1? N., R. 72 W, sections 7tb 17, 18, 19, 20, 21, 28, 29, 
30, 31, 32, 33; and T. 15 N., R. 73 W., sectwns 13, 24, 26, and 36,6 P.M., Albany County, 
Wyoming. 

Mark Newman, a Bu~eau of Land Management (BLM) Geologist, discussed the mine plan with 
you and reviewed the mine sequence section. The information provided indicates new 
disturbance on lands administered by the BLM will not occur for approximately 60 years. 
Establishment of a case file is not justified at this time. If changes are made to the mine plan that 
include mining activity on the ELM-Administered lands earlier tha.11. currently projected, a notice 
or plan must be submitted as required by the 43 CFR 3809 Surface Management Regulations. 

If you have any questions, please contact Mark Newman, Geologist, at the address shown above, 
or telephone (307) 328-4248. 

Sincerely, 

q~k4~Ck 
Dennis J. Carpenter j .-4-

Field Manager . (;!.ad ~Cl ee_ ~ 

~~;;4,· 

~!Uf~-

~ 
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P.L. #23 
Amended April 6, 2000 

METALLIC AND NON-METALLIC ROCKS AND MINERALS 

Mining Lease 

THIS INDENTURE OF LEASE, entered into by and between the STATE OF 
WYOMING acting by and through its Board of Land Commissioners, party of 
the first part, hereinafter called lessor, and 

Mountain Cement Company party of the second part 
~h_e_r_e_l~.n--a~f~t-e-r---c-a~l~l~e~d~~t~h~e~l~e~s~s~e=e~.~~~~~----' ' 

Witnesseth: 
Section 1 - PURPOSES. The lessor, in consideration of the rents 

and royalties to be paid and the covenants and agreements hereinafter 
contained and to be performed by the lessee, does hereby grant and 
lease to the lessee the exclusive right and privilege to prospect, 
mine, extract and remove from any lode, lead, vein or ledge, or any 
deposit, either lode or placer, and dispose of '*all metallic and non 
metallic rocks and minerals, ·.dth the eJweption of coal, oil shale, 
bentonite, leonardite, oil and gao, sand and gravel, or rock crushed 
for aggregate, in or under the following described lands, to-wit: 
*Limestone 

640.00 All Section 36, Twp lSN, Rg 73W, 6th p.m 

consisting of 640.00 acres, more or less, Albany county, together 
with the right to construct and maintain thereon all works, buildings, 
plants, waterways, roads, communication lines, power lines, tipples, 
hoists, or other structures and appurtenances necessary to the full 
enjoyment thereof, subject however, to the conditions hereinafter set 
forth; 

Section 2 - TERM OF LEASE. This lease unless terminated at an 
earlier date as hereinafter provided, shall remain in force and effect 
for a term of 
ten (10) years beginning on the 2nd day of October , 2004 
and expiring on the 1st day of --=O:..:c~t=-o=b=ec::rc__ ____________ , 2014. 

Section 3. In consideration of the foregoing, the lessee 
covenants and agrees as follows: 

A. BOND - When the lease becomes an operating lease or actual 
operations for the mineral are to be commenced, the bond shall be 
furnished in such reasonable amounts as the Director shall determine to 
be advisable in the premises. The operating bond shall preferably be a 
corporate surety bond, executed by the lessee, the surety being 
authorized to do business in the State of Wyoming. A cash bond may be 
furnished on consent of the Director if the lessee is unable to obtain 
a corporate surety bond. Form of bond will be furnished by the 
Director. The State will require two executed copies of the bond, 
therefore as many additional copies should be made as will be required 
by the lessee and the bonding company. 

B. PAYMENTS - To make all payments accruing hereunder to the 
Office of State Lands and Investments 122 West 25th Street, Herschler 

Building, Cheyenne, Wyoming 82002-0600 . 
' C. RENTALS - Prior to the discovery of commercial quantities 

of the leased mineral or minerals in the lands herein leased, to pay to 
the lessor in advance, beginning with the effective date hereof, an 

1 
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annual rental of ONE DOLLAR ($1.00) PER ACRE OR FRACTION THEREOF PER 
YEAR for the l 8

t through the 5th years inclusive and TWO DOLLARS ($2.00) 
PER ACRE OF FRACTION THEREOF PER YEAR for the 6th through 20th years 
inclusive, THREE DOLLARS ($3.00) PER ACRE OR FACTION THEREOF PER YEAR 
for the 21"t through 30th years inclusive, and FOUR DOLLARS ($4.00) PER 
ACRE OR FARCTION THEREOF for any year beyond the 30th lease year; 
provided, however, that if the said lands are not on a commercial 
mining basis and so operated at the end of two (2) years from the date 
hereof, such rental may be increased at the option of the lessor, to 
such an amount as the lessor may decide to be fair and equitable. 
After the discovery of commercial quantities of said mineral or 
minerals in the lands herein leased to pay to the lessor in advance, 
beginning with the first day of the lease year succeeding the lease 
year in which commercial discovery was made, an annual rental of TWO 
DOLLARS ( $2 . 0 0) PER ACRE OR FRACTION THEREOF PER YEAR through and 
including the 20th through 30th years, and FOUR DOLLARS ($4.00) PER ACRE 
THEREAFTER. 

Annual rentals on all leases shall be payable in advance for the 
first year and each year thereafter. No notice of rental due shall be 
sent to the lessee. If the rental is not received in this office on or 
before the date it becomes due, Notice of Default will be sent to the 
lessee and a penalty of $1.00 per acre or fraction thereof, for late 
payment will be assessed. 

The lessee is not legally obligated to pay either the rental or 
the penalty, but if the rental and penalty are not received in this 
office within thirty (30) days after the Notice of Default has been 
received by the lessee, the lease will terminate automatically by 
operation of law. Termination of the lease shall not relieve the 
lessee of any obligation incurred under the lease other than the 
obligation to pay rental or penalty. The lessee shall not be entitled 
to a credit on royalty due for any penalty paid for late payment of 
rental on an operating lease. 

D. ROYALTY. Lessee shall pay to lessor: 

(1) A royalty of five percent (5%) of the gross value of 
uranium bearing ore mined and removed from the said lands. Gross value 
of uranium ore removed from the leased lands shall be the fair market 
value of ore of like grade and quality for uranium contained therein 
prevailing in the area of the leased lands at the time of removal. 
Determination of uranium content for purposes of determining the gross 
value on which royalty shall be paid shall be made on a calendar 
monthly basis using a weighted arithmetic average of uranium content on 
all lots of ore mined and removed from the leased lands during said 
calendar month. The mineral content of all ore mined and removed from 
the leased premises shall be determined by lessee in accordance with 
standard sampling and analysis procedures. Lessor upon request to 
lessee and at lessor's expense shall have the right to have a 
representative present at the time samples are taken and, at lessor's 
request, shall be furnished a portion of all or any samples taken 
without cost to lessor. 

(2) A royalty of one dollar ($1.00) per wet ton (2,000 
pounds) on all merchantable sulphur mined, removed, and recovered from 
the leased lands. If the lessor elects to take its royalty in kind, 
the royalty shall be five percent (5%) of the merchantable sulphur 
mined, such sulphur to be good merchantable mine-run sulphur at the 
mine. 

(3) A royalty of five percent (5%) of the quantity or 
gross value at the mine of all merchantable sodium, calcium carbonate, 
shortite, potassium, trona and associated mineral salts mined, revolved 
and recovered from the leased lands; provided, however, that the 
royalty so paid to lessor shall not be less than twenty-five cents 

2 TfN 5 1/110 
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(25¢) per ton of 2000 pounds. 

(4) A royalty of five percent (5%) of the quantity or 
gross value at the mine of all merchantable phosphate mined, removed 
and recovered from the leased lands. 

(5) Other unspecified Minerals - Unless a lower royalty 
is fixed by the Board, in order to allow the economic mining or 
development of a particular mineral deposit, royalty on all other 
minerals for which no royalty rate is specified shall be based on 
Adjusted Sales Value per ton as follows: 

Adjusted Sales 
Value per Ton 

$ 00.00 to $ 50.00 
$ 50.01 to $100.00 
$100.01 to $150.00 
$150.01 and up 

Percentage 
Royalty 

5% 
7% 
9% 

10% 

(a) Determine the Gross Sales Value of all such minerals 
and/or mineral products from this lease sold during the past calendar 
month. Such sales value shall be based upon the actual sales value of 
marketable products as shown by sales receipts. If sales should occur 
within a company, then prices as published by the Engineering and 
Mining Journal in the "E" and "MJ" Markets section, or other mutually 
agreed upon prices shall prevail for determining Gross Sales Value. 
The Gross Sales Value shall then be divided by the tons of ore 
processed in that production of mineral and/or mineral products sold -
to determine the Gross Sales Value per ton. 

(b) Determine the Price Index Factor by dividing the 
Constant Price Index by the Current Price Index. Both prices indices 
shall be obtained from the Producer Price Index for all commodities, or 
its successor index, as published monthly by the United States 
Department of Labor, Bureau of Labor Statistics. The Constant Price 
Index shall be the index for the month and year of the lease and the 
Current Price Index shall be the index for that month for which royalty 
is being calculated. 

(c) Determine the Adjusted Sales Value per ton by 
multiplying the Gross Sales Value per ton by the Price Index Factor. 

(d) The amount of Production Royalty is then the product 
of the Royalty Rate expressed in decimals to five (5) places and the 
Gross Sales Value. 

After a lease becomes an operating lease, the Board of Land 
Commissioners may reduce the royalty payable to the State as to all or 
any of the lands, formations, deposits, or resources covered by the 
lease, if it determines that such a reduction is necessary to allow the 
lessee to undertake operations or to continue to operate with a 
reasonable expectation that the operations will be profitable. Such a 
reduction in royalty payable to the State shall in all cases be 
conditioned upon the cancellation of all cost-free interests in excess 
of 5% and the reduction of all other cost-free interests in the same 
proportion as the State's royalty is reduced. The Board may also make 
other requirements as a condition to the reduction in royalty. 

If any ore contains more than one of the minerals which are the 
subject of this paragraph, royalties shall be computed and paid 
separately under the appropriate rate as to and for each of such 
minerals, i.e. value of ore as to one mineral shall not be added to 
value as to another mineral in determining value for royalty purposes. 

The determination of such mineral content for purposes of determining 
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the ore value per ton on which royalty shall be paid shall be made on a 
calendar monthly basis, using a weighted arithmetic average of said 
mineral content on all lots of ore mined and removed from the leased 
lands during said calendar month. 

E. LESSOR MAY TAKE ROYALTY IN KIND. At any time and from 
time to time the lessor may at its option notify the lessee that lessor 
desires its royalty proceeds to be paid direct to it by the purchaser 
of the mineral or minerals and lessee agrees promptly upon receipt of 
such notice to make, execute and deliver in writing to lessor a royalty 
authorization deduction request on a form approved by lessor requiring 
the mineral purchaser to pay lessor's royalty direct to it. 

F. MONTHLY PAYMENTS AND STATEMENTS. Unless a different time 
or method of payment is agreed to by the Board, lessee shall make 
payments in full on or before the twentieth (20th) day of the calendar 
month suc-ceeding the month of production of all minerals mined and 
removed . from the land; and to furnish sworn monthly statements 
therewith showing in tons or cubic yards the amount of all ore mined 
and removed; and such other pertinent information as may be requested 
of its lessees by the lessor. These statements are to be subject to 
verification by examination of the relevant books and records of the 
lessee. 

G. WORKINGS. 
(1) All mining operations and workings shall be 

conducted in such a manner so as to remove all commercial quantities of 
minerals so far as is economically possible in the deposits worked; 
that all shafts, inclines and tunnels shall be well timbered (when good 
mining practice requires timbering}; that all underground timbering 
placed in the mines and necessary to the preservation of the property 
and safety of the workmen shall be kept in good condition and repair 
and at no time shall such timbering be removed unless all of the 
commercial quantities of ore has been removed or such removal will in 
no way or manner interfere with or prevent future mining operations in 
the land; that at the expiration .of this lease, or earlier termination 
thereof, all underground timberings shall become the property of the 
lessor without compensation therefore to the lessee; that all parts or 
workings when the ore is not exhausted and for good reasons not being 
worked shall be kept free of water and debris; that underground 
workings will be protected against fire and flood, and creeps and 
squeezes will be checked without delay, and to leave such pillars as 
may be necessary to support the cover and protect the slopes, air 
courses, manways and hauling roads. 

(2) That all open or strip-mining operations shall be 
conducted so as to remove all commercial quantities of minerals so far 
as is economically possible in the deposits worked; that all waste 
material mined and not removed from the premises shall, as mining 
progresses, be used to fill the pits and leveled unless consent of the 
lessor is otherwise obtained, so that at the expiration, surrender, or 
termination of the lease, the land will reasonably approximate its 
original configuration and with a minimum of permanent damage to the 
surface; that all roads and bridges built and necessary to the mining 
operations on the land shall, upon expiration, forfeiture or surrender 
of the said lease, become the property of the lessor. 

H. MAPS AND REPORTS. Upon demand, to furnish the Office of 
State Lands and Investments, copies or blueprints of all maps of 
underground surveys of leased lands made or authorized by the lessee, 
including engineer's field notes, certified by the engineer who made 
such survey; and to make such other reports pertaining to the 
production and operations by the lessee as may be called for by the 
lessor. 

Copies of all electrical, gamma-ray neutron, resistivity or other 
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types of subsurface log reports obtained by or for lessee in conducting 
operation on the leased premises shall be submitted to the State 
Geologist as required by W.S. 36-6-102. 

I. TAXES AND WAGES - FREEDOM OF PURCHASE. To pay, when due, 
all taxes lawfully assessed and ~evied under the laws of the State of 
Wyoming upon improvements and values produced from the land hereunder, 
or other rights, property or assets of the lessee; to accord· all 
workmen and employees complete freedom of purchase, and to pay all 
wages due workmen and employees as required by law. 

J. STATUTORY REQUIREMENTS AND REGuLATIONS. To comply with all 
State statutory requirements and valid regulations thereunder. 

K. ASSIGNMENT OF LEASE - MINING AGREEMENTS. 
(1) Lessee may assign the entire lease with the written 

consent of lessor, but not any one or more of the minerals which this 
lease might include, except by assignment of the entire lease. 

(2) Lessee shall submit a signed copy of any mining 
agreement entered into affecting the possessory title to any of the 
land hereby leased for approval by the lessor. 

(3) All overriding royalties to be valid must have the 
approval of the Board and be noted on the executed lease. The Board 
reserves the exclusive right of disapproval of such overriding 
royalties when in its sole opinion they become excessive and hence are 
detrimental to the proper development of the leased lands. 

L. DELIVER PREMISES IN CASE OF FORFEITURE. Subject to the 
provisions of Section 6 hereof, to deliver the leased lands with all 
permanent improvements thereon, in good order and condition, in case of 
forfeiture of this lease, but this shall not be construed to prevent 
the removal, alteration or renewal of equipment and improvements in the 
ordinary course of operations. 

M. DILIGENCE IN DEVELOPMENT. This ·lease is granted with the 
express understanding that prospecting, mining and the recovery of the 
commercial quantities of minerals in the above described lands shall be 
pursued with diligence, and if at any time the lessor has reasonable 
belief that the operations are not being so conducted, it shall so 
notify lessee in writing, and if compliance is not promptly obtained 
and the delinquency fully satisfied, it may then, at the end of any 
lease year, declare this lease terminated. Any improvements that the 
lessee may have placed on the property shall be disposed of pursuant to 
Section 6 of this lease. 

Section 4. GENERAL COVENANTS 

A. Subject to the rules and regulations governing multiple 
use and development of sub-surface resources, the lessee shall have the 
right to enter upon, occupy and enjoy such surface areas of the 
described tract as are necessary for mining, and the construction of 
all buildings and other surface improvements incidental to the work 
contemplated by this lease. 

The lessee shall fully protect the rights of any agricultural and 
grazing leases which have heretofore or may hereafter be granted by 
erecting cattle guards or gates and keeping closed gates in all fences 
in which openings are or may be made, and for protection of stock 
grazing thereon to fence or close all holes, pits, shafts, tunnels, or 
open cuts in which injury might be sustained, and shall not contaminate 
any living water upon the land so as to make it injurious to livestock. 

Should the lessee or any person holding from, by or under the 
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lessee, in any operation on said premises under this lease, destroy or 
injure any crop, building or other improvements of any tenant, lessee, 
purchaser or other person holding under the State, the lessee agrees to 
fully indemnify all such injured parties in such sum or sums as may be 
mutually agreed upon by the respective parties, or as may be fixed by 
appraisers appointed by each party. If agreement is impossible the 
Board of Land Commissioners may fix the amount of such indemnity after 
inspection and Hearing. 

Mining operations shall not be conducted nearer than two hundred 
(200) feet from any productive oil or gas well without consent of the 
oil and gas lessee or operator. Lessee shall not disturb any existing 
road or roads now on said lands nor roads leading to or from any mine 
or well or well location without first providing adequate and suitable 
roads in lieu thereof. Lessee shall fully indemnify any other sub
surface lessee for any injury or damages resulting from negligent or 
unauthorized operations hereunder. 

B. Relinquishment and Surrender or Forfeiture of this lease 
shall be in conformance to Section 13 (Relinquishment or Surrender) of 
the Rules and Regulations Governing the leasing of Metallic and Non
Metallic Rocks and Minerals adopted by the Board of Land Commissioners 
and the State Loan and Investment Board, effective January 3, 2000. 

c. As to mine and personnel safety, all mining operations on 
these premises shall be subject to the supervision of any official or 
agency of the State of Wyoming having jurisdiction under the laws of 
such State. 

D. During the proper hours and at all times during the 
continuance of this lease the lessor or its representatives shall be 
authorized to go through any of the shafts, openings or working on the 
premises, and to examine, inspect and survey the same and to make 
extracts of all books and weigh sheets which show in any way the output 
from the land. 

E. It is expressly understood and agreed that the mining 
rights and privileges hereunder shall extend to *and include all 
metallic and non metallic rocks and minerals, and that no rights or 
privileges respecting coal oil and gas, oil shale, bentonite, 
leonardite, zeolite, sand and gravel, or rock crushed for aggregate are 
granted or intended to be granted by this lease. The lessee shall 
promptly notify the lessor of the discovery of any minerals upon the 
leased premises which can be produced in commercial quantities. 
*Limestone 

F. This lease is granted for the purposes as herein set forth 
only under such title as the State of Wyoming now holds in and to the 
minerals that may be found in or under the above described lands, and 
if it is subsequently divested of same, no liability shall be incurred 
by virtue of this lease for any loss or damage to the lessee; nor shall 
any claim for refund of rents or royalties theretofore paid be made by 
said lessee, its successors or assigns, or be allowed by lessor. 

In the event the possession or occupancy of said leased premises 
is denied or contested, the lessor shall have the right, but not the 
obligation, and at lessor's election, to undertake to place said lessee 
in possession by process of law or otherwise, or to defend him in such 
occupancy: 

Section 5. THE LESSOR EXPRESSLY RESERVES: 

Disposition of Surface. The right to lease, grant rights-of
way across, sell or otherwise dispose of the J;Jurface of the land 
embraced within this lease and to lease, sell, or otherwise dispose of 
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any sub-surface resource not covered by this lease, under existing laws 
or laws hereafter enacted, or in accordance with the rules of the Board 
of Land Commissioners insofar as the surface is not necessary for the 
use of the lessee in mining operations. 

Section 6. APPRAISAL OF IMPROVEMENTS. Upon the expiration of this 
lease or earlier termination thereof pursuant to surrender of 
forfeiture, or if such land be leased to another other than the owner 
of the improvements thereon, the lessee agrees that the improvements 
shall be disposed of pursuant to Title 36, W.S. 1977 as to State and 
School Lands and Title 11, W.S. 1977 as to State Loan and Investment 
Board Lands. In the event that within ninety (90) days after the 
expiration of this lease, or earlier termination thereof pursuant to 
surrender or forfeiture there is no new lessee of said lands, or of the 
part thereof on which lessee has caused improvements to be made, then 
lessee may, within the sixty (60) day period next succeeding said 
ninety (90) days, cause to be removed from said lands any improvements 
theretofore made thereon by lessee, provided that lessee shall repair 
any damage to the land caused by such removal. 

Section 7. FORFEITURE CLAUSE. in the event that the Board, after 
notice and hearing, shall determine that the lessee has procured this 
lease through fraud, misrepresentation or deceit, then and in that 
event this agreement, at the option- of the lessor, shall cease and 
terminate and shall become ipso facto null and void and all 
improvements upon said land or premises under the terms of this lease 
shall forfeit to and become property of the State of Wyoming. 

In the event that the lessee shall fail to make payments of 
rentals and royalties as herein provided, or make default in the 
performance or observance of any of the terms, covenants and 
stipulations hereof, or of the general regulations promulgated by the 
Board of Land Commissioners and in force on the date hereof, the lessor 
shall serve notice of such failure or default, either by personal 
service or by registered mail upon the lessee and if such failure or 
default continues for a period of thirty (30) days after the service of 
such notice, then and in that event the lessor may at its option, 
declare a forfeiture and cancel this lease, whereupon all rights and 
privileges except those granted in Section 6 hereof, obtained by the 
lessee hereunder shall terminate and cease and the lessor may re-enter 
and take possession of said premises or any part thereof, but these 
provisions shall not be construed to prevent the exercise by the lessor 
of any legal or equitable remedy which the lessor might otherwise have. 

A waiver of any particular cause of forfeiture or for the same cause 
occurring at any other time. 

Section 8. HEIRS AND SUCCESSORS IN INTEREST. It is further agreed 
that each obligation hereunder shall extend to and be binding upon and 
every benefit hereof shall inure to the heirs, executors, 
administrators, successors of or assigns of the respective parties 
hereto. 

Section 9. This lease is issued by virtue of and 'under the 
authority conferred by Title 36, W.S. 1977 as to the State and School 
Lands and Title 11, W.S. 1977 as to State Loan and Investment Board 
Lands and amendments theret-o. 

Section 10. Sovereign Immunity. The State of Wyoming and the 
lessor do not waive sovereign immunity by entering into this lease, and 
specifically retain immunity and all defenses available to them as 
sovereigns pursuant to Wyoming Statute § 1-39-104 (a) and all other 
state laws. 
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IN WITNESS WHEREOF, this lease has been executed by lessor and 
lessee effective on the day and year first above written. 

SEAL 

Investments 

CORPORATE SEAL 

Board approved: 
Examined by: 

LESSOR, STATE OF WYOMING, Acting by 
and through its BOARD OF LAND 
COMMISSIONERS AND STATE LOAN AND 
INVESTMENT BOARD 

and 

LESSEE: 

8 TFN5 l/110 
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LEASE NO.: 0-40958 

TYPE OF LEASE: Limestone 

NAME OF LESSEE: Mountain Cement Company 

ADDRESS: 5 Sand Creek Road 
Laramie, WY 82070 

EXPIRATION DATE OF LEASE: October 1, 2014 

AMOUNT OF RENTAL: $1.00/ACRE 1-5 YEARS PRIOR TO DISCOVERY. 

$2.00/ACRE 6-10 YEARS PRIOR TO DISCOVERY. 

COUNTY:Albany 

FUND: Common School 

BOND 
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APPENDIX AIX 

Names and Addresses of last known owners of record of surface and 
mineral rights within in the permit boundary 

Introduction 

Prepared by: 
Andy MacClugage 

Mountain Cement Company 
5 Sand Creek Rd 

Laramie, Wyo 82070 

This appendix contains information pertaining to the original permit area as well as lands 
through this amendment, the A8 Amendment. 

In all parcels encompassed by this application, Mountain Cement possesses the right, 
through ownership, leases, agreements, and/or federal mining claims, to mine cement and 
chemical grade limestone and other valuable mineral deposits, except the mineral estate beneath 
Mountain Land & Cattle Company surface, where Mountain Cement has the right to mine, 
through ownership, all limestone, limestone spalls, calcium carbonate rock and other elements, 
minerals, and compounds contained or intermingled within the limestone, limestone spalls, 
calcium carbonate rock and associated quarry materials. Additionally, pursuant to a lease with 
the State of Wyoming, Mountain Cement has the right to mine limestone from beneath the State 
ofWyoming surface estate. 

The original permit area and successive amendments are shown on Map EIX-3. 

Permit 298C-A8 
Etchepare Limestone Quarry 
Mountain Cement Co. 

Page AIX-0 (Rev.6/25/2012) 
TFN: ............. . 

Approved: ............... . 
ChangeNo ............... . 
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'i Appendix AIX-A- Owners of Record of Surface Rights within the Permit Area 

T15N, R72W, 6th P.M. Section 7 
Name Address City State Zip Code 
Mountain Land & Cattle Co. 5 Sand Creek Rd Laramie Wyo. 82070 

T15N, R72W, 6th P.M. Section 17 
Name Address City State Zip Code 
Mountain Land & Cattle Co. 5 Sand Creek Rd Laramie Wyo. 82070 
Mountain Cement Company 5 Sand Creek Rd Laramie Wyo. 82070 

T15N, R72W, 6th P.M. Section 18 
Name Address City State Zip Code 
Mountain Larid & Cattle Co. 5 Sand Creek Rd Laramie Wyo. 82070 
Mountain Cement Company 5 Sand Creek Rd Laramie Wyo. 82070 

T15N, R72W, 6th P.M. Section 19 
Name Address City State Zip Code 
Mountain Cement Co. 5 Sand Creek Rd Laramie Wyo. 82070 

T15N, R72W, 6th P.M. Section 20 
Name Address City State Zip Code 

W Y2 I Mountain Land & Cattle Co. 5 Sand Creek Rd Laramie Wyo. 82070 
E Y2 I Bureau of Land Management P.O. Box 670 Rawlins 

T15N, R72W, 6th P.M. Section 21 
Name Address City 
Mountain Land & Cattle Co. 5 Sand Creek Rd Laramie 

T15N, R72W, 6th P.M. Section 28 
Name Address City 
Mountain Land & Cattle Co. 5 Sand Creek Rd Laramie 
Laramie Plains Antenna & TV PO Box 188 Laramie 
Association 
Bureau of Land Management P.O. Box 670 Rawlins 

Permit 298C-A8 Page AIX-1 (Rev.6/25/2012) 
Etchepare Limestone Quarry 
Mountain Cement Co. 

Wyo. 82301 

State Zip Code 
Wyo. 82070 

State Zip Code 
Wyo. 82070 
Wyo. 82070 

Wyo. 82301 

TFN: ............. . 
Approved: ............... . 
ChangeNo ............... . 
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T15N, R72W, 6th P.M. Section 29 
Name Address City 
Mountain Land & Cattle Co. 5 Sand Creek Rd Laramie 

T15N, R72W, 6th P.M. Section 30 
Name Address City 
Mountain Cement Company 5 Sand Creek Rd Laramie 

T15N, R72W, 6th P.M. Section 31 
Name Address City 
Mountain Cement Company 5 Sand Creek Rd Laramie 

T15N, R72W, 6th P.M. Section 32 
Name Address City 
Mountain Land & Cattle Co. 5 Sand Creek Rd Laramie 

T15N, R72W, 6th P.M. Section 33 
Name Address City 
Mountain Land & Cattle Co. 5 Sand Creek Rd Laramie 

T15N, R73W, 6th P.M. Section 13 
Name Address City 
Mountain Land & Cattle Co. 5 Sand Creek Rd Laramie 
Mountain Cement Company 5 Sand Creek Rd Laramie 
Avery, Cindy & Richard 3630 Howe Rd Laramie 

T15N, R73W, 6th P.M. Section 24 
Name Address City 
A very, Cindy & Richard 3630 Howe Rd Laramie 

Permit 298C-A8 Page AIX-2 (Rev.6/25/2012) 
Etchepare Limestone Quarry 
Mountain Cement Co. 

State Zip Code 
Wyo. 82070 

State Zip Code 
Wyo. 82070 

State Zip Code 
Wyo. 82070 

State Zip Code 
Wyo. 82070 

State Zip Code 
Wyo. 82070 

State Zip Code 
Wyo. 82070 
Wyo. 82070 
Wyo. 82070 

State Zip Code 
Wyo. 82070 

TFN: ............ .. 
Approved: ............... . 
ChangeNo ............... . 
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T15N, R73W, 6th P.M. Section 25 
Name Address City State Zip Code 
Mountain Cement Co. 5 Sand Creek Rd Laramie Wyo. 82070 
Barnes, Donald & Yvonda PO Box 608 Laramie Wyo. 82073 
Barthelmes, Craig P. 130 Antelope Ct. Laramie Wyo. 82070 
Breyfogle, William PO Box22 Centennial Wyo. 82055 
Lane, Phillip A. 5051 Howe Lane Laramie Wyo. 82070 
Hardy, Scott & Melissa 5200 Howe Lane Laramie Wyo. 82070 
Steinkraus, Peter & Holly 5949 Howe Lane Laramie Wyo. 82070 
Davis, Burton & Joann PO Box 2194 Laramie Wyo. 82073 
Sailors, Erin M PO Box 1024 Laramie Wyo. 82070 
Colter, Chris & Jenny (trust.) 1332 Grafton St Laramie Wyo 82070 
Hoopes, Verdon & Debbie 1505 Palomino Dr Laramie Wyo. 82070 
(listing includes individuals w/ Howe Lane/Permit Haulroad frontage) 

T15N, R73W, 6th P.M. Section 26 
Name Address 
State of Wyoming (OSL & I) Herschler Bldg., 122 W. 25th 
Mountain Cement Company 5 Sand Creek Rd 
A very, C_indy & Richard 3630 Howe Rd 

T15N, R73W, 6th P.M. Section 36 
Name 
State ofWyoming (OSL & I) 

Permit 298C-A8 
Etchepare Limestone Quarry 
Mountain Cement Co. 

Address 
Herschler Bldg., 122 W. 25th St 

Page AIX-3 (Rev.6/25/2012) 

City State Zip Code 
Cheyenne Wyo. 82002 
Laramie Wyo. 82070 
Laramie Wyo. 82070 

City State Zip Code 
Cheyenne Wyo. 82002 

TFN: ............. . 
Approved: ............... . 

ChangeNo ............... . 
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"l Appendix AIX-B- Owners of Record of Mineral Rights within the Permit Area 

:(' 

T15N, R72W, 6th P.M. Section 7 
Name Address City State Zip Code 
Mountain Cement Co. 5 Sand Creek Rd Laramie Wyo. 82070 

T15N, R72W, 6th P.M. Section 17 
Name Address City State Zip Code 
Mountain Cement Company 5 Sand Creek Rd Laramie Wyo. 82070 

T15N, R72W, 6th P.M. Section 18 
Name Address City State Zip Code 
Mountain Cement Company 5 Sand Creek Rd Laramie Wyo. 82070 
Bureau of Land Management P.O. Box 670 Rawlins Wyo. 82301 

~ Mountain Cement & ~ c/o Mountain Cement Laramie Wyo. 82070 
Piper 5 Sand Creek Rd 

Tl5N, R72W, 6th P.M. Section 19 
Name Address City State Zip Code 
Mountain Cement Co. 5 Sand Creek Rd Laramie Wyo. 82070 

T15N, R72W, 6th P.M. Section 20 
Name Address City State Zip Code 
Bureau of Land Management P.O. Box 670 Rawlins Wyo. 82301 

T15N, R72W, 6th P.M. Section 21 
Name Address City State Zip Code 
Mountain Cement Co. 5 Sand Creek Rd Laramie Wyo. 82070 

T15N, R72W, 6th P.M. Section 28 
Name Address City State Zip Code 
Mountain Cement Company 5 Sand Creek Rd Laramie Wyo. 82070 
Bureau of Land Management P.O. Box 670 Rawlins Wyo. 82301 

~ Mountain Cement & ~ c/o Mountain Cement Laramie Wyo. 82070 
Piper 5 Sand Creek Rd 

Permit 298C-A8 Page AIX-4 (Rev.6/25/2012) 
TFN: ............. . Etchepare Limestone Quarry 

Mountain Cement Co. Approved: ............... . 
Change No ............... . 
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T15N, R72W, 6th P.M. Section 29 
Name Address City 
Mountain Cement Company 5 Sand Creek Rd Laramie 

T15N, R72W, 6th P.M. Section 30 
Name Address City 
Bureau of Land Management P.O. Box 670 Rawlins 

T15N, R72W, 6th P.M. Section 31 
Name Address City 
Mountain Cement Company 5 Sand Creek Rd Laramie 

T15N, R72W, 6th P.M. Section 32 
Name Address City 
Bureau of Land Management P.O. Box 670 Rawlins 

~~ T15N, R72W, 6th P.M. Section 33 

f" 
I 

Name Address City 
Mountain Cement Co. 5 Sand Creek Rd Laramie 

T15N, R73W, 6th P.M. Section 13 
Name Address City 
Mountain Cement Company 5 Sand Creek Rd Laramie 

T15N, R73W, 6th P.M. Section 24 
Name Address 
A very, Cindy & Richard (Piper heir) 3630 Howe Rd 

Mountain Cement Company 
Bureau of Land Management 

Permit 298C-A8 
Etchepare Limestone Quarry 
Mountain Cement Co. 

5 Sand Creek Rd 
P.O. Box 670 

Page AIX-5 (Rev.6/25/2012) 

State Zip Code 
Wyo. 82070 

State Zip Code 
Wyo. 82301 

State Zip Code 
Wyo. 82070 

State Zip Code 
Wyo. 82301 

State Zip Code 
Wyo. 82070 

State Zip Code 
Wyo. 82070 

City State Zip Code 
Laramie Wyo. 82070 

Laramie Wyo. 82070 
Rawlins Wyo. 82301 

TFN: ............ .. 
Approved: ............... . 
ChangeNo ............... . 
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T15N, R73W, 6th P.M. Section 25 
Name Address City State Zip Code 
E Y2 I Union Pacific Land 1 71 7 Main Street, Dallas Texas 75201 

Resources Suite 5900 
Barnes, Donald & Yvonda PO Box 608 Laramie Wyo. 82073 
Barthelmes, Craig P. 130 Antelope Ct. Laramie Wyo. 82070 
Breyfogle, William PO Box 22 Centennial Wyo. 82055 
Lane, Phillip A. 5051 Howe Lane Laramie Wyo. 82070 
Hardy, Scott & Melissa 5200 Howe Lane Laramie Wyo. 82070 
Davis, Burton & Joann PO Box 2194 Laramie Wyo. 82073 
Hoopes, Verdon & Debbie 1505 Palomino Dr Laramie Wyo. 82070 

T15N, R73W, 6th P.M. Section 26 
Name Address City State Zip Code 

State ofWyoming (OSL & I) Herschler Bldg., 122 W. 25th Cheyenne Wyo. 82002 

Avery, Cindy & Richard 3630 Howe Rd Laramie Wyo. 82070 

T15N, R73W, 6th P.M. Section 36 
Name Address City State Zip Code 

I State ofWyoming (OSL & I) Herschler Bldg., 122 W. 25th St Cheyenne Wyo. 82002 

*Bureau of Land Management Minerals listed above are subject to Mountain Cement 
Company mining claims. 

Permit 298C-A8 
Etchepare Limestone Quarry 
Mountain Cement Co. 

Page AIX-6 (Rev.6/25/2012) 
TFN: ............. . 

Approved: ............... . 
Change No .............. .. 
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Appendix AIX Map AIX-1 
Surface Owners of Record within the Permit Area 

Permit # 298C-A8 
Etchepare Limestone Quarry 

I~:Vi~a Av···,.·;:u, I ~Mountain 
~ Cement Company 

5 Sund Creek Rd. 
Laramie, Wyo. 82070 
(307) 145-2687 
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TFN 5 1/110 
RECD OCT 15,2012 

33 DeJohn Kenneth D. 3236 E Grand Ave H-188 Laramie WY 82070 

T14N~ R72W~ 6th P.M. 
Section Last Name First Names c/o Mailing Address City State Zip 

3 Kline Margaret PO Box 785 Laramie WY 82073 
3 Adams Mary P & John P Mary P & John P 1204 Adams Ave Rock Springs WY 82901 
3 Dzialak Matthew PO Box 430 Laramie WY 82073 
3 Schaaf Joseph G & Eva M PO Box 658 Laramie WY 82073 

3 DeVore Michael A PO Box 1148 Laramie WY 82073 
3 Maurer Darren L & Emily J PO Box 260034 Lakewood co 80226 
4 Ganfield Roger A. P.O. Box 850 Guernsey WY 82214 

4 DeJohn Kenneth D. 3236 E Grand Ave H-188 Laramie WY 82070 

4 Myers Sandra A & John E. P.O. Box 543 Laramie WY 82073 

4 Young Maude E. 12545 Northlake Court Fairfax VA 22033 

4 Pearson, Michael A. Hemenover, William & Bottorff, Terry 1424 W. 31st Street Cheyenne WY 82001 

4 Rollin Robert Leon 2640 S Hubbard Rd Lowellville OH 44436 

4 Johnson Elliott E. & Elizabeth H. P.O. Box 1655 Laramie WY 82073 

4 Rollin Bernard E. & Linda M. 2101 E County Road 30 Fort Collins co 82525 

4 Pajak Mark W. & Nancy R. 1422 Bridger Rd Laramie WY 82070 

5 Cotton Holdings, LLC 5520 Yellowstone Rd Cheyenne WY 82009 

5 Cotton Kathryn E. & Jean K. 2019 Carls Rd Cheyenne WY 82009 

5 Cotton Holdings, LLC Avenues Pet Clinic 5520 Yellowstone Rd Cheyenne WY 82009 

5 DeJohn Kenneth D. 3236 E Grand Ave H-188 Laramie WY 82070 

5 Cotton Holdings, LLC 5520 Yellowstone Rd Cheyenne WY 82009 

5 Boysen Revocable Trust Robert D. & Penny B. Boysen P.O. Box 1691 Laramie WY 82073 

5 Hargraves Garrie D. & Pamela E. 1402 Koster Rd Cheyenne WY 82009 

5 Hargraves Kent & Sandra 1064 S Davenport Dr. Grantsville UT 84029 

5 Hargraves Garrie D. & Pamela E. 1402 Koster Rd Cheyenne WY 82009 

6 Cotton Holdings, LLC 5520 Yellowstone Rd Cheyenne WY 82009 

Permit 298C-A8 Page BIX-2 (Rev. April 2012) TFN: .............. 
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TFN 5 1/110 
vnr.D OCT 15,2012 

TlSN, R73W, 6th P.M. 
Section Q-Q Last Name First Names c/o Mailing Address City State Zip 

35 Smallwood Jason & Stacey 64 Paradise Valley Rd Laramie WY 82070 

35 Brown Shawn M., Gary & Mary F. 40 Paradise Valley Rd Laramie WY 82070 

35 Brisendine Michael R & Michelle 54 Paradise Valley Rd Laramie WY 82070 

35 Clute John A. & Sara D. 222 Mountain Air Drive Laramie WY 82070 

35 Ullrich John A & Tracy A 27 Laredo Dr Laramie WY 82070 

35 Brown Gary R. & Mary F. 9 Paradise Valley Rd Laramie WY 82070 

35 Paintin James A. & Jo Marie 14 Paradise Valley Rd Laramie WY 82070 

35 Trotter Richard L. & Diane H. 21 Trotter Ln. Laramie WY 82070 

35 Rollin H. Abernethy Living Trust Carolyn A. Abernethy Living Trust 12 Trotter Ln Laramie WY 82070 

35 Reilly William Alan 133 Mountain Air Dr Laramie WY 82070 

35 Pawlowski Clara M. P.O. Box 1825 Laramie WY 82070 

35 Schutz Marvin P & Mary Jo · 7903 Powderhouse Rd Cheyenne WY 82009 

35 Ibarra Mario A. & Troy J. 118 Mountain Air Rd Laramie WY 82070 

26 State of Wyoming Herschler Bldg Cheyenne WY 82002 

26 Avery Richard & Cindy 3630 Howe Rd Laramie WY 82070 

26 
SENE, 

Mountain Cement Company David Challacomb 5 Sand Creek Rd Laramie WY 82070 
NESE 

25 Watikus Brian R. P.O. Box 1411 Laramie WY 82073 

25 Barlow William A. & Lynnette L. 64 Eagles Nest Lane Laramie WY 82070 

25 Sandra B. Brome Living Trust Sandra B. Brome P.O. Box 2104 Laramie WY 82073 

25 Hoopes Verdon & Debbie 1505 Palomino Dr Laramie WY 82070 

25 Davis Burton S. & Joann B. P.O. Box 2194 Laramie WY 82073 

25 Uren W. Richard & Mickey Ann 67 Eagle Nest Ln Laramie WY 82070 

25 Carolyn B. Miller Living Trust Richard H. Miller Living Trust 101 Eagle Nest Lane Laramie WY 82070 

25 Sailors Erin M. 5710 Howe Rd Laramie WY 82070 

25 Colter Chris & Jenny Revocable Trust 1332 Grafton Laramie WY 82070 

25 Hardy Scott & Melissa 5200 Howe Rd Laramie WY 82070 

25 Breyfogle William P.O. Box 22 Centennial WY 82055 

25 Barnes Donald J. & Yvonda D. P.O. Box 608 Laramie WY 82073 

25 Barthelmes Craig P. & Beyer, Edith A. 130 Jacka lope Ct Laramie WY 82070 

Permit 298C-A8 Page BIX-3 (Rev. Apri12012) TFN: .............. 
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25 Lane 

25 Steinkraus 

25 NWNW Mountain Cement Company 

13 

24 Avery 

23 Matthew Brown Revocable Trust 

23 Hughes 

23 Bonham 

23 Prahl 

23 Kersting 

23 Pantier 

23 Strom 

23 
23 
23 
23 
23 
23 
23 
23 
23 
14 
14 
14 
14 
13 

13 
13 

13 
13 
13 
13 

Martin 

Helling 

Henschel 

City of Laramie 

Williams 

Gonzales 

Webb 

Doyle 

Weibel 

City of Laramie 

Carson 

Carson 

Carson 

Gapter 

Walsh 

Walsh 

Walsh Children Trust 

Luhr 

Moore, Robert A. 

Avery 

NESE, Mountain Cement Company 

Permit 298C-A8 
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Phillip A 

Peter B. & Holly B. 

Richard & Cindy 

Harlan & Lois 

Peavy B. & Jennifer B. 

Kevin L. & Joanne M. 

James Patrick 

Vincent M. & MartiS. 

Richard E. 

Tom 

Ronert F. & Carolyn W. 

Howard L. & Nanette R. 

Paul A. & Judy L. 

Ronert L. & Jane R. 

Eric B & Kathleen L. 

Mark W. & Lynnette A. 

Torry & Julia 

Jay G. & Cinthy A. 

Jay G. & Cinthy A. 

Jay G. & Cinthy A. 

Douglas L. & Kelly D. 

Jerry B. 

Jerry Travis & Aimee 

Suzanne C. & Wesley L. 

Moldenhauer, Susan B. 

Richard & Cindy 

Page BIX-4 (Rev. April2012) 
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David Challacomb 

5051 Howe Lane 

5949 Howe Lane 

5 Sand Creek Rd 

3630 Howe Rd 

680 State Rd 344 

30 Ramble A Rd 

4271 Howe Rd 

4310 Howe Rd 

4230 Howe Rd 

4100 Howe Rd 

P.O. Box 1513 

4285 Soldier Springs Rd 

P.O. Box 762 

3725 Howe Ln 

122 Satanka Road 

105 Satanka Road 

5720 Gap Rd 

P.O. Box 2292 

5602 Gap Rd 

4061nvison 

3025 Pope Springs Rd 

3025PopeSpringsRd 

3025 Pope Springs Rd 

35 Targhee 

4820 Vista Dr 

4630 Vista Dr 

Walsh, Jerry Travis & Aimee 4630 Vista Dr 

603 s 12th 

David Challacomb 

4024 Pope Springs Rd 

3630 Howe Rd 

5 Sand Creek Rd 

TFN: ............. . 

Laramie 

Laramie 

Laramie 

Laramie 

Edgewood 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Palmer Lake 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Approved: ............... . 

c ChangeNo ............... . 

WY 
WY 
WY 
WY 
NM 

WY 
WY 
WY 
WY 
WY 
co 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 
WY 

82070 

82070 

82070 

82070 

87015 

82070 

82070 

82070 

82070 

82070 

80133 

82070 

82073 

82070 

82070 

82070 

82070 

82070 

82070 

82070 

82070 

82070 

82070 

82070 

82070 

82070 

82070 

82070 

82070 

82070 

82070 

82070 



tJ» s JJ1' \
9s, 2.tl12. 

~'i=~n 

SESE 

13 
NESE, 

Nature Conservancy 258 Main St, Ste #200 Lander WY 82520 
SESE 

13 Mountain Land & Cattle Company David Challacomb 5 Sand Creek Rd Laramie WY 82070 

13 Daie Daniel & Kimberly 5146 Piper Rd Laramie WY 82070 

13 Avery Richard & Cindy 3630 Howe Rd Laramie WY 82070 

13 Lazy JW Investment Company, LLC 4630 Vista Dr Laramie WY 82070 

13 Dale Daniel A. & Kimberly A. H. 5146 Piper Rd Laramie WY 82070 

13 Sinner Leonard A. Jr. 600 S 2nd St Laramie WY 82070 

13 Swierczek Clinton Andrew & Dennie Lynn P.O. Box 2497 Laramie WY 82070 

13 Avery Richard & Cindy 3630 Howe Rd Laramie WY 82070 

13 Christensen David J & Susan T 4388 Vista Dr Laramie WY 82070 

12 Grand Avenue Corporation 1404 Grand Ave Laramie WY 82070 

12 Grand Avenue Corporation 1404 Grand Ave Laramie WY 82070 

12 Grand Avenue Corporation 1404 Grand Ave Laramie WY 82070 

12 Grand Avenue Corporation 1404 Grand Ave Laramie WY 82070 

12 Grand Avenue Corporation 1404 Grand Ave Laramie WY 82070 

12 Grand Avenue Corporation 1404 Grand Ave Laramie WY 82070 

12 Grand Avenue Corporation 1404 Grand Ave Laramie WY 82070 

12 Grand Avenue Corporation 1404 Grand Ave Laramie WY 82070 

12 Kaltenbach C. Colin & Ruth H. 727 E Via Entrada Tucson AZ 85718 

12 Constantinides Christos T. & Janet C. 5110 Summit Dr Laramie WY 82070 

12 Constantinides Christos T. & Janet C. 5110 Summit Dr Laramie WY 82070 

12 Constantinides Christos T. & Janet C. 5110 Summit Dr Laramie WY 82070 

12 Constantinides Christos T. & Janet C. 5110 Summit Dr Laramie WY 82070 

12 Constantinides Christos T. & Janet C. 5110 Summit Dr Laramie WY 82070 

12 Constantinides Christos T. & Janet C. 5110 Summit Dr Laramie WY 82070 

12 Castano Matthew F. G 3630 Juniper Laramie WY 82070 

12 Schroyer Gordon L. & Julie M. 5300 Canyon Ranch Rd Laramie WY 82070 

12 Herbert D. Pownall Revocable Trust Pownall, Herbert D. 5000 Sunset Dr Laramie WY 82070 

12 March Jeffery J. & Cindy L. 3926 Canyon Court Laramie WY 82070 

12 Aukerman Ryan A. 1520 Boswell Ct Laramie WY 82070 
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12 Jacobs James J. & Carol A. 3542 Sage Drive Laramie WY 82070 

12 Ainsworth Scott & Penne 5710 E Skyline Dr Laramie WY 82070 

12 Williams Shannon Marie 3445 Evergreen Laramie WY 82070 

12 Callaway Revocable Trust Callaway, Wayne & Peggy 3401 Juniper Dr Laramie WY 82070 

12 Callaway Revocable Trust Callaway, Wayne & Peggy 3401 Juniper Dr Laramie WY 82070 

12 Callaway Revocable Trust Callaway, Wayne & Peggy 3401 Juniper Dr Laramie WY 82070 

12 Callaway Revocable Trust Callaway, Wayne & Peggy 3401 Juniper Dr Laramie WY 82070 

12 Callaway Revocable Trust Callaway, Wayne & Peggy 3401 Juniper Dr Laramie WY 82070 

12 Callaway Revocable Trust Callaway, Wayne & Peggy 3401 Juniper Dr Laramie WY 82070 

12 Callaway Revocable Trust Callaway, Wayne & Peggy 3401 Juniper Dr Laramie WY 82070 

12 Callaway Revocable Trust Callaway, Wayne & Peggy 3401 Juniper Dr Laramie WY 82070 

12 Callaway Revocable Trust Callaway, Wayne & Peggy 3401 Juniper Dr Laramie WY 82070 

12 Walden William E. &. MaryS. 3428 Sage Dr Laramie WY 82070 

12 Scherer Robert L. II P.O. Box 2060 Laramie WY 82073 

12 David E. Walrath Living Trust Christel B. Walrath Living Trust 3429 Wyatt Ct Laramie WY 82070 

12 Guice Jimmy D. & Robyn A. P.O. Box 310 Laramie WY 82073 

12 Olsen Ronald H. & Anne T. 4848 Sage Dr Laramie WY 82070 

12 Machalek, Richard S. Barnes, Donna A. 4915 Sunset Dr Laramie WY 82070 

12 Haefner John A. & R. Renee 4825 Sunset Dr Laramie WY 82070 

12 Fisher James R. 3220 Sage Dr Laramie WY 82070 

12 Knopp Larry V. & Roxi A. 4919 Wyatt Ct Laramie WY 82070 

12 Ferris Thomas J. & Rebecca L. 3001 Sage Dr Laramie WY 82070 

12 Novak Lance 5306 Skyline Dr Laramie WY 82070 

12 Lindahl Peter M. & Joanne H. 5415 Meadow Lane Laramie WY 82070 

12 Sundial Acres, Inc. Malin, James P.O. Box 1135 Hockessin DE 19707 

12 Higham Jill 5315 Meadow Laramie WY 82070 

12 Root Margaret L. 3049 Sage Dr Laramie WY 82070 

12 Johnson James A. & Deanna S. 5203 Meadow Lane Laramie WY 82070 

12 Jairell Ronald E. & Barbara A. 5330 Meadow Lane Laramie WY 82070 

12 Fry Harry Keener Jr. & Lisa S. 4935 Valley View Laramie WY 82070 

12 Hedley Frank A. & Connie L. 3125 Sage Dr Laramie WY 82070 

12 Wilkerson Gary C. & Norma N. 5410 Meadow Lane Laramie WY 82070 
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12 Moffett 

12 Martin 

12 Mclean 

12 Wykert 

12 Sage Ramblings 

12 Mountain West Farm Bureau 

12 Kerr 

12 Johnson 

12 Kite 

12 Montgomery 

12 Rogers 

12 Bressler 

12 Schutterle 

12 Jauncey 

12 Buckner 

12 Nichols 

12 Caithlin G. Grimes Revocable Trust 

12 Baltimore 

12 Arbour 

12 Robbins 

12 Rhodine 

12 Scott 

12 Wechsler 

12 Wechsler 

12 Covell 

12 Foulke 

12 Espinoza, Angela K. & Henry P. 

12 Monroe 

12 Bredehoft 

12 Frank 

12 Marshall 

12 Marshall 

Permit 298C-A8 
Etchepare Limestone Quarry 
Mountain Cement Co. 

Mark A. & Mary B. Ruskey-Moffett 

WilliamP 

Howard Lee & Katherine 

Wade D. 

Greg & Dianna 

Ory Joe 

Byra A. Ill 

Donald L. & Carol L. 

Rodney D. & Mary N. 

Wesley R. & Lurlene 

Robert J. & Kacee K. 

William T & Marcia B 

Kim & Laura C. 

Alan W. & Andrea C. Devita 

Grimes, Caithlin G. & Deirdre Odwyer 

Jeffrey A. 

Vincent P. 

Craig D & Paula L 

Brent N. & Karen E. 

Walter D. & Suzanna L. Penningroth 

Perry J. 

Perry J. 

James R. 

Thomas K. 

Alyx Mauk 

Timothy Earl & Ruth 

Roger A. & Wendy E. 

Alan & Cheri C. 

Kent G. & Janice J. 

Kent G. & Janice J. 

Page BIX-7 (Rev. April 2012) 
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\\ tt'n -

Wade D. & Cony L. Wykert 

Mutual Insurance Company 

William T. Jauncey 

5520 Skyline Dr 

5530 Skyline Dr 

5301 Wabash Ave 

5445 Valley View 

5445 ValleyView 

P.O. Box 1348 

15 Kerr 

3215 Sage 

3333 Sage Dr 

3350 Mesquite Lane 

3320 Mesquite Lane 

3228 Mesquite Lane 

1613 Hackney Dr 

3204 Mesquite Lane 

5010 Valley View Rd 

3213 Mesquite Lane 

3317 Mesquite Lane 

4848 Juniper Dr 

1111vinson 

5148 Valley View Rd 

3203 Juniper Dr 

3213 Juniper Dr 

4810 Ponderosa Lane 

4810 Ponderosa Lane 

3345 Juniper Dr 

4812 Ponderosa Lane 

3204 Ponderosa Lane 

3203 Ponderosa Lane 

4803 Ponderosa Lane 

3305 Ponderosa Lane 

5505 Sunset Dr 

5505 Sunset Dr 

TFN: ............. . 

Laramie 

Laramie 

Terre Haute 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Laramie 

Approved: ............... . 
~-
,_ 

ChangeNo ............... . 

WY 82070 

WY 82070 

IN 47803 

WY 82070 

WY 82070 

WY 82073 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 
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12 Reif 

12 Brian 

12 David G. Earnshaw Living Trust 

12 Richards 

12 Wallen 

12 O'Donnell 

12 Rovani 

12 Jenkins 

12 Petrie 

12 Paul 

T14N, R73W, 6th P.M. 
Section Last Name 

1 Gaddis 

1 Rapson 

1 Hurwitz 

1 Kuhn 

2 Ronald Wayne Maars Trust 

2 Michael R. Boyd Living Trust 

2 Bureau of Land Management 

F. David & Ilona J. 

Daniel P. & Debra L. 

Jean L. Earnshaw Living Trust 

Mary 

David F. 

Gregory W. & Debra L. 

Joseph R. Jr. & E. Margarita 

Vicki & Mark Wheelis 

Connie M. & James C. 

Margret M 

First Names 
Jenelle 

David J. & Shelley Fahnanstiel 

Caroline Elizabeth 

Vicki S. 

Glenna Louise Maars Trust 

c/o 

Caroline Elizabeth Hurwitz Trust 

Michael R. & Cynthia S. Boyd 

Great Divide Resource Office 

s ' : ''~5 , 2.t1 \2. ~ "~, 
·.-' l. 

3340 Aspen Lane Laramie 

4808 Aspen Lane Laramie 

3220 Aspen Lane Laramie 

3202 Aspen Lane Laramie 

3201 Aspen Lane Laramie 

P.O. Box 1021 Laramie 

5635 Sunset Dr Laramie 

2525 9th Ave West Seattle 

· 4804 Evergreen Dr Laramie 

3210 Evergreen Dr Laramie 

Mailing Address City 
182 Paradise Valley Rd Laramie 

170 Paradise Valley Rd Laramie 

809 Ord St Laramie 

PO Box 2870 Cheyenne 

376 Gilmore Gulch Laramie 

350 Gilmore Gulch Laramie 

P.O. Box 670 Rawlins 

*Surface ownership records within a Yz mile of proposed permit boundary obtained from the County Assessor's Office, revised summer 2012. 
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WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WY 82070 

WA 98119 

WY 82070 

WY 82070 

State Zip 
WY 82070 

WY 82070 

WY 82070 

WY 82003 

WY 82070 

WY 82070 

WY 82301 
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~~ Do not make corrections to this form after printing. Forms bearing strikeouts, ink changes, etc will not be accepted. 
APPENDIX "C" 

Bearing and distance Description 
This appendix "C" represents the location of lands by legal subdivision, section, township, range, county, and municipal corporation, if any, 
(W.S. §35-ll-406,(a),(vi)) and the number of acres in each bearing and distance description. No mining activity may take place on land for which 
there is not in effect a valid mining permit (W.S. §35-11-405). To include additional lands within a permit area it is necessary to amend the 
permit (W.S. §35-ll-406,(a),(xii)), so care should be taken to include all lands necessary to the mining operation as defined in W.S. §35-11-
1 03 ,(e),( viii). Each description should state the acreage encompassed by the description and the total permit acreage should be stated. An original 
U.S.G.S. topographic map with the permit area clearly outlined should accompany each permit application. 

Appendix C-1 
298C-A8 Permit Area 

Etchepare Quarry 

Tl5N, R73W, 6th P.M. 

Section Quarter-Quarter 
13 NENE, .SENE, NESE, SESE, SWSE, NWSE 
24 ALL 
25 WY2swy,;swy,;, WYzNWy,;swy,;, SWNW, NWNW, Haulroad Easement 
26 SESE, NESE, SENE, EV2NEy,;NEy,; minus northern 200' 
36 ALL 

Total: 
72. 

T15N, R7iw, 6th P.M. 
I 

Section Quarter-Quarter 
7 Tracts in SWSW, NWSW, SESW 
17 SWSW, NWSW, NESW, SESW, NWSE, SWSE, SESE, NESE, Tracts in 

SWNW, SENW, SWNE, SENE south of Interstate 80 Right-of-Way 
18 ALL minus Tracts within and north of the I-80 Right-of-Way lying within 

the NENW, NWNE,NENE, SENE,SWNE 
19 ALL 
20 ALL 
21 ALL 
28 ALL 
29 ALL 
30 ALL 
31 ALL 
32 ALL minus Tracts in the SESE 
33 ALL minus Tracts in SESE, SWSE, SESW, SWSW 

Total: 

Sum: 

Acres 
240 
640 
127 
137 
640 

1784Acres 

Acres 
29.25 

395.73 

516.29 

624.3 
640 

638.5 
640 
640 

626.39 
623.86 

638 
576.81 

6589.13Acres 

8373.13 Acres 
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v~ Do not make corrections to this form after printing. Forms bearing strikeouts, ink changes, etc will not be accepted. 
! APPENDIX "C" 

Bearing and distance Description 
This appendix "C" represents the location of lands by legal subdivision, section, township, range, county, and municipal corporation, if any, 
(W.S. §35-11-406,(a),(vi)) and the number of acres in each bearing and distance description. No mining activity may take place on land for which 
there is not Oin effect a valid mining permit (W.S. §35-11-405). To include additional lands within a permit area it is necessary to amend the 
permit (W.S. §35-11-406,(a),(xii)), so care should be taken to include all lands necessary to the mining operation as defined in W.S. §35-11-
1 03 ,(e),( viii). Each description should state the acreage encompassed by the description and the total permit acreage should be stated. An original 
U.S.G.S. topographic map with the permit area clearly outlined should accompany each permit application. 

Appendix C-2 
298C-A8 Permit Area 
Right-to-Mine Claim 
Etchepare Expansion 

T15N, R73W, 6th P.M. 

Section Quarter-Quarter 
13 NENE, SENE 
36 ALL minus the northern 200' of section (24.0 Acres) 

Tl5N, R72W, 6th P.M. 

Section Quarter-Quarter 
7 Tracts in SWSW, NWSW, SESW 

Acres 
80 

616 
Total: 696Acres 

Acres 
29.25 

17 SWSW, NWSW, NESW, SESW, NWSE, SWSE, SESE, NESE, Tracts in 395.73 
SWNW, SENW, SWNE, SENE south of Interstate 80 Right-of-Way 

18 swsw 
19 ALL 
20 ALL minus NENW 
21 ALL 
28 ALL minus 1 acre Tract in the NESE (Laramie Plains TV) 
29 ALL 
30 ALL minus NWNW, SWNW, NWSW, SWSW 
31 ALL 
33 ALL minus Tracts in SESE, SWSE, SESW, SWSW 

Total: 
Sum: 

COUNTY of Albany Subtotal Above Acres 4104 

80 
624.3 
600 

638.5 
639 
640 

466.39 
623.86 
576.81 

5313.84 Acres 
6009.84 Acres 

Municipal Corporation Total Permit (Amendment) Acres 5021 
Reviewed (compiled), DEQ/LQD _________ Applicant Signature __________ _ 
Date Date ________ _ 

Checked, DEQ/LQD _______ _ 
Date. ______ _ 

Permit 298C-A8 
Etchepare LS Quarry 
Revised: May 3, 2012 

Permit No. 298C-A8 
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Page 
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APPENDIX "C" 

Bearing and distance Description 
Tllis appendix "C" represents the location of lands by legal subdivision, section, township, range, county, and municipal corporation, if any, 
(W.S. §35-ll-406,(a),(vi)) and the number of acres in each bearing and distance description. No mining activity may take place on land for which 
there is not in effect a valid mining permit (W.S. §35-11-405). To include additional lands within a perrnit area it is necessary to amend the 
permit (W.S. §35-ll-406,(a),(xii)), so care should be taken to include all lands necessary to the mining operation as defined in W.S. §35-11-
1 03,( e),( viii). Each description should state the acreage encompassed by the description and the total pennit acreage should be stated. An original 
U.S.G.S. topographic map with the permit area clearly outlined should accompany each permit application. 

Appendix C-3 
298C-A8 Permit Area 

No Right-to-Mine Claim 
Etchepare Expansion 

T15N, R73W, 6th P.M. 

Section Quarter-Quarter 
13 NESE,SESE,SVVSE,~SE 

24 ALL- MINED & RECLAIMED/NO AGREEMENT 

Acres 
160 
640 

25 WYzSW~SW~, WYzNW~SW~, SWNW, NWNW, Haulroad Easement- 127 
MINED & RECLAIMED/NO AGREEMENT 

26 SESE, NESE, SENE, EYzNE~NE~ minus northern 200' -MINED & 137 
RECLAIMED/NO AGREEMENT 

36 Northern 200' of section- BUFFER ZONE 

Tl5N, R72W, 6th P.M. 

Section Quarter-Quarter 
18 ALL minus SWSW 
20 NENW 
28 Laramie Plains Antenna 1 Acre in NESE 
30 NWNW,SWSW,NWSW,SWSW 
32 ALL 

Total: 

Total: 
Sum: 

24 
1088Acres 

Acres 
436.29 

40 
1 

160 
638 

1275.29 Acres 
2363.29 Acres 

COUNTY of Albany 
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APPENDIX DIXl 

LAND USE 

DIXl.O Location 

The Mountain Cement Company Etchepare Limestone Quarry site is located in Albany 

County in southeastern Wyoming about 5 miles southeast of Laramie, Wyoming off of Howe Road. 

The current permit area is located in Sections 17, 18, 19, 30, and 31 T15N R72W and Sections 13, 

24, and 25 T15N R73W. The amendment area is 4960 acres located in Sections 7, 17, 18, 20, 21, 

28, 29, 33, and 32 T15N R72W and Sections 13 and 36 T15N 73W. The mining areas are, for the 

most part, located on the east-west running ridge tops. There will be a total of approximately 145 

acres disturbed for haulroad between current and proposed roads. Map DIX1-1 shows the exact 

location of the amendment and affected areas. The remainder of the amendment area is a buffer of 

undisturbed land surrounding the affected area. This buffer has been included to preclude 
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developments which may impact the project. 

DIXl.l Regional Land Use 

For decades, the primary land use in Albany County has been for agricultural purposes 

. (approximately 1. 7 million acres) which accounts for nearly all of the total private land use in the 

county. Rangeland makes up the largest portion of agricultural use with about 92 percent. 

Livestock production, primarily cattle, is the predominant use of the rangeland. Some areas are also 

used for sheep production. The remaining eight percent of the agricultural sector is comprised of 

cropland, improved pasture, woodlands, fallow and idle cropland. Hay constitutes the major 

cultivated crop in the county and is comprised mostly of irrigated fields producing native hay. Very 

little alfalfa hay is produced in the county. 

DIX1.2 Land Use - Past & Present 

Presently, the greater portion of the affected area exists as native rangeland represented by 

several vegetation/habitat types as discussed in Appendix DIX8. Photographs of the area are also 

provided in Appendix DIX8. The land use was, and continues to include joint uses by livestock 

grazing and wildlife habitat. Land uses in the vicinity of the amendment area include mining, 

transportation (Interstate 80), telecommunication lines and a housing development. These areas are 

shown on Map DIX1-2. 

DIX1.2.1 Grazing Practices 
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The land occupied by the amendment area has been owned or operated by Warren Land and 

Livestock Company for over 20 years. Mountain Cement now owns the land where the amendment 

area lays. Mountain Cement Company has an agreement with Warren land and livestock to allow 

the continuation of their prior grazing practices. The area has been grazed by sheep during various 

periods in the past based on ranch operations. Currently the area is used as late spring-early fall 

pasture for ewes with lambs. All flocks of sheep are managed by herders. Stocking rates are 

generally light but vary with forage conditions and ranch objectives. Pronghorn antelope and a few 

mule deer also frequent the area for forage. The rangeland is generally in good condition. 

DIX1.2.2 Mining 

The adjacent areas to the west and south have a past and current history of mining by 

Mountain Cement Company and their predecessors. Limestone has been mined in those areas and 

used in the plant, located due south of Laramie, for the production of cement. Currently approved 

mining operations are shown on Map DIX1-1 in Sections 18, 19, 30, and 31 T15N R72W and 

Section 36 T15N R 73W. A total of seven separate limestone quarry sites are shown on the map. 

Also shown on the map are the reclaimed Piper and Warren limestone quarries. Mining operations 

have occurred in the area for over 30 years. There are 4 additional quarry sites, 3 of which are in 

the amendment area, that have been operated in the past by WYDOT and others for highway and 

general construction, these are shown on the map in Sections 12 and 13 T15N R73W and Section 

21 T15N R72W .. 

DIX1.2.3 Pipelines and Telecommunications Lines 

No gas pipelines or water pipelines exist within one mile of the affected areas. Only one 
Permit 298C-A8 TFN ....... . 
Etchepare LS Quarry 
Revised: May 2012 

DIXl-4 

Approved: ____ _ 

!FN 5 1/110 
':'~" ocr 15,2012 



\ 
·~ 

1• commercial telecommunications line and several residential communication lines are located within 

' ·y--.,. 

one mile of the proposed quarries. None of the lines are located within the affected areas; however 

the commercial telecomm line does boundary the northern edge of the No.6 pit. The operators will 

be contacted directly and/or through the "one call" system and advised of Mountain Cement 

Company's proposed operation. Blasting is the only concern of the operators and additional 

information will be sent to the concerned parties when quarries are operated near their lines. This 

information will included a map of the proposed affected area location and a copy of the blasting 

plan. 

DIX1.2.4 Dwellings 

Dwellings and other buildings are currently located in the residential areas shown on Map 

DIX1-1. There are several residential areas adjacent to or near the amendment area. Areas where 

homes will be closest to the affected areas are to the west and the south; to the west the residential 

areas include Summit Estates and housing on or near Howe Road. To the south the residential areas 

consist ofhomes located on or near Paradise Valley and Indian Springs Roads. To the north, the 

closest homes are located on Chinook Drive, Piper Road, and Sage Drive. Many of the lots to the 

south and west share a common property line with Mountain Cement Company. There are no 

dwellings immediately to the due north of the amendment area because it is grazing land for the 

Pilot Peak, J.H.D., and Lodgepole Ranches. There are no dwellings immediately to the east because 

it is U.S. Forest Service Property. 

DIX1.2.5 Visual Impacts 

The proposed affected areas are located along the west facing slope of the Laramie range. 
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Portions of the operation may be visible to current and future home builders on the adjacent 

residential areas. Some of the quarries may also be visible from the city of Laramie, Highway 287 

and Interstate 80. Currently existing quarries are actually closer in proximity and view of the 

highways, residential areas and the city of Laramie than most of the quarry sites proposed for this 

permit. Additional visual impacts from the proposed mine sites will be negligible since they are 

small and scattered. Though the sheer size of the amendment area is very large, the yearly 

disturbance visible will be minute in comparison to the Laramie Mountains on which the small pits 

will exist. 

DIX1.3 Prime Farmland 

Prime farmland does not exist on the area or in Albany County due to the relatively dry 

conditions and short growing season. 

DIX1.4 Sources 

Intermountain Resources, 1995. Mountain Cement Co, Etchepare 
Mine Permit Application, Appendix DVII1 Land Use, 10/1995. 

- Albany County, 1995. Albany County Courthouse, Records of the 
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County Clerks Office 

United States Department of Agriculture, 
Service, 511 1/2 Ivinson Avenue, Laramie, 
Communication 

Soil Conservation 
Wyoming, Personal 

- Warren Land and Livestock Company, 1995. Personal 
Communications with Mr. John Etchepare. 

- Wyoming Agricultural Statistics, Wyoming Crop and Livestock 
Reporting Service, Cheyenne, Wyoming 82003 

Permit 298C-A8 
Etchepare LS Quarry 
Revised: May 2012 

DIXl-7 

TFN ....... . 
Approved: ____ _ 

TFN 5 1/ffO 
l~CD OCT 15,2012 



t 

·~--

• 

; 

f 
i 
! 
' 

11 

t·l 
, I 
L-· 

\. 
23 t 

' ., 

> '-

Spr i-119 

26 

;.· --
·<~-

j 

2 

~ -~ J 

I 

~ ..... .. ~ 

' 

' ! 
I 

-- ... 

i. ( ., 
" ' 

. " 25 

7 --

\ 
' 

• 1.· 

' ' i 

1. ·1 r _ _ 
... ,.,_,, ·; { 
~- t· ' 

'i '· ,· ·, 
( 
\ \ 

( 

. . I 
'! ) \_ .. 

-.,. -·-~.:- -..., ''"\ __ .. 

~;;!>- "' ( _! . . 

-
(;f~ 

'i" ··-•. -.., 

i"J ' 
~ 

"'- I 

' 

f 
·"'":~~- ., .,.!'. ~ •. ...-

LEGEND 

Proposed 298C-A8 Amendment Areas 

Currently Approved 298C Permit Area 

~ Proposed 298C-A8 Disturbance 
Areas 

~ I : :j) 
L..----[ J 

Current Haul Roads 

Proposed 298C-A8 Haul Roads 

Current Residential Roads 

Current U.S. Forest Service Roads 

Previously Disturbed/Reclaimed 
Areas (North Piper, South Piper, 
Warren, Etchepare 7 A) 

Currently Disturbed Areas 
(Etchepare 7B, 7C, 6A, 6B, Area C) 

Currently Approved Affected Areas 
(Etchepare & Area C Amendments) 

Land Use Map DIXl-1 
Site Map 

Permit# 298C-A8 
HN 5 1/110 
OCT 15,201 2 

Etchepare Limestone Quarry 
10/10/12 

Do. tE?I 

Mountain 
Cement Company 

5 Sa11d Creek Rd. 
Laramie, Wyo. 82070 
(307) 745-2687 

I 
AHM 

AHM 

2/23/10 

2/23/10 



Llm:-ft•L (LOf) 
OLOZ:II ·o<fM '~!•uvJV7 

7'll 'f~~•:J puvs f 

01/HI<: WHY AUI!dWO;) lU<lW<l;) 
oa~.'O(I 

01/HI<: WHY 
U!IJIUUOJ-V 

oal oAg 

A.I.n~no auoJsam!'J a.IBdatpJ'JI 

ZI OZ'Sl 130 
OII/I S NH 8V<>86l # J!ID.Iad 

s;,sn pmq 

z-IXIU dBW: asn pUB'] 

anw 1 =======---IIIIIIJI'=== 0 

08 ;JJDOlf ;JJBJS.I;JJUJ 'S'[} 

SB<l.IV WI~ 
;J3UBqJDJSJO 8V-::>86i: p<lSOdO.Id . = 

B;JJY JJW.I;Jd ::>86<: p<lAOJddy AIJU<l.IJD;) 

SB<JJV JU<lWpU<lWY 8Y-;)86i: p<lSOdO.Id 

SpBOlf ;J3jA.I;JS JS;J.IO!I 'S'[} JUol.I.ID;) 

SpBOlf JDBH JU<l.I.ID;) 

lA!! 

• 

.. 

·' / 
' I 

' 
·' 

.. 
' 

1 
lj-

'· • 

'c > ._ " ~-- ... ....,.,_ 
' . 

' ' 

f 

' ! 
,J .~} 

-~· "":.:-
""· .---··· 

... -- ~1 

I 
l,-~ .. 

9l 

/\ 
' I \....} 

G 



'~ 

Permit 298C-A8 
Etchepare LS Quarry 
Submitted: April2010 

APPENDIX DIX2 

BRIEF HISTORY 

Mountain Cement Company 

Etchepare Limestone Quarry 

DIX2-0 

TFN ....... . 
Approved: ___ _ 

TFN 5 1/110 
IE~D ocr 15,2012 



Permit 298C-A8 
Etchepare LS Quarry 
Submitted: April2010 

Prepared by: 
Mountain Cement Company 

Laramie, Wyoming 
February 2010 

Adapted From: 
Intermountain Resources 

Laramie, Wyoming 
October, 1995 

DIX2-1 

TFN ....... . 
Approved: ___ _ 

TFN 5 1/110 
"'"'" "r.T 15,2012 



DIX2.1 
DIX2.2 
DIX2.3 
DIX2.4 
DIX2.5 
DIX2.6 

No Maps 

APPENDIX DIX2 

BRIEF HISTORY 

TABLE OF CONTENTS 

Location 
Pre-historic Inhabitants 
First White Visitors 
Albany County History 
Project Location History 
Sources 

MAPS 

Permit 298C-A8 
Etchepare LS Quarry 
Submitted: April 2010 

DIX2-2 

Approved: 

PAGE 

DIX2-2 
DIX2-2 
DIX2-3 
DIX2-3 
DIX2-3 
DIX2-5 

TFN ....... . 

----

TFN 5 1/110 
~ECD ocr 15,2012 



APPENDIX DIX2 

BRIEF HISTORY 

DIX2.1 Location 

The Etchepare limestone quarry is located in Albany County approximately 5 miles 

southeast of Laramie off of Howe road. The current permit area is located in Sections 1 7, 

18, 19, 30, and 31 T15N R72W and Sections 13, 24, and 25 T15N R73W. The amendment 

area is 4960 acres located in Sections 7, 17, 18, 20, 21, 28, 29, 33, and 32 T15N R72W and 

Sections 13 and 36 T15N 73W; totaling approximately 8373 acres. The total permit area is 

bounded immediately to the north by Interstate 80 and immediately to the east by the U.S. 

Forest Service National Forest. The proposed amendment and affected areas are shown on 

Map DIX2-1. 

DIX2.2 Pre-historic Inhabitants 

The first inhabitants ofNorth America, and direct ancestors of the American Indians, 

crossed the Bering Strait from Asia over 20,000 years ago. Archeological finds indicate 

human presence in Wyoming as long as 11,500 years ago. One site near Laramie, called the 

Jimmy Allen site, was excavated and date ancient people living there approximately 7,900 

years ago. 

Most of the inhabitants left the region approximately 6,000 years ago because 
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climatic changes turned the area to desert. The climate improved about 4,500 years ago and 

people returned. Archeological artifacts have been studied which show that ancient people 

inhabited Wyoming from that time until the first white man visited the country. 

DIX2.3 First White Visitors 

The first white men visited Wyoming in the late 1700's and early 1800's. The first 

visitors were mainly explorers and were followed by traders and trappers. It has been 

estimated that during the 1830's there may have been two hundred fur traders in Wyoming 

at one time . 

DIX2.4 Albany County History 

The City of Laramie was originally established in 1868 and Albany County was 

formed later that year. This was the result of major activity on the Overland Trail (1862 -

1868) and construction ofthe Union Pacific Railroad through the area (1867- 1868). The 

early economy of the area consisted of livestock, lumbering, and activities associated with 

the railroad. 

Minerals were also important economically to the County in the late 1800's. Mining 

activities were related to gypsum, gold, coal, copper, natural soda, cement, and stone for 

building. 

Since 1900 Albany County has observed economic and population trends relative to 

the region and nation as a whole. These have been triggered by the various wars, recessions, 
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depressions, and energy booms and busts. Mining is limited primarily to hard rock quarries 

with limestone, gypsum, sandstone, and shale excavated for a local cement plant. Oil is 

produced in the northwest part of the county. Major industry is not present, however, the 

University of Wyoming helps to maintain a fairly stable economy. 

DIX2.5 Project Location History 

The proposed amendment and surrounding area is rangeland and has been used 

historically by wildlife and for grazing livestock. Quarries have also existed in the area for 

over 30 years. These quarries have primarily provided aggregate for highway construction 

and limestone for the cement plant. The historic Cheyenne Pass Trail crosses the 

.~ amendment area through the northern portion of Section 20. This road was also known as 

the Lodgepole Creek Trail and was used in the mid to late 1800's and early 1900's. The trail 

was used to supply troops at Fort Sanders located immediately south of the current site of 

Laramie, carry ties for the construction of the railroad and for immigrants. This route was 

abandoned when the first road was constructed through telephone canyon in the early 

1900's. 
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DIX2.6 Sources 

Intermountain Resources, 1995. 
Etchepare Mine Permit Application, 
History, 10/1995. 

Mountain 
Appendix 

Cement Co, 
DVII2 Brief 

- Albany County, 1995, The Albany County Records located in 
the 

Albany County Courthouse. 

-Bartlett, I. S., 1918, History of Wyoming S. J. Clarke 
Publishing Company, Chicago, Il. 

- Fisher, T.D., J.E. Harrel and J.E. Orpet. 1987. A Class 
III 

Cultural Resource Survey of the Mountain Cement Company's 
1987 

Limestone Quarry Expansions, Albany County, Wyoming. 
Prepared 

for Mountain Cement Company Project Number IMWY. 87-1, 
Antiquities Permit Number 099-WY-C087. 

Homsher, L. M., 1965, The History of Albany County, 
Wyoming to 

1880, The Lusk Herald, Lusk, Wyoming. 

-Larson, T. A., 1978, History of Wyoming 2nd Edition, 
University 

of Nebraska Press. 
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~~ DIX3B.l Paleontological Overview 

DIX3B.l.l Introduction 

The permit amendment area sits approximately 7 miles to the southeast of Laramie, Wyoming on 

the Casper formation. The Casper formation is sandstone and limestone units of late 

Pennsylvanian/early Permian age, approximately 299 million years old. The fossil assemblages 

in the area typify the invertebrate fauna that would have existed in a Pennsylvanian/Permian age 

shallow marine environment. These assemblages consist of mostly disarticulated crinoids, 

brachiopods, and mollusks as well as fusulinids, conodonts and trace fossils. 

''"" 

(FlGURE I l lndet Mop Sl'lowtng Acct'Hibillty ono Mop Areo 

Figure 1: Map ofBenniran's (1970) study area, taken from his Master of Science thesis. 
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,~, DIX3B.1.2 Faunal Overview 

This fauna consists of at least 70 species from 46 genera with brachiopods and mollusks 

being the most abundant and diverse. Mollusks were represented by 35 species coming from 28 

genera. Brachiopods were represented by 26 species coming from 12 genera. One species of 

trilobite is represented in the fauna. Fusulinids were represented with 3 species from 2 genera. 

Conondonts had 5 genera accounted for. The disarticulated crinoids only allow for identification 

to the Class level, which is Crinoidea. 

DIX3B.l.3 Stratigraphy 

The Casper formation consists of Pennsylvanian/Permian age strata that outcrop from 

Casper Mountain southward as the western flank of the Laramie Range into northern Colorado. 

The stratum consists of interbedded limestones, sandstones, and some shales. Near Laramie, 

Wyo. and the permit area the Casper formation is believed to be close to 700 feet thick; it is 

bounded at the top by the Satanka shale and at the bottom by the Sherman Granite and in some 

places, the strata of the Fountain formation. 

Generally, it is accepted that the Casper formation is 10 limestone layers separated by 

sandstones. The thicknesses of these layers vary greatly, as do the lateral extents. These 

variations create great difficulty in correlating Casper strata from different locales; this also 

makes some generalizations necessary. The Casper is bound on the top and bottom by well

sorted, fine-grained sandstones, as are the sandstones between each of the Casper limestones. 

The sandstones vary in color, from pink to red to buff. The sandstones exhibit cross-bedding 

from small festoon-scale to large, bed-scale cross bedding. The sandstones are not only well

sorted, but grade upward into the immediately overlying limestone. This gradational contact 

exists between all of the Casper sandstones and their overlying limestone counterparts. This 

explains why the Casper limestones contain fine grained sand in their bases. 
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The limestones are mostly purple or gray in color. Some of the members grade from 

purple to gray, and there is at least one limestone that is pink. The limestones are massively

bedded, microcrystalline and largely fossiliferous; several of the limestones are dolomitic. 

Unlike the contact between the sandstones and the overlying limestones, the contact between the 

limestone units and the overlying sandstone units are extremely sharp, as discussed by Benniran 

(1970). Miller et al. suggests three positions where sandstone units sit unconformably on 

limestone units. Benniran also suggests that the Pennsylvanian-Permian boundary is at the base 

of his limestone no.4, near the middle of the formation. 

DIX3B.1.4 Paleoenvironment 

It is widely accepted that the strata of the Casper formation were deposited in close 

proximity to a migrating shoreline approximately 300 million years ago. This fact is supported 

by the stratigraphic sequence as well as the fossil record contained therein. During the 

Pennsylvanian-Permian Ages Laramie and the amendment area sat in a transitional area between 

marine and non-marine environments. This area saw many sea level transgression- regression 

cycles. At times when the sea level was transgressing the immediate area would be gradually 

covered with a shallow sea, and as sea level regressed the area became super-tidal shoreline, well 

above sea level. 

The ancient shoreline trended from the northwest to the south east, thus as sea level rose 

and dropped the shoreline would move west with a rise and move east with a drop. Along this 

shoreline there were protected lagoons and super-tidal flats where the dolomitic limestone was 

deposited. As sea level rose, these lagoons and flats would become shallow warm water pools 

that lacked currents and wave action. These areas were ideal for the precipitation of carbonates. 

They were also excellent habitats for brachipods, gastropods, and crinoids. The limestones 

precipitated here were wackestones composed of shell fragments. As the water got deeper in 

these areas, they became optimal for fusulinid fauna; the limestone precipitated here was 

wackestones with fusulinids. 

As the shoreline regressed sea level dropped and the waters became agitated by wave 

action, and much of the lime mud was winnowed away. As wave action increased the shells of 

brachiopods and columns of crinoids became broken and disaggregated, producing a limestone 
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~· consisting of shell fragments and coarser grained particles. As sea level withdrew farther the 

deposited carbonate ooze was subjected to wind and water erosion; this was the cause of the 

extremely sharp contacts and unconformities between the limestones and tlie overlying 

sandstones. At this point the deposition of terrigenous, siliclastic sediment would begin. The 

same wind that produced erosion carried sand with it. Eventually, the tidal zone would tum into 

a dune field as more and more sand blew in and was deposited from the west. These dunes are 

represented by the massive cross-bedded sandstones we see in the area today. Not only is the 

stratigraphic sequence representative of sea level transgression-regression cycles, but the fossil 

fauna contained therein serves to demonstrate that this region was definitely a transitional 

shoreline. 

DIX3B.2 Paleontological Resources 

DIX3B.2.1 Methods 

The list of paleontological resources and their locations, geographically and 

stratigraphically, was collected through a literature search. Through the University of Wyoming 

and the Wyoming State Geological Survey, Mountain Cement was provided with 9 pieces of 

literature. From the University, Mountain Cement had two Master of Science theses on hand. 

Mr. Alan Ver Ploeg, Assistant Director of the Wyoming State Geological Survey, provided 

Mountain Cement with two United States Geological Survey Professional Papers, two papers 

from the Geological Society of America Bulletin, one Geological Survey of Wyoming bulletin, 

two articles from the Journal of Paleontology, and one stratigraphic column from an unknown 

author. 

Theses: 

Casper Formation Limestones, Southwestern Laramie Mountains, Albany County Wyoming by 

Mansour Benniran. 

Purpose of Investigation 

The three purposes of this investigation are: 1) preparation of a geologic map showing the distribution of 

limestones in the Casper formation along the southwestern flank of the Laramie Mountains; 2) description of the 
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limestones in regard to rock type and diagenetic history; 3) interpretation of the environments of deposition of the 

limestones. 

Benniran also provides information about fossil findings within the Casper and their locations. 

Hydrology and Geochemistry of the Casper Aquifer in the Vicinity of Laramie, Albany County 

Wyoming by Don A. Lundy 

The purpose of this paper is to describe the chemical composition of ground water in and hydraulics of the 

Casper aquifer in the vicinity of Laramie, Wyoming. 

Lundy also gives a good description of the overall geologic setting of the area, including petrology and 

stratigraphy of the Casper. 

United States Geological Survey Professional Papers: 

The Mississippian and Pennsylvanian (Carboniferous) Systems in the United States-Wyoming by 

David R. Lageson, Edwin K. Maughan, and William J. Sando 

Abstract: 

Lower Carboniferous strata of Wyoming (Mississippian to early middle Pennsylvanian) represent 2 marine 

depositional sequences separated by a period of epeirogenic uplift and erosion. The Mississippian part of the 

succession is a wedge that thickens northwestward from a zero edge in S.E. Wyoming; this wedge is disconformably 

overlain by predominantly thin-bedded terrigenous strata of the upper part of the succession. In W. Wyoming, the 

lower depositional sequence is represented by the Madison group, which includes the Mission Canyon and 

Lodgepole limestones. Throughout most of central Wyoming, the lower depositional sequence is represented by the 

Madison limestone, which includes 6 members, ranging from Kinderhookian to early Meramecian. In the Hartville 

uplift area of E. Wyoming, the lower depositional sequence is represented by the Guernsey formation, which 

consists of limestone and dolomitic limestone unconformably lying on Precambrian, Cambrian, and Ordovician 

rocks. Strata equivalent to the Madison limestone in the Black Hills include the Lower Mississippian Englewood 

formation (red and purple dolomite, limestone, and shale) and the Kinderhookian-to-Osagean Pahasapa limestone. 

Pennsylvanian and Associated Rocks in Wyoming by William W. Mallory 

A regional study of the extent, thickness, lithology, and stratigraphic relations of the Tensleep, Amsden, 

Casper, and Fountain Formations, with emphasis on origin, paleogeography, and paleotectonic implications. 

Geological Society of America Bulletins: 
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Evidence for Eolian Origin of Cross-Stratification in Sandstone of the Casper Formation, 

Southernmost Laramie Basin, Wyoming by James R Steidtmann 

Abstract: 

The Casper Formation of Pennsylvanian and Permian age in the southernmost Laramie Basin contains large 

trough cross-stratification for which both eolian and subaqueous origins have been proposed. To determine which is 

the most reasonable interpretation of origin, information concerning depositional processes was obtained from a 

study of associated sedimentary structures and settling velocities of light and heavy minerals. 

Two important characteristics of sandstone units in the Casper Formation strongly suggest an eolian origin: 

( 1) The cross-stratified units typically contain low-crested, locally truncated ripple marks that nearly everywhere are 

oriented with their crests parallel to the dip of the cross-strata, and (2) there are evenly spaced lag grains along 

bedding surfaces. 

Other characteristics of the sandstone units are compatible with an eolian environment, although their 

origin is more ambiguous. For example, low-dipping cross-strata, often cited as evidence against an eolian origin, are 

similar to the internal stratification of eolian dunes where moisture prohibits development of large avalanche faces. 

Moreover, large-scale contemporaneous deformation of sand, although commonly attributed to subaqueous gliding, 

probably requires more cohesion than would be present in saturated subaqueous sand. Moist eolian conditions may 

provide this cohesion. Finally, settling velocities of associated light and heavy minerals indicate deposition from 

eolian suspension. Therefore, I conclude that sandstone units in the Casper Formation of the southernmost Laramie 

Basin were deposited as a coastal dune field that bordered the ancestral Front Range uplift and migrated laterally in 

response to a fluctuating sea level. 

The Paleozoic and Mesozoic of Central Wyoming by N.H. Darton 

"It is the purpose of this memoir to present an outline of the results which throw light on the classification 

and general stratigraphy of formations from Cambrian to Cretaceous in age. Tertiary deposits exist throughout the 

area examined, but only passing attention was given to their features, and the various formations are not 

differentiated on the geologic map" 

Geological Survey of Wyoming Bulletin: 

Fusulinids of the Casper Formation of Wyoming by Horace D. Thomas, M.L. Thompson, and 

John W. Harrison 

Abstract: 

The Casper Formation, exposed around the margins of the Laramie Range, Wyoming, comprises an 

alternating succession of beds made up principally of cross-bedded sandstones and fossiliferous limestones. 

Fusulinid faunas indicate that the formation ranges from Middle Pennsylvanian (Desmoinesian) to Lower Permian 
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(Wolfcampian) in age. The stratigraphy of the formation is discussed and the fusulinids, represented by four genera 

and sixteen species, six of which are new, are described. The Wolfcampian species are the first fusulinids of this 

age to be described from Wyoming. 

Journal of Paleontology: 

A Permian (Wolfcampian) Fauna of the Casper Formation of Southeastern Wyoming by Selmer 

L. Pederson 

Pederson gives a overview of the Casper formation stratigraphy, and gives the systematic paleontology of 

the fauna collected from a specific bed near the middle of the Casper. 

The Casper Formation and Its Cephalopod Fauna by A.K. Miller and H.D. Thomas 

Abstract: 

The general nature of the Casper formation of southeastern Wyoming is discussed in this paper, an attempt 

is made to explain its relationship to other Late Paleozoic formations of the same and nearby regions, and much of 

its fauna is illustrated and described in detail. The fossils treated systematically represent one species of fusulinids, 

nine species of cephalopods (all nautiloids), and one species of trilobites. It is concluded that the formation 

probably represents the major portion of the Pennsylvanian period. 

Most of the specimens collected were from Gilmore Canyon, 8 miles southeast of Laramie, just outside the 

amendment area. 

DIX3B.2.2 Paleontological Resources within Amendment Area 

The paleontological resources of the Casper formation in the amendment area consist of 

invertebrates and trace fossils only. The Casper formation wasn't studied in depth until the early 

20th century, and even then there were several different descriptions from several different 

geologists. There were differences in lithologic and stratigraphic descriptions; and because of 

those differences each geologist has their own particular way of describing locations within the 

formation. As a result of the discrepancies between geologists and the varied stratigraphy of the 

Casper formation, the locations of a portion of the fossils are estimated. Perhaps the best source 

for basic paleontological data was Benniran's thesis; this is largely because several geologists 

adapted his system for naming the limestones; one such geologist was Don Lundy, who grouped 

Benniran' s limestones into 5 groups named Alpha through Epsilon. Mountain Cement adopted 

Benniran's and Lundy's nomenclature for use in mine planning. 
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The species list for paleontological resources within the amendment area for all of the Casper 
formation: 

Brachiopoda (Brachiopods): 
Chonetes sp. indet. 
Composita sp. 
Composita argentia 
Composita ovata 
Composita s'ubtilita 
Derbyia sp. (a) 
Derbya aff. D. multistriata © 
Derbyia aff D. ciscoensis (a) 
Dictyoclostus sp. © 
Dictyoclostus americanus 
Dictyoclostus portlockianus © 
Juresania nebrascensis © 
Linoproductus sp. © 
Linoproductus americanus 
Linoproductus prattenianus 
Marginifera haydenensis 
Meekella sp. (a) 
Meekella attunuata (a) 
Meekella striatocostata (a) 
Neospirifer sp. © 
Neospirifer bakeri wyomingensis 
Neospirifer cameratus 
Neospirifer dunbari 
Orthotetes sp. 
Orthotichia sp. indet. 
Wellerella sp. indet. 

Mollusca (Mollusks): 
Gastropoda (Gastropods): 

Bellerophontoidae (a) 
Bellerophon sp. © 
Bellerophon crassus 
Euphemus carbonarius 
Murchasonia aff. M. terrebra 
Patellostium montfortiannum 
Solenscus hallanus 
Unidentified gastropods (a) 
Planispiral gastropods (a) 
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Scaphopoda (Scaphopods): 
Dentalium sublaeve 
Plagioglypta sp. 

Bivalvia (Bivalves): 
Allorisma sp. 
A viculopecten 2 sp. 

Bivalvia (con't): 
A viculopecten occidentalis®, 
Deltopecten sp. ® 
Edmondia gibbosa ® 
Myalina sp. 
Myalina permiana 
Orthotichia sp. (s) 
Parallelodon sp. ® 
Pleurophorus sp. © 
Pseudomonotis hawni 
Schizodus sp. 
Schizodus wheeleri © 

Cephalopoda (Cephalopods): 
Ammonite sp. 
Coloceras sp. ® 
Metacoceras sp. ©, 
Metacoceras knighti (a) 
Metacoceras. sulciferum© 
Mooreoceras sp. © 
Nautilus sp. 
Orthoceras sp. 
Pseudorthoceras knoxense ©, 
Solenochilus cf. S. Brammeri © 
Stenopoceras abundum ® 
Tainoceras wyomingense (a) 
Tainoceras occidentale 

Trilobita (Trilobites): 
Ameura "Phillipsia sp." 
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Echinodermata (Echinoderms): 
Crinoidea: 

Crinoid columnals 

Foraminifera (Forams, Fusulinids): 
Kansanella 
Schwagerina sp. © 
Triticites notus (a) 

Triticites ventricosus (a) 
Wedekindellina 

Conodonta (Conodonts): 
Cavusgnathus 
Hindeodella 
Lingodella 
Lonchodina aff mulleri 
Streptognathodus 

Genus or Species with (a)-abundant, ©-common, ®-rare, (s)-scarce. Genus or species without a 
letter indicates that there was no mention of the abundance of that particular genus or species. 

DIX3B.2.3 Paleoecology of Phyla and Classes: 

Phylum Brachiopoda: 

Brachiopods are exclusively benthic marine invertebrates, living primarily on the shallow shelf and in 
epicontinental platform seas as solitary animals. All are sessile filter feeders and are incapable of moving in search 
of food. A few are known from deep-water graptolitic shales, and it is possible that some of the tinniest articulates 
may have attached to floating substrate, but most lived in shallow, benthic habitats. A few species, such as the 
lingulides, can tolerate brackish salinities and burrow, but most articulate brachiopods clearly tolerate only normal 
marine salinities, and live on the bottom (epifaunal). Most brachiopods are incapable of burrowing because they do 
not have a large, fleshy mantle that can be extended into a tube-like siphon; this is the feature that allows some 
mollusks to burrow. Consequently, brachiopods must always stay near where the currents are strong enough to 
bring them fresh food and oxygen, and eliminate wastes (Prothero, 2004). 

Phylum Mollusca: 
Class Gastropoda: 
The Class Gastropoda includes snails and slugs. Most gastropods have a single, usually spirally coiled shell 

into which the body can be withdrawn, but the shell is lost or reduced in some important groups. Gastropods are 
characterized by "torsion," a process that results in the rotation of the visceral mass and mantle on the foot. Many 
snails have an operculum, a horny plate that seals the opening when the snail's body is drawn into the shell. 
Gastropods have a muscular mantle foot which is used for "creeping" locomotion in most species. In some, it is 
modified for swimming or burrowing. Most gastropods have a well-developed head that includes eyes; 1-2 pairs of 
tentacles and a concentration of nervous tissue. Gastropod feeding habits are extremely varied, although most 
species make use of a radula, a ribbon-like string of tiny teeth, in some aspect of their feeding behavior. Some 
graze, some browse, some feed on plankton, some are scavengers or detritivores, and some are active carnivores. 
They were common to the shallow marine floor as well as land. 

Class Scaphopoda: 
Found in marine regions around the world, scaphopods are also known as tusk shells, owing to their tusk 

shape. They are known to live in waters from 10 meters deep to more than 4000 m. They live with their shell 
buried halfway in the sea floor, where they use their mantle foot to dig and their tentacles to catch prey. 
Scaphopods are selective deposit feeders, mainly feeding on microscopic organisms, particularly diatoms and 
foraminiferans. 

Class Bivalvia: 
Bivalves are known from every marine habitat; from the inter-tidal zone to the surf-zone to the deep ocean 

vents. This class includes mussels, clams, scallops, and oysters. Bivalves are called such because they enclose their 
bodies with in a hinged calcareous shell excreted by the mantle. As a class, they no longer have heads nor most 
sense organs, and their foot has been modified into an axe-like wedge for burrowing. Most bivalves are filter 
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/~\ feeders who use there gills for filtration of food particles, some scrape detritus from the sea floor, and others still are 
carnivorous. Unlike brachiopods, bivalves are capable of movement. Some are epifaunal, meaning they live on top 
of the sediment by attaching themselves to the sediment or objects, or they just rest on the sediment. Others with a 
large foot are burrowers and live infaunally, meaning in the sediment. Others still are semi-infaunal and live half 
way submerged in the sediment. The species that live in the sediment often have large siphons for the intake and 
discharge of water. 

Class Cephalopoda: 
Cephalopods are the most active and intelligent mollusks. This class has modified their foot into a ring of 

tentacles around their mouth. They are found in every ocean. This class includes today's nautiloid cephalopods, 
shell-less squids, and octopuses. The members of this class have large sophisticated eyes, a parrot-like beak, and a 
relatively large brain. They also have their mantle cavity modified for jet propulsion backwards, some can also 
swim forwards using small fin like mantle extensions. All cephalopods are carnivorous, using their tentacles to 
capture prey and feed themselves. All cephalopods have 2 part beaks, used to bite captured prey. Only one shelled 
cephalopod remains, the Nautilus, the nautiloid cephalopod. 

Phylum Arthropoda: 
Class Trilobita: 
Trilobites are the most commonly fossilized arthropods. These early arthropods were hard-shelled 

creatures with multiple body segments and jointed legs who roamed the sea floor. They make up the most diverse 
class of extinct organisms. It is thought that the majority of trilobites were bottom-dwellers, crawling on the sea 
floor, or within complex reefs, acting as roving predators on smaller invertebrates or as slow scavengers on organic 
debris. We know of planktonic, free-swimming, benthic (bottom-dwellers), burrowing, reef-dwelling, and even 
parasitic trilobites. 

Phylum Echinodermata: 
Class Crinoidea: 
Crinoids are the only surviving stalked echinoderms; they are also known as "sea lilies". These suspension 

feeders used their fan-like arms to filter food out of the water column. They were the dominant group on the 
shallow sea floor. These organisms sat on top of a stalk that was rooted to the sea floor by a holdfast. Upon death, 
wave action and water energy disarticulated and reworked them; this is why it is most common to find the platelets 
(columnals) that the stalk was made of instead of complete specimens. 

Phylum Sacromastigophora: 
Class Granuleticulosa: 

Order: Foraminiferida: 
The Foraminifera are a large group of amoeboid protists with reticulating pseudopods, fine strands of 

cytoplasm that branch and merge to form a net. They typically produce a shell, which can have either one or 
multiple chambers, some becoming quite elaborate in structure. These shells are made of calcium carbonate 
(CaC03) or agglutinated sediment particles. More specifically, fusulinids, existed in shallow warm seas and filled a 
very important niche, as they were a key part of the food chain; they were opportunistic feeders who preyed on 
smaller micro-organisms and detritus and then went on to become food for larger organisms. They were such an 
abundant organism that in some places entire beds of limestone are made entirely of fusulinids. 

Phylum Hemichordata: 
Class Conodonta: 
Conodonts are extinct chordates resembling eels, classified in the class Conodonta. For many years, they 

were known only from tooth-like microfossils now called conodont elements, found in isolation. They are believed 
to have had eyes, ears, fins, a dorsal fin, and segmented muscles. Not much is known of these organisms being that 
largely the only fossilized remains are conodont elements. They are also assumed to be predators that used their 
elements to hold and crush prey. 
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DIX3B.3 Assessment of Paleontological Resources to be Impacted by Mining 

DIX3B.3.1 Areas to be Impacted by Mining 

Mountain Cement plans to mine at least one limestone member in all the pit areas 

designated in the mine plan and shown on Map MPIX-1; this member is the uppermost 

limestone, and in most places within the amendment area it makes up the surface of the ridge 

tops. In addition to mining the uppermost limestone, in certain places within the amendment 

area Mountain Cement will attempt to mine the second limestone member as well. Depending 

on where mining is taking place, Mountain Cement will be mining Benniran's limestone nos. 5, 

7, and 8, as limestone no. 6 doesn't occur in the Laramie area. 

DIX3B.3.2 Paleontological Content of Limestone Nos. 5, 7, and 8 

Limestone no. 5 is the lowermost unit that Mountain Cement will mine. According to 

Benniran (1970) this unit contains ooids, crinoid columnals, and some trace fossils in the form of 

burrows. Also present in this member are Brachiopods; they are represented by Jurensia 

nebrascensis, and species from the Linoproductus, Dictyoclostus, and Neospirifer genera. 

Darton (1908) described the brachiopod Neospirifer cameratus in the lower limestone at the 

mouth of Gilmore Canyon. The unit described by Miller and Thomas (1936) that is correlated 

with Benniran's limestone no. 5 also contains the brachiopod Meekella sp. and the bivalve 

Schizodus cf. S. wheeleri. Thomas (1953) detailed the fusulinid Schwagerina, which is likely to 

occur in this unit. Other genera of fusulinids that are likely to occur are Triticites, Kansanella, 

and Wedekindellina. It is also possible that the scaphopod Plagioglypta sp. is present but no 

clear correlation was possible. Crinoid columnals and fusulinids are most likely also abundant, 

being that these organisms typified the Paleozoic seas. 

Limestone no. 7 makes up the majority of the dip-slope of the western flank of the 

Laramie Range. This unit is very fossil rich. Benniran (1970) describes this member as "" ... 
/ P.ECElVBD \. 
~~. containing abundant brachiopods Derbyia sp. and Linoproductus sp., including Linoproductus ~~ 
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,~ americanus. He also cites brachiopods Composita argentia and Meekella as abundant. He also 

identified a member of the trilobite genus Ameura, members of the bivalve genus Myalina, and 

conodonts Lonchodina aff. mulleri, Cavusgnathus, Streptognathodus, Hindeonella, and 

Lingonodina. Abundant unidentified Bellerophont and planispiral gastropods, ooids, and trace 

fossils occur throughout this unit. It is possible to correlate the Stenopoceras bed of Thomas and 

Miller (1936) to this limestone. They describe a rich fauna that includes brachiopods Derbyia 

aff. D. multistriata, and Orthotichia sp. indet., bivalves Pseudomonotis hawni, Schizodus sp., 

and Myalina sp., the mollusk Dentalium sublaeve. The most abundant and diverse organisms 

identified were the cephalopods. These include Pseudorthoceras knoxense, Mooreoceras sp., 

Coloceras sp., Metacoceras sp., Metacoceras knighti, Metacoceras sulciferum, Tainoceras 

wyomingense, Stenopoceras abundum, and Solenochilus cf. S. brammeri. Darton (1908) 

describes a brachiopod, Orthotetes sp., that was found in the uppermost limestone at the mouth 

of Gilmore Canyon. He also describes a unit that maybe the same as Benniran's limestone no. 7. 

In this unit he finds the bivalves Myalina permiana, Schizodus meekanus, A viculopecten 

~ 

occidentalis, as well as two unidentified A viculopecten species, an unidentified Pleurophorus 

sp., and an unidentified Schizodus species. He also identified several gastropods, including 

Patellostium montfortiannum, Bellerophon crassus, Soleniscus hallanus, Murchisonia aff. M. 

terrebra, and an unidentified Euphemus species. He also identified several cephalopod species 

that include Tainoceras occidentale, and several unidentified species of the genera Nautilus, 

Orthoceras, and an Ammonoid. Crinoid columnals and fusulinids are most likely also abundant, 

being that these organisms typified the Paleozoic seas. 

Limestone no. 8 is also rich in fossil specimens. Benniran describes it as containing 

abundant brachiopods Derbyia aff. D. ciscoensis, and Meekella attenuata, as well as unidentified 

gastropods. This limestone correlates with the Meekella bed unit of Thomas and Miller (1936). 

They identified brachiopods Derbyia aff. D. multistriata, and Meekella striatocostata. They 

identified several genera and species of bivalve; these include Schizodus wheeleri, Aviculopecten 

occidentalis, Edmondia gibbosa, Orthotichia sp., Pleurophorus sp., Deltopecten sp., and 

Parallelodon sp. They describe two gastropods: Euphemus carbonarius and Bellerophon sp. 

The cephalopods they identified were Stenopoceras abundum and a Metacoceras species. 
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,~ Crinoid columnals and fusulinids are most likely also abundant, being that these organisms 

typified the Paleozoic seas. 

Though limestone no. 5, 7, and 8 are fossiliferous, limestones no.1 through no.4 are just 

as, if not more fossiliferous. Benniran's limestone no.4 is especially known as a key bed 

identified by several authors because of its abundant fusulinid, Triticites ventricosus. Other 

organisms fossilized within the Triticites bed are the brachipods Linoproductus prattenianus, 

Neospirifer dunbari, and an unidentified Composita species. Pederson (1954) identified nine 

brachiopods with in this bed; Juresania nebrascensis, Marginifera haydenensis, Meekella 

attunuata, Dictyoclostus americanus, Composita subtilita, Composita ovata, Neospirifer bakeri 

wyomingensis, Chonetes sp. indet, and Wallerella sp. indet. Benniran (1970) identifies the 

brachiopod Derbyia aff. D. ciscoensis, and the fusulinid Triticites notus in addition to the species 

listed above. He also identifies the conodonts Streptognathodus, Cavusgnathus, Hindeodella, 

and Lonchodina aff. mulleri. This member correlates to Thompson's (1953) Schwagerina unit. 

Also present in this member is the bivalve Allorisma sp. indet., and the trilobite Ameura 

"phillipsia" sp. Crinoid columnals and fusulinids are most likely also abundant, being that these 

organisms typified the Paleozoic seas. 

DIX3B.3.3 Summary and Assessment of Paleontological Resources 

The literature collected for use in this paleontology assessment consisted of Masters' 

theses from the University of Wyoming, articles from the J oumal of Paleontology, professional 

papers from the United States Geological Survey, bulletins from the Wyoming Geological 

Survey, and bulletins from the Geological Society of America. This wide range of sources also 

spanned a wide range of years, the oldest article being from 1908 and the newest from 1979. 

The articles that discussed paleontology identified only invertebrates as the fauna. The 

invertebrate fauna of the Casper formation consists of representatives from six phyla; these being 

Brachiopoda, Mollusca, Arthropoda, Echinodermata, Sarcomastigophora, and Hemichordata. 

The fauna has representatives of 26 brachiopods, 8 gastropods, 2 scaphopods, 13 bivalves, 13 

cephalopods, 1 trilobite, 1 crinoid, 5 fusulinids, and 5 conodonts. 

None of the fauna that is known from the Casper formation should be considered . 

significant. None of the genera or species found therein is unique; nor is the fauna itself unique. ~\ 
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,~ In fact, the fauna of the Casper formation is similar to the Lower Permian Luta and Fort Riley 

beds of Kansas in so much as they contain some of the same genera of brachiopods and 

cephalopods. Also, the Florena shale of Kansas contains some of the same genera of 

cephalopods, but the correlation with the Casper is not as strong. Another note for consideration 

is that the Paleozoic seas were known for their fusulinid content as well as their crinoid content; 

so any limestone deposited during that time is likely to have an extreme abundance of these 

organisms. The preservation of this fauna is nothing to be considered significant either; most of 

the fossils consist of molds, shells filled with calcite, some recrystallized, and shell/skeletal 

fragments. There is no original shell material present, nor is there any replacement by pyrite or 

anything of that sort. The Casper formation contains the typical fauna for typical limestone of 

that era, fossilized by common modes of preservation. The only significance the fossilized fauna 

has is that it is a main constituent of the limestone. 

DIX3B.4 Closing 

DIX3B.4.1 Responsible Party 

This inventory was prepared by Andrew H. MacClugage, Geologist, of Mountain Cement 

Company, Laramie, Wyoming in August 2009. It was prepared in accordance with discussions 

held with WDEQILQD Lowell Spackman and Steve Ingle pertaining to the paleontology section 

of the Etchepare 298C-A8 Amendment. 
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~ Explanation of Plate 1, Burk (1954), shown on following page. 
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Explanation of Miller and Thomas's Plates: 

Foraminifera: 
Triticites ventricosus: Plate 96, Figures 1-5 

Cephalopoda: 
Pseudorthoceras knoxense: Plate 96, Figs. 6, 7 
Mooreoceras sp.: Plate 97, Fig. 1 
Coloceras sp.: Plate 98, Figs. 5, 6 
Metacoceras knighti: Plate 97, Figs. 2, 3 
Metacoceras sulciferum: Plate 97, Figs. 4, 5 
Metacoceras sp.: Plate 96, Figs. 10-12 
Tainoceras wyomingense: Plate 96, Fig 13; Plate 97, Fig. 6; Plate 98, Figs. 3, 4 
Stenopoceras abundum: Plate 98, Figs. 7-10; Plate 99, Figs. 1, 2 
Solenochilus cf. S. brammeri: Plate 98, Figs. 1, 2 

Trilobita: 
Ameura "phillipsia sp. ":Plate 96, Fig. 8, 9 
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Miller and Thomas, Pennsylvanian Invertebrates 
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APPENDIX DV114 

CLIMATOLOGY 

DIX4.0 Introduction 

Since the Mountain Cement Company Etchepare limestone quarry is approximately 5 miles 

southeast of Laramie, climatic data from the Laramie FAA-Airport station west of Laramie 

compiled by the National Oceanic and Atmospheric Administration (NOAA) would be 

representative of the climate at the amendment area. 

Climatic conditions of southeastern Wyoming are generally location dependent with respect 

to elevation and proximity to mountain ranges. The amendment area lies on the high plains about 

30 miles east of the Snowy Range Mountains at 7400 to 8600 feet elevation above mean sea level. 

The Snowy Range shields this location from eastward moving synoptic weather patterns so the 

climate in the area is dry. To the east and south the area is shielded by the Laramie Range and the 

Rockies of Northern Colorado, respectively. To the north the area is unprotected and is 

subsequently subjected to the movement of southerly trending arctic air masses from Canada. 

Because of the high frequency of clear skies and the relatively high elevation, the area experiences 

large diurnal temperature variations. The primary climatic influences in the area are cold dense air 

masses from the southwest and arctic masses from the north. 

High winds are common to the area because it is at the southeastern end of the wind 

corridor. The most persistent winds are those from the west-southwest. The most dramatic are 

winds from the north which produce the well known "northerlies". 
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r·· DIX4.1 Temperature 

Table DIX4-1 presents the climatic summary of data from the station at Laramie FAA 

Airport for the period of 1961 - 1990. The diurnal differences between daytime and nighttime 

temperatures average about 33op in July and 24op in January. The average annual temperature for 

Laramie is 40op. July temperatures typically range from 43op at night to 81 op during the day and 

average about 64op. The highest temperature on record is 94op having been attained in the months 

of June and August. January temperatures average about 20op with maxirn.um averages usually 

rising to 32op and the minimum averaging 9op_ The lowest daily temperature on record is -soap. 

The average frost free period in Laramie is 93 days. The average date of the first fall frost is 

September 10 and the average date of the last spring frost is June 8. 

DIX4.2 Precipitation 

As shown in Table DIX4-1, Laramie, receives about 11 inches of precipitation each year. 

Less than half of this moisture is in the form of snow, with an average of 48 inches of snowfall each 

year. Table DIX4-1 also shows that May, June, July, and August are the four wettest months of the 

year. About 50 percent of the average annual precipitation occurs during these four months. The 

greatest monthly precipitation was in the month of July with 4 inches. September and October are 

the only two months that have gone without precipitation. 

DIX4.3 Evaporation 

As shown in Table DIX4-1 the May through September pan evaporation at Laramie 

averaged 48 inches. The coefficient usually used to convert pan evaporation to lake evaporation is 

0.7. This coefficient is applicable on an annual basis and can be used with relatively deep bodies of 

water. For shallow water bodies such as stock water ponds the coefficient has been found to be 
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approximately 0.9. 

DIX4.4 Temperature Inversions 

In the Laramie area inversions are for the most part, of quite short duration due primarily to 

topography and latitude. The topography is such that there is no collecting "valley" in which an 

inversion can persist and permit concentration of particulates in the atmosphere. Thus, air does not 

"stagnate" in this area. In these latitudes, the prevailing westerlies are strong and persistent unless 

the wave motion of the atmosphere blocks these westerlies. Definite atmospheric motion in the 

region is maintained from west to east. 

DIX4. 5 Wind 

Wind speed in the Laramie area averages about 9 mph on an annual basis. The wind is 

somewhat stronger in the winter and early spring than in summer, and on the average is definitely 

stronger during the day than during the night. The predominant winds blow out of the west

southwest with the least recorded winds blowing out of the northeast. See Figure DIX4-1. 

DIX4.6 Conclusions 

The mine amendment area is located on the southeastern edge of the Laramie plains. The 

area is typified by a climate that is relatively cool, dry and windy. Limestone mining has occurred 

in the southeastern portion of the Laramie plains for an excess of 30 years with no impacts from 

climatic conditions. Impacts on this mining operation or the immediate environment by climate will 

be minimal. Work slowdowns may occur due to snow or rainstorms but these impacts would be 

short term. All runoff possibly carrying sediment will be prevented from leaving the mine site by 

construction of structures as discussed in the mine plan. Wind blown particles will be minimal due 

to the small size of area to be disturbed at any one time and the use of dust control measures. Past 
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reclamation projects for mining, highways, pipelines and other disturbances have proven to be 

successful in the area hence climate will not affect revegetation of the site. 

DIX4.7 Sources 

Elliot, D. L., and W. R. Barchet, 1980. Wind Energy Resource 
Atlas, The Northwest Reoion. Report PNL 3195, WERA-1 
VC-60, Pacific Northwest Laboratories, Richland, WA. 
176 pp. 

Martner, B. E., 1986. Wyoming Climate Atlas in cooperation with 
Wyoming Water Research Center University of Wyoming. 
University of Nebraska Press. 432 pp. 

McVehil-Monnett Associates, Inc. 1997. 
Analysis of Potential PM10 Impacts 
Quarry. MMA Project No. 736-97. 

Air 
From 

Quality Modeling 
the Etchepare LS 

U.S. Department of Commerce 1992. Daily Normals of Temperature, 
Precipitation and Heating and Cooling Degree Days 1961 1990. 

Wyoming, Laramie FAA AP, Climatography of the United States 
No. 84. NOAA Climate Data Center, Ashville N.C. 

U.S. Department of Commerce. Monthly Station Normals of 
Temperature, Precipitation, and Heating and Cooling Degree Days 

1961-1990. Wyoming. Climatography of the United States No. 
81. NOAA Climate Data Center, Ashville N.C. 
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Table DIX4-l.Climate Summary - Laramie, Wyoming FAA - Airport Station 5415, Elevation 7266, Period Spanned 1961-1990 (Temperature in °F 

and Precipitation in inches). 

Normal Max 

Normal Min 

Normal 

Median 

Normal 

Median 

Class A Pan 

Evaporation 

(~ ~ ~\! 

JAN 

31.9 

8.0 

20.0 

20.6 

JAN 

.44 

.32 

JAN 

FEB 

34.8 

10.7 

22.8 

23.3 

FEB 

.45 

.30 

FEB 

,/~· ··\·.·· ... 

'.~ (j) ~l 
,tS ~ j! 
"·,_··~. . "~~_.-,'~;·;.· 

Light Frost 32 

Moderate Freeze 28 
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Temperature Normals (DEG F) 

MAR APR MAY JUN JUL AUG SEP 

40.5 50.7 61.5 72.9 80.4 77.9 68.3 

16.4 24.1 33.0 41.7 47.8 45.7 37.1 

28.5 37.4 47.3 57.3 64.1 61.8 52.8 

28.3 38.6 47.4 57.1 64.0 61.3 52.8 

Precipitation Normals (Inches) 

MAR APR MAY JUN JUL AUG SEP 

.84 1.05 1. 35 1.20 1. 58 1.12 .94 

.64 .88 1.11 .97 1. 33 1.06 .76 

Evaporation 

MAR APR MAY ___i!ill'L __ill11,_ AUG 

9.73 
~ 

7.65 

Spring Freeze 

Mean Last 

6-08 7-07 

5-23 6-14 
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Figure DIX4-1- Wind Rose for 1993 Mountain Cement Meteorological Data 
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The State 

of Wyoming 

Department of Environmental Quality 
Jim Geringer, Governor 

Herschler Building • 122 West 25th Street • Cheyenne, Wyoming 82002 

ADMIN/OUTREACH 
(307) 777-7758 
FAX 777-3610 

ABANDONED MINES 
(307) 777-6145 
FAX 777 ·6462 

Mr. Scott Nielson 
Environmental Manager 
Mountain Cement Company 
5 Sand Creek Road 
Laramie, WY 82070 

Dear Mr. Nielson: 

AIR QUALITY 
(307) 777-7391 
FAX 777-5616 

INDUSTRIAL SITING 
(307) 777-7369 
FAX 777-6937 

October 19, 2000 

LAND QUALITY 
(307) 777-7756 
FAX 777-5864 

SOLID & HAZ. WASTE 
(307) 777-7752 
FAX 777·5973 

Permit No. CT -2033 (Corrected) 

WATER QUALITY 
(307) 777-7781 
FAX 777-5973 

The Division of Air Quality of the Wyoming Department of Environmental Quality has completed final 
review of Mountain Cement Company application to construct a 750,000 ton per year (TPY) limestone 
quarry, known as theEtchepare Quarry, located in Sections 18, 19, 30, and 31, T15N, R72W, approximately 
5 miles southeast of Highway 287 in Laramie, in Albany County, Wyoming. 

Following this agency's proposed approval ofthe request as published July 27, 2000 and in accordance with 
Chapter 6, Section 2(m) of the Wyoming Air Quality Standards and Regulations, the public was afforded 
a 30-day period in which to submit comments concerning the proposed new source, and an opportunity for 
a public hearing. No comments have been received. Therefore, on the basis of the information provided to 
us, approval to construct a new limestone quarry as described in the application is hereby granted pursuant 
to Chapter 6, Section 2 of the regulations with the following conditions: 

1. That authorized representatives of the Division of Air Quality be given permission to enter and 
inspect any property, premise or place on or at which an air pollution source is located or is being 
constructed or installed for the purpose of investigating actual or potential sources of air pollution, 
and for determining compliance or non-compliance with any rules, regulations, standards, permits 
or orders. 

2. That all substantive commitments and descriptions set forth in the application for this permit, unless 
superseded by a specific condition of this permit, are incorporated herein by this reference and are 
enforceable as conditions of this permit. 

3. That a permit to operate, in accordance with Chapter 6, Section 2(a)(iii) of the Wyoming Air Quality 
Standards and Regulations (W AQSR), is required after a 120-day startup period in order to operate 
this facility. 

4. All ~otifications, reports. and correspondence required by ~hi~ permi.t shall ~e sub~itte~ t.o. the APREizm-~1 
Stationary Source Compliance Program Manager and the Dtstnct Engmeer, Air Quahty DtV1ston, ~~w;:;;;d7i 
122 West 25th Street, Cheyenne, WY 82002. '>~-~_.,, 

C::... I ) I I f'\ 



Mountain Cement Company 
Air Quality Permit CT ~2033 (corrected) 
Page2 

5. That written notification of the anticipated date of initial startup, in accordance with Chapter 6, 
Section 2(i) of the WAQSR, is required 60 days prior to such date. Notification of the actual date 
of initial startup is required 15 days after startup. 

6. That all unpaved haul routes (Howe Lane and Piper Quarry Haul Roads) scheduled to be utilized 
during the calendar year shall be treated with dust suppressant and water on a schedule sufficient 
to control fugitive dust from vehicular traffic and wind erosion. At a minimum, two (2) applications 
of dust suppressant shall be applied each calendar year. 

7. That prior to removing material from the south half of Etchepare 5, and from Etchepare 6 and 7, 
Mountain Cement Company shall surface the 1.1 miles of the Howe Lane with a chip and seal or 
equivalent road surface to control fugitive dust emissions. 

8. That crushing/screening equipment located at this site shall have a separate, valid air quality permit. 

9. 

Water sprays will be used during all hours of operation. All crushing/screening equipment operated 
at this site shall utilize water spray control measures at all belt transfer points, shaker screens, and 
discharge points of the primary and secondary crushers as necessary to limit visible emissions to 
twenty (20) percent opacity or applicable limits set by Wyoming Air Quality Standards and 
Regulations, Chapter 5, Section 2, Subpart 000, as determined by 40 CFR Part 60, Appendix A, 
Method9. 

That access roads, work areas, exposed acreage and stockpiles shall be treated with water and/or 
chemical dust suppressants on a schedule sufficient to control fugitive dust from vehicular traffic 
and wind erosion. 

It must be noted that this approval does not relieve you of your obligation to comply with all applicable 
county, state, and federal standards, regulations or ordinances. Special attention must be given to Chapter 
6, Section 2 of the Wyoming Air Quality Standards and Regulations, which details the requirements for 
compliance with conditions 3 and 5. Any appeal of this permit as a final action of the Department must be 
made to the Environmental Quality Council within sixty ( 60) days of permit issuance per Section 16, Chapter 
I, General Rules of Practice and Procedure, Department of Environmental Quality. 

If we may be of further assistance to you, please fee 

~{)R._ 
Dan Olson 
Administrator 
Air Quality Division 

cc: District 1 Engineer 

DOles 

REC£1VED\ 
_,·--~ 

, t\PR 6 2010 i; 
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APPENDIX DIX5 

TOPOGRAPHY, GEOLOGY AND OVERBURDEN ASSESSMENT 

DIX5.1 Introduction 

The Etchepare Limestone permit area is located in Albany County, Wyoming, 

approximately 5 miles southeast of Laramie. Access is by way of Howe Road. The entire 

area to be mined consists of eleven contiguous and non-contiguous finger shaped pits ranging 

in size from 5 to 850 acres and totaling 3450 acres of mine disturbance. The haulroads affect 

approximately 150 acres ofland. The entire permit area totals 83 73.13 acres. As shown on 

Map DIX5-1, the affected areas are comprised primarily of gently sloping, west facing 

hillsides. Ephemeral drainages run west off the hillsides into one of three intermittent 

ephemeral drainages, Pope Springs Creek, Soldier Springs Creek or Simpson Springs Creek. 

Topographical relief is minor in the affected areas ranging from about 200 feet to more than 

300 feet over the distance of 2 miles, in some pits. Topographic elevation across the entire 

permit area ranges from approximately 7560 feet in the Southwest comer to 8680 feet in the 

East. 

DIX5.2 Topography 

The topography of the permit area and adjacent areas is composed of gently rolling 

hills and deep, steep sloped canyons with limestone outcrops occurring throughout the area. 

Elevations range from a high of approximately 8680 feet on the eastern portion of the permit 

area boundary to a low of7560 feet along the western boundary. Map DIX5-1 is an enlarged 

area of the Wyoming USGS topographic map that shows the proposed permit and affected 

areas. The majority of the affected area gently slopes at an average of7.9 percent to the west. 
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However, slopes immediately adjacent to the ephemeral drainages are much steeper and range 

from 1 0 to 50 percent. The elevation of the entire mined area will drop an average of 10 to 20 

feet when the limestone is removed. Overall average post-mining topography will be similar 

to the observed pre-mining topography with small increases along the disturbance area 

boundaries and decreases adjacent to drainages. Ephemeral drainage channel geometry is 

described in more detail in Appendix DIX6. 

DIX5.3 Geology 

The proposed permit area is located on the southeast side of the Laramie Basin. The 

Laramie range, which lie immediately east of the City limits, was uplifted by compressional 

forces during the Laramide orogeny. This uplift resulted in general stratigraphic dips of 

approximately 2°- 5° to the west away from the Laramie Mountains and strike nearly north

south. The stratum that outcrops within the permit area is primarily limestone of the Casper 

Formation with dips closer to 2°. The uplift was not entirely uniform and faults and folds 

locally interrupt the dip regime (Lundy, 1978) It has also been noted that there is a wide 

variability in the stratum, especially in thicknesses thinning from North to South. Alluvial, 

colluvial, and eolian deposits are found along major ephemeral drainages and in other areas 

west of the permit area. 

Map DIX5-2 is a geological map of the permit and affected area (adapted from Ver 

Ploeg, 1995). This map shows the local limestone units comprising the Casper Formation, 

and the effect of the fault running through the Etchepare amendment area. Subsurface geology 

is illustrated in 54 cross sections, in Figures DIX 5-1 through DIXS-54. The Casper formation 

is the stratum of interest for Mountain Cement and is comprised of marine and eolian 

sandstones, interbedded with marine limestone and minor amounts of shale. It is divided into 

five members, alpha-epsilon, and limestone comprises approximately 15% of the formation. 

There will be several areas where Mountain Cement will wish to mine two limestone 

deposits within the Casper Formation simultaneously, primarily in the northern regions of the 
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amendment area. Mountain Cement will attempt to do this only when certain conditions are 

present; those conditions being: when the quality of the second limestone is adequate, when 

the amount of interburden is not restrictive, and when that second limestone is not the same 

deposit or stratigraphically lower that the adjacent drainages are composed of, as this will 

prevent mining deeper than the drainage bottoms. As shown on Map DIX5-3, five of the ten 

limestone beds outcrop within and near the permit area. 

Figure 3-2 in the Casper Aquifer Protection Plan presents a stratigraphic column in the 

vicinity of Laramie, including a description and approximate thicknesses of each layer within 

the Casper formation. Below are general descroptions based on Ver Ploeg (1995) and CAPP 

(2011) of the strata discussed above that are found on or adjacent to the permit area as shown 

on Map DIX5-2. 

Alluvial Deposits (Quaternary) 

Unconsolidated and poorly consolidated clay, silt, sand and gravel; mainly in 
floodplains and lowest stream terraces. Thickness 0 to 25 feet. 

Wind-Blown Deposits(Quaternary) 

Active/stabilized dunes made up of very fine to find grain sands. 

Mixed Alluvium and Colluvium (Quaternary) 

Sand, silt, clay and gravel deposited mainly along intermittent streams; includes slope 
wash and smaller alluvial fan deposits that coalesce with alluvium. Thickness approximately 
0 to 20 feet. 

Alluvial Fan Deposits (Quaternary) 

Poorly sorted clay, silt, and gravel; crudely bedded to nonbedded. Appear to be active 
receiving sediments from intermittent streams flowing off of the Laramie Range. May have 
some debris flow component. Grade into terrace deposits toward west, approaching the 
Laramie River. Locally, grade into alluvium and colluvium. Thickness approximately 0 to 25 
feet. 

Older Alluvial Fan Deposits (Quaternary) 
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Poorly sorted clay, silt, sand and gravel; crudely bedded to nonbedded with some 
debris flow component. Limestone cobbles are common. Currently inactive and dissected, 
often occurring as erosional remnants. Grade into older terrace deposits toward the west, in 
the northern part of the map area. Thickness 0 to 30 feet. 

Satanka Shale (Permian) 

Permian red beds with sandy shale interbedded with sandstone and siltstone layers. 
The overlying Satanka Sandstone ranges form absent to about 25 feet thick. Overburden 
characterization is better covered in Section DIX5.4. Satanka Shale is not present in the 
permit area. 

Casper Formation (Permian and Pennsylvanian) 

Brief Description: Buff to reddish, calcareous to quartzitic, very fine- to coarse
grained, well cemented subarkosic sandstone interbedded with buff to purplish-gray limestone 
and dolomite beds, usually micritic and locally fossiliferous. Sandstone often exhibits large
scale festoon cross-bedding, increasing toward the south. As many as 10 different limestone 
or dolomite beds, which are locally quarried for cement or gravel uses, have been identified in 
the Laramie area. Limestone comprises approximately 15 percent of the formation. The 
Casper formation is exposed on the western slope of the Laramie Range, including the permit 

~~ area. It is informally subdivided from the bottom to the top into five members, designated 
alpha through epsilon, each of which consists of a sandstone layer bounded at the top by a 
regionally continuous limestone (Lundy, 1978) The Casper Formation serves as the prime 
aquifer in the Laramie area. Intertongues with underlying Fountain Formation, which is less 
than 50 feet thick and does not crop out in the map area. Thickness 600 to 700 feet. 

The Casper Formation unconformably overlies the Fountain Formation where it exists, 
or the Sherman Granite which acts as an effective lower confining layer. The low Satanka 
Shale provides an effective upper confining layer where it exists in sufficient 
thickness(CAPP, 2011). The Casper formation varies in thickness thinning from north to 
south with a total thickness ranging from 600 to 800 feet at the southern end of the Laramie 
Basin (Ver Ploeg, 1995). The Casper Formation is a buff to reddish, calcareous to quartzitic, 
very fine to coarse grained, well cemented to subarkosic sandstone interbedded with buff to 
purplish-gray limestone and dolomite beds, usually micritic and locally fossiliferous (Ver 
Ploeg, 1998). Sandstone accounts for approximately 85% of the unit, with limestone 
comprising the remaining lithology. The upper section of the Casper Formation consists of 
alternating layers of limestone and sandstone, where the 5 to 25 feet thick limestones separate 
generally fine-grained, well-sorted and well-cemented sandstones which are 12 to 60 feet 
thick (Burritt, 1962). The lower section of the Casper Formation consists of fine-grained 
shaley sandstones, siltstones and shales with interbedded limestones and is less permeable 
than the upper section. The Casper Formation has been divided into five members m 
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.~ ascending order, alpha, beta, gamma, delta and epsilon, with each member consisting of a 
thick sandstone unit separated by a laterally extensive limestone (Lundy, 1978). As many as 
ten different limestone or dolomite beds have been identified in the Laramie area and the 
limestone beds are numbered in stratigraphic sequence ascending from the top of the Laramie 
Mountains to the Laramie Plains. The primary stratum that outcrops within the permit area is 
the resistant limestone of the Casper Formation. The limestone beds dip gently to the west 
with an average thickness ranging from 2 to 20 feet over the permit area and are generally 
underlain by sandstone. Portions of the limestone are covered with overburden, sandstone 
and soil material, while the remaining areas are exposed cap rock. The Casper Formation has 
water bearing characteristics and supplies water to both wells and springs on the west flank of 
the Laramie Range. Sandstones in the Casper Formation have large permeabilities in 
comparison with regional geologic units. The Casper Aquifer has been studied extensively 
because it provides municipal water for the City of Laramie. 
The Red Hills Fault, which runs roughly north-south through the Etchepare Amendment, is a 
right-lateral, oblique-slip fault that is down-thrown to the east. Several smaller faults with 
motions indicated on Maps DIX5-2 and DIX5-3 are associated with the Red Hills Fault, 
creating a fault zone that is referenced on several of the cross sections. The displacement 
along the fault is evident, indicated by the outcrop pattern along the trace of the fault, as well 
as lateral displacement of the Soldier Monocline. 

Fountain Formation 

The Fountain Formation is an irregularly distributed sedimentary unit that appears in 
thicknesses of up to 50 feet and then pinches out throughout the Laramie area (Lundy, 1978). 
The Fountain Formation is arkosic sandstone with small amounts of siltstone that 
unconformably overlies the Sherman Granite. In the Laramie area, the Fountain Formation is 
relatively thin and is often included with the overlying Casper Formation. Does not crop out 
in the map area. 

Sherman Granite 

Sherman Granite is a Precambrian basement rock that forms the core of the Laramie Range. 
It is resistant to erosion and is responsible for the topographic relief at the edges of the 
Laramie Basin and is predominantly exposed east of the Laramie Range. Sherman Granite is 
a crystalline igneous and metamorphic rock that consists primarily of granite with gneiss 
anorthosite and gabbro intrusions. The crystalline matrix is impermeable; however secondary 
permeability is imparted to the rock by fracturing and weathering. Groundwater movement 
within the Sherman Granite is typified by conduit flow. The Sherman Granite yields small 
amounts of water, maximum anticipated yield of approx 20 gallons per minute in fractured or 
weathered granite, to domestic wells but is not an aquifer suitable for high yield irrigation, 
commercial or municipal uses. In general, the regional hydraulic role of the Sherman Granite 
is a lower confining layer, aquitard or aquiclude, to the overlying Casper Formation, although 
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,~. there as not been a systematic study of the hydrogeology of the Sherman Granite to date 
(CAPP, 2011). 

.. ~ 

Based on a maximum depth of mining, the total volume of limestone resource for the 

proposed mining areas is calculated to be approximately 200 million tons. The average 

thickness of limestone ranges from 2 to approximately 20 feet depending on site. The amount 

of overburden present varies from site to site, ranging from none to depths of 25 feet. The 

overburden that does occur is primarily mixed limestone, sandstone and soil material and the 

limestone bed is generally underlain by sandstone. 

Several faults have been identified along the western flank of the Laramie Range in 

the vicinity of this study area. As explained before, the uplift caused by the Laramide orogeny 

between 75 and 50 million years ago was not entirely uniform and faults and folds locally 

interrupt the dep regime. The oldest set of faults is the reverse faults and monoclines caused 

by the compression and uplift of the Laramie range, and then there are normal faults formed 

by extensional stress. In most cases, the faults and folds observed in the Casper Formation do 

not propagate vertically through the entire thickness of the overlying Satanka Shale, with 

some exceptions. CAPP (20 11) The majority of proposed mining will occur to the east of the 

main trace of the Red Hills reverse fault, except the mining remaining to be done in Sections 

31 and 36, which will occur west of the fault. Folding in the area predominantly occurs as 

east-west trending, west plunging anticlines and monoclines. The Red Hills Fault, Pilot Hill 

Monocline, Soldier Monocline and Simpson Springs Anticline all are in part located within 

the permit area. Limestone has been mined in this area for over 30 years and highly fractured 

limestone has never been documented during mining operations. Please see Appendix DIX6 

for detailed information on faults and fractures. 

As mentioned previously the limestone that will be mined is a surface layer ranging 

from 2 to 20 feet thick. Some sites may have minor amounts of topsoil or overburden on top 

of the limestone. The limestone that will be mined is generally uniform in nature with high 

enough calcium carbonate content and low enough silicates to be usable in cement 

production. Mining stops where the silica content, usually in the form of sand, has increased 
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to the point the material is not suitable for cement production. The limestone grades to a 

mixture of sandstone and limestone at variable depths and is finally underlain by sandstone. 

Drilling has been conducted in several areas throughout the current permit. In 2008 and 2010 

Mountain Cement drilled its own property, as well as Mountain Land & Cattle Company's 

property, to estimate and evaluate the depths of overburden and the uppermost limestone 

layer, as well as to estimate the thicknesses of the sandstone interburden and second 

limestone. Similarly, they also collected quality data for the top and second limestones. The 

interburden ranged between 15 and 40 feet in thickness. The drilling logs from the 2010 

drilling campaign are attached as Figure DIX5-55. 

DIX5.4 Overburden and Interburden 

The amount of overburden encountered over limestone ranged from zero to 25 feet but 

is closer to zero on most areas to be mined. This material is generally soil and sandstone 

with a limited amount oflimestone, which is unsuitable for use in the plant. However, the 

amount of overburden varies due to the vastness of the permit area. Past reclamation and 

revegetation success at various sites within the permit area using the overburden as backfill 

have demonstrated its suitability. Five overburden sampling locations were randomly selected 

across the amendment area: the samples have been analyzed for pH, conductivity, and 

Extractable Selenium. The interburden is primarily the sandstone members of the Casper 

Formation with red and black shales and siltstones occurring locally. The interburden will be 

used as fill when mining is complete. 

Overburden Analysis Table 

Overburden Sample # 
1 
2 
3 
4 
5 
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i-~ plan. This limestone will be mixed with the appropriate amounts of other raw materials in a 

process primarily for producing dry cement. 

/~ 
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Figure DIX5-55 

Drill Hole Stratigraphic Columns from 2010 Exploration Work 

Introduction: 
The attached Stratigraphic Columns were generated from the Drill Hole Log data 

collected as the holes were drilled. The drilling operations took place in November 2010 and 
June 2011; at no point during the drilling was groundwater intersected. 
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DIX6-1.0 INTRODUCTION 

Appendix DIX6 Hydrology has been developed in conformance with Wyoming Department 
of Environmental Quality-Land Quality Division (LQD) Rules and Regulations; Chapter 2, 
Noncoal and Guideline 8, Hydrology. Appendix DIX6 Hydrology presents a discussion of 
the Surface Water, Groundwater, Water Rights, Mining Impacts on Hydrology and 
References associated with the Mountain Cement Company (MCC) Etchepare Limestone 
Quarry Permit 298C-A8. 

DIX6-2.0 SURFACE WATER 

Section DIX6-2 Surface Water, presents a discussion of Drainage Basin Description, Surface 
RunoffFlood Estimates, Surface Water Quality, Channel Geometry, Monitoring Program and 
Surface Water Summary associated with the MCC Etchepare Limestone Quarry Permit 298C
A8. 

DIX6-2.1 DRAINAGE BASIN DESCRIPTION 

The permit area is located on the southern end of the Laramie Range's western slope foothills 
and encompasses 8,375 acres ofland. The southern end of the Laramie Basin lies to the west 
of the quarry site and the Laramie River flows about 6 miles to the northwest. The terrain and 
vegetation entails coniferous tree stands, sage brush parks, mountain mahogany covered 
hillsides, steep rocky drainages, and short-grass prairie. The permit area has a predominantly 
western aspect, and has been divided into 12 major watersheds (DA1-DA12), five of which 
contain numerous sub-watersheds. All drainage watersheds, channels, and pertinent 
hydrologic information are located and tabulated on Map DIX6-1. 

A total of 50 stream channels exist within the permit area. Only two of these channels are 
named on USGS topographical maps; Government Gully and Government Gulch. Because of 
the arid climate and ephemeral nature of these streams, they are considered to be Class 3B by 
WDEQ Surface Water Quality Standards (2001). In general, these channels demonstrate very 
little lateral development. However, many of the channels consist of deep gullies and 
canyons, containing ledges, natural drops, and pools. 

Government Gully is the only channel within the permit area that experiences perennial flow, 
which is caused by a spring (P80876W) that exists just off the channel. The spring is located 
within the NEY<INWY<I of Section 20, T15N R72W. Near the spring source, the water flow 
causes a marshy section of channel bottom that gradually dissipates and dries up within ~ 
mile downstream. Ultimately, water from each drainage discharges into the Laramie River, 
however, drainage areas take several different paths to reach the river. The drainages located 
in the southern and central portion of the permit area flow into Gilmore Gulch and Soldier 
Creek, respectively, which in tum flow to Harney Creek, then to the Laramie River. The 
northern drainages flow into the Laramie River just south of Interstate 80 via an unnamed 
channel. 

Mountain Cement Company 
Etchepare Quarry, Permit 298C-A8 TFN 5 1/110 
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DIX6-2.2 SURFACE RUNOFF FLOOD ESTIMATES 

Appendix DIX4 Climatology discusses historical precipitation data for the Laramie region. 
Snow fall accumulates in the upper elevations of the watersheds and is slowly released into 
the drainages during spring runoff. The drainages within the permit area flow in response to 
rainfall and snowmelt, but typically remain dry throughout most of the year. 

Peak flow runoff was calculated for the 2-yr, 10-yr, and 100-yr, 24-hr storms. Information 
from the National Oceanic and Atmospheric Administration (NOAA Atlas 2 Precipitation 
Frequency Data Center, 2009) for the location specific to the permit boundary provided 
precipitation values of 1.55 inches, 2.31 inches, and 3.40 inches, respectively. 

Peak flow data for each drainage area was estimated with the hydrology/sedimentology 
program SEDCAD. SEDCAD utilizes the NRCS (SCS) Triangular Hydrograph Method for 
calculating peak runoff events. SEDCAD also enables the user to route storm flows through 
watershed/sub-watershed networks to give a more accurate estimation of flow. Soil data from 
the Natural Resources Conservation Service's (NRCS) Soil Survey (NRCS, 2009) were used 
to calculate an area weighted curve number encompassing the entire permit boundary. As 
described in Section DIX6-2.1, 12 major watersheds were identified within the permit 
boundary. Within those 12 major watersheds, 33 stream channels were used to develop the 
hydrologic network within SEDCAD. Map DIX6-1 provides peak flow results. Appendix 
DIX6-1 provides the SEDCAD design reports. 

DIX6-2.3 SURFACE WATER QUALITY 

No water quality data exists within the permit boundary due to the ephemeral nature of the 
drainages and low volume discharge. Flow events in ephemeral drainages in arid and semi
arid regions usually have high concentrations of suspended sediment, but the sediment load is 
relatively small, especially on an annual basis. The substrate of the channels consists of 
poorly sorted cobble, gravel and sands, as well as exposed bedrock. MCC has not collected 
surface water quality data for any of the watersheds affected by the currently mined areas, as 
in-channel flows have not yet been observed to date. 

DIX6-2.4 CHANNEL GEOMETRY 

The ephemeral channels are well defined, single channels with steep banks. Rock outcrops 
and ledges are common within most of the channels running through the permit area, although 

· some channels have portions with gradually sloping banks. As mining progresses, stream 
channels will be surveyed and monitored in accordance with the Monitoring Plan (see DIX6-
2.5). MCC anticipates that the primary channels within the Etchepare permit area will be 
neither affected nor modified during mining activities. 
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DIX6-2.5 MONITORING PROGRAM 

MCC is committed to consultation with the WDEQ/LQD regarding baseline streamflow 
monitoring; especially in reference to when mining is scheduled to begin near Government 
Gully. 

Based on the characterization of surface water flows in the permit area, monitoring would 
only be for ephemeral flow except for the lower portions of Government Gully. 

DIX6-2.6 SURFACE WATER SUMMARY 

Nearly all channels within the Etchepare permit area are well defined. However, most are not 
mature due to their low sinuosity and steep gradient, and lack regular flow. The channel 
morphology is most likely due to the abundance of bedrock on the surface and the low 
precipitation in the area. In response to occasional high intensity thunderstorms the channels 
may convey large amounts of runoff at near bankfull capacity, depending on the intensity and 
duration of the event. 

DIX6-3.0 GROUNDWATER 

Section DIX6-3 Groundwater presents a discussion of the Hydrogeologic Setting, Aquifer 
Characteristics, Groundwater Quality, Groundwater Monitoring Program and Groundwater 
Summary associated with the MCC Etchepare Limestone Quarry Permit 298C-A8. 

Appendix DIX5 contains a detailed description of the geology in the vicinity of the permit 
area. 

DIX6-3.1 HYDROGEOLOGIC SETTING 

The permit area is located in the Laramie Basin which is open to the north, bounded to the 
east by the Laramie Range, to the south by the Front Range and to the west by the Medicine 
Bow Mountains. Topographical relief across the permit area ranges from gently rolling hills 
to steep sloped canyons, with approximate high and low elevations of 8,880 to 7,300 ft-msl, 
generally decreasing from east to west. In the vicinity of the permit area the Laramie Range 
trends north-south, drainages begin at the crest of the surrounding mountains and flow 
westward toward the center of the basin and eventually trend northward about 6 miles to the 
Laramie River. 

The Laramie Basin is a 30-mile wide asymmetrical structural syncline that plunges to the 
north. The strata in the Laramie Basin range in age from the Precambrian igneous and 
metamorphic rocks that form the core of the Laramie Range and Medicine Bow Mountains to 
Quaternary alluvium. Strata on the east limb ofthe syncline dip gently west, between 2 and 5 
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degrees, and generally strike north-south. Several faults and folds have been identified along 
the western flank of the Laramie Range in the vicinity of the permit area. Faults within the 
area are both reverse and normal. Folding in the area predominantly occurs as east-west 
trending, west plunging anticlines and monoclines. The Red Hills Fault, Pilot Hill 
Monocline, Soldier Monocline and Simpson Springs Anticline all are in part located within 
the permit area. 

The lithologic sequence in the vicinity of the permit area includes Precambrian basement rock 
that is overlain by Pennsylvanian to Permian sedimentary rock. Unconsolidated Quaternary 
alluvial, colluvial and eolian deposits derived from shale, sandstone and limestone deposits 
occur in the streams and river bottoms along major drainages ranging in thickness up to 25 
feet. Geologic exposures are of Pennsylvanian and early Permian age within the permit area. 
The outcroppings dip generally due west, away from the Laramie Mountains and toward the 
center of the basin, and strike north-south. Map DIX6-2 depicts the hydrogeologic setting of 
the permit area. For more details on Geology, please see Appendix DIX5. 

DIX6-3.1.1 SHERMANGRANITE 

Sherman Granite is a Precambrian basement rock that forms the core of the Laramie Range. 
It is resistant to erosion and is responsible for the topographic relief at the edges of the 
Laramie Basin and is predominantly exposed east of the Laramie Range. Sherman Granite is 
a crystalline igneous and metamorphic rock that consists primarily of granite with gneiss 
anorthosite and gabbro intrusions. The crystalline matrix is impermeable; however, 
secondary permeability is imparted to the rock by fracturing and weathering. Groundwater 
movement within the Sherman Granite is typified by conduit flow. The Sherman Granite 
yields small amounts of water, less than 20 gallons per minute, to domestic wells but is not an 
aquifer suitable for high yield uses. In general, the regional hydraulic role of the Sherman 
Granite is a lower confining layer, aquitard or aquiclude, to the overlying Casper Formation, 
although there as not been a systematic study of the hydrogeology of the Sherman Granite to 
date (CAPP, 2011). 

DIX6-3.1.2 FOUNTAIN FORMATION 

The Fountain Formation is an irregularly distributed sedimentary unit that appears in 
thicknesses of up to 50 feet and then pinches out throughout the Laramie area (Lundy, 1978). 
The Fountain Formation is arkosic sandstone with small amounts of siltstone that 
unconformably overlies the Sherman Granite in some areas. In the Laramie area, the 
Fountain Formation is relatively thin and is often included with the overlying Casper 
Formation. 
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DIX6-3.1.3 CASPERFORMATION 

The Casper Formation unconformably overlies the Fountain Formation where it exists, or the 
Sherman Granite which acts as an effective lower confining layer. The overlying Satanka 
Shale provides an effective upper confining layer where it exists in sufficient thickness 
(CAPP, 2011). The Casper formation varies in thickness, thinning from north to south, with a 
total thickness ranging from 600 to 800 feet at the southern end of the Laramie Basin (V er 
Ploeg, 1995). The Casper Formation is a buff to reddish, calcareous to quartzitic, very fme 
to coarse grained, well cemented to subarkosic sandstone interbedded with buff to purplish
gray limestone and dolomite beds, usually micritic and locally fossiliferous (Ver Ploeg, 1998). 
Sandstone accounts for approximately 85% of the unit, with limestone comprising the 
remaining lithology. The upper section ofthe Casper Formation consists of alternating layers 
of limestone and sandstone, where the 5 to 25 feet thick limestones separate generally fine
grained, well-sorted and well-cemented sandstones which are 12 to 60 feet thick (Burritt, 
1962). The lower section ofthe Casper Formation consists offme-grained shaley sandstones, 
siltstones and shales with interbedded limestones and is less permeable than the upper section. 
The Casper Formation has been divided into five members in ascending order, alpha, beta, 
gamma, delta and epsilon, with each member consisting of a thick sandstone unit separated by 
a laterally extensive limestone (Lundy, 1978). As many as ten different limestone or dolomite 
beds have been identified in the Laramie area and the limestone beds are numbered in 
stratigraphic sequence ascending from the top of the Laramie Mountains to the Laramie 
Plains. The primary stratum that outcrops within the permit area is the resistant limestone of 
the Casper Formation. The limestone beds dip gently to the west with an average thickness 
ranging from 2 to 20 feet over the permit area and are generally underlain by sandstone. 
Portions of the limestone are covered with sandstone and soil material, while the remaining 
areas are exposed resistant cap rock. The Casper Formation has water-bearing characteristics 
and supplies water to both wells and springs on the west flank of the Laramie Range. 
Sandstones in the Casper Formation have large permeabilities in comparison with regional 
geologic units. The Casper Aquifer has been studied extensively because it provides 
municipal water for the City of Laramie. 

DIX6-3.1.4 SATANKA SHALE 

Lower in the Laramie Basin, the Sa tanka Shale Formation unconformably lies directly above 
and regionally confines the Casper Formation, however, it is not present within the permit 
area. 

DIX6-3.2 AQUIFER CHARACTERISTICS 

The Casper Aquifer is the primary water-bearing hydrogeologic unit within the Laramie 
region as well as the permit area. Numerous studies and tests have been performed to 
determine the hydrologic properties of the Casper Aquifer; a compilation of those efforts is 
presented in Section DIX6-3 .2.1. 
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DIX6-3.2.1 CASPERAQUIFER 

The Casper Aquifer is comprised of two media types; porous sandstone and fractured 
sandstone and limestone. Flow within these materials includes both porous and conduit flow. 
Porous flow occurs within the unfractured, permeable sandstones and conduit flow occurs in 
the sandstones and limestones where the permeabilities have been enhanced by fractures 
and/or dissolution (CAPP 2011). The intergranular porosity of the rocks comprising the 
Casper Aquifer varies significantly. Reports differ as to the storage coefficients for the Casper 
Aquifer, which vary from confined to slightly leaky by Lundy (1978) to confined by a study 
by WWC in 1997. Specific permeability enhancements associated with all the faults and folds 
in the Casper Aquifer cannot be determined with certainty; some structures may enhance 
aquifer permeability while others may reduce permeability. Although the effects that each 
structure has on aquifer permeability are not known, it is important to recognize the hydraulic 
complexity imparted to the Casper Aquifer by geologic structures such as faults and folds. 
(CAPP 2011). Informal members, designated in descending order (epsilon, delta, gamma, 
beta, and alpha), comprise subaquifers within the Casper Aquifer. However, the confining 
ability of the limestones may be compromised where fractures from faults and folds have 
created hydraulic connection between the members (WWC, 1993 and 1997). For more 
information on geologic structures such as faults & folding, please see Appendix DIX5. 

DIX6-3 .2.1.1 AQUIFER PARAMETERS 

Table DIX6-1 presents results of aquifer tests performed on the Casper Formation. The 
uppermost sandstone layer, the member epsilon, has the highest permeability and therefore is 
the highest water producing zone (Lundy, 1978). The delta and gamma sandstone members 
also have high permeability and, combined with the epsilon member, create the water bearing 
first 250 feet of the Casper Aquifer (Lundy, 1978). The fine-grained beta and alpha 
sandstones at the base of the Casper Formation possess a lower permeability (Lundy, 1978). 
Therefore, these two members are not typically considered to be water producing. The 
porosity of the well-cemented sandstones is approximately 22 percent while the porosity of 
the epsilon sandstone ranges from 15 to 30 percent (Lundy, 1978). The average porosity of 
the sandstones is 19 percent (Lundy, 1978). The hydraulic conductivity of the epsilon 
member ranges from 1.3 to 2.6 ft/day, transmissivity is 600 gpd/ft, and the hydraulic 
conductivity of the gamma member is approximately 1.5 ft/day, transmissivity is 600 gpd/ft 
(Lundy, 1978). The hydraulic conductivity of the aggregate members alpha through epsilon 
ranges from 0.21 to 0.32 ft/day, transmissivity is 900 to 1,390 gpd/ft, and of the aggregate 
members gamma through epsilon ranges from 0.11 to 0.13 ft/day, transmissivity is 315 to 375 
gpd/ft (Lundy, 1978). 

The hydraulic conductivity of the sandstone and limestone limits downward flow of water. 
The porous sandstone with limestone lenses of the Casper Formation has an estimated 
hydraulic conductivity of 0.8 ft/day (WWC, 1993). The hydraulic gradient is between 0.01 
and 0.07 for this portion of the Casper Formation (WWC, 1993). The hydraulic properties of 
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the Casper Aquifer are largely dependent on the presence or absence of an interconnected 
fracture network. The average bulk or fracture porosity within the Casper Formation is 0.02 
percent (WWC, 1995). The hydraulic conductivity values range from 0.1 to 2.6 ft/day in 
unfractured sandstone, whereas larger hydraulic conductivity values ranging from 17 to 40 
ftlday occur when the formation is fractured. The wells that are known to occur near or in 
folds or faults exhibit the greatest hydraulic conductivities. Typically, water wells completed 
in unfractured sandstone produce 1 0 to 1 00 gpm, whereas wells completed in fractures 
associated with faults and folds can produce over 1,500 gpm (WWC, 1997). Storage 
coefficients are variable and range from 0.001 to 0.006 and indicate confined to slightly leaky 
conditions (Lundy, 1978). 

A rough range of groundwater velocities were calculated on Table DIX6-1. Two generalized 
gradients were utilized, one for the majority of the permit area and one for the valley area 
bottom west of the 7,400 ft-msl potentiometric contour shown on Map DIX6-2. The 
groundwater velocity in the permit area ranges from 18 to 4 7 5 ftlyr whereas the valley bottom 
ranges from 2 to 54ft/yr. 

DIX6-3.2.1.2 POTENTIOMETRIC SURFACE 

Groundwater elevations were approximated in the vicinity of the permit area using water level 
data attained from the Wyoming State Engineers Office (SEO) Water Rights Database. Table 
DIX6-2 lists the well permits and water elevations used to approximate the potentiometric 
surface. The approximated potentiometric surface is shown on Map DIX6-2 and cross
sectional views are shown on Map DIX6-3. The lateral direction of groundwater flow in the 
Casper Aquifer is east to west, from the Laramie Range crest to the center of the Laramie 
Basin (Lundy, 1978 and Burritt, 1962). The horizontal hydraulic gradient in the Casper 
Aquifer is approximately 400 ft/mile (0.08 ft/ft) along the flank of the Laramie Range, and 
decreases to approximately 25 ftlmile (0.005 ft/ft) west of the contact between the Casper 
Formation and Satanka Shale (Huntoon and Lundy, 1979). The change in hydraulic gradient 
is attributed to a loss of water from the aquifer through springs and an increase in saturated 
thickness of the aquifer to the west. Within the permit area, based on the potentiometric 
surface shown on Map DIX6-2, the hydraulic gradient ranges from 0.01 ftlft west of and in 
the western portion of the permit area, to 0.06 ft/ft eastward and through the proposed 
amendment area. Somewhat steeper gradients, up to approximately 0.08 ft/ft, occur in the 
northern portion of the area. The saturated portion of the aquifer is relatively thin at the crest 
of the Laramie Range and gradually thickens westward. The eastern portions of the Casper 
Aquifer throughout the recharge area are characterized by a combination of confined and 
unconfined conditions. Where exposed in the permit area, only the lower portion of the 
Casper Formation is saturated. Test holes bored by MCC through the surface limestone and 
into underlying sandstone detected no evidence of water. This indicates that the surface 
limestone layer does not act as an aquitard to saturated strata, and the sandstone below the 
limestone is not saturated with water. Where the Casper Aquifer lies underneath Satanka 
Shale, at the foot of the Laramie Range, and west of the permit area, the entire thickness of 
the Casper Formation is saturated, approximately 600 to 700 feet, and groundwater exists 
beneath shales and siltstones resulting in confined conditions (WWC, 1993). 
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There are several points worth mentioning regarding the approximate potentiometric surface. 
A potentiometric surface can be defined throughout almost any saturated rock but such a 
surface does not signify an aquifer. Equipotential contour lines represent a line of equal 
energy potential. If one point is hydraulically connected to a second point, then groundwater 
will flow between those two points from the high energy state to the low energy state. The 
direction of flow would be perpendicular to the equipotential contour lines. The presence of 
an equipotential contour line between two points does not imply that groundwater flows 
between those two points. There has to be hydraulic connection before flow can occur. If the 
potentiometric surface elevation is greater than the ground surface or greater than the 
elevation of a well screen interval, there is potential for groundwater to flow on to the ground 
surface or into the well. However, there still needs to be hydraulic connection for flow to 
occur. 

Topographical relief across the permit area includes steep sloped canyons. Cross-sections on 
Map DIX6-3 depict some of these canyon locations as areas in which the topography exceeds 
that of the approximate potentiometric surface elevation. If there were hydraulic connection 
in these locations then one would expect to see groundwater surfacing through a spring or 
seep. There is no spring at this point, illustrating possible errors in the approximate 
potentiometric surface or the lack of hydraulic connection at this point (e.g., confined or 
semiconfined groundwater). Wells having static water elevations significantly above the 
saturation zone result from holes penetrating an aquitard into a confined aquifer, in areas with 
a potentiometric surface lying above the saturated zone elevation. 

Features in the approximate potentiometric surface contours, including irregular bends in 
equipotential contour lines are possibly due to the nature of the available data. Groundwater 
elevations were approximated from the SEO database. Some of the records used are decades 
older than others. The location of each well is reported on the SEO database to within one ~. 
~ section. All of the wells are shown being located in the center of the applicable ~. ~ 
section. USGS topography elevation data was averaged over each ~. ~ section. The 
information recorded on the records (i.e., well depth, well log) and the type of drilling used is 
variable between well reports. All of these variables lead to inaccuracies in the approximated 
potentiometric surface. 

The intent of the preceding discussion is to illustrate the uncertainty when inferring 
subsurface conditions and groundwater conditions. Installation of a groundwater monitoring 
network, per Section DIX6-3.4 and the Mine Plan, will provide data to confirm the 
potentiometric surface in the permit area. 

DIX6-3.2.1.3 RECHARGE 

The recharge area for the Casper Aquifer consists of the top and western slope of the Laramie 
Range, where the Casper Formation is exposed. The primary source of recharge is infiltration 
from rainfall and snow melt, which infiltrates into the exposed sandstones and fractures. The 
majority of recharge occurs between March and August through surface runoff and 
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infiltration. The extent of the outcrop area determines the amount of recharge. The average 
east-west width of the Casper Formation outcrop along the west flank of the Laramie Range is 
4 miles. Precipitation amounts vary with elevation, ranging from an annual average of 10.9 
inches in the foothills around Laramie to approximately 14 inches at the higher elevations 
where the Casper Formation is exposed on the Laramie Range (Lundy, 1978). Assuming an 
annual precipitation of 12 inches on the range flank and that about 10 percent of the 
precipitation recharges the aquifer (Lundy, 1978), approximately 257 ac-ftlyr recharges the 
Casper Aquifer per mile of north-south outcrop. Recharge to the aquifer can be extremely 
variable on an annual and seasonal basis. An average spring recharge raises the 
potentiometric surface by approximately 1 ft (WWC, 1995). The recharge capacity and 
pattern of the Casper Aquifer is still not certain, due to its variation from year to year and 
ability for rapid recharge. 

DIX6-3.2.1.4 DISCHARGE 

Groundwater discharge results when the basin can not circulate all of the annual recharge. 
Discharge from the Casper Aquifer occurs primarily through topographically low areas along 
drainages where the Casper Formation is exposed and through springs. The primary springs 
are located along the western edge of the Casper Formation outcrop area at or near the Casper 
Formation and Satanka Shale contact, west of the permit area, and are associated with major 
faults and folds (WWC, 1993). The remaining groundwater discharges either through 
municipal and domestic water supply wells, upward vertical leakage or flows westward into 
the center of the Laramie Basin subsurface. The only spring known to exist within permit 
area, P80876W (in Government Gully, in the NE~ NW~ of Section 20, T15N R72W), likely 
occurs from fractures in the limestone that are hydraulically connected to lower, saturated 
strata. 

DIX6-3.3 GROUNDWATER QUALITY 

Groundwater quality of aquifers in the southeastern portion of the Laramie basin has been 
docwnented in numerous studies (Lundy, 1978 and Burritt, 1962). Table DIX6-3 presents 
water quality data for wells and springs sampled in the Casper, the Satanka and the 
Chugwater Formations. The data shows a distinct contrast between water quality of the 
Casper Formation and the Satanka Shale. 

DIX6-3.3.1 CASPERAQUIFER 

Throughout the Laramie area, groundwater from the Casper Aquifer is of high quality and 
potable. Water from the Casper Formation is typically dominated by bicarbonate, sulfate, and 
calcium ions, with a fairly neutral pH. Casper Aquifer groundwater can be classified as 
calcium-bicarbonate in the recharge area to a calcium/magnesium-bicarbonate type water 
downgradient (Lundy, 1978). Water chemistry of the Casper Aquifer IS controlled by 
dissolution of calcite and dolomite in the aquifer matrix (Lundy, 1978). 
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The Casper Aquifer has a fairly low concentration of dissolved solids. Total dissolved solids 
concentrations in the Laramie area range from 218 to 230 mg/L (WWC, 1995). The Casper 
Aquifer is hard with values ranging from 190 to 201 mg/L CaC03 (WWC, 1995). Data 
analysis of water taken from several Casper Formation aquifer wells, provided by the 
Wyoming State Engineers Office, is presented in Table DIX6-4. 

Additional groundwater quality data were collected in 1998 for the Etchepare Quarry Permit 
298C-A5, and are presented in Table DIX6-5. The test results exhibit general consistency 
between the wells sampled. These results establish a baseline from which water quality can 
be monitored as mining progresses. 

DIX6-3.4 GROUNDWATER MON1TORING PROGRAM 

Currently, groundwater monitoring is performed quarterly for both static water level and 
water quality. All monitoring and sampling practices are performed in accordance with 
WDEQ/LQD regulation and guideline. The analyte suite has been established through past 
consultations with WDEQ/LQD to address potential types of impacts caused by mining. 
Groundwater monitoring results are listed on Table DIX6-6 and the well locations are 
depicted on Maps DIX6-2 and DIX6-4. Monitoring results are also included in the Annual 
Reports 

Future groundwater monitoring program plans will be established through consultation with 
the WDEQ/LQD. This consultation will include determining the quantity and location of 
future monitoring wells, and may include changes to the analyte suite. This consultation will 
also consider current commitments for both baseline monitoring and monitoring as discussed 
in Section MPIX 4.8.9 of the Mine Plan. 

DIX6-3.5 CASPER AQUIFER PROTECTION PLAN 

The Casper Aquifer Protection Plan (CAPP) is an aquifer protection program implemented by 
the City of Laramie and Albany County. To date, the CAPP has been implemented by the 
City of Laramie. The primary purpose of the CAPP is to reduce the possibility of 
contaminating the Casper Aquifer which supplies the City of Laramie and Albany County 
residents with drinking water (WHP A, 2008). The permit area is located within Casper 
Aquifer Protection Area (CAPA) Zones 2 and 3. CAPA Zones 2 and 3 are designated as the 
Attenuation and Remedial Action Zones, respectively. The purpose of Zone 2 is to protect 
city supply wells from contact with pathogenic microorganisms and to allow for remediation 
or clean-up of a spill that may occur in the vicinity of the well. The purpose of Zone 3 is to 
protect the aquifer from contaminants that may migrate to city supply wells and to allow time 
for the remediation of the contaminant or replacement of the water resource. The CAP A 
zones are delineated based on hydrogeologic and vulnerability mapping. The CAP A is 
depicted on Maps DIX6-2 and DIX6-4. 
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Limestone quarries are identified as a possible source of contamination in the CAPP within 
CAP A Zones 2 and 3. Primary contaminate concerns are fuel and blasting materials. The 
CAPP lists quarry operations within the CAP A as a low priority risk based on distance from 
wellhead, groundwater flow direction consideration and types of contaminants present. 
Furthermore, the CAPP states that long-term impacts of a quarry will be minimal (WHP A, 
2008). 

DIX6-3 .6 GROUNDWATER SUMMARY 

The Casper Formation is the exposed geologic formation within the permit area. The Casper 
Formation is composed of a sequence of interlayered sandstone and limestone, which, when 
saturated, comprises the Casper Aquifer. The Casper Aquifer is the primary water-bearing 
unit in the permit area. The Casper Aquifer is confined or semi-confined by impermeable 
limestone of the Casper Formation and Satanka Shale where present and unconfined where 
absent. Groundwater flow within the Casper Aquifer includes both porous and conduit flows. 
The Casper Aquifer recharge area consists of exposed sandstone of the Casper Formation 
which occurs within the permit area. Casper Formation groundwater quality in the permit 
area has a low concentration of total dissolved solids and is suitable for human consumption. 

DIX6-4.0 WATER RIGHTS 

The SEO Water Rights Database was utilized to search for both surface water and 
groundwater permits. Surface water rights within the permit boundary and the adjacent half
mile boundary are displayed on Map DIX6-4 and listed in Table DIX6-7. There are 33 
surface water permits that exist within the permit boundary and 125 su~face water permits that 
exist within one half-mile of the permit boundary. 

Groundwater rights within the permit boundary and the adjacent 3 mile boundary are depicted 
on Map DIX6-4 and listed in Table DIX6-8. There are 26 groundwater permits that exist 
within the permit boundary and 701 groundwater permits that exist within 3 miles of the 
permit boundary. These water rights are used for municipal, industrial, stock and domestic 
uses. 

DIX6-5.0 MINING IMPACTS ON HYDROLOGY 

Information from this hydrologic investigation will be used to minimize the effect of the 
mining operation on the hydrologic regime and as a guide to measure the progress and 
performance of the restoration of the hydrologic regime after reclamation. Impacts of the 
mining operations to water resources will be minimal and of short duration. 

Mining operations will have minimal impacts to surface water or any permitted water rights. 
The ephemeral streams below the mine sites will receive minimal discharge from the mine 
sites during mining, as runoff will be trapped by containment berms, and rock and hay bale 

Mountain Cement Company 
Etchepare Quarry, Permit 298C-A8 TFN 5 1/110 

flECD MAR 07,2013 
February 2013 
Page DIX6-11 



( 

( 

( 

check dams. Sediment will be trapped in these features as well. As the mine sites will be 
mined at varying time periods per the Mine Plan, effects of mining to downstream hydrologic 
systems will be minimized and cumulative impacts will in all probability be undetectable. 
Reestablishment of vegetation will return watershed discharge to premine levels. Soil losses 
at mined sites are anticipated to be similar to that occurring prior to mining, and will be 
minimized with sediment control and reclamation efforts. 

Mining operations will have minimal impacts on groundwater. Mining is not anticipated to 
impact groundwater recharge, groundwater quality or any permitted water rights in the area. 
Due to the relatively near surface limestone extraction mining will not occur below any zones 
of saturation. MCC is committed to not mining below the groundwater surface. In addition, 
aquitards associated with any unconfined and confined aquifers will not be mined or 
impacted. Test holes bored into the surface limestone at each quarry site detected no evidence 
of water. Only the surface limestone will be affected at each quarry site, which is not part of 
any aquitard or aquifer. MCC is committed to not adversely impacting other groundwater 
users and to mitigating impacts if detected. Baseline and subsequent monitoring will be used 
to determine if groundwater impacts occur. 

Except for emergencies, MCC maintains all equipment at shop facilities at the Laramie 
cement plant. Therefore washing, maintenance, oil changes, etc. will not take place on the 
site, eliminating potential impacts from spills related to those activities. No permanent fuel 
storage facilities are needed at the site (i.e., permanent fuel tanks). MCC has an area 
designated away from the mine site for parking and fueling mobile equipment; thereby 
eliminating the potential impacts to groundwater within the mine area from refueling and fuel 
storage. If a spill occurs, the MCC's Spill Prevention Control and Countermeasure Plan 
(SPCC) will be applied. Major spills and leaks would be mitigated immediately utilizing 
mobile equipment (i.e. backhoes, front-end loaders, haul tracks). Contaminated material 
would be transported off-site. The remote locations of equipment for maintenance and 
refueling and the commitment to the SPCC Plan will further minimize the potential for 
impacts to groundwater from fuel. 

MCC will be in close contact with LQD prior to, throughout and during mining operations, 
including reporting of monitoring results and proposed mitigation activities, if needed. 
Quarry operations have been active in the area for at least 50 years, with no reported impacts 
to surface water and/or groundwater. No impacts to the water quantity or quality are foreseen, 
both during and following mining. 
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Table DIX6-1. Casper Aquifer Parr )ters ) 

Location Thickness of Producing Hydraulic 

Well Number( s )" Township-Range-Section Producing Zoneb Zone Storage Transmissivity Conductivity 

USGS Numbering System (feet) (inclusive) Coefficient (feet2 /day) (feet/day) Test Method 

Well - - dinC d "th. 
-· d limited· · 

-· J 
bil"' e -· "J 

CR3 16-73-16 cdd 50 epsilon ----- 130 2.6 Specific capacity 
CR2 16-73-16 caa 60 epsilon ----- 80 1.3 Specific capacity 
C16 16-73-29 bca 385 gamma-epsilon ----- 50 0.13 Van Everdingen solution 
Cl6 16-73-29 bca 385 gamma-epsilon ----- 42 0.11 Specific capacity 
C50 15-73-20 baa 580 alpha-epsilon ----- 130 0.22 Jacob solution 
C50 15-73-20 baa 580 alpha-epsilon ----- 120 0.21 Specific capacity 
Cl5 16-73-21 cbc 180 gamma-epsilon ----- 18 0.1 Jacob solution 
C15 16-73-21 cbc 180 gamma-epsilon ----- 20 0.11 Specific capacity 
C31 15-73-01 dba2 38 gamma ----- 57 1.5 Jacob solution 

C48,C49 15-73-17 deb, dbc 575 alpha-epsilon ----- 186 0.32 Closed contour 

Well d" ffaults wh ksh "fi dfr bil"' f ·--·----·--mproxnnnyo ___ ·--·- _______________________ --------------··- -----·-----J 

C25 15-73-02 bab 650 alpha-epsilon ----- 11,000 17 Jacob solution 
C21, C24, C25 73-35 aaa, 15-73-02 aba, 15-73-02 650 alpha-epsilon .001 18,000 28 Theis solution 

C25 15-73-02 bab 650 alpha-epsilon ----- 26,000 40 Specific capacity 
C24 15-73-02 aba 650 alpha-epsilon ----- 14,000 22 Specific capacity 
C46 15-73-14 dac2 700 alpha-epsilon .006 18,000 26 Theis solution 

L__ __ -=C--'4~6__ 15-73-14 dac2 700 alpha-epsilon ----- 23,000_ 33 Specific capacity 

Notes: 
Data From Lundy, 1978 

a C =Casper aquifer, comprised of the Casper and Fountain formations, 
CR = Combined Casper aquifer and Satanka Shale 

b Length of slotted casing or open hole in unfaulted zones; total thickness of Casper aquifer in faulted zon~s 
c Hydraulic gradient of 0.07 ftlft utilized 

d Hydraulic gradient of 0.008 ftlft utilized 

e Intrinsic effective porosity value of0.14 (14%) utilized (Lundy, 1978) 

f Groundwater velocities are not calculated due to unknown porosities 

CO".) -c:::a 
c:-.1 

c:,:,r-_c:::a -... _a= 
_...:: 

:E 
Inca 
::z::~ 
...... l!.d ..,.....-«::: 

') 

Groundwater Velocity Groundwater Velocity 

Permit Areac Valley Bottomd 

(feet/year) (feet/year) 

475 54 
237 27 
24 3 
20 2 
40 5 
38 4 
18 2 
20 2 

274 31 
58 7 
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Table DIX6-2. Potentiometric Surface Groundwater Elevations 

SEQ Permit 

P96838W 
Pl9563P,Pl48804W,Pl43437W 
Pl02500W,Pl33074W,P98779W 
Pl08817W 
Pl01402W 
Pl06854W 
P99826W 
Pl03296 
Pll5992W,Pl06426W 
Pl9569P,Pl9570P 
Pl47688W 
Pl02148W 
PII1804W 
Pl21656W 
Pl9580P 
Pl9564P 
Pl9565P 
Pl52025W 
Pl49013W 
P38303W 
P5769W 
P38304W 
P5767W,P75328W 
P49103W,P72982W,P5768W 
P73055W 
Pl02243W 
Pl31638W 
P96994W 
Pl50325W,P92885W 
P98131W 
Pl06853W,Pl51006W,P98132W 
P8765P 
P2558W 
Pl06852W,P98131W 
P8769P 
P8770P 
P80876W 
P8767P 
P8772P 
P8766P 
P40266W 
P34766W 
Pl06649W,P63564W 
P63533W 
P63334W,P72966W,P77630W,Pl09498W,P83076W,Pl25275W,P94722W,P62398W 
P53955W 
P29196W,P46209W,P49224W,P49225W,P55632W,P59161W,P62980W,P62982W,Pl050W 
P59577W 
P34315W,P34316W 
P46205W,P68130W,P61026W,Pl05200W,P63550W,P95787W,P5W,P65133W 
P72312W,P72684W,P76535W,Pll7430W,P5W,P73629W,P71912W,P63720W,P56897W, 
P56001W,P55633W,P55193W,P53530W,P49157W,P44232W,P26827W,Pl6789P 
P38657W,P36068W,P9247W,P48638W,P39529W,P36069W,P40499W,P36646W,P43839W, 
P36946W,Pl483W,P8601P,P94469W,P34726W,Pl6788P,P85691W,P31607W 
P41627W,P69894W,P71527W,P78172W,P95040W,Pl5696P,P73717W,P71884W,P40592W, 
P40357W,P40356W,P28373W,P8601P 
P46210W,P92375W 

Calculated Groundwater Elevation I 

8620.00 
8587.11 
8622.21 
8555.00 
8535.00 
8445.00 
8426.00 
8568.00 
8372.09 
8419.00 
8441.00 
8288.00 
8406.00 
8113.00 
8085.00 
7891.60 
7711.20 
7481.00 
7453.08 
7354.00 
7360.00 
7334.00 
7348.41 
7354.00 
7242.00 
7325.00 
7257.00 
7387.00 
7353.50 
7357.80 
7370.01 
7886.40 
8597.00 
7361.50 
7495.10 
8023.80 
7915.00 
8327.30 
7747.29 
8364.40 
7309.00 
7292.00 
7342.20 
7338.00 
7333.50 
7345.00 
7338.44 
7305.00 
7328.00 
7323.38 

7318.53 

7372.65 

7336.15 
7334.00 
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Table DIX6-2. Potentiometric Surface Groundwater Elevations 

SEO Permit Calculated Groundwater Elevation I 

P43392W,P73899W 7351.50 
Pl52206W 7336.00 
Pl6922P 7326.90 
Pl44071W,Pl59105W 7348.00 
Pl24026W,P39298W 7348.50 
Pll6191W 7329.00 
Pll6195W 7322.00 
P39844W 7355.00 
P430C 7310.00 
P36531W,P43721W,P64826W 7319.33 
P724IIW 7289.00 
P57005W,P66932W 7303.00 
P31363W 7315.00 
P31362W 7246.00 
Pll0152W 7306.00 
Pl54C,Pl55C,P55505W,P55506W,P55507W,P72690W,P72691W,P72692W,Pl53C 7335.89 
Pl02061W,Pl56466W,P30940W 7323.46 
Pl5665W,Pl4875W,Pl00005W,Pl02084W,P84983W,Pl57586W,P92168W 7287.70 
Pl05404W,P98130W,P98008W,Pl20043W 7298.50 
Pll0852W,Pl8521P,Pl8522P 7278.33 
Pl00993W,Pl09215W,P65485W 7293.33 
P88874W 7304.00 
Pl8520P,Pl58525P 7239.00 
Pl00522W,Pl28164W,P24865W 7312.33 
P71974W,P99246W 7327.50 
P39385W 7319.70 
Pl09769W 7327.00 
P92077W 7299.00 
Pl02266W,P85708W 7297.00 
Pl01738W 7316.00 
Pl00851W,Pl00860W 7309.00 
Pl05184W,Pl7936P 7311.00 
Pl05576W 7322.00 
Pl01654W 7322.00 
P2659W,P96058W 7326.50 
P99770W,P99771W,P99772W,P99773W,P92936W 7332.60 
Pl3695W,P31876W,P31745W 7330.33 
P72810W 7338.00 
Pl6921P 7332.00 
P94793W 7450.00 
Pl00462W,Pl49978W 7367.50 
Pl09363W 7316.00 
P49869W 7285.00 
P95834W 7321.00 
P94730W 7371.00 
Pl01993W 7382.50 
Pl23256W 7472.00 
Pl6920P, P725G 7327.19 
Pl6919P,P23G,P24716W 7346.00 
Pl57931W 7304.00 
Pl25627W,Pl57637W 7309.00 
Pl44073W 7296.00 
Pl09344W 7305.00 
Pl07563W,Pl26866W 7339.00 
Pl05082W 7343.47 
Pl02615W 7314.00 
P98640W 7321.00 
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Table DIX6-2. Potentiometric Surface Groundwater Elevations 

SEQ Permit 

P98471W 
Pll5635W 
Pll9006W 
Pl05088W 
Pl02304W 
Pl04810W 
Pl04443W 
Pl63598W 
Plll480W 
Pl45651W 
Pl09771W 
Pl34391W 
Pll7662W 
Pl7935P 
Pl27132W 
P95938W 
P94924W 
MC-MW#l 
MC-MW#2 

Water levels and well location data from SEQ 
Topographic data from USGS 

Calculated Groundwater Elevation I 

7335.00 
7359.00 
7338.00 
7324.67 
7338.00 
7353.00 
7340.00 
7433.00 
7334.00 
7380.00 
7309.54 
7352.00 
7375.00 
7346.00 
7756.66 
7343.08 
7365.77 
7469.05 
7500.57 
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Table DIX6-3. Groundwater Quality in the Vicinity of Laramie 

Casper Aquifer 

C4 17-72-31 ebb 7/1511976 8.5 8.2 7.7 40 18 

C7 16-72-05 dd 7/2711976 8.2 7.0 7.7 40 17 

CI3 16-72-15 cdd 7/19/1976 7.0 6.3 7.7 54 15 

CI4 16-73-19 dd 7/2311976 12.5 7.2 7.6 44 12 

CIS 16-73-21 cbc 7115/1976 13.8 13.2 7.6 27 20 

CI6 16-73-29 bca 8/5/1976 8.3 8.3 8.6 13 20 

Cl6 6/24/1976 9.5 9.7 8.3 18 20 

CI6 8/5/1976 12.8 14.5 8.0 25 20 

CIS 16-73-25 dad 6/30/1976 8.2 7.5 7.8 46 15 

Cl9 16-72-29 cc 7/2611976 8.7 6.7 7.6 53 II 

C20 16-73-26 bdd 7/1611976 8.6 8.4 7.7 40 20 

C22 16-73-33 acd 7/13/1976 11.8 11.8 8.0 31 21 

C23 16-73-35 deb 8/4/1976 8.2 8.2 7.3 52 16 

C25 15-73-02 bah 712611976 9.6 8.6 7.4 49 17 

C27 15-73-01 ebb 7/2Ii1976 8.7 8.6 7.4 50 17 

C30 15-73-01 dbal 7/20/1976 9.5 7.5 7.2 48 12 

C32 15-73-01 dac 7/2011976 12.2 7.4 7.1 50 15 

C33 15-72-06 db 7/201!976 8.3 6.9 7.5 57 13 

C34 15-72-06 cc 7/2011976 9.4 7.1 7.5 44 15 

C35 15-72-03 cab 7/2211976 6.0 6.0 7.1 62 5 

C36 15-73-12 bcbl 8/311976 8.1 8.0 7.4 42 25 

C37 15-73-12 bcb2 7/23/1976 8.3 7.6 7.3 49 16 

C38 15-73-12 dbb 7/21/1976 8.6 7.5 7.3 51 15 

C40 15-72-08 da 7/22/1976 8.2 6.4 7.4 60 15 

C41 15-73-09 aab 7/21/1976 11.1 11.1 7.5 43 25 

C42 15-13-14 aha 6/30!1976 8.3 7.8 7.9 48 17 

C43 15-72-14 bbc 7/22/1976 6.3 6.3 7.3 67 0 

C48 15-73-17 deb 7/23/1976 12.8 12.8 7.5 27 22 

C49 15-73-17 dbc 7/23/1976 13.2 13.2 7.6 35 26 

C51 15-72-20 baa 7/2/1976 6.4 6.3 7.5 59 9 

C52 15-72-20 aac 7/27/1976 7.7 6.3 7.5 54 12 

C53 15-72-22 bad 7/22/1976 8.2 6.3 7.0 85 5 

C55 15-72-19 cbd 8/3/1976 6.9 6.6 7.3 52 13 

C59 15-73-23 cca 7/2/1976 7.8 7.8 7.4 47 16 

C60 15-72-29 ccb 7/2/1976 7.1 6.8 7.6 57 12 

C61 15-72-28 dda 8/3/1976 5.6 5.1 7.2 62 6 

C65 15-73-34 ddc 7/711976 8.0 8.1 6.7 45 16 

Soldier Springs 15-73-23 dec 7/23/1997 --- --- --- 58.4 17.2 

Casper/Satanka Afixed 

CR6 1!6-73-03 ac 7/15/1976 7.9 7.9 6.9 310 63 

CR7 II 5-73-03 abd 7/8/1976 7.2 7.1 7.0 184 62 

CR8 116-73-35 ccd 7/811976 7.7 7.6 7.2 40 20 

Chui!Waler 

TCI 16-73-28 add 7/16/1976 8.7 8.6 7.2 308 97 

TC2 16-73-34 caa 7/13/1976 13.5 10.0 7.4 200 126 

TC3 15-73-03 bdc 7/8/1976 9.0 8.9 7.2 480 92 

TC4 15-73-15 baa 6/30/1976 8.3 8.2 6.3 214 51 

Notes: 

Data from Lundy. 1978 

a) C =Casper aquifer, comprised of the Casper and Fountain formations, 

S ~ Satanka Shale. 

TC = Chugwater Formation, 
CR ~ Combined Casper aquifer and Satanka Shale 

b) United States Geological Service numbering system. 

4.1 2.20 3.04 8 215 5.5 12.0 

3.3 .88 1.76 7 190 18.0 8.9 

2.0 .46 .59 9 226 3.2 9.8 

1.9 .52 .II 5 195 5.0 8.4 

4.6 1.05 1.38 25 167 4.0 10.1 

5.8 1.22 1.68 25 129 .8 2.9 

7.0 1.08 1.99 27 146 1.0 5.5 

7.0 1.39 1.98 26 167 5.3 7.6 

1.9 .61 .10 6 213 .5 8.2 

1.6 .65 .01 8 209 3.4 8.3 

3.0 .85 .64 6 219 4.5 10.0 

6.5 1.25 .77 18 195 1.2 10.6 

1.9 .71 .33 6 227 4.0 8.7 

2.0 .85 .II 6 233 2.0 8.6 

2.1 .85 1.71 8 228 8.0 9.2 

1.9 .68 .37 9 200 6.2 9.7 

1.6 .72 .01 7 220 5.5 10.0 

2.0 .93 .05 10 231 8.1 10.5 

1.5 .83 .48 8 210 6.6 9.3 

1.6 .83 .05 7 212 2.2 9.0 

2.5 1.28 4.25 II 230 .8 8.9 

1.9 .76 5.40 7 223 4.9 8.7 

1.6 .74 .37 6 229 5.0 9.1 

1.3 .47 .03 7 251 4.9 8.2 

7.1 1.37 .43 28 244 2.0 9.9 

1.7 .86 .50 6 221 4.6 9.7 

.9 .32 .04 6 208 5.0 6.7 

6.7 1.10 1.70 30 174 3.8 8.7 

9.0 1.13 .01 38 176 5.8 8.9 

2.2 .47 6.41 7 215 4.6 9.6 

1.6 .96 .37 6 223 3.7 8.6 

8.2 .67 25.60 8 250 16.0 7.8 

1.5 .58 .16 6 213 4.9 8.4 

3.2 .95 2.98 10 215 4.2 9.6 

1.9 .54 .44 10 214 7.0 13.2 

1.2 50 .01 7 212 4.6 6.9 

5.3 .91 4.86 17 203 5.8 10.1 

1.9 <1.0 3.50 12 218 <0.1 9.2 

11.2 1.82 4.81 950 155 4.5 23.4 

7.0 1.74 7.46 553 176 3.6 23.7 

3.1 1.13 2.10 12 228 3.1 10.8 

15.6 2.08 3.85 1060 !56 4.3 23.9 

97.0 3.80 41.88 822 392 105.0 34.4 

15.0 2.20 7.35 1580 179 135.0 30.1 

9.3 1.48 16.30 562 228 6.4 18.2 

203 368 

196 357 

211 383 

178 327 

180 328 

139 269 

159 297 

181 329 

188 348 

193 353 

198 361 

192 348 

207 378 

205 302 

214 389 

192 348 

203 369 

220 393 

194 346 

197 357 

214 404 

208 375 

208 380 

225 408 

242 425 

202 363 

194 343 

191 343 

215 366 

210 358 

208 376 

285 502 

197 366 

206 375 

213 378 

197 359 

210 379 

208 377 

1449 1618 

933 1189 

209 393 

1596 1785 

1619 1874 

2300 2282 

996 1233 
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Table DIX6-4. SEO Groundwater Quality Data in the Vicinity of the Permit Area 

Well No. & Facility Name N02 asN 

mg/1 

P45893W 

Soldier Springs #2* 48.9 15.4 181 0 1.4 
P45895W .. 
Pope #4 51 19 230 0 0 

Turner #1** 49 22 240 0 0.01 

Turner #2** 35 20 210 0 0.01 

Turner #3** 36 29 240 0 0 
P64826W 

Eisenhauer # 1** - - - - - - - - 2.6 
P9247W 

Attebery #1** -- - - -- - - 4.8 
P15665W 

Fuchs #1** - - -- - - - - 3.9 
P66932W 

Hanscom # 1 ** -- - - -- - - 0.5 
P65485W 

Beasley #1** -- - - - -- - 2.7 

*sampled by MCC and analyzed by Wyoming Analytical Labs, Laramie, Wyoming. 

**nata provided by the Wyoming State Engineers Office (SEO). 

( 
'" l, 

189 7.8 

210 8.2 

210 8.2 

170 8.3 

210 8.3 

300 - - -

195 -- -

556 - --

180 -- -

390 - --

Conductivity 
11mhos/cm 

373 

370 

380 

380 

340 

360 

220 

720 

267 

760 

i 

I 

I 
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Table DIX6-5. Groundwater Quality Data in the Vicinity of the Permit Area ....... 
c:::. 
C"..;a 

Hardness 
Well No. Water Elevation mg/1 

00 
0\ 

P72810W 7320 225 
~ P94793W 7391 231 
:::l ..., P8769P 7495 221 I ...... ...... P95938W 7420 232 

00 P72810W 7318 219 
0\ 

P94793W I 7390 215 "3 
'7 
"' 

P8769P 7495 201 
...... P95938W 7410 238 
00 P94793W 0\ -- - -
~ P8769P - - - -:::l 

<e: P95938W -- - -I 
00 

Trip Blank ...... - - - -
---·--

177 
179 
177 
191 
179 
182 
167 
195 
--
--

--
--

( 

I Nitrate I Sulfate I Conductivity 1 ·~~ 1 
mg/1 mg/1 f.lillhos/cm 

c:::. ....... 
-c::» -.._CII:': 

1.3 7 353 
1.4 8 352 
1.3 7 353 
1.1 6 369 
0.9 9 266 
1 8 334 
1 9 125 

0.8 7 301 
- - - - --
- - - - - -

- - - - --
- - - - --

230 
230 
230 
230 
220 
220 
210 
220 
--
--
--
--

7.68 
7.64 
7.69 
7.65 
8.03 
7.91 
8.24 
7.88 
--
- -
- -
- -

'oc:c -== Lnc:. 
:z:c:_:, 
1.1... 1.&.1 

t- .C::: 
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Table DIX6-6. Groundwater Quality Data in the Permit Area 

Water Level 
Groundwater Lab Conductivity Total Dissolved Total Alkalinity 

Elevation @25°C Solids @ 180 oc as CaC03 

ft-bgs ft-msl J..Lmhos/cm mg/L mg/L 
-----

SEO Permit #P95938W 

1114/2004 205 7363.75 357 210 208 

3/10/2004 196 7372.75 354 220 207 

6/30/2004 176 7392.75 366 270 207 

8/24/2004 191 7377.75 392 220 207 

2/22/2005 198.1 7370.65 376 200 206 

6/21/2005 198.4 7370.35 349 220 208 

8/30/2005 197.58 7371.17 364 210 204 

12115/2005 196.65 7372.1 395 220 206 

5/25/2006 197.92 7370.83 390 210 190 

7/31/2006 198.87 7369.88 392 210 213 

9/27/2006 198.93 7369.82 386 200 199 

12/7/2006 198.96 7369.79 375 190 196 

3/20/2007 197.92 7370.83 393 220 203 

6/25/2007 198.87 7369.88 392 250 210 

9/6/2007 198.93 7369.82 392 220 206 

11129/2007 198.96 7369.79 397 220 204 

2/5/2008 NA 390 220 210 

5/29/2008 NA 370 200 191 

9/4/2008 NA 391 240 199 

12/10/2008 NA 376 210 240 

3/25/2009 N/A 364 230 205 

6/4/2009 N/A 388 220 246 

9/3/2009 N!A 376 180 204 

12/7/2009 N/A 356 210 249 
------- ---

Total Depth 360' 

Measuring Point Elevation 7668.75 c 

!\ ( 

Total Hardness 
as CaC03 

mg/L 

209 

206 

216 

198 

212 

205 

219 

211 

210 

212 

207 

209 

200 

200 

200 

209 

221 

203 

210 

201 

208 

194 

206 

206 

Nitrate+ Nitrate Total Petroleum 
asN Hydrocarbons 

mg/L mg/L 

1.38 <1 

1.31 <1 

1.34 <1 

1.39 <1 

1.28 <1 

1.23 <I 

1.31 <1 

1.31 <1 

1.5 <5 

1.39 <1 

1.25 <1 

1.14 <1 

1.2 <1 

0.58 <1 

1.27 <1 

1.1 <1 

1.07 <5 

1.08 <5 

1.08 <5 

1.03 <5 

1.22 <1 

1.03 <I 

1.2 <1 

1.16 <1 
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Table DIX6-6. Groundwater Quality Data in the Permit Area 

Water Level 
Groundwater Lab Conductivity Total Dissolved Total Alkalinity 

Elevation @25 °C Solids@ 180 oc as CaC03 

ft-bgs ft-msl jlmhos/cm mg/L mg/L 

MC-MW#l 

6/6/2006 185.95 7488.12 380 220 210 

7/3112006 185.7 7488.37 386 210 202 

9/27/2006 186.33 7487.74 374 210 187 

1217/2006 187.4 7486.67 365 190 184 

3/19/2007 17.16 a 372 220 193 

6/25/2007 10.48 a 337 240 192 

9/6/2007 186.57 7487.5 380 210 193 

11129/2007 186.61 7487.46 389 220 195 

2/5/2008 10.12 a 380 220 190 

5/29/2008 184.95 7489.12 362 190 181 

9/4/2008 179.93 7494.14 367 230 185 

12/10/2008 180.56 7493.51 358 200 222 

3/25/2009 N/A 346 230 186 

6/4/2009 N/A 379 210 233 

9!312009 NIA 377 190 158 

1217/2009 N/A 346 210 242 
-- ---

Total Depth 380' 

Measuring Point Elevation 7674.07 c 

MC-MW#2 

6/6/2006 189.43 7495.83 360 200 200 

7/31/2006 188.5 7496.76 364 210 194 

9!2712006 189.33 7495.93 359 200 182 

1217/2006 190.2 7495.06 356 200 178 

3/19/2007 192.39 7492.87 366 220 186 

( 

Total Hardness Nitrate+ Nitrate Total Petroleum 
as CaC03 asN Hydrocarbons 

mg/L mg/L mg/L 

210 1.3 <1 

206 1.51 <1 

201 1.42 <1 

201 1.32 <1 

203 1.35 <1 

192 1.18 <1 

195 1.45 <1 

202 1.41 <1 

201 1.27 <1 

189 1.26 7b 

204 1.75 <1 

188 1.21 <1 

204 1.48 <5 

193 1.3 <5 

190 1.6 <5 

204 1.37 <5 

210 1.2 <5 

199 1.37 <5 

193 1.36 <5 

198 1.25 <5 

190 1.26 <1 
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Table DIX6-6. Groundwater Quality Data in the Permit Area 

Water Level 
Groundwater Lab Conductivity Total Dissolved Total Alkalinity 

Elevation @25°C Solids @ 180 oc as CaC03 

ft-bgs ft-msl f.tiDhos/cm mg/L mg/L 

6/25/2007 9.31 a 365 240 185 

9/6/2007 9.29 a 373 190 188 

11129/2007 195.56 7489.7 372 220 187 

2/5/2008 191.62 7493.64 370 210 190 

5/29/2008 185.45 7499.81 353 200 171 

9/4/2008 183.42 7501.84 357 210 183 

12110/2008 183.74 7501.52 355 210 224 

3/25/2009 N/A 341 220 184 

6/4/2009 NIA 364 200 228 

9/312009 NIA 351 190 186 

1217/2009 NIA 338 200 229 

Total Depth 380' 

Measuring Point Elevation 7685.26 c 

SEO Permit #P123256W 

9/6/2007 10.09 7659.91 398 220 203 

11129/2007 10.73 7659.27 388 230 193 

2/5/2008 10.18 7659.82 380 220 190 

5/29/2008 11.29 7658.71 367 210 181 

9/4/2008 10.23 7659.77 372 220 189 

12/10/2008 10.26 7659.74 370 230 225 

3/25/2009 N/A 359 250 192 

6/4/2009 N/A 379 220 236 

9/3/2009 N/A 370 190 192 

1217/2009 NIA 352 210 238 ______ ._ 
Total Depth 420' 

Measuring Point Elevation 7670.00 d 

( ( 

Total Hardness 
as CaC03 

mg!L 

186 

194 

193 

190 

189 

194 

180 

197 

187 

196 

195 

189 

200 

198 

195 

196 

194 

208 

199 

204 

204 

Nitrate+ Nitrate Total Petroleum 
asN Hydrocarbons 

mg!L mg/L 

0.64 <1 

1.39 <1 

1.3 <1 

1.21 <5 

1.78 <5 

1.79 <5 

1.17 <5 

1.36 <5 

1.1 <5 

1.3 <5 

1.27 <5 

1.55 <1 

1.53 <1 

1.52 <5 

1.44 <5 

1.7 <5 

1.35 <5 

1.65 <5 

1.35 <5 

1.6 <5 

1.53 <5 
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Table DIX6-6. Groundwater Quality Data in the Permit Area 

Water Level 
Groundwater Lab Conductivity Total Dissolved Total Alkalinity 

Elevation @25°C Solids @ 180 oc as CaC03 

ft-bgs ft-msl 11mhos/cm mg/L mg/L 

Total Hardness Nitrate+ Nitrate 
as CaC03 asN 

mg/L mg/L 

Total Petroleum 
Hydrocarbons 

mg/L 
CC¥:l -c:::: 
C'-..: 

c::::t ...... 
-= 

Data collected by MCC :::- &::~:: 
--oa::~ 

footnotes: ._ :& 

( 

In 
The perceived rapid water elevation increase in MCMW#1 and #2 is a result of faulty measurements by the contractor. This issue has been addressed by :z:~ 

a MCC and WDEQ/LQD a....1.11.1 
t--&:111:: 

TPH is determined through use of EPA Method 1664A-" Method 1664 is a performance-based method applicable to aqueous matrices that requires the 
use of n-hexane as the extraction solvent and gravimetry as the determinative technique. Alternative extraction and concentration techniques are 

b allowed, provided that all performance specifications are met. In addition, QC procedures designed to monitor precision and accuracy have been 
incorporated into Method 1664." -United States Environmental Protection Agency, Clean Water Act Analytical Methods, Method 1664. -
http://water.epa.gov/scitech/methods/cwa!oil/1664.cfm TPH detection could have occured due to a spill or sampling/analysis error; but as this detection 
is a singular circumstance, it is likely erroneous. 

c Monitoring well measuring point elevation surveyed September 2010 

d The groundwater measuring point elevation (topography elevation) was approximated from the SEO database, per \4, \4 section. 

( 
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Table DIX6-7. Surface Water Rights Within One-Half Mile of the Permit Area 

§ 

!! ~ § z 
R g 

~ 
<:· _E· :a ~ c ~ z " § "" v § I 

§ z ~ "' !! ~ ~ ~ ~ l ~ g 
~ i ..,:;_.. 2 0 " 5 ~ ~ "' 0. 

~ ~ .;: g '0' §: 
-'1 -'1 " " 0. 0 _, 

"' "' 
<( <( "' "' Mrs. Maggie 

C36/522A 14 N 72 3 5NENW PU OR! Williams, et al. Gilmore Sptin 'S No. 2 STO Gilmore Pipe Line No. 2 
Mrs. Maggie 

C36/522A 14 N 72 3 5NENW X PUD OR! Williams, et al. Gilmore Sorin 'S No. 2 STO Gilmore Pine Line No. 2 

PI0895D 14 N 72 3 5NENW PU OR! STO Gilmore Pine Line No. 2 9/6/1911 

PI0895D 14 N 72 3 5NENW X PUD OR! STO Gilmore Pipe Line No. 2 9/6/1911 

PI4187S 14 N 72 5 6NWNW ox UNA STO Cotton Stock Resetvoir 11/1/2000 

PI3372D 15 N 72 17 II swsw 8 EXP OR! STO !RR Sorin' Ditch 7/8/1913 
STO, !RR, 

PI4738D 15 N 72 17 II SWSW X PUD OR! DOM Kassahn Ditch 12/10/1915 
!RR. 
STO, 

C42/634A 15 N 72 18 10 NWSW 24 ADJ OR! Hennan G. Kassahn Perennial Snrin 'S DOM Kassahn Ditch 
STO, !RR, 

Pl4738D 15 N 72 18 IONWSW 24 ADJ OR! DOM Kassahn Ditch 12/10/1915 
!RR, 
STO, 

C42/634A 15 N 72 18 II SWSW 5.3 ADJ O!U Hetman G. Kassahn Perennial Sprin •s DOM Kassahn Ditch 
STO, IRR, 

PI4738D 15 N 72 18 II SWSW 5.3 ADJ OR! DOM Kassahn Ditch 12/10/1915 
!RR, 
STO, 

C42/634A 15 N 72 18 15 SWSE I ADJ ORI Hennan G. Kassahn Perennial Sptin •s DOM Kassahn Ditch 
STO,IRR, 

PI4738D 15 N 72 18 15 SWSE I ADJ OR! DOM Kassahn Ditch 12/10/1915 
!RR, 
STO. 

C42/634A 15 N 72 18 16 SESE 5 ADJ OR! Hennan G. Kassahn Perennial Springs DOM Kassahn Ditch 
STO, IRR, 

Pl4738D 15 N 72 18 16 SESE 5 ADJ OR! DOM Kassahn Ditch 12/10/1915 

Pl3372D 15 N 72 19 I NENE 20 EXP OR! STO lRR Smin' Ditch 7/8/1913 

Pole Mountain Ranger 
USDA. Forest Station Domestic Water 

C57/325A 15 N 72 19 10 NWSW PU OR! Service Ran •er Sorin ' DOM Supply S stem Pipeline 
Pole Mountain Ranger 
Station Domestic Water 

Pl8881D 15 N 72 19 10 NWSW PU OR! DOM Supply §ystem Pipeline 2/28/1938 
P9620D 15 N 72 20 4 SENE X PUD OR! IRR Chris Klein Ditch No. 8 2/28/1910 

Colorado Land, 
Water & Live Stock 

C35/249A 15 N 72 20 5NENW PU OR! Company Unnamed Soting STO No Ditch 
Colorado Land, 
Water & Live Stock 

C35/249A 15 N 72_2Q __:; ]\!El'JW )(_ Pl,J!J_ OBI ' ·- ----
Company Unnamed Spting STO No Ditch 

( ( 

fi 
u 

l 
" "' 

ARTHUR WILLIAMS 

ARTHUR WILLIAMS 
COTTON HOLDINGS, 
L.L.C. 
THE COLORADO LAND 
WATER & LIVESTOCK 
CO. CORP. 

HERMAN G. KASSAHN 

HERMAN G. KASSAHN 

HERMAN G. KASSAHN 

HERMAN G. KASSAHN 

HERMAN G. KASSAHN 
THE COLORADO LAND 
WATER & LIVESTOCK 
CO. CORP. 

FOREST SERVICE U.S. 
A. DEPT. 
AGRICULTRUE 
CHRIS KLEIN 

~ ~ i ~ 
" a a 

"' 0. ::> ::> 

" " " "' "' "' "' "' 
9/6/1911 

9/6/1911 
Gilmore Springs 
No.2 0.056 CFS 
Gilmore Springs 
No.2 0.056 CFS 

Gilmore Gulch 1.25 ACFT 

Unnamed Sptin' 0.4 CFS 

Perennial Sprin •s 0.5 CFS 

12/10/1915 

Perennial Springs 0.5 CFS 

12/10/1915 

Perennial Sorin •s 0.5 CPS 

12/10/1915 

Perennial Smin •s 0.5 CFS 

12/10/1915 

Perennial Springs 0.5 CPS 

Unnamed Soting 0.4 CFS 

2/28/1938 

Ranger Spring_ 0.04 CPS 
Laramie River 0.45 CPS 

11/26/1909 

11/26/1909 
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Table DIX6-7. Surface Water Rights Within One-Half Mile of the Permit Area 

~ 
ru ~ § z 

ru ::: '';i 

i 
i:;• i:;· 

0. X E: z 
"' .E ~ = ~ ·c 15 ~ ·~ ru § i 

0 ,., ~ 

~ J ~ g ] 'ii J z " .. "" . ., ~ "' .. 
0 ~ ~ ~ ~ '5' ~ ~ ~ ::: ::: ,_ 0' ,.., 

"' < .. < "' "' 

PI3372D 15 N 72 20 5NENW X PUD OR! STO IRR Snrin, Ditch 7/811913 
PI3448D 15 N 72 20 5NENW X PUD OR! STO Sprin' Ditch 4/11/1913 
P9399D 15 N 72 20 5NENW PU OR! STO No Ditch 11/2611909 
P9399D 15 N 72 20 5NENW X PUD OR! STO No Ditch 11/26/1909 

STO. 
C41/528A 15 N 72 28 11 swsw PU ORJ C. H. Thornton Thomton Sptings DOM Thornton Reservoir 

STO. 
C41/528A 15 N 72 28 II SWSW X PUO OR! C. H. Thornton Thornton Sorings DOM Thornton Resen1oir 
C41/529A 15 N 72 28 II SWSW PU RES C. H. Thornton Thornton Springs RES Thornton Ditch No. I 
C41/529A 15 N 72 28 11 swsw X PUD RES C. H. Thornton Thornton Sorin '5 RES Thornton Ditch No. 1 
C41/530A 15 N 72 28 II SWSW PU RES C. H. Thornton Thornton Springs RES Thornton Ditch No. 2 
C41/530A 15 N 72 28 11 swsw X PUD RES C. H. Thomton Thornton Sorin '5 RES Thornton Ditch No. 2 
C41/531A 15 N 72 28 11 SWSW X PUD RES C. H. Thornton Thornton~ril)gS RES Thornton Ditch No. 3 
C41/531A 15 N 72 28 II SWSW PU RES C. H. Thornton Thornton Springs RES Thornton Ditch No. 3 

RES. STO. 
PI3255D 15 N 72 28 II SWSW PU RES DOM Thornton Ditch No. 1 6/26/1915 

RES. STO, 
PI3255D 15 N 72 28 11 swsw X PUD RES DOM Thomton Ditch No. 1 6/26/1915 

RES. STO. 
PI3256D 15 N 72 28 II SWSW PU RES DOM Thornton Ditch No. 2 6/26/1915 

RES. STO. 
PI3256D 15 N 72 28 II SWSW X PUD RES DOM Thomton Ditch No. 2 6/26/1915 

RES. STO, 
PI4411D 15 N 72 28 II SWSW X PUD RES DOM Thomton Ditch No. 3 9/12/1916 

RES. STO, 
PI4411D 15 N 72 28 II SWSW PU RES DOM Thomton Ditch No. 3 9/12/1916 

P2865R 15 N 72 28 II SWSW PU OR! STO DOM Thomton Reservoir 6/29/1915 

P2865R 15 N 72 28 II SWSW X PUO OR! STO DOM Thornton Reservoir 6/29/1915 
City of Laramie and 
the Union Pacific MUN. City Ditch and Pipe Lin 

C48/168A 15 N 73 12 13 NESE ADJ OR! Rail Road Comoanv Citv S01in '' Creek RAI Ditch) 
City of Cheyenne, MUN. 
Board of Public IND. Little Snake Diversion 

C76/317A 15 N 73 12 13 NESE ADJ ORI Utilities Rose Creek IRR Pipe Line 
City of Cheyenne, MUN. 
Board of Public IND. Little Snake Diversion 

C76/317A 15 N 73 12 13 NESE ADJ OR! Utilities Rose Creek IRR Pioe Line 
City of Cheyenne. MUN. 
Board of Public IND. Little Snake Diversion 

C76/319A 15 N 73 12 13 NESE ADJ ORI Utilities Hanison Creek IRR Pipe Line 
City of Cheyenne, MUN. 
Board of Public IND. Little Snake Diversion 

C76/319A 15 N 73 12 13 NESE ADJ OR! Utilities Hanison Creek IRR Pipe Line 
MUN. 

City of Cheyenne. IND. 
Board of Public IRR. Little Snake Diversion 

C76/321A 15 N 73 12 13 NESE ADJ OR! Utilities Needle Creek RES Pipe Line 

( 
' 

( 

~ 
u 

:a 
< ::: 
"' THE COLORADO LAND 

WATER & LIVESTOCK 
CO. CORP. 
GUS JOHNSON 
CHRIS KLEIN 
CHRIS KLEIN 

C. H. THORNTON 

C. H. THORNTON 

C. H. THORNTON 

C. H. THORNTON 

C. H. THORNTON 

C. H. THORNTON 

C.H. THORNTON 

C.H. THORNTON 

~ § 
~ 

i:;• 
c 
0 ~ ~ 

0 J: = = 
"' ::> ::> 
::: ::: ::: ::: 
"' "' "' "' 

Unnamed Sntinll 0.4 CFS 
SPRING 0.2 CFS 
Unnamed Snrino 0.067 CFS 
Unnamed Sorin• 0.067 CFS 

6/29/1915 

6/29/1915 ! 

6/26/1915 
6/26/1915 
6/2611915 
6/26/1915 
9/12/1916 
9/12/1916 

Thornton Sorin 'S 0.056 CPS 

Thornton Sotings 0.056 CPS 

Thomton Sprin rs 0.056 CFS 

Thomton Sprinvs 0.056 CFS 

Thornton Snrin•s 0.056 CPS 

Thomton Snrin TS 0.056 CPS 

Thomton Sotin TS 0.2 ACPT 

Thomton Svtinl!s 0.2 ACFT 

12/31/1868 

3/12/1954 

3/12/1954 

3/12/1954 

3/12/1954 

8/26/1964 
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Table DIX6-7. Surface Water Rights Within One-Half Mile of the Permit Area 

~ 
~ ~ § z 

i!t ::; a 
~ 

0 g 
0. X 0 ~ z §. ~ 

~ "" .ffi "' § fl ~ ~ § I z £ 0 

] ~ g ~ 
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MUN, 
City of Cheyenne, !ND, 
Board of Public IRR. Little Snake Diversion 

C76/321A 15 N 73 12 13 NESE ADJ OR! Utilities Needle Creek RES Pipe Line 
INO.IRR, Little Snake Diversion 

P22129D 15 N 73 12 13 NESE ADJ OR! MUN Pipe Line 3/12/1954 
!NO, IRR, Little Snake Diversion 

P22130D 15 N 73 12 13 NESE ADJ OR! MUN Pipe Line 3/12/1954 
RES. !NO, Little Snake Diversion 

P23195D 15 N 73 12 13 NESE ADJ OR! IRR,MUN Pipe Line 8/26/1964 
City of Laramie and 
the Union Pacific MUN. City Ditch and Pipe Lin 

C48/168A 15 N 73 12 14 NWSE ADJ OR! Rail Road Company City Splin •s Creek RAJ Ditch) 
City of Cheyenne, MUN, 
Board of Public IND, Little Snake Diversion 

C76/317A 15 N 73 12 14 NWSE ADJ OR! Uti1ities Rose Creek IRR Pipe Line 
City of Cheyenne. MUN, 
Board of Public !NO. Little Snake Diversion 

C76/317A 15 N 73 12 14 NWSE ADJ OR! Utilities Rose Creek IRR Pipe Line 
City of Cheyenne, MUN. 
Board of Public IND, Little Snake Diversion 

C76/319A 15 N 73 12 14 NWSE ADJ OR! Utilities Hanison Creek IRR Pioe Line 
City of Cheyenne, MUN, 
Board of Public IND. Little Snake Diversion 

C76/319A 15 N 73 12 14 NWSE ADJ OR! Utilities Hanison Creek IRR Pipe Line 
MUN, 

City of Cheyenne. IND. 
Board of Public IRR. Little Snake Diversion 

C76/321A 15 N 73 12 14 NWSE ADJ OR! Utilities Needle Creek RES Pioe Line 
MUN. 

City of Cheyenne, IND, 
Boat·d of Public !RR, Little Snake Diversion 

C76/321A 15 N 73 12 14 NWSE ADJ OR! Utilities Needle Creek RES Pipe Line 
IND.IRR, Little Snake Diversion 

P22129D 15 N 73 12 14 NWSE ADJ OR! MUN Pioe Line 3/12/1954 
!NO, IRR, Little Snake Diversion 

P22130D 15 N 73 12 14 NWSE ADJ OR! MUN Pipe Line 3/12/1954 
RES, !NO, Little Snake Diversion 

P23195D 15 N 73 12 14 NWSE ADJ OR! !RR,MUN Pipe Line 8/26/1964 
Pl3894D 15 N 73 12 15 SWSE X PUD OR! RES Links Ditch #3 2/16/1916 

PI7620D 15 N 73 13 2 NWNE X PUD OR! RES Woodhouse Supply Cana 10/15/1929 
STE, IRR, 
MIS,MUN, 

P18040D 15 N 73 14 13 NESE X PUD OR! DOM Pope Sprin •s Pipe Line 7/29/1931 
P9370D 15 N 73 14 UNA MUN,DOM Transmission Pipeline 11/10/1909 
T269- 15 N 73 23 0 50 ADJ OR! Otto Gramm Soldier Creek IRR Gramm Ditch No.3 
T271- 15 N 73 23 0 50 ADJ OR! Otto Gramm Soldier Creek IRR Gramm Ditch No. 4 
T271- 15N 73 23 9NESW PU OR! Otto Gramm Soldier Creek IRR Gramm Ditch No. 4 

DOM. 
MUN. 

C42/016A 15N 73 23 12 SESW X PUD OR! Citv of Laramie Soldier Sotin rs RAIL Inlet Pipeline 
DOM, 

CRI/015A 15 N 73 23 12 SESW PU OR! Carl Piper Soldier Creek STO Piper No. l Resewoir 

( ( 

'§ 
~ ~ u 

~ 
0 

§: 
·o 

" 0 a 0 &: c ..: Ul ::> ::> 

'" '" '" '" '" Ul Ul Ul Ul Ul 

8/26/1964 

CITY OF CHEYENNE Rose Creek 10.52 CFS 

CITY OF CHEYENNE Hanison Creek 13.6 CPS 

CITY OF CHEYENNE Needle Creek 9.26 CPS 

12/31/1868 

3/12/1954 

3/12/1954 

3/12/1954 

3/12/1954 

8/26/1964 

8/26/1964 

CITY OF CHEYENNE Rose Creek 10.52 CFS 

CITY OF CHEYENNE Harrison Creek 13.6 CFS 

CITY OF CHEYENNE Needle Creek 9.26 CFS 
JAMES HUNT Drv Creek 0 CPS 
INC ROSEDALE DAIRY Telephone I 
CO. Canvon 0 CPS 

CITY OF LARAMIE Pope Sprin •s 3.8 CFS 
CITY OF LARAMIE Soldier Sorin •s 

10/31/1886 
3/27/1889 
3/27/1889 

11/10/1909 

7/31/1915 
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Table DIX6-7. Surface Water Rights Within One-Half Mile of the Permit Area 
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CRI/015A 15 N 73 23 12 SESW X PUO OR! Carl Piper Soldier Creek STO Piper No. I Resetvoir 
DOM, 

CRII016A 15 N 73 23 12 SESW PU OR! Carl Piner Soldier Creek STO Pioer No. 2 Reservoir 
DOM. 

CRII016A 15 N 73 23 12 SESW X PUO OR! Carl Pioer Soldier Creek STO Piper No. 2 Reservoir 
DOM, 

CRIIOI7A 15 N 73 23 12 SESW PU OR! Carl Piper Soldier Creek STO Piper No. 3 Reservoir 
DOM, 

CRI/017A 15 N 73 23 12 SESW X PUO OR! Cad Piper Soldier Creek STO Piper No. 3 ReseJVoir 
Pl3437D 15 N 73 23 12 SESW X PUD OR! RES Turner Inlet No. 2 7123/1912 
P2926R 15 N 73 23 12 SESW PU OR! STO DOM Piper # l Reservoir 7/3111915 
P2926R 15 N 73 23 12 SESW X PUO OR! STO,DOM Piper # l Reservoir 7131/1915 
P2927R 15 N 73 23 12 SESW PU OR! STO,DOM Piper #2 Reservoir 713111915 
P2927R 15 N 73 23 12 SESW X PUO OR! STO DOM Piper #2 Reservoir 7/31/1915 
P2928R 15 N 73 23 12 SESW PU OR! STO DOM Piper #3 Reservoir 7/31/1915 
P2928R 15 N 73 23 12 SESW X PUO OR! STO DOM Piper #3 Reservoir 713111915 

Soldier Springs Pipe Line 
STE, IRR, (Inlet Pipe Line). , First 

P4788E 15 N 73 23 12 SESW X UNA OR! MUN,DOM Enlargement of Use 712911931 
RES.MUN, 

P9342D 15 N 73 23 12 SESW X PUD OR! DOM Laramie City Ditch 10126/1909 
T266- 15 N 73 23 12 SESW X PUD OR! Otto Gramm Soldier Creek IRR Gramm Ditch No. 1 & 2 
T266- 15 N 73 23 12 SESW X PUD OR! Otto Gramm Soldier Creek IRR Gramm Ditch No. I & 2 
T266- 15 N 73 23 12 SESW OX ADJ OR! Otto Gramm Soldier Creek IRR Gramm Ditch No. I & 2 
T266- 15 N 73 23 12 SESW ox ADJ OR! Otto Gramm Soldier Creek IRR Gramm Ditch No. 1 & 2 
T269- 15 N 73 23 12 SESW X PUD OR! Otto Gramm Soldier Creek IRR Gramm Ditch No.3 
T271- 15 N 73 23 12 SESW PU OR! Otto Gramm Soldier Creek IRR Gramm Ditch No. 4 
T263- 15 N 73 23 15 SWSE DSC OR! Charles Connors Soldier Creek STO Home Ditch 
T263- 15 N 73 23 15 SWSE DSC OR! Charles Connors Soldier Creek STO Home Ditch 
T263- 15 N 73 23 15 SWSE X PUD OR! Charles Connors Soldier Creek STO Home Ditch 
T263- 15 N 73 23 15 SWSE X PUD OR! Charles Connors Soldier Creek STO Home Ditch 
T266- 15 N 73 23 15 SWSE X PUD OR! Otto Gramm Soldier Creek IRR Gramm Ditch No. I & 2 
T266- 15 N 73 23 15 SWSE X PUD OR! Otto Gramm Soldier Creek IRR Gramm Ditch No. 1 & 2 
T266- 15 N 73 23 15 SWSE DSC OR! Otto Gramm Soldier Creek IRR Gramm Ditch No. J & 2 
T266- 15 N 73 23 15 SWSE DSC OR! Otto Gramm Soldier Creek IRR Gramm Ditch No. 1 & 2 
T271- 15 N 73 23 15 SWSE X PUD OR! Otto Gramm Soldier Creek IRR Gramm Ditch No. 4 
P9369D 15 N 73 23 ADJ MUN,DOM Inlet Pipeline ll/10/1909 

Piper No. 3 Stock 
CR91030A 15 N 73 24 2NWNE X PUO OR! Fred Piper Fred Draw STO Reservoir 

Piper No. 3 Stock 
CR91030A 15 N 73 24 2NWNE PU OR! Fred Piper Fred Draw STO Reservoir 

Piper No. 3 Stock 
1'8632S 15 N 73 24 2NWNE X PUO OR! STO Reservoir 1012311979 

Piper No. 3 Stock 
P8632S 15 N 73 24 2NWNE PU OR! STO Reservoir 1012311979 
P5145R 15 N 73 24 3 SWNE PU OR! STO No. I Resetvoir 10/311939 
P5145R 15 N 73 24 3 SWNE X PUO OR! STO No, I Resetvoir 101311939 
P5146R 15 N 73 24 3 SWNE X PUO OR! STO No. 2 Reservoir 101311939 
P5146R 15 N 73 24 3 SWNE PU OR! STO No. 2 Reservoir 1013/1939 
P5146R 15 N 73 24 14 NWSE PU OR! STO No. 2 Reservoir 101311939 
Plll80R 15 N 73 25 16 SESE OX UNA STR WIL Ania Reservoir 719/2001 
T266- 15 N 73 26 0 50 ADJ OR! Otto Gramm Soldier Creek IRR Gramm Ditch No. 1 & 2 ---------

(~ ( 
'-

§ 
.~ 
;5, 

< 
'" "' 

G. A. TURNER 
CARL PIPER 
CARL PIPER 
CARL PIPER 
CARL PIPER 
CARL PIPER 
CARL PIPER 

WYOMING CITY OF 
LARAMIE 

CITY OF LARAMIE 

CITY OF LARAMIE 

FRED PIPER 

FRED PIPER 
CARL PIPER 
CARL PIPER 
CARL PIPER 
CARL PIPER 
CARL PIPER 
Brian Waitkus 

~ § j "' c 
0 ~ ~ 

c c .. ::> ::> 

'" '" '" '" "' "' "' "' 
713111915 

7/31/1915 

7131/1915 

713111915 

7131/1915 
Soldier Creek 0 CPS 
Soldier Creek 0.05 ACFT 
Soldier Creek 0.05 ACFT 
Soldier Creek 0.05 ACFT 
Soldier Creek 0.05 ACFT 
Soldier Creek 0.05 ACFT 
Soldier Creek 0.05 ACFT 

Soldier Creek 3.2 CPS 

Soldier Creek 
412111885 
412111885 
4/2111885 
412111885 
10/31/1886 
312711889 
513111870 
5131/1870 
513111870 
5131/1870 
4/21/1885 
4/21/1885 
4/2111885 
4/2111885 
3/27/1889 

Soldier Creek 

10/23/1979 

1012311979 

Fred Draw 0.58 ACFT 

Fred Draw 0.58 ACFT 
Piper Draw No. 1 0.31 ACFT 
Piver Draw No. I 0.31 ACFT 
Piper Draw 0.75 ACFT 
PioerDraw 0.75 ACFT 
Piper Draw 0.75 ACFT 
Walter's Draw O.Q7 ACFT 

412111885 
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Table DIX6-7. Surface Water Rights Within One-Half Mile of the Permit Area 
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"' "' "' "' "' "' "' T266- 15 N 73 26 0 50 ADJ OR! Otto Gramm Soldier Creek IRR Gramm Ditch No. 1 & 2 4/21/1885 
CII/082A 15 N 73 26 2NWNE 4 ADJ OR! Carl Piper Sprin~s IRR Piper Ditch No. I 7/16/1900 
C12/028A 15 N 73 26 2NWNE I ADJ OR! Carl Piner Smin •s IRR Piper Ditch No. 2 7/16/1900 
P2719D 15 N 73 26 2NWNE 4 ADJ OR! IRR Piper Ditch No. I 7/16/1900 CARL PIPER ~_rillgS 0.13 CFS 
P2719D 15 N 73 26 2NWNE X PUD OR! IRR Pioer Ditch No. I 7/16/1900 CARL PIPER Springs 0.13 CFS 
P2720D 15 N 73 26 2NWNE I ADJ OR! IRR Piper Ditch No. 2 7/16/1900 CARL PIPER Sorinos 0.09 CFS 
P2720D 15 N 73 26 2NWNE X PUD OR! IRR Piner Ditch No. 2 7/16/1900 CARL PIPER Sprinrs 0.09 CFS 
CII/082A 15 N 73 26 5NENW 5 ADJ OR! Carl Piper Sprin's IRR Piner Ditch No. I 7116/1900 
CI2/028A 15 N 73 26 5NENW 5 ADJ OR! Carl Piper Sotings IRR Piper Ditch No. 2 7/16/1900 
P2719D 15 N 73 26 5NENW 5 ADJ OR! IRR Piner Ditch No. I 7/16/1900 CARL PIPER Sprin•s 0.13 CFS 
P2720D 15 N 73 26 5NENW 5 ADJ OR! IRR Piper Ditch No. 2 711611900 CARL PIPER fulri~gs 0.09 CFS 
T266- 15 N 73 26 5NENW PU OR! Otto Gramm Soldier Creek IRR Gramm Ditch No. 1 & 2 4/21/1885 
T266- 15 N 73 26 5NENW PU OR! Otto Gramm Soldier Creek IRR Gramm Ditch No. I & 2 4/21/1885 

Etchepare Sediment Pond Mountain Cement 
PI2731R 15 N 73 36 I NENE ox UNA STR IND No. I Reservoir I 0/9/2006 Company Soldier Creek 5.66 ACFT 

SOURCE: Wyoming State Engineer's Office Water Rights Database. 09/02/2009. 

GENERAL DISCLAIMER: The data contained herein are provided AS IS and IN NO EVENT SHALL the State of Wyoming, its agencies or representatives. be LIABLE for any DAMAGES including, without limitation, damages resulting from lost data or profits or revenue 
the costs of recovering such data, the cost of substitute data, computer repair or replacement costs, claims by third parties for similar costs, or any special, direct or indirect. incidental, punitive or consequential damages of any kind whatsoever. arising out of the use of these 
data. The accuracy or reliability of the data IS NOT GUARANTEED or WARRANTED in ay way and the State of Wyoming, its agencies or representatives, EXPRESSLY DISCLAIM LIABILITY, whether expressed or implied, or of any kind whatsoever. including, without 
limitation, liability for QUALITY, PERFORMANCE, MERCHANTABILITY AND FITNESS FOR THE PARTICULAR PURPOSE atising fi·om the use of the data. NEITHER the State of Wyoming, NOR its agencies or representatives, including the State Engineer's Office, 
REPRESENT or ENDORSE the ACCURACY or RELIABILITY OF ANY INFORMATION contained in the database, as some of the data are provided by pennit applicants and may not have been verified by the State of Wyoming, its agencies or representatives. The State of 
Wyoming. its agencies and representatives RESERVE THE RIGHT, at their sole discretion, WITHOUT OBLIGATION, to MODIFY. ADD OR REMOVE all or portions of the data, at any time, WITH OR WITHOUT NOTICE. This includes the correction of mars or 
omissions within the database. All data or infonnation provided by the Wyoming State Engineer's Office shal1 be used and relied upon only at the USER'S SOLE RISK, and the user agrees to indemnify and hold hannless the State of Wyoming, its agencies or representatives, 
including the Wyoming State Engineer's Office, and its officials, officers, and employees, from any liability arising out of the use or disttibution of these data. 

Water Rights Database Abbreviations 

Watertights described in this database represent what is of record in our office as entered on the computer (many of the computer entties have not been proofed for accuracy and may not reflect the entire record about a water right or its cunent status). The office records may 
or may not reflect the actual situation on the ground. Failure to exercise a water right. for 5 years. when water is available, may constitute grounds for forfeiture. 

ABBREVIATIONS FOR STATUS: 
A&C~ABANDONED AND CANCELLED 
ABA~ABANDONED 

ADJ~ADJUDICATED 

AME~AMENDED (LANDS MOVED TO NEW LOCATION NO LONGER UNDER THIS PERMIT) 
CAN~CANCELLED 

DSC~DESCRIPTION 

E&C~ELIMINA TED AND CANCELLED 
ELI~ELIMINA TED 
EXP~EXPIRED 

GSE~GOOD STANDING PERMITTED TIME LIMITS HAVE BEEN EXTENDED 
GST~GOOD STANDING 
GSM~GOOD STANDING BUT MAP IS STILL REQUIRED 
GSI~GOOD STANDING INCOMPLETE-REQUIRED NOTICES NOT RECEIVED-NOT YET EXPIRED 
OTH~OTHER 

PU~POINT OF USE NON IRRIGATION (NOT ACTUAL STATUS) 
PUD~POINT OF DIVERSION (NOT ACTUAL STATUS) 
PUE~POINT OF EXTENSION (NOT ACTUAL STATUS) 
PUH~POINT OF DIVERSJON (NOT ACTUAL STATUS) 
PUO~POJNT OF RESERVOIR OUTLET (NOT ACTUAL STATUS) 
PUW~LOCATION OF WELL (NOT ACTUAL STA TITS) 
REJ~REJECTED BY THE STATE ENGINEER 
REC~LANDS RECEIVED FROM ANOTHER PERMIT 

( 
" 
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Table DIX6-7. Surface Water Rights Within One-Half Mile of the Permit Area 

'"' 
~ 

TEM~TEMPORARY 

TRA~TRANSFERRED TO ANOTHER FACILITY 
UNA~UNADJUDICATED 

·•~NO ENTRY IN THE DATABASE FOR THIS APPROPRIATION 

ABBREVIATIONS FOR USES: 
AQU~AQUACULTURE 

BAT~BATHING 

CBM-COAL BED METHANE 
CHE~CHEMICAL 

CIF~CONSUMPTIVE INSTREAM FLOW 
COM~COMMERCIAL 

CNG~COAL BED NATURAL GAS 
CUL~CULINARY 

DEW~DEWATERING 

DOM~DOMESTIC 

DRI~DRILLING 

DSP~DOMESTIC SUPPLY 
ENV~ENVIRONMENTAL 

ERO~EROSION CONTROL 
FIR~FJRE PROTECTION 
FIS~FISH PROPAGATION 
FLO~FLOOD CONTROL 
FTH~FLOW THROUGH NON-CONSUMPTIVE 
GWR~GROUND WATER RECHARGE 
HEX~HEAT EXTRACTION 
ICE~ ICE CUTTING 
IND~INDUSTRIAL 

IRR~IRRIGATION 

ISF~INSTREAM FLOW 
MAI~MAINTENANCE 

MAN~MANUF ACTURING 
MEC~MECHANICAL 

MED~MEDICINAL 

MIL~MILLING 

MIN~MINING 

MIS~MISCELLANEOUS 

MON~MONITORING 

MliN~MUNICIPAL 

OIL~OIL REFINING/PRODUCTION 
POW~POWER DEVELOPMENT 
RAI~RAILROAD 

REC~RECREA TION 
REF~ REFINING 
RES~RESERVOIR SUPPLY 
SED~SEDIMENTA TION 
STE~STEAM ENGINE 
STO~STOCK 

TEM~TEMPORARY USE 
TST~TEST WELL 
UTI~PUBLIC UTILITY 
W&S~WILD & SCENIC 
WET~WETLANDS 
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Table DIX6-7. Surface Water Rights Within One-Half Mile of the Permit Area 
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ABBREVIATIONS FOR SUPPLY TYPES (SupTy): 
ADD~ADD!T!ONAL SUPPLY FROM A WELL 
ORI~ORIGINAL SUPPLY 
STR~STORAGE SUPPLY (FOR RESERVOIR AND STOCK RESERVOIR PERMITS-MAY NOT APPEAR ON OLDER PERMITS) 
SEC~SUPPLY FROM A RESERVOIR 
SUP~SUPPLEMENT AL SUPPLY FROM ANOTHER SURF ACE WATER SOURCE 
SWS~SURF ACE WATER SUPPLY (USED FOR FIRST SURFACE WATER SUPPLY FOR EXISTING GROUNDWATER SUPPLY) 
RECORD SUFFIXES ARE DENOTED AS FOLLOWS: 

~ z 
~ i:· _§· 
~ § ~ ~ 0 .;: 
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"' "' "' "' "' "' "' "' "' "' 

A~ADJUDIC ATED (FINALIZED) RIGHTS; UNLESS THE RIGHT IS A TERRITORIAL APPROPRIA T!ON, THERE WILL BE A MATCH IN THE AppNm COLUMN FROM ONE OF THE FOLLOWING PERMIT TYPES FOR THE UNADJUD!CATED PORTION 
C~WELLSTATEMENTS OF CLAIM, FILED FROM 1947 TO 1957 FOR WELLS COMPLETED PRIOR TO APRIL I, 1947 
D~DITCH OR PIPELINE PERMIT 
a~ WELL REGISTRATIONS, FILED FOR WELLS COMPLETED AFTER APRIL I, 1947 
E~ENLARGEMENT OF A DITCH OR PIPELINE PERMIT 
P~STOCK AND DOMESTIC USE WELLS COMPLETED PRIOR TO MAY 24, 1969 AND REGISTERED WITH THE STATE ENGINEER'S OFFICE PRIOR TO DECEMBER 31, 1972 
R~RESERVOIR PERMIT 
S~STOCK RESERVOIR PERMIT 
U~UTAH PERMIT RECORDED IN UTAH; LANDS IN WYOMING 
"'W" PERMITS ARE FOR WELLS WITH A PRIORITY DATE FOR THE DATE OF FILING WITH THE STATE ENGINEER 
RECORD PREFIXES ARE DENOTED AS FOLLOWS: 
B~ BEAR CREEK COURT DECREE 
D~ BALDWIN CREEK COURT DECREE 
E~ CLEAR CREEK COURT DECREE 
H~ HORSE CREEK COURT DECREE 
K~ CROW CREEK COURT DECREE 
L~ LARAMIE RIVER COURT DECREE 
M~ CRAZY WOMAN CREEK COURT DECREE 
R~ ROCK CREEK COURT DECREE 
s~ SWEETWATER CREEK COURT DECREE 
T-TERRITORIAL APPROPRIATION 
AN "X" IN THE LOC (LOCATION) FIELD INDICATES THE LOCATION OF A HEADGATE FOR A DITCH OR PIPELINE, AN OUTLET FOR A RESERVOIR OR STOCK RESERVOIR OR THE LOCATION OF WELL 

THE FOLLOWING QUARTER-QUARTERS ARE DESIGNATED BY THE "Qtr" FIELD: 
l=NE%NE% 
2=NW1ANE1;.1 
3=SW%NE1.4 
4=SE'l:1NE1;.1 
5=NE~NWY.1 

6=NW1.4NW% 
7~SW~NW~ 

8=SE%NW 1;{ 

9=NEY.1SW1;.1 
lO~NW~SW~ 

ll=SWJ;.;SW1;.1 
12=SE%SW1;.1 
l3=NE1.4SE% 
14=NW%SE'4 
15=SW14SEIA' 
16=SE%SE% 
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Table DIX6-8. Groundwater Rights Within Three Miles of the Permit Area 
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Pl02500W 35216 GST 14 N nw 3 I NENE 41.217 -105.4448 JOHN/HOLLY DORST DORST#! 

P98779W 34792 GST 14 N 72W 3 I NENE 41.217 -105.4448 DOUG BRYANT MAUKA#l 
Pl33074W 36965 GST 14 N nw 3 I NENE 41.217 -105.4448 JEFFREY COUTURE I SHEILA ATWOOD JEFF# I 
Pl09408W 35880 UNA 14 N nw 3 4 SENE 41.21343 -105.4447 HANRY F/KA THLEEN A WILLIAMS WILLIAMS#! 
Pl06854W 35635 GST 14 N nw 3 5 NENW 41.21704 -105.4544 E ROBERT/JANE MADAMS BJADAMS#9 
Pl06426W 35599 GST 14 N nw 3 6NWNW 41.21706 -105.4591 JOHN P/MARY P ADAMS ADAMS WELL# I 

Pll5992W 36308 GST 14 N 72W 3 6NWNW 41.21706 -105.4591 MARGARET J KLINE KLINE WELL# I 
Pl01402W 35110 GST 14 N 72W 3 9NESW 41.20989 -105.4542 RJCHARD FIGLIUZZI RFI 
PI03296W 35278 GST 14 N 72W 3 IONWSW 41.20991 -105.459 JIM/CAROL MUNFORD MUNFORD#! 

Pl00729W 34992 GSE 14 N 72W 3 II SWSW 41.20633 -105.4589 JAMES L MEYERS LONGVIEW#! 
P99826W 34901 GST 14 N 72W 3 11 swsw 41.20633 -105.4589 LISA LINDEMANN RECHARGE RANCH #I 
Pl08817W 35824 GST 14 N 72W 3 12 SESW 41.2063 -105.4541 CHARLES M/DEBBIE A FANNING FANNING#! 

Pl9563P 366 GST 14 N 72W 3 13 NESE 41.20984 -105.4446 WILLIAMS LAND & LIVESTOCK CO. DOUBLE X RANCH # 12 
Pl43437W 37348 GST 14 N 72W 3 13 NESE 41.20984 -105.4446 DARYL/MARCIA LIPPINCOTT THE BLUE GOOSE 
Pl48804W 37636 GST 14 N 72W 3 13 NESE 41.20984 -105.4446 ERJC J BRECHT BRECHT#! 
P96838W 34575 GST 14 N 72W 3 16 SESE 41.20624 -105.4445 PRONGHORN CONSTRUCTION, LTD VAT#110 SPRING 
Pl9569P 3834 GST 14 N 72W 4 I NENE 41.21707 -105.4639 WILLIAMS LAND & LIVESTOCK CO. DOUBLE X RANCH #20 
Pl9570P 3865 GST 14 N 72W 4 I NENE 41.21707 -105.4639 WILLIAMS LAND & LIVESTOCK CO. DOUBLE X RANCH #19 
Pl02148W 35181 GST 14 N 72W 4 3 SWNE 41.21349 -105.4686 WILLIAM HEMENOVER HEMENOVER#l 
Pl51714W 37776 GSI 14 N 72W 4 4 SENE 41.2135 -105.4638 BRENT DOUGLAS AND LIZ YOUNG ROCKAWAY#l9 
Pl68611W 38533 GSI 14 N 72W 4 4 SENE 41.2135 -105.4638 JOHN & SANDY MYERS MYERS#! 
Pl21656W 36532 GST 14 N 72W 4 5NENW 41.21708 -105.4735 ELLIOT JOHNSON E. JOHNSON #I 
Pl11804W 36054 GST 14 N 72W 4 9 NESW 41.20989 -105.4733 STEVEN/DONNA HODDER Hodder#! 
Pl47688W 37554 GST 14 N 72W 4 14 NWSE 41.20991 -105.4685 ROBERT/JANE KITCHIN KITCHIN #I 
Pl9564P 14426 GST 14 N 72W 5 5NENW 41.21711 -105.4926 WILLIAMS LAND & LIVESTOCK CO. DOUBLE X RANCH #8 
Pl27132W 36735 GST 14 N 72W 5 5NENW 41.21711 -105.4926 COTTON HOLDINGS, L.L.C. COTTON#! 
Pl9580P 13666 GST 14 N 72W 5 15 SWSE 41.20628 -105.4875 WILLIAMS LAND & LIVESTOCK CO. DOUBLE X RANCH #7 
Pl60767W 38182 GSI 14N 72W 5 16 SESE 41.20628 -105.4827 BOB BOYSEN BOYSEN #I 
Pl9565P 14061 GST 14 N 72W 6 14 NWSE 41.20996 -105.5068 WILLIAMS LAND & LIVESTOCK CO. DOUBLE X RANCH #6 
Pl9581P 14092 GST 14 N 72W 7 8 SENW 41.19918 -105.5114 WILLIAMS LAND & LIVESTOCK CO. DOUBLE X RANCH #5 
Pl9574P 8948 GST 14 N 72W 9 11 swsw 41.1919 -105.4779 WILLIAMS LAND & LIVESTOCK CO. DOUBLEX#l5 
P87343W 33675 GST 14 N 72W 14 I NENE 41.18817 -105.4254 STEVE M & CORRINE L SHEAFFER CABIN#! 
Pl9577P 8948 GST 14 N 72W 17 I NENE 4U883 -105.4827 WILLIAMS LAND & LIVESTOCK CO. DOUBLEX#11 
Pl49013W 37651 GST 14 N 73 w I 3 SWNE 41.21389 -105.5236 DAVIDJ. RAPSON AND SHELLEY B. FAHNA R&F#l 
Pl52025W 37788 GST 14 N 73 w I 4 SENE 41.21383 -105.5208 JENELLE R GADDIS SPOON BAR#! 
P38303W 28291 GST 14 N 73 w 2 I NENE 41.21755 -105.5399 RONALD W. AND GLENNA L. MARRS STRUM I 
P38304W 28291 GST 14 N 73 w 2 5NENW 41.21764 -105.5495 FRANCIS D/LINDSA YS S GALEY COULBOURN I 
PI02243W 35191 GST 14 N 73 w 2 6NWNW 41.21769 -105.5543 JOHN PERRY PERRY#! 
P73055W 31639 GST 14 N 73 w 2 7SWNW 41.21461 -105.5542 FRANCIS D/LINDSA YS S GALEY LYMAN#! 
P5769W 25730 GST 14 N 73 w 2 8 SENW 41.21449 -105.5494 THE DIRT FARM BROW#3(DEEPENED) 
P49103W 29046 GST 14 N 73 w 2 10 NWSW 41.21098 -105.5541 THOMAS E. BURRIS BURRIS#! 
P5768W 25730 ADJ 14 N 73 w 2 10 NWSW 41.21098 -105.5541 THE DIRT FARM BROW#2 
P72982W 31615 GST 14 N 7'3 w 2 10 NWSW 41.21098 -105.5541 ROBERT C. & LOUISE M. SEXTON SEXTON#2 
P5767W 25730 GST 14 N 73 w 2 11 swsw 41.20736 -105.5539 THE DIRT FARM BROW#! 
P75328W 32008 GST 14 N 73 w 2 11 SWSW 41.20736 -105.5539 JON JAMES SWECKARD SWECK#l 
P25334P 1827 GST 14 N 73 w 3 3 SWNE 41.21467 -105.5638 CASH CA TILE CO. INC CASH#! 
P477C 9862 GST 14N 73 w 4 12 SESW 41.20754 -105.5876 MONOLITH PORTLAND MIDWEST CO. STOCK WELL #3 
P3482P 10857 GST 14 N 73 w 10 16 SESE 41.19291 -105.5587 OTTO LEMBCKE HOMESTEAD WELL# I 
P3480P 23095 GST 14 N 73 w 11 14 NWSE 41.19719 -105.5442 OTTO LEMBCKE RAILROAD WELL#! 
Pl9579P 13301 GST 14 ]\I_ Ln w L2 8 SENW 41.19952 -105.5299 WILLIAMS LAND & LIVESTOCK CO. DOUBLE X RANCH #9 
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DOM 2 425 160 300 425 Yes 
DOM 7 265 106 160 250 Yes 
DOM 5 400 106 220 380 Yes 
DOM 0 0 0 0 0 No 
DOM 25 235 45 220 230 Yes 
DOM 5 203 75 160 203 Yes 
DOM 18 200 45 160 175 Yes 
DOM 5 400 185 265 400 Yes 
DOM 4 425 153 245 425 Yes 
DOM,STO 0 0 0 0 0 No 
DOM,STO 5 440 157 390 440 Yes 
DOM 5 300 140 130 210 Yes 
DOM,STO 15 4 0 Unknown Unknown No 
DOM 5 600 140 520 580 Yes 
DOM 3 600 122 400 6000 Yes 
DOM,STO 15 3 -4 0 0 Yes 
STO 10 3 0 Unknown Unknown No 
DOM 5 3 0 Unknown Unknown No 
DOM 3 500 270 480 505 Yes 
DOM No 
DOM No 
DOM 5 600 213 500 600 Yes 
DOM 10 600 194 5.60 580 Yes 
DOM 10 600 214 520 560 Yes 
STO 7 60 50 Unknown Unknown No 
DOM,STO 20 240 160 160 240 Yes 
STO 7 60 55 Unknown Unknown No 
DOM No 
STO 7 67 62 Unknown Unknown No 
STO 7 160 150 Unknown Unknown No 
STO 10 6 0 Unknown Unknown No 
DOM 3 42 17 17 42 Yes 
STO 10 10 0 Unknown Unknown No 
DOM 10 340 171 240 340 Yes 
DOM,STO 10 320 139 260 320 Yes 
DOM,STO 12 246 186 196 240 Yes 
DOM 20 255 !52 200 250 Yes 
DOM,STO 18 80 60 60 80 Yes 
STO 7 250 158 Unknown 240 Yes 
DOM,STO 25 200 80 110 215 Yes 
DOM,STO 25 90 30 60 90 Yes 
STO,IRR 750 215 75 105 215 Yes 
DOM,STO 25 90 36 60 80 Yes 
DOM 25 200 55 110 215 Yes 
DOM 13 140 60 100 140 Yes 
DOM,STO 25 8 I Unknown Unknown No 
STO 75 237 30 Unknown Unknown No 
STO 10 120 40 No 
STO 8 195 80 0 Yes 
STO 7 70 65 Unknown Unknown No 
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Table DIX6-8. Groundwater Rights Within Three Miles of the Permit Area 

f.Ll 
:;;; 

~ -< 
~ f.Ll 

"' Q 1- z 
""' ""' f.Ll z >- :a ""' ""' z ~ 

Q :::> -< >-
1- 1- C/l C/l :::> :::> :::> 1- t:: 

C2 :::> f.Ll 0 u 

~ ~ C/ll <::> ~I ~ g 1- 6 :J ....l 
0 1- z ..: i= z 0 -< C/l "' f.Ll C2 1- 0 ~ ;:;2 1- -< 0 "' -< 

"' "' C/l 1- C/l Cf Cf ....l ....l -< ""' 
P3487P 7204 GST 14 N 73 w 13 12 SESW 41.17792 -105.53 OTTO LEMBCKE SAWMILL WELL #I 

Pl7742P 8750 GST 14 N 73 w 14 10 NWSW 41.1818 -105.5541 0. R. BELL**O. W. ROSE**CARLM. OCCH THOMPSON#! 

P59464W 29977 GST 14 N 73 w 14 II swsw 41.17811 -105.5542 WILLIAM R. DALEY DALEY#7 

PI04799W 35447 GST 15 N 72W 6 2 NWNE 41.30444 -105.5075 WILLIAM/GAY DEITRICH MACLEAN WEM#l 

P7213P 21451 GST 15 N 72W 6 8 SENW 41.30087 -105.5123 HAROLD G. POND**ELVIRA POND MARY#! 

P7216P 21717 GST 15 N 72W 6 8 SENW 41.30087 -105.5123 DON C. DUNLA VY**ANNA DUNLAVY ANNA#! 

Pll0663W 35969 GST 15 N 72W 6 8 SENW 41.30087 -105.5123 LARRY D/MARY H HAYDEN-WING HAYDEN-WING #I 

P82843W 33044 GST 15 N 72W 6 8 SENW 41.30087 -105.5123 DAVID W. KOCH KOCH-I 

Pl43350W 37341 GST 15 N 72W 6 8 SENW 41.30087 -105.5123 DONALD L. I TERESA L. JARVIS DON JARVIS-I 

P64233W 30470 GST 15 N 72W 6 9NESW 41.29724 -105.5122 BRADLEY D. & CHRISTINE M. EHLER EHLER#! 

P82588W 33022 GST 15 N 72W 6 9 NESW 41.29724 -105.5122 TOM AND DONNA WHITSON WHITSON#! 

P82739W 33044 GST 15 N 72W 6 9NESW 41.29724 -105.5I22 LESLIE A. AND DARNALL DARNALL#! 

P87572W 33702 GST 15 N 72W 6 9 NESW 41.29724 -105.5122 RAND! S. MARTINSEN** JAMES R. STEIDTM MARTINSEN #I 

P87573W 33702 GST 15 N 72W 6 9NESW 41.29724 -105.5122 GEORGE AND PENNY REX REX#! 

P91130W 34065 GST 15 N nw 6 9NESW 41.29724 -105.5122 JAMES AND DEBORAH MYERS MYERS#! 

P96067W 34528 GST 15 N 72W 6 9NESW 41.29724 -105.5122 KELLY W. STEINER STEINER#! 

Pll8568W 36403 GST 15 N 72W 6 10 NWSW 41.2973 -105.5165 FRANK BARROW BARROWS#! 

P92916W 34206 GST 15 N 72W 6 10 NWSW 41.2973 -105.5165 CHARLES AND MARY DOLAN DOLAN#! 

P8764P 7570 GST 15 N nw 6 II swsw 41.29366 -105.5165 WARREN LIVE STOCK CO. #I BERNER MILL 

PI02189W 35186 GST 15 N 72W 6 II swsw 41.29366 -105.5165 DAVID PESTOTNIK PESTOTNIK WELL #2 

PI04497W 35390 GST 15 N 72W 6 II swsw 41.29366 -105.5165 GLENN/NANCY HALSEY HALSEY#! 

P92885W 34226 GST 15 N 72W 6 II SWSW 41.29366 -105.5165 ROBERT M. AND SANDRA A. HONKEN HONKEN#l 

P92886W 34226 GST 15 N 72W 6 II SWSW 41.29366 -105.5165 DR. DOUGLAS AND TERRI HONKEN HONKEN#2 

P94642W 34395 GST 15 N 72W 6 II SWSW 41.29366 -105.5165 RICHARD J. COLLING COLLING#2 

P96040W 34515 GST 15 N 72W 6 11 swsw 41.29366 -105.5165 TIM SULLIVAN SULLIVAN#! 

P99073W 34821 GST 15 N nw 6 II swsw 41.29366 -105.5165 PINECONE INDUSTRIES, INC. PINECONE#! 

PI36005W 37068 GST 15 N 72W 6 II swsw 41.29366 -105.5165 CHARLES D. AND LYNN BENSON BENSON# I 
P50618W 29174 GST 15 N nw 6 12 SESW 41.29361 -105.5121 WAYNE LANNING LANNING#! 
P50745W 29209 GST 15 N 72W 6 12 SESW 41.29361 -105.5121 CHARLES EDGAR & GLORIA JEAN BELL BELL#! 
P57854W 29809 GST 15 N 72W 6 12 SESW 41.29361 -105.5121 DALE C. & ANITA W. BRENTLINGER BRENTLINGER #I 
PI00045W 34933 GST 15 N nw 6 12 SESW 41.29361 -105.5121 JAMES J PAVLOVICH PAVLOVICH#! 
P95044W 34447 GST 15 N 72W 6 12 SESW 41.29361 -105.5121 RAY AND PA TRJCIA MELLAS HOKABE#l 
P50866W 29228 GST 15 N 72W 6 14 NWSE 41.29715 -105.5074 HAROLD G. POND DEEP#! 

P7214P 24978 GST 15 N 72W 6 14 NWSE 41.29715 -105.5074 RONALD C. SURDAM** JOYCE A. SURD AM MARY#2 
P30657W 27610 GST 15 N 72W 6 15 SWSE 41.29352 -105.5073 CARL F. PULS PULS#l 
P39792W 28376 GST 15 N 72W 6 15 SWSE 41.29352 -105.5073 JOHN H. & JOANNE M. GEORGE GEORGE#! 
P9912W 26148 GST 15 N 72W 6 15 SWSE 41.29352 -105.5073 PAUL RICHRISTINE K WADE WYATT'S#2 

P71907W 31450 GST 15 N 72W 6 15 SWSE 41.29352 -105.5073 JAY DEE & JULIE C. SCHAEFER SCHAEFER#! 
39/5/29W 38849 UNA 15 N 72W 6 15 SWSE 41.29352 -105.5073 MERA V BENDA VID 35BLACKELK 
P475W 22304 GST 15 N 72W 6 16 SESE 41.29342 -105.5026 EDGAR RINEHART RINEHART#! 
P91409W 34082 GST 15 N 72W 6 16 SESE 41.29342 -105.5026 BRIAN F. AND SHELLEY J. TOWLER TOWLER#! 
PI53272W 37830 GSI 15 N 72W 6 16 SESE 41.29342 -105.5026 FOREST RAGLAND RAGLAND I 
P159096W 38124 GST 15 N 72W 6 16 SESE 41.29342 -105.5026 WALDO ROTH ROTH! 
Pl31638W 36886 GST 15 N 72W 7 2 NWNE 41.28989 -105.5073 PAUL G JR. REVOCABLE TRUST. ETCHEPAR LAYCOCK SPRING WELL# I 
P96994W 34596 GST 15 N 72W 7 6NWNW 41.28999 -105.5165 GEORGE HEARD HEARD#! 
P92885W 34226 GST 15 N 72W 7 7SWNW 41.28632 -105.5165 ROBERT M. AND SANDRA A. HONKEN HONKEN#l 
Pl50325W 37719 GST 15 N 72W 7 7SWNW 41.28632 -105.5165 WILLIAM L. HANSEN WM. HANSEN# I 
P98131W 34708 GST 15 N 72W 7 II swsw 41.279 -105.5166 CITY OF LARAMIE LARAMIE EAST #I 
Pl06853W 35608 GST 15 N nw 7 12 SESW 41.27896 -105.5121 CITY OF LARAMIE LA.RAMIE EAST QUARRY #2 
P98132W 34708 GST 15 N nw 7 12 SESW 41.27896 -IOS.5121 CITY OF LARAMIE LARAMIE EAST #2 
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STO 20 240 80 No 
DOM,STO 5 60 20 Unknown Unknown No 
DOM,STO 25 165 93 145 165 Yes 
DOM 13 380 246 190 380 Yes 
DOM,STO 10 310 284 No 
DOM,STO 10 300 280 No 
DOM 13 340 161 180 340 Yes 
DOM,STO 15 305 185 185 305 Yes 
DOM 10 400 243 280 400 Yes 
DOM 10 355 175 275 355 Yes 
DOM 10 365 195 195 365 Yes 
DOM 10 330 200 200 330 Yes 
DOM 10 350 130 290 350 Yes 
DOM 10 340 120 300 340 Yes 
DOM 10 340 162 300 340 Yes 
DOMSTO 10 300 115 220 280 Yes 

DOM 10 320 141 200 320 Yes 
DOM 10 280 145 240 280 Yes 
STO 7 280 -I Unknown Unknown No 
DOM 10 320 150 200 300 Yes 
DOM 10 340 161 260 300 Yes 
DOM,STO 7 320 155 280 300 Yes 
DOM,STO 10 340 162 280 340 Yes 
DOM 10 340 145 300 340 Yes 
DOM 10 300 149 260 300 Yes 
DOM 10 320 147 250 300 Yes 
DOM 10 360 160 320 340 Yes 
DOM 12 340 174 260 340 Yes 
DOM 12 345 183 265 340 Yes 
DOM,STO 7 365 167 246 347 Yes 
DOM 15 350 174 330 350 Yes 
DOMSTO 7 320 !52 250 300 Yes 
DOM 22 425 214 Unknown Unknown Yes 
DOM,STO 10 320 280 277 320 Yes 
DOM 15 71 10 30 42 Yes 
DOM 12 400 230 325 375 Yes 
DOM 25 310 100 0 0 No 
DOM 15 400 188 300 380 Yes 
DOM,STO No 
DOM 5 380 100 365 Yes 
DOM 8 425 265 380 425 No 
DOM No 
DOM,STO 15 400 210 300 400 Yes 
DOM,STO 13 400 182 280 400 Yes 
DOM 10 300 128 200 300 Yes 
DOM,STO 7 320 155 280 300 Yes 
DOM 10 340 !54 240 340 Yes 
MON 0 325 182 0 0 Yes 
MON 0 301 197 253 301 Yes 
MON 0 301 197 253 0 Yes 
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Pl51006W 37743 GST 15 N 72W 7 12 SESW 41.27896 -105.5121 THOMAS & KAREN BIENZ ROCK AND A HARD PLACE WELL 

P8765P 15605 GST 15 N 72W 8 13 NESE 41.28273 -105.4834 JHD RANCH, LLC #2 DUMMY MILL 

P2553W 22646 GST 15 N 72W 14 2NWNE 41.27516 -105.4307 U.S. FOREST SERVICE RIM ROCK SPRING #I 
P71442W 31357 GST 15 N 12w 14 15 SWSE 41.26436 -105.4305 USDI FOREST SERVICE US F S #2 

P2558W 18993 GST 15 N 72W 15 3 SWNE 41.27183 -105.4498 U.S. FOREST SERVICE BUCK SULLIVAN SPRING #I 
PI06852W 35608 GST 15 N 72W 18 5 NENW 41.27531 -105.5121 CITY OF LARAMIE LARAMIE EAST QUARRY #I 

P98131W 34708 GST 15 N 72W 18 5NENW 41.27531 -105.5121 CITY OF LARAMIE LARAMIE EAST #I 

P8769P 14875 GST 15 N 72W 19 II swsw 41.24993 -105.5163 WARREN LIVE STOCK CO. #6 KASSAHN MILL 

P8770P 20353 GST 15 N 72W 20 l NENE 41.26095 -105.4831 JHD RANCH, LLC #7 KLEIN SPRINGS MILL 

P80876W 32776 GST 15 N 72W 20 SNENW 41.26083 -105.4926 WARREN LIVESTOCK CO. **USDl, BLM KLEIN SPRING 

P2557W 22646 GST 15 N 72W 23 4 SENE 41.25697 -105.4258 U.S. FOREST SERVICE BEACON SPRING #I 

Pll71W 23469 15 N 72W 23 9NESW 41.25371 -105.4354 USDA FOREST SERVICE TIE CITY SPRING 
Pll78W 23488 15 N 72W 23 9NESW 41.25371 -105.4354 USDA FOREST SERVICE LOWER TIE CITY#! 

Pll80W 23488 15 N 72W 23 12 SESW 41.25004 -105.4354 USDA FOREST SERVICE UPPER TIE CITY #2 

P48866W 28979 15 N 72W 23 14 NWSE 41.25353 -105.4306 REGION TWO USDA FOREST SERVICE TIE CITY (LOWER) CAMPGROUND 

Pli66W 23468 15 N 72W 23 15 SWSE 41.24989 -105.4306 USDA FOREST SERVICE UPPER TIE CITY WELL# l 

P61563W 30159 GST 15 N 72W 24 5 NENW 41.26043 -105.4162 USA USDA FOREST SERVICE K-C-SPRING 04-013 

Pll79W 23488 15 N 72W 24 14 NWSE 41.25314 -105.4116 USDA FOREST SERVICE YELLOW PINE #I 

Pll76W 23488 15 N 72W 24 15 SWSE 41.24953 -105.4116 USDA FOREST SERVICE POLE CREEK#! 

Pli77W 23488 15 N 72W 24 15 SWSE 41.24953 -105.4116 USDA FOREST SERVICE POLE CREEK #2 

P2180W 24922 ADJ 15 N 72W 26 12 SESW 41.23524 -105.4351 WYOMING STATE HIGHWAY DEPARTMENT SUMMIT REST AREA #I 

P2181W 24922 ADJ 15 N 72W 26 12 SESW 41.23524 -105.4351 WYOMING STATE HIGHWAY DEPARTMENT SUMMIT REST AREA #2 

Pl42927W 37306 UNA 15 N 72W 26 12 SESW 41.23524 -105.4351 WYOMING DEPARTMENT OF TRANSPORTATION ENL. SUMMIT REST AREA# 2 

P80875W 32776 GST 15 N 72W 28 10 NWSW 41.23919 -105.4782 WARREN LIVESTOCK CO. GOVERNMENT SPRING 
P8767P 13048 GST 15 N 72W 28 13 NESE 41.2391 -105.4639 WARREN LIVE STOCK CO. 4 GOVERNMENT CANYON MILL 

P8772P 11953 GST 15 N 72W 29 12 SESW 41.23556 -105.4925 JHD RANCH, LLC #9 PEANUT CANYON MILL 
P8766P 21449 GST 15 N 72W 33 3 SWNE 41.22825 -105.4686 WARREN LIVE STOCK CO. #3 FRENCHY MILL 
P83086W 33085 ADJ .15 N 72W 35 2 NWNE 41.23145 -105.4304 WYOMING STATE HIGHWAY DEPT. SUMMIT #4 WELL 

Pli65W 23469 15 N 72W 35 5 NENW 41.23148 -105.4351 USDA FOREST SERVICE HIDDEN VALLEY WELL# l 
Pl7934P 14245 GST 15 N 73 w I 4 SENE 41.30096 -105.5209 WILLIAM Q. DESPAIN**DEANNA J. DESPAI DESPAIN#! 

P7215P 23151 GST 15 N 73 w l 4 SENE 41.30096 -105.5209 DAVID POND**MARY ETTA POND MARYETTA#l 
P332G 20092 GST 15 N 73 w I 7SWNW 41.3009 -105.5353 THE GRAND STREET BOYS RICE WELL 
P39294W 28331 ADJ 15 N 73 w l 7SWNW 41.3009 -105.5353 GRAND STREET BOYS BONE AND JOINT# I 
Pl73003W 38705 GSI 15 N 73 w l 7SWNW 41.3009 -105.5353 LARAMIE VALLEY CHAPEL LVC#l 
P29200W 27457 GST 15 N 73 w l 9 NESW 41.29725 -105.5305 JOHN & JUDY SPIEGELBERG JOHN & JUDY SPIEGELBERG #I 
P29204W 27458 GST 15 N 73 w I 9NESW 41.29725 -105.5305 THOMAS A. AND LORA B. WESCHE JOHNSON#! 
P9098W 26078 GST 15 N 73 w l 9 NESW 41.29725 -105.5305 M.E.DENZIN DENZIN#2 
P83018W 33080 GST 15 N 73 w l 9NESW 41.29725 -105.5305 RALPH E. STROUF MISENHEL TER #2 
Pl827W 24479 GST 15 N 73 w I 10 NWSW 41.29722 -105.5353 PAUL SANDELS SANDELS#l 
P3039P 24076 GST 15 N 73 w l IONWSW 41.29722 -105.5353 DONALD G. RECTOR RECTOR#! 
P28112P 27306 GST 15 N 73 w l IONWSW 41.29722 -105.5353 MARSHALL COCKRAN COCKRAN#! 
P35807W 28136 GST 15 N 73 w I IONWSW 41.29722 -105.5353 RICHARD AiSHAREE L WERON STAHL#! 
P41423W 28502 GST 15 N 73 w l 10 NWSW 41.29722 -105.5353 RICHARD A/SHAREE L WERON ENLSTAHL#l 
P48790W 29034 GST 15 N 73 w l IONWSW 41.29722 -105.5353 STEVEN 0. YUNDT**E. GENE YUNDT YUNDT! 
P50744W 29207 GST 15 N 73 w I IONWSW 41.29722 -105.5353 S. W. & GLADYS VOGEL VOGEL#2 
P53127W 29439 GST 15 N 73 w I IONWSW 41.29722 -105.5353 LEWIS&BARBARA VAVRA VAVRA#! 
P60347W 30068 GST 15 N 73 w I IONWSW 41.29722 -105.5353 MICHAEL & CHRISTINE FLUTY MIKE FLUTY #I 
P62406W 30251 ADJ 15 N 73 w I IONWSW 41.29722 -105.5353 VISTA VIEW ENTERPRISES**JOSEPH & BEN MORENO#! 
P93491W 34292 GST 15 N 73 w I IONWSW 41.29722 -105.5353 JIM RECTOR JIM#! 
P99001W 34817 UNA 15 N 73 w I 10 NWSW 41.29722 -105.5353 ANIMAL HEALTH CENTER L.L.C. ANIMAL CENTER#! 
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DOM 25 400 187 330 340 Yes 
STO 5 240 -I Unknown Unknown No 
STO 5 5 -4 l 5 No 
STO 2 25 13 13 Unknown Yes 
STO 5 6 -4 I 2 No 
MON 0 325 181 296 325 Yes 
MON 0 325 182 0 0 Yes 
STO 7 240 -I Unknown Unknown No 
STO 10 160 -I Unknown Unknown No 
STO 5 2 -4 Unknown Unknown No 
STO 5 5 -4 I 5 No 
MIS 15 6 l 3 Unknown Yes 
MIS 60 50 2 48 Unknown Yes 
MIS 4 69 19 60 Unknown Yes 
MIS 5 60 22 37 60 Yes 
STO,MIS 10 35 20 25 Unknown No 
STO 25 5 -4 Unknown Unknown No 

MIS 7 79 52 72 Unknown Yes 

MIS 7 55 15 0 Unknown No 
MIS 6 53 16 51 Unknown Yes 

MIS 15 222 27 27 222 Yes 
MIS lO 202 25 24 202 Yes 

MIS 8 202 24.55 24 202 Yes 
STO 5 2 -4 Unknown Unknown No 
STO 7 165 -I Unknown Unknown No 
STO 10 80 -I Unknown Unknown No 
STO 5 190 -I Unknown Unknown No 
MIS 25 77 13 21 66 Yes 
MIS 6 50 10 0 Unknown No 
STO 20 250 180 Unknown Unknown No 
DOM,STO 10 114 100 0 No 
DOM,STO 6 130 72 104 130 Yes 
MIS 20 140 64 100 125 Yes 
MIS No 
DOM 25 172 90 0 0 Yes 
DOM 25 ISO 97 0 0 Yes 
DOM 20 180 130 !55 180 Yes 
DOM 10 180 65 120 160 Yes 
DOM 10 104 59 75 104 Yes 
DOM 25 135 62 0 Yes 
DOM 25 125 35 0 0 No 
DOM 10 136 44 80 120 Yes 
DOM 15 136 44 100 125 Yes 
DOM 12 140 47 100 140 Yes 
DOM 10 145 51 125 145 Yes 
DOM,STO 12 145 61 100 145 Yes 
DOM 15 145 48 125 145 Yes 
MIS 20 190 45 Unknown Unknown No 
DOM 8 140 63 100 120 Yes 
MIS 20 ISO 54 - 100 ISO Yes 
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P17232P 21366 GST 15 N 73 w I II SWSW 41.2947 -105.5353 ROBERT E. & EVELYN J. HASKELL HASKELL#! 
P29563P 27486 GST 15 N 73 w I II SWSW 41.2947 -105.5353 H. W. & R. M. KENNEDY KENNEDY#! 
P31961W 27785 GST 15 N 73 w I 11 swsw 41.2947 -105.5353 NORMAN BOCK BOCK#! 
P36683W 28209 GST 15 N 73 w I 11 swsw 41.2947 -105.5353 STEVE M. SHEAFFER SHEAFFER#! 
P36820W 28213 GST 15 N 73 w I II SWSW 41.2947 -105.5353 KEITH A. & JANE H. WOOLF WOOLF#! 
P37517W 28205 GST 15 N 73 w I II SWSW 41.2947 -105.5353 ROBERT H. & LINDA G. SUTHERLAND SUTHERLAND# I 
P44236P 28689 GST 15 N 73 w I 11 swsw 41.2947 -105.5353 DANIEL C. & DORIS D. HUTTO HUTTO I 
P46354W 28879 GST 15 N 73 w I II SWSW 41.2947 -105.5353 JAMES R. AND E. ADELE ENDICOTT ENDICOTT#! 
P6955W 25881 GST 15 N 73 w I 11 swsw 41.2947 -105.5353 K. E. NEELY**MERRY J. NEELY NEELY#! 
P9828W 26140 GST 15 N 73 w I 11 SWSW 41.2947 -105.5353 KENNETH W. TURNER **EDITH K. TURNER TURNER#! 
P51053W 29262 GST 15 N 73 w I II SWSW 41.2947 -105.5353 RAYMOND E. SMITHSON SMITHSON#! 
P68776W 30971 GST 15 N 73 w I II SWSW 41.2947 -105.5353 WILLIAM G. & MARILYN B. HEPWORTH HEPWORTH#! 
P75083W 31959 GST 15 N 73 w I 11 SWSW 41.2947 -105.5353 JOHN F. HARRISON JFH#l 
P110176W 35937 GST 15 N 73 w I II SWSW 41.2947 -105.5353 CHARLES DUNLAP DUNLAP#! 
Pll5628W 36286 GST 15 N 73 w I 11 swsw 41.2947 -105.5353 GILBERT GARCIAIW ANDA McGUIRE GIL#! 
Pl20109W 36453 GST 15 N 73 w I IISWSW 41.2947 -105.5353 JOHN BRUCE EMBURY Embury I 
P134178W 36999 GST 15 N 73 w I II SWSW 41.2947 -105.5353 VIRGINIA A. I RICHARD C. ROMERO ROMERO# I 
P149944W 37694 GST 15 N 73 w I II SWSW 41.2947 -105.5353 GLORIA J. THOMSON THOMSON# I 

P371G 20218 UNA 15 N 73 w I 12 SESW 41.29474 -105.5305 EDWARD N. BREAULT DOT#! 
P1186W 23487 GST 15 N 73 w I 12 SESW 41.29474 -105.5305 EDN.BREAULT BREAULT#2 

P1663W 24236 GST 15 N 73 w I 12 SESW 41.29474 -105.,5305 FLOYD W. MCMICHAEL MCMICHAEL#! 
Pl776W 24319 GST 15 N 73 w I 12 SESW 41.29474 -105.5305 EARLR. BEAN BEAN#! 
P64834W 30517 GST 15 N 73 w I 12 SESW 41.29474 -105.5305 ROBERT H. & LINDA G. SUTHERLAND SUTHERLAND WELL #2 
P97404W 34621 GST 15 N 73 w I 12 SESW 41.29474 -105.5305 JAMES W. & DONNA LEE WHITCOMB WHITCOMB#! 
P134626W 37014 GST 15 N 73 w I 12 SESW 41.29474 -105.5305 GEORGE I JUNE FRISON FRISON -I 
P149430W 37676 GST 15 N 73 w I 12 SESW 41.29474 -105.5305 CONRAD & LYDIA KERCHER ONE WELL 
Pl68760W 38523 GSI 15 N 73 w I 12 SESW 41.29474 -105.5305 CARLL. & CHRISTINE D. REYNOLDS ORIOLE LANE #2 
P170191W 38623 GSI 15 N 73 w I 12 SESW 41.29474 -105.5305 CORNERSTONE BUILDING & DEVELOPMENT I CORNERSTONE #I 
P14030W 26450 GST 15 N 73 w I 13 NESE 41.29731 -105.5209 ROBERT D. GUNN GUNN#l 
P14178W 26407 GST 15 N 73 w I 13 NESE 41.29731 -105.5209 KEITH C. & DOROTHY L. BERKS FULTONWATER-#336 
PI4588W 26463 GST 15 N 73 w I 13 NESE 41.29731 -105.5209 JAMES W. ADAMS JAMES W ADAMS #I 
P27625W 27248 GST 15 N 73 w I 13 NESE 41.29731 -105.5209 JON P. & ANGELA I. HOWDESHELL HOWDESHELL#! 
P33005W 27887 GST 15 N 73 w I 13 NESE 41.29731 -105.5209 THOMAS D. & SYLVIA F. CROCKER CROCKER#! 
P54635W 29543 15 N 73 w I 13 NESE 41.29731 -105.5209 GARY VINER VINER#! 
P55635W 29636 GST 15 N 73 w I 13 NESE 41.29731 -105.5209 NOR VALL. & DORTHY J. SINGER SINGER#! 
P57676W 29803 GST 15 N 73 w I 13 NESE 41.29731 -105.5209 HAROLD H. GILE**KATHLEEN A. POLLARE KATHYS WELL I (ONE) 
P64267W 30475 GST 15 N 73 w I 13 NESE 41.29731 -105.5209 RICHARD A. & DIANE D. HEPPNER HEPPNER#! 
P75242W 31993 GST 15 N 73 w I 13 NESE 41.29731 -105.5209 PAUL M. & SUSAN J. HARNSBERGER HARNSBERGER #I 
P86343W 33520 GST 15 N 73 w I 13 NESE 41.29731 -105.5209 PRAIRIE HOMES INC. NICHOLLS#2 
P2335W 25041 GST 15 N 73 w I 14 NWSE 41.29727 -105.5257 CLIFFORD D. FERRIS FERRIS#! 
P3166P 25320 GST 15 N 73 w I 14 NWSE 41.29727 -105.5257 WM. E. & BARBARA A. BITTNER BOSWELL#! 
P3167P 25335 GST 15 N 73 w I 14 NWSE 41.29727 -105.5257 KEITH ENSLEY ENSLEY#! 
P3067P 24894 GST 15 N 73 w I 14 NWSE 41.29727 -105.5257 M.E.DENZIN DENZIN#l 
P14178W 26407 GST 15 N 73 w I 14 NWSE 41.29727 -105.5257 KEITH C. & DOROTHY L. BERKS FULTONWATER-#336 
P29386W 27491 GST 15 N 73 w I 14 NWSE 41.29727 -105.5257 RICHARD D. NICHOLLS NICHOLLS#! 
P33945W 27940 GST 15 N 73 w I 14 NWSE 41.29727 -105.5257 WILLIAM R. & ELAINE R. MCGRAW MCGRAW#! 
P33946W 27940 GST 15 N 73 w I 14 NWSE 41.29727 -105.5257 EARL F. & MILDRED L. MATHERS MCGRAW#2 
P35758W 28055 UNA 15 N 73 w I 14 NWSE 41.29727 -105.5257 CITY OF LARAMIE**ALBANY COUNTY WYOMI HUNTOON#! 
P40108W 28391 GST 15 N 73 w I 14 NWSE 41.29727 -105.5257 FRANK H. & LOUISE R. MOORE MOORE#! 
P45784W 28802 GST 15 N 73 w _! 14 ~ .. 4_1.2.2721 cHl5.5257 MILE-HI REALTY COBBLESTONE #6 
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DOM 5 140 80 Unknown Unknown No 
DOM 10 140 24 0 0 No 
DOM 12 115 60 75 100 Yes 
DOM 12 140 39 118 140 Yes 
DOM 12 120 50 78 110 Yes 
DOM 15 93 60 0 0 No 
DOM,STO 10 141 78 0 0 No 
DOM 12 145 45 125 145 Yes 
DOM 10 142 58 58 119 Yes 
DOM 25 115 65 0 0 No 
DOM 25 165 47 85 165 Yes 
DOMSTO 12 115 49 80 100 Yes 
DOM 13 140 44 115 135 Yes 
DOM 10 140 82 100 140 Yes 
DOM 10 160 57 120 160 Yes 
DOM 25 160 56 120 160 Yes 
DOM,STO 13 180 45 120 180 Yes 
DOM 13 143 50.5 Unknown Unknown No 
IRR,DOM 40 112 77 98 112 Yes 
DOM 20 100 70 93 Yes 
DOM 18 132 72 110 120 Yes 
DOM 15 97 65 60 90 Yes 
DOM 13 140 51 100 140 Yes 
DOM 10 140 71 100 140 Yes 
DOM 10 160 77 123 160 Yes 
DOM 13 140 74 100 140 Yes 
DOM No 
DOM No 
DOM 10 189 140 179 190 Yes 
DOM 15 197 135 !52 197 Yes 
DOM 10 250 105 210 250 Yes 
DOM 10 200 122 178 200 Yes 
DOM 12 180 129 165 180 Yes 

12 245 136 165 245 Yes 
DOM 10 205 95 165 200 Yes 
DOM 15 180 135 165 180 Yes 
DOM 10 295 129 175 275 Yes 
DOM 13 245 136 165 245 Yes 
DOM 10 200 160 180 190 Yes 
DOM 15 180 105 140 180 No 
DOM 12 176 50 0 Yes 
DOM 12 !55 90 0 Yes 
DOM 10 150 121 0 Yes 
DOM 15 197 135 152 197 Yes 
DOM 12 190 120 0 0 Yes 
DOM 9 197 135 167 197 Yes 
DOM 15 185 123 !55 185 Yes 
MIS 0 182 121 142 180 Yes 
DOM 15 180 112 168 180 Yes 
DOM 12 225 122 150 220 Yes 
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Table DIX6-8. Groundwater Rights Within Three Miles of the Permit Area 
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P8290W 25995 GST 15 N 73 w I 14 NWSE 41.29727 -105.5257 BILL WYATT WYATT'S#l 

P56746W 29711 GST 15N 73 w l 14 NWSE 41.29727 -105.5257 DAVID J. & JEANNE M. DUVALL DUVALL#! 

P75611W 32049 GST 15 N 73 w I 14 NWSE 41.29727 -105.5257 LESTER L. BARN SON DIANE#! D&L 

P85404W 33413 GST 15 N 73 w l 14 NWSE 41.29727 -105.5257 SCOTT H. AND GAYLE A. ROBERTSON ROBERTSON #I 

P91956W 34136 GST 15 N 73 w I 14 NWSE 41.29727 -105.5257 RYNINC. SHERMAN HILLS 7-17 
P14178W 26407 GST 15 N 73 w l 15 SWSE 41.29358 -105.5257 KEITH C. & DOROTHY L. BERKS FULTON WATER -#336 
P27101W 27207 GST 15 N 73 w I 15 SWSE 41.29358 -105.5257 RUSSELL L. & MARGARET K. W AMBEAM WAMBEAM#l 

P27350W 27187 GST 15 N 73 w I 15 SWSE 41.29358 -105.5257 WILLIAM T. CARTER CARTER#! 
P29390W 27498 GST 15 N 73 w I 15 SWSE 41.29358 -105.5257 WALTER E. SCHLUMPF SCHLUMPF#l 

P84597W 33311 GST 15 N 73 w I 15 SWSE 41.29358 -105.5257 HELEN SEIFERT SEIFERT#! 
P97590W 34628 GST 15 N 73 w l 15 SWSE 41.29358 -105.5257 ANDY SMITH SMITH#! 
P75484W 32022 GST 15 N 73 w I 16 SESE 41.29364 -105.5209 RODNEY L. REDDING REDDING#! 
Pl4178W 26407 GST 15 N 73 w I 16 SESE 41.29364 -105.5209 KEITH C. & DOROTHY L. BERKS FULTON WATER -#336 
P22448W 26763 GST 15 N 73 w I 16 SESE 41.29364 -105.5209 RUDOLPHSUCHARDA SUCHARDA#l 

P24586W 26921 GST 15 N 73 w I 16 SESE 41.29364 -105.5209 ROY M. BRECKENRIDGE BRECKENRIDGE #I 
P24726W 26949 GST 15 N 73 w l 16 SESE 41.29364 -105.5209 DONALD W. & INGRID F. SEA Y SEAY#l 
P26038W 27106 GST 15 N 73 w l 16 SESE 41.29364 -105.5209 JAMES & SALLY RICHARD RICHARD#! 

P30239W 27571 GST 15 N 73 w I 16 SESE 41.29364 -105.5209 DANIAL A. & JANET C. NETZEL NETZEL#! 
P30947W 27659 GST 15 N 73 w l 16 SESE 41.29364 -105.5209 WAYNEP. TURCATO TURCATO#l 
1'31059W 27660 GST 15 N 73 w I 16 SESE 41.29364 -105.5209 GERALD LEBEDA LEBEDA l 
1'36385W 28191 GST 15 N 73 w l 16 SESE 41.29364 -105.5209 JOHN P. WARNOCK FISHER#! 
1'36886W 28216 GST 15 N 73 w I 16 SESE 41.29364 -105.5209 FOUAD HOSSAM ELDIN AND LINDA ANN KO SONNET#! 
P37271W 28216 GST 15 N 73 w l 16 SESE 41.29364 -105.5209 MICHAEL J. & SHARON DUNLAY DUNLAY#! 
P37280W 28228 GST 15 N 73 w l 16 SESE 41.29364 -105.5209 SHELBY D. & JANET L. GERKJNG STUCHLIK#l 
P39386W 28345 GST 15 N 73 w l 16 SESE 41.29364 -105.5209 LA URN W. & ELOISE D. WILHELM WILHELM#! 
P62643W 30273 GST 15 N 73 w l 16 SESE 41.29364 -105.5209 STEVEN C. & CINDY L. YEOMAN HURD#! 
P63014W 30336 GST 15 N 73 w l 16 SESE 41.29364 -105.5209 JOHNW.HURD HURD#2 
P63639W 30405 GST 15 N 73 w l 16 SESE 41.29364 -105.5209 WILLIAM A. & JANET M. WOLF WOLF#! 
P63781W 30403 GST 15 N 73 w l 16 SESE 41.29364 -105.5209 JON JAMES SWECKARD SHERMAN 8301 
P64837W 30523 GST 15 N 73 w l 16 SESE 41.29364 -105.5209 T. A. SPILLIOS T A SPILLIOS #I 
P64838W 30525 GST 15 N 73 w l 16 SESE 41.29364 -105.5209 JEFF & DEBRA BARRETT BARRETT#! 
1'65267W 30553 GST 15 N 73 w I 16 SESE 41.29364 -105.5209 YOUNG ROBERT A. & JANET E. YOUNG#! 
1'68998W 31000 GST 15 N 73 w I 16 SESE 41.29364 -105.5209 JOHN P. WARNOCK ENL FISHER# I 
P78252W 32430 GST 15 N 73 w l 16 SESE 41.29364 -105.5209 JOHN JACKSON JACKSON#2 
P80311W 32714 GST 15 N 73 w I 16 SESE 41.29364 -105.5209 RICHARD B. AND ELIZABETH H. SOUTHWEL SOUTHWELL #I 
P102063W 35171 UNA 15 N 73 w I 16 SESE 41.29364 -105.5209 GLENN LEE JOHNSON JOHNSON#! 
PI02064W 35171 GST 15 N 73 w 1 16 SESE 41.29364 -105.5209 GLENN LEE JOHNSON JOHNSON#2 
P94810W 34417 GST 15 N 73 w l 16 SESE 41.29364 -105.5209 ROGER AND PAT MCMICHEAL MCMICHEAL #I 
P95566W 34487 GST 15 N 73 w l 16 SESE 41.29364 -105.5209 TOM RAINES RAINES #I 
Pl68908W 38520 GST 15 N 73 w I 16 SESE 41.29364 -105.5209 DANNY L. & SHERRY L. REYNOLDS REYNOLDS#! 
PI70575W 38644 GSI 15 N 73 w 2 2NWNE 41.30448 -105.545 LARAMIE COUNTY COMMUNITY COLLEGE FOU LCCC-WW#l 
P170576W 38644 GSI 15 N 73 w 2 2 NWNE 41.30448 -105.545 LARAMIE COUNTY COMMUNITY COLLEGE FOU LCCC- WW#2 
PI6157P 22067 GST 15 N 73 w 2 4 SENE 41.30088 -105.5401 PAUL W. & STELLA C. HOEL HOEL#I 
38/1!517W 38792 UNA 15 N 73 w 2 4 SENE 41.30088 -105.5401 M & W INVESTMENTS M&W INVESTMENTS -I 
1'55507W 29616 ADJ 15 N 73 w 2 5NENW 41.30446 -105.5498 CITY OF LARAMIE TURNER#! 
P61724W 29887 ADJ 15 N 73 w 2 5NENW 41.30446 -105.5498 CITY OF LARAMIE ENL TURNER# I 
P72689W 31568 ADJ 15 N 73 w 2 5NENW 41.30446 -105.5498 CITY OF LARAMIE ENL TURNER#! 
IP98011W 34684 GST 15 N 73 w 2 5 NENW 41.30446 -105.5498 CITY OF LARAMIE TURNER#! (1941) 
38/4/516W 38792 UNA 15 N 73 w 2 6NWNW 41.30445 -105.5547 MATTHEW B. CLARK KINGHILL WELL - I 
P321G 20073 UNA 15 N 73 w 2 8 SENW 41.30084 -105.5498 MAX L. KRUEGER KRUEGER WATER WELL 
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DOM 20 170 90 135 !55 Yes 
DOM 15 225 135 165 205 Yes 
DOM 12 200 96 140 180 Yes 
DOM 18 240 120 220 240 Yes 
DOM 13 190 108 140 180 Yes 
DOM 15 197 135 152 197 Yes 
DOM 10 170 60 !50 170 Yes 
DOM 22 200 120 160 180 Yes 
DOM 10 !50 135 0 0 Yes 
DOM 10 180 106 160 180 Yes 
DOM 10 200 121 160 195 Yes 
DOM 10 260 132 220 260 Yes 
DOM 15 197 135 152 197 Yes 
DOM 25 180 175 175 180 Yes 
DOM 15 184 100 0 0 Yes 
DOM 10 198 60 67 198 Yes 
DOM 25 175 110 149 175 Yes 
DOM 10 175 130 0 0 Yes 
DOM 12 200 135 175 200 Yes 
DOM 15 198 127 170 198 Yes 
DOM 7 255 126 5 250 Yes 
DOM 7 172 121 121 168 Yes 
DOM 12 131 51 90 120 Yes 
DOM 8 212 129 205 206 Yes 
DOM 12 240 160 160 240 Yes 
DOM 12 250 136 210 250 Yes 
DOM 12 250 124 165 250 Yes 
DOM 12 200 108 170 195 Yes 
DOM 10 170 114 130 170 Yes 
DOM 13 250 109 210 250 Yes 
DOM 13 210 119 170 210 Yes 
DOM 10 250 119 210 220 Yes 
DOM 5 255 126 210 250 Yes 
DOM 10 260 127 180 260 Yes 
DOM 15 250 125 230 250 Yes 
DOM,STO 0 0 0 0 0 No 
DOM,STO 13 260 125 240 260 Yes 
DOM 10 250 142 210 240 Yes 
DOM 8 320 147 280 300 Yes 
DOM 25 300 165 240 300 Yes 
MIS No 
MIS No 
STO 0 125 -I 0 Unknown No 
MIS No 
MUN 1400 240 6 85 240 Yes 
MUN 800 240 6 85 240 Yes 
MUN 300 240 9 85 240 Yes 
MON 0 238 3 118 238 Yes 
DOM No 
CUL.STO,IRR,DOM 0 110 43 62 110 Yes 
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Table DIX6-8. Groundwater Rights Within Three Miles of the Permit Area 
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P99778W 34897 GST 15 N 73 w 2 8 SENW 41.30084 -105.5498 CITY OF LARAMIE SHFCA-1 

P28014W 27299 GST 15 N 73 w 2 11 swsw 41.29467 -105.5546 DONALD JONES JONES #2 

P321G 20073 UNA 15 N 73 w 2 14 NWSE 41.29719 -105.5449 MAX L. KRUEGER KRUEGER WATER WELL 
Pl45G 19204 UNA 15 N 73 w 2 15 SWSE 41.29468 -105.5449 MERLE HAMBY HAMBY WELL 

Pl48G 19213 UNA 15 N 73 w 2 15 SWSE 41.29468 -105.5449 MAXINE E. CHRISTENSEN CHRISTENSEN WELL 

P36906W 28185 GST 15 N 73 w 2 15 SWSE 41.29468 -105.5449 KERRY C. CHRJSTENSEN MACLAND#l 

P99779W 34897 GST 15 N 73 w 2 15 SWSE 41.29468 -105.5449 CITY OF LARAMIE SHFCA-2 

Pl36001W 37067 GST 15N 73 w 2 15 SWSE 41.29468 -105.5449 REVIS MCELHENEY MCELHENEY -I 

P56550W 29705 GST 15 N 73 w 2 16 SESE 41.29282 -105.5401 MARK. A. SCOTT**RICHARD G. DUNN D&S#l 

Pl01265W 35086 GST 15 N 73 w 2 16 SESE 41.29282 -105.5401 ARVIN MARTINEZ MARTINEZ#! 

Pl44G 19193 UNA 15 N 73 w 2 16 SESE 41.29282 -105.5401 JULIE DUFFY DUFFY WELL 

P45194W 28760 GST 15 N 73 w 2 16 SESE 41.29282 -105.5401 AL YIN L. & WANDA B. CHAMBERLAIN CHAMBERLAIN #I 
P63921W 30428 GST 15 N 73 w 2 16 SESE 41.29282 -105.5401 STEVEN J. & TAMARA T. LINSE B & P PARTNERSHIP #I 

P80298W 32706 GST 15 N 73 w 2 16 SESE 41.29282 -105.5401 MARK A. AND DEBRA L. SHANAHAN SHANAHAN#! 

P84941W 33353 GST 15 N 73 w 2 16 SESE 41.29282 -105.5401 DENNIS G. LESTER LESTER#! 

P95607W 34491 GST 15 N 73 w 2 16 SESE 41.29282 -105.5401 DOUG & KELLY GAPTER GAPTER#l 

P88152W 33756 GST 15 N 73 w 3 I NENE 41.30443 -105.5595 JARVIS A. BARTLETT BARTLETT#! 

P91042W 34044 GST 15 N 73 w 3 I NENE 41.30443 -105.5595 JARVIS A. AND THELMA L. BARTLETT BARTLETT#2 
P91043W 34044 GST 15 N 73 w 3 I NENE 41.30443 -105.5595 JARVIS A. AND THELMA L. BARTLETT BARTLETT#3 

P91044W 34044 GST 15 N 73 w 3 I NENE 41.30443 -105.5595 JARVIS A. AND THELMA L. BARTLETT BARTLETT#4 
P99777W 34897 GST 15 N 73 w 3 I NENE 41.30443 -105.5595 CITY OF LARAMIE LAPFOR-1 
P99776W 34897 GST 15 N 73 w 3 2NWNE 41.30441 -105.5644 CITY OF LARAMIE LAPCA-1 
P25334P 1827 GST 15 N 73 w 3 3 SWNE 41.30078 -105.5643 CASH CA TILE CO. INC CASH#! 

P303C 18901231 UNA 15 N 73 w 3 4 SENE 41.3008 -105.5595 UNION REALTY CO. UNION REALTY COMPANY'S #2 
P99780W 34897 GST 15 N 73 w 3 4 SENE 41.3008 -105.5595 CITY OF LARAMIE LAPRELE#l 
P89244W 33829 GST 15 N 73 w 3 8 SENW 41.30076 -105.5691 DARRELL. AND EDITH M. GODDARD GODDARD#! 

Pll5627W 36286 GST 15 N 73 w 3 IONWSW 41.29715 -105.5739 DEREKJKEYSA GOTSCHALL GOTSCHALL #I 

P!3998P 14976 GST 15 N 73 w 3 11 swsw 41.2947 -105.5739 LLOYD A. & ALTAR. LACY EGBERT#2 
Pl3999P 14976 GST 15 N 73 w 3 II SWSW 41.2947 -105.5739 LLOYD A. & ALTA R. LACY EGBERT#! 
PI05645W 35524 ADJ 15 N 73 w 3 13 NESE 41.29715 -105.5595 GARY J & SHIRLEY J LINFORD PFEIFER#! 
Pll0657W 35961 ADJ 15 N 73 w 3 13 NESE 41.29715 -105.5595 GARY J & SHIRLEY J LINFORD PFEIFER#2 
Pllll05W 35983 ADJ 15 N 73 w 3 13 NESE 41.29715 -105.5595 GARY J & SHIRLEY J LINFORD En! Pfeifer #2 
Pll6690W 36329 ADJ 15 N 73 w 3 13 NESE 41.29715 -105.5595 GARY J & SHIRLEY J LINFORD ENL PFEIFER# I 
P59110W 29949 ADJ 15 N 73 w 3 15 SWSE 41.29285 -105.564 INC. UNITARJAN FELLOWSHIP OF LARAMIE CHURCH#! 
Pl00553W 34984 GST 15 N 73 w 3 15 SWSE 41.29285 -105.564 RACHEL CROWE ISRAELSON #I 
Pl0680P 13393 GST 15 N 73 w 8 4 SENE 41.28678 -105.5955 HARRJS F. PETERSON**JO ELLEN PETERSO PETERSON#! 
Pl0681P 13666 GST 15 N 73 w 8 4 SENE 41.28678 -105.5955 HARRIS F. PETERSON**JO ELLEN PETERSO PETERSON#2 
Pl0683P 13788 GST 15 N 73 w 8 4 SENE 41.28678 -105.5955 HARRIS F. PETERSON** JO ELLEN PETERSO PETERSON#4 
Pl0684P 14061 GST 15 N 73 w 8 4 SENE 41.28678 -105.5955 HARRJS F. PETERSON**JO ELLEN PETERSO PETERSON#5 
P21979P 14245 GST 15 N 73 w 8 4 SENE 41.28678 -105.5955 GEORGE W. HERRJNG HERRJNG #I 
PI0075P 19432 GST 15 N 73 w 8 4 SENE 41.28678 -105.5955 THOMAS R. KAFKA KAFKA#! 
Pl0682P 18840 GST 15 N 73 w 8 4 SENE 41.28678 -105.5955 HARRJS F. PETERSON**JO ELLEN PETERSO PETERSON#3 
Pll999P 21915 GST 15 N 73 w 8 4 SENE 41.28678 -105.5955 JOE HARNDEN HARNDEN#! 
P25667W 27053 GST 15 N 73 w 8 4 SENE 41.28678 -105.5955 HARRJS F. & JO ELLEN PETERSON PETERSON#6 
P28989P 27394 GST 15 N 73 w 8 4 SENE 41.28678 -105.5955 RALPH & MARGARET HARNDEN HARNDEN#! 
P28990W 27394 GST 15 N 73 w 8 4 SENE 41.28678 -105.5955 RALPH & MARQUERJTE HARNDEN HARNDEN#2 
Pl6392P 14792 GST 15 N 73 w 8 13 NESE 41.28319 -105.5978 C. H. PERRY PERRY RACING STABLE# I 
Pl7907P 25081 GST 15 N 73 w 8 13 NESE 41.28319 -105.5978 RALPH R. JOHNSTON**HAZEL M. JOHNSTON JOHNSTON#2 
Pl7762P 16953 GST 15 N 73 w 8 16 SESE 41.27953 -105.5954 C. W. PERUE**SHIRLEY PERUE**VIOLA HO HOLADAY#! 
Pl8507P 17684 GST 15 N 73 w 8 16 SESE 41.27953 -105.5954 LEO & VIRGINIA KERSTING KERSTING#! 

( 

::;;; 
~ :r: 0 

t 1>.. t:: U.l 1>.. d 0 0 1- U.l Q 0 1- o:l u Q u ....l ...: N N 
C/J ....l f:: 

~ ~ 
....l 

U.l 5 ....l 
~ 

....l 
C/J U.l 

~ ::::> >- il: C/J ::;;; 

MON 0 360 18 300 360 Yes 
DOM 5 102 39 0 0 Yes 
CUL,STO,IRR,DOM 0 110 43 62 110 Yes 
CUL,STO,IRR,DOM 40 97 60 90 97 Yes 
STO,IRR,DOM 30 Ill 53 75 103 Yes 
DOM II 120 48 98 120 No 
MON 0 295 24 230 295 Yes 
DOMSTO 13 140 15 104 140 Yes 
DOM 15 105 39 85 105 Yes 
DOM 12 120 30 60 100 Yes 
STO,IRR,DOM 200 89 60 81 89 Yes 
DOMSTO 12 125 30 95 120 Yes 
DOM 8 135 50 129 135 Yes 
DOM 15 140 50 90 !50 Yes 
DOM,STO 13 120 26 90 100 Yes 
DOM 13 120 48 100 120 Yes 
DOM 25 165 I 0 0 Yes 
DOM 10 110 15 0 0 No 
DOM 7 45 10 0 0 No 
DOM 8 30 6 0 0 No 
MON 0 75 2 64 75 Yes 
MON 0 475 46 388 475 Yes 
DOM,STO 25 8 I Unknown Unknown No 
STO,IND,IRR,DO 65 350 -I Unknown Unknown No 
MON 0 880 48 389 880 Yes 
DOM 20 100 20 0 0 No 
DOM,STO 10 50 7 5 18 Yes 
DOM,STO 25 300 3 Unknown Unknown No 
DOM,STO 25 559 3 Unknown Unknown No 
DOM,STO 25 460 -4 450 460 Yes 
DOM 25 160 35 60 140 Yes 
MIS 75 160 35 60 80 Yes 
DOM,STO,MIS 25 460 -4 450 460 Yes 
MIS 15 145 24 105 140 Yes 
DOM 8 180 27 140 160 Yes 
DOM 10 40 8 Unknown Unknown No 
DOM 17 65 8 Unknown Unknown No 
DOM 17 70 10 Unknown Unknown No 
DOM 20 65 10 Unknown Unknown No 
DOM,STO 10 200 12 Unknown Unknown No 
DOM 5 87 26 Unknown Unknown No 
DOM 17 96 8 Unknown Unknown No 
DOM 8 45 25 Unknown Unknown No 
DOM,STO 20 58 7 0 0 Yes 
DOM,STO 2 50 10 0 0 No 
DOM,STO 10 70 12 0 0 Yes 

STO 10 60 20 Unknown Unknown No 
DOM 25 100 20 0 Unknown No 
DOM,STO 3 35 20 25 35 Yes 
STO 25 50 22 Unknown Unknown No 
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Pl7759P 18567 GST 15 N 73 w 8 16 SESE 41.27953 -105.5954 CLARENCE W. PERUE**SHIRLEY M. PERUE PERUE#l 

Pl7760P 19175 GST 15 N 73 w 8 16 SESE 41.27953 -105.5954 CLARENCE W. PERUE**SHIRLEY M. PERUE PERUE#2 
Pl7761P 19479 GST 15 N 73 w 8 16 SESE 41.27953 -105.5954 CLARENCE W. PERUE**SHIRLEY M. PERUE PERUE#3 

Pl8526P 19479 GST 15 N 73 w 8 16 SESE 41.27953 -105.5954 S. B. ATKINSON ATKINSON#! 

Pl3768W 26423 GST 15 N . 73 w 8 16 SESE 41.27953 -105.5954 CLARENCE 0. TUPPER TUPPER#2 
P42149W 28331 15 N 73 w 8 16 SESE 41.27953 -105.5954 INC. DELTA CONSTRUCTION DELTA#! 

P43302W 28627 GST 15 N 73 w 8 16 SESE 41.27953 -105.5954 WILLIAM E. & NANCY L. BRITTON WEB II 

P52623W 29402 GST 15 N 73 w 8 16 SESE 41.27953 -105.5954 RALPH R. JOHNSTON RALPH R JOHNSON #3 

P8147P 14976 GST 15 N 73 w 9 I NENE 41.29011 -105.5785 M. BOYD MOODY**MARGARET MOODY MOODY#! 

Pl6468P 24178 GST 15 N 73 w 9 I NENE 41.29011 -105.5785 JOHN J. & CATHERINE A. TENCICK ROTTMAN-TENCICK # 116 

P33015W 27891 ADJ 15 N 73 w 9 I NENE 41.29011 -105.5785 DALE POLEDNA, DALE POLEDNA II, JILL ROBISON#! 

P37677W 28153 ADJ 15 N 73 w 9 I NENE 41.29011 -105.5785 ENL ROBISON #I 

P44321W 28698 GST 15 N 73 w 9 3 SWNE 41.28657 -105.5833 LEROY J. & KAREN M. GABRIEL GABRIEL#! 

P35550W 28108 GST 15 N 73 w 9 4 SENE 41.28649 -105.5785 NOR VAL D. JOHNSON JOHNSON#3 

P5961W 25727 15 N 73 w 9 8 SENW 41.28665 -105.5881 ALBANY COUNTY PEACE OFFICERS ACPO#l 

Pl72626W 38666 GSI 15 N 73 w 9 8 SENW 41.28665 -105.5881 JAMES & MARIAH OSBORNE EQUINE MEADOWS WATER SUPPLY #I 

Pl45983W 37467 GST 15N 73 w 9 9NESW 41.28303 -105.5881 WYOMING DEQ/WQD 1842/PZI AND 1842/PZ2 

P32566W 27653 15N 73 w 9 10 NWSW 41.28311 -105.5929 ALBANY COUNTY WYOMING FAIRGROUNDS #I 

P69484W 31114 GST 15 N 73 w 9 10 NWSW 41.28311 -105.5929 DOUGLAS P. & PATRICIA P. CAMPBELL CAMPBELL#! 

Pl67513W 38464 GSI 15 N 73 w 9 10 NWSW 41.28311 -105.5929 ALBANY CO. FAIRBOARD FAIRGROUNS #2 

P34151W 27961 GST 15 N 73 w 9 14 NWSE 41.28294 -105.5833 ROGER R. & JONEL WILMOT WILMOT#! 

P73265W 31672 GST 15 N 73 w 9 14 NWSE 41.28294 -105.5833 MORGAN & KAREN STILL STILL#! 

P87021W 33644 ADJ 15 N 73 w 9 14 NWSE 41.28294 -105.5833 HAZEL RUTH SHEAFFER (TRUST)**DON MIL SHEAFFER#! 
P5039P 14823 GST 15 N 73 w 9 16 SESE 41.27924 -105.5784 HOLLY HUNT** JULIA HUNT HUNT#! 
P60694W 30082 GST 15 N 73 w 10 6NWNW 41.29004 -105.5736 J. T. & ANNA L. PEELE J T PEELE WELL# I 
P96123W 34535 GST 15 N 73 w 10 7SWNW 41.28642 -105.5736 ROBERT NL YNETTE S BEEMER BEEMER#! 
P94971W 34430 GST 15 N 73 w 10 8 SENW 41.28636 -105.5688 ROBERTSTOBART STOBART#l 
P95558W 34479 GST 15 N 73 w 10 8 SENW 41.28636 -I 05.5688 CHARLES F. YEOMAN JR YEOMAN#! 
P96124W 34535 GST 15 N 73 w 10 8 SENW 41.28636 -105.5688 LANNY HEITZ LANNY HEITZ#! 
P89242W 33849 GST 15 N 73 w 10 9 NESW 41.28273 -105.5688 D. M. MITCHELL MITCHELL#! 
Pl82G 19409 UNA 15 N 73 w 10 10 NWSW 41.28279 -105.5736 RICHARD F. HECHT HECHT# I WELL 
P2468P 25262 GST 15 N 73 w 10 10 NWSW 41.28279 -105.5736 DONALD JONES** SHIRLEY JONES**ELMO L. P & J ENTERPRISES 
P461C 12784 GST 15 N 73 w 10 II swsw 41.27916 -105.5736 RICHARD F. HECHT AVIN NELSON #I WELL 
Pl81G 19409 UNA 15 N 73 w 10 II swsw 41.27916 -105.5736 JACK & JOY CRAMER O.L. WILLE #I WELL 
Pl07404W 35677 GST 15 N 73 w 10 12 SESW 41.27909 -105.5688 RANDOLPH JOHNSON GALLOWAY#! 
Pl07473W 35682 GST 15 N 73 w 10 12 SESW 41.27909 -105.5688 DOUGLAS M MITCHELL MITCHELL#2 
P2467P 25262 GST 15 N 73 w 10 14 NWSE 41.28268 -105.564 DONALD JONES**SHIRLEY JONES**ELMO L. P. & J. ENTERPRISES #I 
Pl54386W 37902 GST 15 N 73 w 10 14 NWSE 41.28268 -105.564 STEVEN & NANCY STUTZMAN STUTZMAN-I 
Pl61486W 38224 GST 15 N 73 w 10 16 SESE 41.279 -105.5592 TODD AND IRENE JOHNSON T &I JOHNSON #I 
P40266W 28401 GST 15 N 73 w II 14 NWSE 41.28259 -105.5449 DALE BRADLEY JONES BRAD#2 
P34766W 28033 GST 15 N 73 w II 15 SWSE 41.27897 -105.5449 DONALD R. JONES BRAD#! 
P63564W 30411 GST 15 N 73 w 12 I NENE 41.28999 -105.5209 JOHNW.HURD HURD#3 
Pl06649W 35622 GST 15 N 73 w 12 I NENE 41.28999 -105.5209 GREG LIDIANNA L DERR KERR#! 
P63533W 30404 GST 15 N 73 w 12 2 NWNE 41.28993 -105.5257 GLEN & LYNNE MUSSER MUSSER#! 
P62398W 30249 15 N 73 w 12 3 SWNE 41.28629 -105.5258 LAMONT H. & DIANE M. PETERSON DOM 
P63334W 30383 GST 15 N 73 w 12 3 SWNE 41.28629 -105.5258 DEANNA & JAMES A. JOHNSON JOHNSON#! 
P72966W 31624 GST 15 N 73 w 12 3 SWNE 41.28629 -105.5258 MILO B. AND PATRICIA L. BEINTEMA BEINTEMA#2 
P77630W 32359 GST 15 N 73 w 12 3 SWNE 41.28629 -105.5258 A.F. DINT COWPER LEBRUN#! 
PI09498W 35894 GST 15 N 73 w 12 3 SWNE 41.28629 -105.5258 FRANK/CONNIE HEDLEY HEDLEY#! 
P83076W 33087 GST 15 N 73 w 12 3 SWNE 41.28629 -105.5258 GARY C. WILKERSON WILKERSON #I 
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DOM,STO 5 98 21 30 50 Yes 
DOM,STO I 50 22 32 50 Yes 
DOM,STO 3 53 18 30 53 Yes 
DOM,STO 25 50 22 Unknown Unlmown No 
DOM I 30 14 19 30 Yes 
MIS 7 65 17 50 65 Yes 
DOM 10 65 17 20 60 Yes 
DOM 25 75 15 45 65 Yes 
DOM,STO 12 90 15 Unknown Unlmown No 
DOM 15 330 23 0 Unknown No 
MIS,DOM 25 780 0 730 780 Yes 
MIS 0 780 0 730 780 Yes 
DOM 18 80 5 60 70 Yes 
DOM 25 340 305 304 340 Yes 
MIS 10 75 10 58 75 Yes 
MIS No 
MON 0 30 21 21 30 Yes 
STO,MIS 0 0 0 0 0 No 
DOM 12 80 9 30 50 Yes 
MIS No 

STO 2 100 15 30 100 Yes 
DOM,STO 13 380 2 360 380 Yes 
MIS 15 !50 -I 0 0 No 
DOMSTO 10 380 10 Unlmown Unknown No 
DOM 15 705 -4 630 705 Yes 
DOM,STO 10 214 29 41 140 Yes 
DOM 12 217 33 97 217 Yes 
DOM 15 180 10 0 0 Yes 
DOM,STO 10 215 40 40 142 Yes 
DOM 25 840 2 750 840 Yes 
STO,IRR 60 196 12 !50 196 Yes 
DOM,STO 7 130 100 0 No 
DOM;STO 5 196 12 Unlmown Unknown No 
STO,IRR 5 250 5 200 240 Yes 
DOM,STO 13 200 0 100 140 Yes 
DOM 25 210 8 200 210 Yes 
DOM,STO 7 170 125 0 No 
DOM,STO 13 200 16 151 165 Yes 
DOM 13 160 12 100 140 Yes 
DOM 12 300 29 260 290 Yes 
DOM 12 145 40 100 130 Yes 
DOM 12 250 105 210 250 Yes 
DOM,STO 10 300 149 240 280 Yes 
DOM,STO 10 200 80 160 200 Yes 
MIS 12 185 100 145 185 Yes 
DOM 12 180 82 140 180 Yes 
DOM 18 180 82 !55 175 Yes 
DOM 13 180 104 140 180 Yes 
DOM 10 180 84 160 180 Yes 
DOM 10 180 104 140 !80 Yes 
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P94722W 34402 GST 15 N 73 w 12 3 SWNE 41.28629 -105.5258 JAMES KUMELOS**STEVEN W/WENDY J KALI ROWDIE#l 

Pl25275W 36655 GST 15N 73 w 12 3 SWNE 41.28629 -105.5258 NICK VISSER VISSER#! 

P53955W 29494 GST 15 N 73 w 12 4 SENE 41.28633 -105.521 COBBLESTONE BLDG. & LANDSCAPE**CRAIG COBBLESTONE #6 

P1050W 23231 ADJ 15 N 73 w 12 5NENW 41.28989 -105.5292 COUNTRY MEADOWS LTD. DUEWEKE#2 

P29196W 27471 ADJ 15 N 73 w 12 5NENW 41.28989 -105.5292 LTD. COUNTRY MEADOWS VOGEL#! 

P46209W 28838 GST 15 N 73 w 12 5NENW 41.28989 -105.5292 ROGER A. CLARK SUNDIAL#2 

P49224W 29039 ADJ 15 N 73 w 12 5NENW 41.28989 -105.5292 LTD.I0020 E. GIRARD COUNTRY MEADOWS ENL VOGLE#l 

P49225W 29041 ADJ 15 N 73 w 12 5NENW 41.28989 -105.5292 LTD. COUNTRY MEADOWS ENL DUEWEKE #2 

P55632W 29634 GST 15 N 73 w 12 5NENW 41.28989 -105.5292 GARY J. MCQUADE MCQUADE#! 

P59161W 29943 ADJ 15 N 73 w 12 5NENW 41.28989 -105.5292 SETH A. AND LINDA K. REINHOLD LIGHT HOUSE# I 

P62980W 30330 GST 15 N 73 w 12 5NENW 41.28989 -105.5292 WADED. WYKERT WADEW#l 

P62982W 30333 GST 15 N 73 w 12 5NENW 41.28989 -105.5292 ROGER MAX OR VICKJ LEE PRENZLOW PRENZLOW#l 

P59577W 30018 GST 15 N 73 w 12 6NWNW 41.28984 -105.5353 WILIAM & CARRIE JEAN MURDOCH MURDOCH#! 

P34315W 27977 GST 15 N 73 w 12 7SWNW 41.28622 -105.5353 HAROLD P. & HELEN L. BROWN BROWN#! 

P34316W 27977 ADJ 15 N 73 w 12 7SWNW 41.28622 -105.5353 HAROLD P. & HELEN L. BROWN BROWN#2 

P5W 630 GST 15 N 73 w 12 8 SENW 41.28626 -105.5292 WILLIAM P. & SUSAN IVERSON WALLIS#! 

P46205W 28814 ADJ 15 N 73 w 12 8 SENW 41.28626 -105.5292 LTD. COUNTRY MEADOWS PRENZLOW#l 

P61026W 30109 GST 15N 73 w 12 8 SENW 41.28626 -105.5292 RUSSELL & INDIA JAIRELL JAIRELL#l 

P63550W 30411 GST 15 N 73 w 12 8 SENW 41.28626 -105.5292 DEE PRIDGEN DSINC#2 

P65133W 30547 GST 15 N 73 w 12 8 SENW 41.28626 -105.5292 CONRAD GORNEY GORNEY#! 

P68130W 30902 GST 15 N 73 w 12 8 SENW 41.28626 -105.5292 LARRY WHITE WHITE#! 

PI05200W 35506 GST 15 N 73 w 12 8 SENW 41.28626 -105.5292 JOHN F NELSON NELSON#! 
P95787W 34515 GST 15 N 73 w 12 8 SENW 41.28626 -105.5292 PAUL R. & SUSAN K. BULGRIN BULGRIN#2 

P5W 630 GST 15 N 73 w 12 9NESW 41.28262 -105.5293 WILLIAM P. & SUSAN IVERSON WALLIS#! 
Pl6789P 24562 GST 15 N 73 w 12 9NESW 41.28262 -105.5293 PEGGY ALEXANDER DUEWEKE#3 

P26827W 27183 GST 15 N 73 w 12 9NESW 41.28262 -105.5293 WILLIAM & CAROL DALEY SHERLYNS#l 
P44232W 28682 GST 15 N 73 w 12 9NESW 41.28262 -105.5293 WYO WATER RESOURCES RESEARCH INSTITU HUNTOON#2 

P49157W 29054 GST 15 N 73 w 12 9NESW 41.28262 -105.5293 RONALD H. OLSEN OLSEN#! 
P53530W 29469 GST 15 N 73 w 12 9NESW 41.28262 -105.5293 DOUG & ROBYN GUICE GUICE#! 
P55193W 29608 GST 15 N 73 w 12 9NESW 41.28262 -105.5293 DEAN W. LEBEDA LEBEDA#2 

P55633W 29634 GST 15 N 73 w 12 9 NESW 41.28262 -105.5293 ALLEN SPITZ SPITZ#! 
P56001W 29658 GST 15 N 73 w 12 9NESW 41.28262 -105.5293 JOHN J. & PAMELA A. GALBREATH GALBREATH#! 

P56897W 29725 GST 15 N 73 w 12 9NESW 41.28262 -105.5293 JAMES L. ROMSA ADAMS#! 
P63720W 30424 GST 15 N 73 w 12 9 NESW 41.28262 -105.5293 DAVE E. & LINDA C. DARTY DARTY#! 
P71912W 31456 GST 15 N 73 w 12 9 NESW 41.28262 -105.5293 WILLIAM E. & MARYS. WALDEN WALDEN#! 
P72312W 31525 GST 15 N 73 w 12 9NESW 41.28262 -105.5293 MARK DAHL DAHL#! 
P72684W 31580 GST 15 N 73 w 12 9NESW 41.28262 -105.5293 JACKOPPIE JACK OPPIE #I 
P73629W 31728 GST 15 N 73 w 12 9NESW 41.28262 -105.5293 JOHN A. HAEFNER HAEFNER#! 
P76535W 32246 GST 15 N 73 w 12 9NESW 41.28262 -105.5293 CHRJSTEL B. AND DAVID E. WALRATH WALRATH#! 
Pll7430W 36361 GST 15 N 73 w 12 9NESW 41.28262 -105.5293 JAMES C & CONNIE M PETRIE ALEXANDER #I 
Pl483W 23886 GST 15 N 73 w 12 13 NESE 41.28266 -105.521 HERBERT D. POWNALL **CHRISTOS T. & JA SMITH #I WELL 
Pl6788P 22281 GST 15 N 73 w 12 13 NESE 41.28266 -105.521 JOYCE WHEELIS WHEELIS#! 
P8601P 24984 GST 15 N 73 w 12 13 NESE 41.28266 -105.521 ALVA L. JOHNSTON**MELVA P. JOHNSTON JOHNSTON#! 
P31607W 27737 GST 15N 73 w 12 13 NESE 41.28266 -105.521 LARRY J. TAYLOR TAYLOR#! 
P34726W 27976 GST 15 N 73 w 12 13 NESE 41.28266 -105.521 RONALD D. AND-OR JANE A. ROMATZKE R.D.R.#l 
P36068W 28165 GST 15 N 73 w 12 13 NESE 41.28266 -105.521 W H COBBLESTONE BUILDING COBBLESTONE #I 
P36069W 28165 GST 15 N 73 w 12 13 NESE 41.28266 -105.521 W H COBBLESTONE BUILDING COBBLESTONE #2 
P36646W 28208 GST 15 N 73 w 12 13 NESE 41.28266 -105.521 JAMES J. FINNERTY FINNERTY#! 
P36946W 28216 GST 15 N 73 w 12 13 NESE 41.28266 -105.521 VINCE ARBOUR VINCE MIX#! 
P38657W 28292 GST 15 N 73 w 12 13 NESE 41.28266 -105.5~ ~L H. & LYDIA LI))'CUS _ ANDY I 
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DOM 10 180 105 160 180 Yes 
DOM 15 200 95 120 200 Yes 
DOM 12 165 105 105 165 Yes 
MIS 60 109 50 0 Unknown Yes 

35 120 56 80 120 Yes 
DOM 7 185 86 115 185 Yes 
MIS 0 120 56 80 120 Yes 
MIS 0 109 50 0 0 Yes 
DOM,STO 8 185 89 125 170 Yes 
DOM 20 185 87 105 180 Yes 
DOM 16 185 Ill 145 185 Yes 
DOM 15 165 77 145 165 Yes 
DOM 15 165 77 105 145 Yes 
DOM,STO 7 100 48 0 0 No 
STO,MIS,DOM 25 135 24 125 135 No 
DOMSTO 60 91 64 No 
MIS 100 180 68 !50 180 Yes 
DOM,STO 15 175 88 125 165 Yes 
DOM,STO 10 185 86 145 165 Yes 
DOM 10 180 66 120 160 Yes 
DOM 10 175 61 130 140 Yes 
DOM,STO 10 160 60 140 !50 Yes 
DOM,STO 10 160 80 140 160 Yes 
DOM,STO 60 91 64 No 
DOM 25 160 130 140 160 Yes 
DOM 15 118 32 0 0 No 
MON 0 243 80 110 243 Yes 
DOM 20 205 90 187 205 Yes 
DOM 15 165 75 125 160 Yes 
DOM 12 145 66 105 145 Yes 
DOM,STO 12 165 81 125 160 Yes 
DOM 7 200 75 72 200 Yes 
DOM 12 185 88 125 165 Yes 
DOM 25 175 51 105 125 Yes 
DOM 15 190 72 130 170 Yes 
DOM 10 170 70 110 150 Yes 
DOM 18 180 55 120 160 Yes 
DOM 10 175 70 135 175 Yes 
DOM 13 160 61 110 140 Yes 
DOM 10 235 123 200 235 Yes 
DOM 25 163 140 140 160 Yes 
DOM 10 130 -I 0 Unknown No 
DOM 18 132 100 100 132 Yes 
DOM 12 190 132 !50 190 Yes 
DOM 12 169 112 120 160 Yes 
DOM 25 163 115 130 !50 Yes 
DOM 20 164 121 120 158 Yes 
DOM 12 175 92 145 170 Yes 
DOM 19 175 97 125 163 Yes 
DOM 15 .. 160 <)6 - 120 160 Yes 
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P39529W 28345 GST 15 N 73 w 12 13 NESE 41.28266 -105.521 ALVA L. JOHNSTON**MELVA P. JOHNSTON JOHNSTON#2 
P40499W 28416 GST 15 N 73 w 12 13 NESE 41.28266 -105.521 SAMUEL C. & CLAUDINE M. RICCILLO RICCILLO#l 
P43839W 28664 GST 15 N 73 w 12 13 NESE 41.28266 -105.521 PAT MCDERNOTT (COBBLESTONE) COBBLESTONE #5 
P48638W 29032 GST 15 N 73 w 12 13 NESE 41.28266 -105.521 RAYMOND A. LEACH LEACH#! 
P9247W 26066 GST 15 N 73 w 12 13 NESE 41.28266 -105.521 ALAN DEAN ATTEBERY**SHARON L. ATTEBE A. D. ATTEBERY#! 
P85691W 33445 GST 15 N 73 w 12 13 NESE 41.28266 -105.521 ALEXANDRA AND DAVID KIEFFER KIEFFER#! 
P94469W 34366 UNA 15 N 73 w 12 13 NESE 41.28266 -105.521 TERESA L. AND MARK D. BECK BECK#! 
PI5696P 24725 GST 15 N 73 w 12 14 NWSE 41.28264 -105.5258 JAMES & RUTH WELKE WELKE HOLE #I 
P8601P 24984 GST 15 N 73 w 12 14 NWSE 41.28264 -105.5258 ALVA L. JOHNSTON**MELVA P. JOHNSTON JOHNSTON#! 
P28373W 27234 GST 15 N 73 w 12 14 NWSE 41.28264 -105.5258 BYRA A. & MARILYN S. KITE BOWERMAN74 
P40356W 28401 GST 15 N 73 w 12 14 NWSE 41.28264 -105.5258 W. H. COBBELSTONE BUILDING**MARTIN M COBBLESTONE #3 
P40357W 28401 GST 15 N 73 w 12 14 NWSE 41.28264 -105.5258 W. H. COBBELSTONE BUILDING**WENDELL 
P40592W 28429 GST 15 N 73 w 12 14 NWSE 41.28264 -105.5258 KENNETH B. JOHNSTON**BEULAH 0. JOHNS KANNON BALL #I 
P41627W 28517 GST 15 N 73 w 12 14 NWSE 41.28264 -105.5258 W.H.DYCUS DYCUS#! 
P69894W 31167 GST 15 N 73 w 12 14 NWSE 41.28264 -105.5258 RONALD E. & BARBARA A. JAIRELL HARTMAN#! 
P71527W 31377 GST 15 N 73 w 12 14 NWSE 41.28264 -105.5258 PAMELA M. BALTIMORE PEAK#! 
P71884W 31457 GST 15 N 73 w 12 14 NWSE 41.28264 -105.5258 ALVA L. AND MELVA P. JOHNSTON WELL#3 
P73717W 31747 GST 15 N 73 w 12 14NWSE 41.28264 -105.5258 JOSEPH L. AND FLORENCE C. PEAK ENLPEAK#l 
P78172W 32429 GST 15 N 73 w 12 14 NWSE 41.28264 -105.5258 KENT & JANICE MARSHALL MARSHALL II 
P95040W 34435 GST 15 N 73 w 12 14 NWSE 41.28264 -105.5258 DANIEL H. AND LYNDA DYCUS WELL#2 
Pl63693W 38299 GSI 15 N 73 w 12 14 NWSE 41.28264 -105.5258 LUKE & LEANNE SWECKARD SWECKARD#2 
P46210W 28838 ADJ 15 N 73 w 12 15 SWSE 41.27898 -105.5259 INC. SUNDIAL ACRES SUNDIAL HOMEOWNERS #I 
P92375W 34184 GST 15 N 73 w 12 15 SWSE 41.27898 -105.5259 MIKE AND AMY KOPP KOPP#l 
P43392W 28632 GST 15 N 73 w 12 16 SESE 41.279 -105.5211 DAVID G. & JEAN L. EARNSHAW EARNSHAW#! 
P43899W 28667 GST 15 N 73 w 12 16 SESE 41.279 -105.5211 LISA MULLER SCOTT**MICHAEL JERRY SCO MULLER-SCOTT WELL# I 
Pl52206W 37809 GST 15 N 73 w 13 2 NWNE 41.27533 -105.5259 DR. DANIELIKIMBERL Y DALE DALE#! 
Pl6922P 20454 GST 15 N 73 w 13 6NWNW 41.27533 -105.5354 FRED P. PIPER PIPER#6 
Pl44071W 37370 GST 15 N 73 w 13 8 SENW 41.27171 -105.5293 ROB/KRISTA MICHAUD MICHAUD-I 
Pl59105W 38124 GST 15 N 73 w 13 8 SENW 41.27171 -105.5293 LEONARD A SINNER, JR SINNER#! 
P39298W 28284 UNA 15N 73 w 13 9NESW 41.26807 -105.5317 RICHARD E. STROM STROM#! 
Pl24026W 36602 GST 15 N 73 w 13 9NESW 41.26807 -105.5317 JERRY/KATHY WALSH Walsh#5 
Pll6191W 36318 GST 15 N 73 w 13 10 NWSW 41.26807 -105.5353 J. T/ AIMEE WALSH W ALSH**BILL DeJONG WALSH I 
Pll6195W 36319 GST 15 N 73 w 13 II SWSW 41.26442 -105.5353 DOUGLAS LIKELLEY D GAPTER GAPTER#l 
P39844W 28369 GST 15 N 73 w 14 I NENE 41.27534 -105.5401 DONALD R. & SHIRLEY C. JONES JODY#l 
P430C 14245 GST 15 N 73 w 14 2NWNE 41.27534 -105.5449 NORMAN E. STROM BIG HOLLOW #3 
P36531W 28193 GST 15 N 73 w 14 5NENW 41.27534 -105.5497 DONALDS. & BONNIE S. SWIATEK KNOWLTON#2 
P43721W 28654 GST 15 N 73 w 14 5NENW 41.27534 -105.5497 DONALDS. & BONNIE S. SWIA TEH KNOWLTON#3 
P64826W 30496 GST 15 N 73 w 14 5NENW 41.27534 -105.5497 ROBERT L. & GERALDINE G. EISENHAUER EISENHAUER#! 
P72411W 31530 GST 15 N 73 w 14 7SWNW 41.27172 -105.5544 ROGER & JONEL WILMOT WILMOT#2 
P57005W 29745 GST 15 N 73 w 14 8 SENW 41.27172 -105.5497 GEORGE H. & REBECCA I. PRENTICE PRENTICE#! 
P66932W 30783 GST 15 N 73 w 14 8 SENW 41.27172 -105.5497 ROBERT ROTEN & MARTHA HANSCOM HANSCOM#! 
P31363W 27704 GST 15 N 73 w 14 9NESW 41.26808 -105.5496 YRAMIRIS P. TRACY FREDERICK#! 
P31362W 27704 GST 15 N 73 w 14 10 NWSW 41.26808 -105.5544 YRAMIRIS P. TRACY PAUL#! 
PIIOI52W 35937 GST 15 N 73 w 14 II swsw 41.26445 -105.5544 LOUIE SCHILT SCHILT#! 
Pl53C 13676 ADJ 15 N 73 w 14 13 NESE 41.26808 -105.5401 CITY OF LARAMIE POPE#! 
Pl54C 14048 ADJ 15 N 73 w 14 13 NESE 41.26808 -105.5401 CITY OF LARAMIE POPE#2 
Pl55C 14426 ADJ 15 N 73 w 14 13 NESE 41.26808 -105.5401 CITY OF LARAMIE POPE#3 
P55505W 29616 ADJ 15 N 73 w 14 13 NESE 41.26808 -105.5401 CITY OF LARAMIE ENLPOPE#3 
P55506W 29616 ADJ 15 N 73 w 14 13 NESE 41.26808 -105.5401 CITY OF LARAMIE POPE#4 
P55507W 29616 ADJ 15 N 73 w 14Jl J'iESE 41.26808 -105.5401 CITY OF LARAMIE TURNER#! 
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DOM 10 165 95 130 160 Yes 
DOM 12 165 105 0 0 Yes 
DOM 12 170 118 130 170 Yes 
DOM 12 200 -I 0 0 Yes 
DOM 12 175 116 0 0 Yes 
DOM 20 320 105 280 300 Yes 
DOM 10 200 130 160 200 Yes 
DOM 10 160 110 0 Unknown No 
DOM 18 132 100 100 132 Yes 
DOM 25 110 -4 0 0 No 
DOM 15 160 113 125 150 Yes 
DOM . 15 !50 95 120 140 Yes 
DOM 12 175 102 85 165 Yes 
DOM 25 120 90 90 120 Yes 
DOM 11 180 81 140 180 Yes 
DOM 4 175 89 135 170 Yes 
DOM 10 180 87 140 180 Yes 
DOM 6 175 89 135 170 Yes 
DOM 13 180 160 135 175 Yes 
DOM 10 160 95 140 160 Yes 
DOM No 
MIS,DOM 25 178 83 120 170 Yes 
DOM 13 180 105 140 160 Yes 
DOM 12 180 116 135 180 Yes 
DOM 12 195 133 165 195 Yes 
DOM 10 200 106 130 190 Yes 
DOM,STO 25 500 80 Unknown Unknown No 
DOM,STO 20 123 55 110 123 Yes 
DOM 13 180 79 120 180 Yes 
STO,IRR,DOM 15 177 68 161 171 Yes 
DOM,STO 13 160 41 70 120 Yes 
DOM,STO 10 160 40 65 100 Yes 
DOM,STO 18 160 61 80 160 Yes 
DOM 20 170 8 135 160 Yes 
STO 0 200 -6 Unknown Unknown No 
DOM,STO 15 307 -4 206 260 Yes 
STO 5 260 -I 237 240 Yes 
DOM 25 135 28 105 125 Yes 
DOM,STO 15 460 -4 360 400 Yes 
DOM 20 100 36 60 80 Yes 
DOM 13 375 -4 255 375 Yes 
STO 25 100 -4 98 100 Yes 
STO 20 80 50 70 78 Yes 
DOM 13 300 14 245 300 Yes 
MUN 550 156 16 143 !56 Yes 
MUN 515 162 12 Unknown Unknown Yes 
MUN 590 !58 13 Unknown Unknown No 
MUN 250 !58 18 Unknown Unknown No 
MUN 1750 350 31 65 350 Yes 
MUN 1400 240 6 85 240 Yes 
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P72690W 31568 ADJ 15 N 73 w 14 13 NESE 41.26808 -105.5401 CITY OF LARAMIE ENLPOPE#2 

P72691W 31568 ADJ 15 N 73 w 14 13 NESE 41.26808 -105.5401 CITY OF LARAMIE ENLPOPE#3 

P72692W 31568 ADJ 15 N 73 w 14 13 NESE 41.26808 -105.5401 CITY OF LARAMIE ENL POPE #4 WELL 

P30940W 27655 GST 15 N 73 w 14 16 SESE 41.26445 -105.5401 YRAMIRIS P. TRACY YRAMIRJS#l 
Pl02061W 35171 GST 15 N 73 w 14 16 SESE 41.26445 -105.5401 ANDREW GENTRY GENTRY#! 

Pl56466W 38044 GST 15 N 73 w 14 16 SESE 41.26445 -105.5401 CHRIS & ANN SCHOEN SCHOEN-3 

Pl70154W 38630 GSI 15 N 73 w 15 3 SWNE 41.27179 -105.564 LA URN W. & ELOISE D. WILHELM WILHELM#! 
P428C 13880 UNA 15 N 73 w 15 5NENW 41.27547 -105.5688 NORMAN E. STROM CONNERS#! 

P429C 15565 UNA 15 N 73 w 15 5NENW 41.27547 -105.5688 NORMAN E. STROM CONNERS#2 

Pl01778W 35142 GST 15 N 73 w 15 6NWNW 41.27554 -105.5736 BHIVE,INC. BHIVE#2 

P98508W 34774 GST 15 N 73 w 15 6NWNW 41.27554 -105.5736 BHIVE,INC. BHIVE#l 

P431C 15400 UNA 15 N 73 w 15 8 SENW 41.27186 -105.5688 NORMAN E. STROM ROSEDALE#4 

P86027W 33478 UNA 15 N 73 w 15 9NESW 41.26824 -105.5689 TOM MARTIN MX#l 

P4955W 25638 GST 15 N 73 w 15 11 swsw 41.26467 -105.5737 RAY A. FIELD RAY A. FIELD #I 

38/8/517W 38792 UNA 15 N 73W 15 13 NESE 41.26811 -105.5592 SWECKARD CONSTRUCTION SWECKARD POPE -I 

Pl24407W 36612 GST 15N 73 w 15 14 NWSE 41.26817 -105.564 MARIAN L. PAXTON M.PAXTON#l 

P52906W 29417 ADJ 15 N 73 w 15 15 SWSE 41.26455 -105.5641 SETA CORPORATION SETA#! 

P92168W 34150 GST 15 N 73 w 15 16 SESE 41.26448 -105.5592 JOHN D. AND PAM D. AHRENHOLTZ AHROOI 

Pl5665W 26532 GST 15 N 73 w 15 16 SESE 41.26448 -105.5592 RALPH W. FUCHS FUCHS#OOI 

Pl4875W 26520 GST 15 N 73 w 15 16 SESE 41.26448 -105.5592 GARY L. OLSON OLSON#! 

Pl00005W 34921 GST 15 N 73 w 15 16 SESE 41.26448 -105.5592 DANLOLSON D. OLSON 
Pl02084W 35179 GST 15 N 73 w 15 16 SESE 41.26448 -105.5592 JOHN D. AND PAM D. AHRENHOLTZ AHR002 

P84983W 33360 GST 15 N 73 w 15 16 SESE 41.26448 -105.5592 DAN L.OLSON OLSON#2 

Pl57586W 38076 GST 15 N 73 w 15 16 SESE 41.26448 -105.5592 HARRY & THERESA SCHLEGEL SCHLEGEL-I 

Pl0709W 26232 GST 15 N 73 w 16 I NENE 41.27561 -105.5784 JESSE C. JAMES JESSE JAMES #I 

P20459W 26771 GST 15 N 73 w 16 I NENE 41.27561 -105.5784 JOSEPH F. KRAFCZIK**J. F. KRAFCZIK KRAFCZIK#l 

P38152W 28272 GST 15 N 73 w 16 I NENE 41.27561 -105.5784 JAMES H. PATTERSON PATTERSON#! 

Pl3470W 26392 GST 15 N 73 w 16 2NWNE 41.27569 -105.5833 GEORGE J. PARKER**JANICE L. PARKER PARKER#! 
P47152W 28934 GST 15 N 73 w 16 2NWNE 41.27569 -105.5833 EVERETTE HARDEN** JUDITH R (ECKHARDT) HARNDEN & ECKHARDT 

P60997W 30098 GST 15 N 73 w 16 2 NWNE 41.27569 -105.5833 KELVIN AHLSTROM**GARY RJEGEL A&R#l 
P81933W 32941 GST 15 N 73 w 16 2NWNE 41.27569 -105.5833 EMORY AND KARLA SPIEGELBERG SPIEGELBERG #I 

Pl5363W 26567 GST 15 N 73 w 16 5NENW 41.27578 -105.5881 EVERETT J. & EMMA JEAN HARNDEN HARNDEN#! 
Pl7906P 20820 GST 15 N 73 w 16 6NWNW 41.27586 -105.5929 RALPH R. JOHNSTON**HAZEL M. JOHNSTON JOHNSTON#! 

P42415W 28354 ADJ 15 N 73 w 16 10 NWSW 41.26862 -105.5929 INC. THECA VALRY MAN**GEORGE J. & MA MARIAN #2 
P50539W 29161 15 N 73 w 16 10 NWSW 41.26862 -105.5929 INC. THECA VALRYMAN**MARION J. FORBE ENL MARION #2 
P36529W 28192 GST 15N 73 w 16 11 swsw 41.265 -105.5929 RANDOLPH V. & LORRIE D. LEWIS GARY JONES WELL#2 
P36675W 28206 GST 15 N 73 w 16 12 SESW 41.26491 -105.5881 GEORGE W. GILL DIAMONDGILL #I 
P26254W 27124 GST 15 N 73 w 16 13 NESE 41.26837 -105.5785 WILLIAM L. & MARGUERITE B. NELSON NELSON#! 
P42588W 28578 GST 15 N 73 w 16 13 NESE 41.26837 -105.5785 FRANK E. NEYMAN**DIANE M. LA TOS RASNAKE#! 
P44386W 28699 GST 15 N 73 w 16 13 NESE 41.26837 -105.5785 WILLIAM L. & MARGUERITE B. NELSON OMALLEY#! 
P57841W 29810 GST 15 N 73 w 16 13 NESE 41.26837 -105.5785 JOHN & SUSAN A. CHOINSKJ CHOINSKJ#l 
P73447W 31696 GST 15 N 73 w 16 14 NWSE 41.26845 -105.5833 CHARLES H. & KAY WOOD WOOD#! 
P62877W 30313 GST 15 N 73 w 16 15 SWSE 41.26483 -105.5833 ROBERT E. & MARTHA L. SMITH SMITH#! 
P6406P 24938 GST 15 N 73 w 16 16 SESE 41.26475 -105.5785 FRED D. JAMES**ETHEL F. JAMES JAMES #I 
Pl0778W 26238 GST 15 N 73 w 16 16 SESE 41.26475 -105.5785 JACQUELINE HYSONG** ALVA HYSONG HYSONG#! 
P22755W 26847 GST 15 N 73 w 16 16 SESE 41.26475 -105.5785 LARRY M. & SHERRY A. HAMANN HAMANN I 
P42638W 28583 GST 15 N 73 w 16 16 SESE 41.26475 -105.5785 WILLIAM H. DANIELS**RUTH E. DANIELS DANIELS#! 
P48631W 29026 GST 15 N 73 w 16 16 SESE 41.26475 -105.5785 BARRY R. & SUSAN B. BALLARD BALLARD#! 
Pl45006W 37400 GSE 15 N 73 w 16 16 SESE 41.26475 -105.5785 BARRY R./SUSAN BALLARD ENL. BALLARD NO. I 
Pl45007W 37400 GSE 15 N 73 w 16 16 SESE 41.26475 -105.5785 BARRY R./SUSAN BALLARD BALLARD NO.2 
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75 162 5 Unknown Unknown Yes 
50 !58 13 Unknown Unknown No 
50 350 31 65 350 Yes 
5 145 55 0 0 Yes 
18 !50 53 90 !50 Yes 
10 120 50 60 120 Yes 

No 
400 180 -6 Unknown Unknown No 
300 !53 -6 Unknown Unknown No 
10 140 7 80 120 Yes 

10 190 14 100 190 Yes 
600 172 7 Unknown Unknown No 
13 160 5 150 160 Yes 

15 80 20 20 80 Yes 
No 

20 480 -4 435 480 Yes 
10 85 26 45 85 Yes 
13 90 28 65 70 Yes 
20 60 34 42 54 Yes 

0 51 29 38 44 Yes 
15 390 3 345 390 Yes 

15 380 I 350 380 Yes 

13 100 20 50 70 Yes 
13 360 -4 300 360 Yes 
20 96 18 70 96 Yes 
10 60 12 45 60 Yes 

12 127 9 102 110 Yes 
25 422 402 402 410 Yes 
19 385 -4 345 380 Yes 
10 105 25 95 105 Yes 
10 685 -4 600 685 Yes 
5 !56 !56 121 123 Yes 
25 50 16 Unknown Unknown No 
25 1050 800 800 0 No 
0 0 0 0 0 No 
25 300 10 0 0 No 
10 90 22 75 90 Yes 
25 100 65 65 0 Yes 
12 125 -4 85 120 Yes 
10 650 0 590 645 Yes 

15 125 10 100 120 Yes 
10 100 5 60 100 Yes 
25 130 30 Unknown Unknown No 
20 100 14 0 Yes 
25 115 9 60 115 Yes 
25 80 20 60 80 Yes 
12 145 II 120 135 Yes 
12 !56 29 125 !50 Yes 
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P24583W 26912 GST 15 N 73 w 17 I NENE 41.27591 -105.5954 LELAND & MAIDA ANDERSON ANDERSON #100 
P34164W 27964 GST 15 N 73 w 17 I NENE 41.27591 -105.5954 STEPHEN B. & FLORA C. GREGORY GREGORY#! 

P295G 19941 UNA 15 N 73 w 17 4 SENE 41.27091 -105.5977 OSCAR ROGERS ROGERS #I WELL 
P29654W 27506 GST 15 N 73 w 17 4 SENE 41.27091 -105.5977 JAMES R. & MACELLE V. ACKERSON ACKERSON#2 
P31872W 27780 GST 15 N 73 w 17 4 SENE 41.27091 -105.5977 LELAND & MALDA ANDERSON ANDERSON #200 
P64161W 30468 GST 15 N 73 w 17 4 SENE 41.27091 -105.5977 R. KIM JOHNSON JOHNSON#! 
P11197W 26246 GST 15 N 73 w 17 13 NESE 41.26869 -105.5978 PHILLIP L. TAYLOR TAYLOR#! 
Pl3775W 26427 GST 15 N 73 w 17 13 NESE 41.26869 -105.5978 JOE LEFEBRE LEFEBRE#! 

P58491W 29881 GST 15 N 73 w 17 13 NESE 41.26869 -105.5978 WILLIAM J. & SHIRLEY M. RUESCH RUESCH#! 
P2614W 25387 GST 15 N 73 w 17 16 SESE 41.26507 -105.5978 DENNIS GRAHAM GRAHAM#! 
P62576W 30265 ADJ 15 N 73 w 17 16 SESE 41.26507 -105.5978 BOB D. ETHEL L. RADICH B&E#l 
P67227W 30811 GST 15 N 73 w 17 16 SESE 41.26507 -105.5978 DENNIS S. GRAHAM GRAMHAM#2 

P68867W 30932 ADJ 15 N 73 w 17 16 SESE 41.26507 -105.5978 BOB D. AND ETHAL L. RADICH ENLB&E#I 
P92080W 34138 GST 15 N 73 w 17 16 SESE 41.26507 -105.5978 DARREL AND EDITH GODDARD D&EGODDARD#l 

P129389W 36802 GST 15 N 73 w 17 16 SESE 41.26507 -105.5978 RACHEL M. WHITE R. WHITE#! 
P3011W 25470 ADJ 15 N 73 w 20 I NENE 41.26144 -105.5978 JERRY M. DICK ACKERSON#! 
P44565W 28717 GST 15 N 73 w 20 I NENE 41.26144 -105.5978 JIM BARNES BARNES WELL I 
P45532W 28779 ADJ 15 N 73 w 20 I NENE 41.26144 -105.5978 JERRY M. DICK ENLACKERSON#l 
P45623W 28794 GST 15 N 73 w 20 I NENE 41.26144 -105.5978 WILLIAM J. & LILLIAN R. BATES BATES#! 
P48478W 29012 GST 15 N 73 w 20 I NENE 41.26144 -105.5978 FRED R. MORRISON**PAMELA LA YBOURN MORRISON-LA YBOURN #I 
P8645W 26051 ADJ 15 N 73 w 20 I NENE 41.26144 -105.5978 GURNEY MCLEAN**HUBE KERSTING MCLEAN WELL #I 

P57500W 29782 GST 15 N 73 w 20 I NENE 41.26144 -105.5978 STANLEY LYLE WILLMSCHEN STAN#! 

P61059W 30110 GST 15 N 73 w 20 I NENE 41.26144 -105.5978 LOUISA PEREA PEREA #I 
P69629W 31128 GST 15 N 73 w 20 I NENE 41.26144 -105.5978 DARL & SUE WOOLF POOR JESSIE #I 
P87627W 33717 GST 15 N 73 w 20 I NENE 41.26144 -105.5978 LEO P. AND RUTH D. FERGUSON LAUBACH#! 
Pl3994W 26435 GST 15 N 73 w 20 4 SENE 41.25781 -105.5977 ANTONE NOVAK NOVAK#! 
P31878W 27793 GST 15 N 73 w 20 4 SENE 41.25781 -105.5977 THE BABBITT LIVING TRUST, KENNETH & BABBITT#! 
P5361W 25692 GST 15 N 73 w 20 4 SENE 41.25781 -105.5977 ROBERT L. YEOMAN YEOMAN WELL #I 
P6487W 25834 GST 15 N 73 w 20 4 SENE 41.25781 -105.5977 ROBERT L. YEOMAN YEOMAN#3 
P6489W 25834 GST 15 N 73 w 20 4 SENE 41.25781 -105.5977 ROBERT L. YEOMAN YEOMAN#5 
P8485W 26015 GST 15 N 73 w 20 4 SENE 41.25781 -105.5977 ARTHUR HAWKINS HAWKINS#2 
P66420W 30734 GST 15 N 73 w 20 4 SENE 41.25781 -105.5977 ASSOCIATES FINANCIAL SERVICES CARVER#! 
P147816W 37537 UNA 15 N 73 w 20 4 SENE 41.25781 -105.5977 KENNETH P BABBITT ENL. BABBITT NO.1 
P2846W 25448 GST 15 N 73 w 20 13 NESE 41.25416 -105.5977 THE BABBITT LIVING TRUST, KENNETH & BABBITT#2 
P11418W 26268 GST 15 N 73 w 20 13 NESE 41.25416 -105.5977 DEARINGER REALTY DEARINGER#! 
PI1419W 26268 GST 15 N 73 w 20 13 NESE 41.25416 -105.5977 DEARINGER REALTY DEARINGER#2 
P13995W 26435 GST 15 N 73 w 20 13 NESE 41.25416 -105.5977 G.H. DEARINGER DEARINGER #3 
P13996W 26435 GST 15 N 73 w 20 13 NESE 41.25416 -105.5977 G.H. DEARINGER DEARINGER#4 
P16736W 26639 GST 15 N 73 w 20 13 NESE 41.25416 -105.5977 DEARINGER REALTY DEARINGER #5 
P29377W 27478 GST 15 N 73 w 20 13 NESE 41.25416 -105.5977 JEFFREY P. CHILL CHILL#! 
P29615W 27513 GST 15 N 73 w 20 13 NESE 41.25416 -105.5977 THE BABBITT LIVING TRUST, KENNETH & BABBITT#3 
P38142W 28284 GST 15 N 73 w 20 13 NESE 41.25416 -105.5977 THOMAS MARTIN**KATHERINE MARTIN**DON MARTIN#! 
P43692W 28649 GST 15 N 73 w 20 13 NESE 41.25416 -105.5977 RICHARD L. PATTERSON PATTERSON#! 
P44894W 28738 GST 15 N 73 w 20 13 NESE 41.25416 -105.5977 LARRY J. & ELVINA M. FARNHAM FARNHAM#! 
P49479W 29090 GST 15 N 73 w 20 13 NESE 41.25416 -105.5977 STEPHEN L. ARTHUR ARTHUR#2 
P9827W 26140 GST 15 N 73 w 20 13 NESE 41.25416 -105.5977 JOHN W. HARNEY**KAREN E. HARNEY HARNEY#! 
P56121W 29669 GST 15 N 73 w 20 13 NESE 41.25416 -105.5977 RICHARD L. PATTERSON PATTERSON #2 
P58082W 29832 GST 15 N 73 w 20 13 NESE 41.25416 -105.5977 STAN WILLMSCHEN WILLMSCHEN #2 
P61072W 30103 GST 15 N 73 w 20 13 NESE 41.25416 -105.5977 RICHARD E. ZIEMER ZIEMER#! 
P65242W 30550 GST 15 N 73 w 20 13 NESE 41.25416 -105.5977 DIANA M. SCHMITT OMS#! 
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DOM I 60 21 38 45 Yes 
DOM 20 73 15 0 0 No 
STO,IRR,DOM 300 85 20 80 85 Yes 
DOM 25 70 20 20 48 Yes 
DOM 20 80 20 50 80 Yes 
DOM,STO 20 102 16 80 84 Yes 
DOM 15 70 25 54 70 Yes 
DOM 17 65 15 60 65 Yes 
DOM 15 100 24 65 85 Yes 
DOM 10 80 25 60 80 Yes 
DOM 25 122 14 20 110 Yes 
DOM 10 100 15 30 70 Yes 
STO,IRR 5 122 14 90 110 Yes 
DOM,STO 25 60 21 50 60 Yes 
DOM 18 70 16 32 70 Yes 
DOM 5 95 30 35 95 Yes 
DOM 8 105 30 65 100 Yes 
MIS,DOM 20 95 28 65 95 Yes 
DOM 8 105 29 85 100 Yes 
DOM 12 100 30 60 100 Yes 
MIS 25 114 26 85 112 Yes 
DOM 15 105 37 75 95 Yes 
DOM 10 100 29 60 80 Yes 
DOM 10 100 17 Unknown Unknown Yes 
DOM 20 100 27 47 85 Yes 
DOM 17 98 35 90 100 Yes 
DOM,STO 15 100 34 45 80 Yes 
DOM 55 118 55 15 85 Yes 
DOM 15 105 45 75 103 Yes 
DOM 15 119 55 85 118 Yes 
DOM 15 117 35 85 87 Yes 
DOM 25 435 120 335 425 No 
MIS 10 100 34 45 80 Yes 

8 97 30 0 Unknown Yes 
DOM 15 103 35 70 103 Yes 
DOM 15 100 30 70 100 Yes 
DOM 15 97 40 70 95 Yes 
DOM 20 102 40 70 95 Yes 
DOM 15 100 40 90 100 Yes 
DOM 20 94 27 0 0 Yes 
DOM 10 104 39 40 80 Yes 
DOM 25 100 30 57 90 Yes 
DOM 12 100 37 60 100 Yes 
DOM 19 100 36 60 80 Yes 
DOM,STO 12 102 41 57 100 Yes 
DOM 15 109 45 82 108 Yes 
DOM 12 105 37 65 85 Yes 
DOM 15 105 37 75 95 Yes 
DOM 15 100 30 60 80 Yes 
DOM 13 100 25 45 65 Yes 
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"-l 
::;; 

2::; ;x: "-l <>: 

"' t;:: "-l Q 1- z 
>- ::a ""- z 

""- ""- z ~ 
Q ~ <>: ~ t:: 1- C/J C/J ~ t3 

~ 0 

~ 
1- u C2 ~ 

~ "', "', a ::::1 
~ 0 1- 0 i== g ::::1 c ~ rn ~ u 0:: z "' "-l 2 0 ~ ?2 "-l 1- <>: 0 "' <>: 

"' "' C/J 1- C/J Cl Cl ....l ....l <>: ""-

P73768W 31755 GST 15 N 73 w 20 13 NESE 41.25416 -105.5977 JOSEPH & MARY LEONA PROT A PROTA#2 

P147817W 37537 UNA 15 N 73 w 20 13 NESE 41.25416 -105.5977 KENNETH P BABBITT ENL. BABBITT NO.2 
P147818W 37537 UNA 15 N 73 w 20 13 NESE 41.25416 -105.5977 KENNETH P BABBITT ENL. BABBITT NO. 3 

P17415W 26641 GST 15 N 73 w 20 16 SESE 41.25052 -105.5978 DONALD T. & MARGARET F. RIGGS RIGGS WELL#! 

P26064W 27101 GST 15 N 73 w 20 16 SESE 41.25052 -105.5978 FRANK DAVID & SANDRA KAY GUFFEY GUFFEY#! 
P31983W 27801 GST 15 N 73 w 20 16 SESE 41.25052 -105.5978 JERRY EUGENE MORRIS MORRIS#! 
P34412W 27981 GST 15 N 73 w 20 16 SESE 41.25052 -105.5978 REGY BLUNSOM BLUNSOM#l 
P36006W 28163 GST 15 N 73 w 20 16 SESE 41.25052 -105.5978 ROGERL. WAGNER R. WAGNER#! 
P38324W 28296 GST 15 N 73 w 20 16 SESE 41.25052 -105.5978 JR. WHITMER. D. E. WHITMER#! 
P41872W 28536 GST 15 N 73 w 20 16 SESE 41.25052 -105.5978 MICHAEL F. STRICKER STRICKER#! 
P42585W 28578 GST 15 N 73 w 20 16 SESE 41.25052 -105.5978 JAMES N. & JOYCE A. PA TRICK**A. K. & PATRICK#! 
P42587W 28578 GST 15 N 73 w 20 16 SESE 41.25052 -105.5978 JAMES N. & JOYCE A. PATRICK** A. K. & PATRICK#3 
P43482W 28641 GST 15 N 73 w 20 16 SESE 41.25052 -105.5978 JERRY M. DICK DAWSON#! 

P45630W 28797 GST 15 N 73 w 20 16 SESE 41.25052 -105.5978 STANLEY LYLE WILLMS HEN LYLE#! 

P46639W 28908 GST 15 N 73 w 20 16 SESE 41.25052 -105.5978 INC. HARDWOOD SPECIAL TIES PEIRENE FOUNTAIN 
P46640W 28908 GST 15 N 73 w 20 16 SESE 41.25052 -105.5978 INC. HARDWOOD SPECIALTIES LACHISH 

P46642W 28908 GST 15 N 73 w 20 16 SESE 41.25052 -105.5978 INC. HARDWOOD SPECIAL TIES GIHON SPRING 
P46643W 28908 GST 15 N 73 w 20 16 SESE 41.25052 -105.5978 INC. HARDWOOD SPECIALTIES BETHLEHEM 
P46644W 28908 GST 15 N 73 w 20 16 SESE 41.25052 -105.5978 INC. HARDWOOD SPECIALTIES BEERSHEBA 

P52872W 29410 GST 15 N 73 w 20 16 SESE 41.25052 -105.5978 L. STEPHEN & ALFREDA M. ALSWORTH ALSWORTH#! 

PI00079W 34939 GST 15 N 73 w 20 16 SESE 41.25052 -105.5978 CODY HUMPHREY HUMPHREY#! 
P147405W 37537 GSE 15 N 73 w 20 16 SESE 41.25052 -105.5978 KENNETH P BABBITT BABBITT NO.4 

Pl8523P 14976 GST 15 N 73 w 21 I NENE 41.26112 -105.5785 JEAN BRITTON AIRPORT-HOWE #4 
P2851W 25408 GST 15 N 73 w 21 I NENE 41.26112 -105.5785 SAM EVANS EVANS #I 
P39628W 28359 GST 15 N 73 w 21 13 NESE 41.25385 -105.5785 HARLAN D. SIMONSEN EVANS#2 
P105404W 35524 GST 15 N 73 w 22 I NENE 41.26085 -105.5592 JAMES MISANDRA K GABRIEL JIM/SANDY# I 
Pl20043W 36448 GST 15 N 73 w 22 I NENE 41.26085 -105.5592 DUAINE WARNER D.W.#l 
P98008W 34690 GST 15 N 73 w 22 I NENE 41.26085 -105.5592 RODNEY R. & TAMMY L. JONES JONES #I 
P98130W 34708 GST 15 N 73 w 22 I NENE 41.26085 -105.5592 JIM & VICKI JAIRELL BISON#! 
Pl70795W 38589 GSI 15 N 73 w 22 I NENE 41.26085 -105.5592 SOUTH OF LARAMIE WATER & SEWER DISTR SOL NCi. I WELL 
P18521P 12054 GST 15 N 73 w 22 3 SWNE 41.25728 -105.5641 JEAN BRITTON PUMPHOWE#2 
P18522P 12054 GST 15 N 73 w 22 3 SWNE 41.25728 -105.5641 JEAN BRITTON HOWEDAM#3 
Pll0852W 35983 GST 15 N 73 w 22 3 SWNE 41.25728 -105.5641 ROBERT W NIESENT Neisent#l 
P65485W 30581 GST 15 N 73 w 22 4 SENE 41.25721 -105.5592 DANIEL H. & LINDA M. BEASLEY BEASLEY#! 
PI00993W 35023 GST 15 N 73 w 22 4 SENE 41.25721 -105.5592 WILLIAM R JOLLEY MEADOWLARK #I 
P109215W 35871 GST 15 N 73 w 22 4 SENE 41.25721 -105.5592 GARY LYNN PULS, JR. PULS#l 
Pl70122W 38614 GSI 15 N 73 w 22 4 SENE 41.25721 -105.5592 BONNIE & DAVE A THEY ATHEY#2 
P99782W 34891 GST 15 N 73 w 22 5 NENW 41.26098 -105.5689 RANDOLPH V. & LORRIE D. LEWIS LEWIS #I 
P61221W 30119 GST 15 N 73 w 22 8 SENW 41.25734 -105.5689 JEAN BRITTON BRITTON#! 
P105407W 35527 GST 15 N 73 w 22 8 SENW 41.25734 -105.5689 DAVE/BONNIE A THEY ATHEY#! 
P165536W 38406 GSI 15 N 73 w 22 8 SENW 41.25734 -105.5689 DAVID & WENDY PRATT ANCHOR I 
P88874W 33805 GST 15 N 73 w 22 13 NESE 41.25357 -105.5592 ALAN AND MELISSA MERRILL MERRILL#! 
Pl8520P 13880 GST 15 N 73 w 22 14 NWSE 41.25364 -105.564 PEARL HOWE** JEAN BRITTON HOWE#! 
Pl8525P 21642 GST 15 N 73 w 22 14 NWSE 41.25364 -105.564 JEAN BRITTON HOWE#6 
P24865W 26946 GST 15 N 73 w 22 16 SESE 41.24994 -105.5592 KEITH & KATHLEEN PERRY BURGESS#! 
P100522W 34988 GST 15 N 73 w 22 16 SESE 41.24994 -105.5592 DAVID/JUDITH THOMPSON MATTY#! 
Pl28164W 36756 GST 15 N 73 w 22 16 SESE 41.24994 -105.5592 GERALD M. 7 GLORIA L. MAAS DUSTIN#2 
P71974W 31476 GST 15 N 73 w 23 2NWNE 41.26082 -105.5448 ROBERT L. & JANE R. GONZALES POLLY I 
P99246W 34843 GST 15 N 73 w 23 2NWNE 41.26082 -105.5448 TOM MARTIN MX#2 
P39385W 28342 GST 15 N 73 w 23 3 SWNE 41.2572 -105.5448 RICHARD E. STROM STROM#2 
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DOM 10 100 34 70 90 Yes 
MIS 17 97 30 30 97 Yes 
MIS 15 104 39 40 80 Yes 
DOM 25 110 22 0 0 No 
DOM,STO 20 300 100 914 300 Yes 
DOM 2 84 36 0 0 Yes 
DOM,STO 10 100 35 50 100 Yes 
DOM 20 98 41 60 98 Yes 
DOM 25 100 41 50 95 Yes 
DOM 9 105 40 70 100 Yes 
DOM 12 95 38 65 90 Yes 
DOM 12 105 38 60 100 Yes 
DOM 19 105 30 50 80 Yes 
DOM 15 105 39 65 100 Yes 
DOM 12 105 44 70 90 Yes 
DOM 12 105 44 65 85 Yes 

DOM 12 105 44 65 85 Yes 
DOM 12 105 44 65 100 Yes 
DOM 12 105 44 70 90 Yes 
DOM 12 105 70 70 35 Yes 

DOM,STO 15 100 44 0 0 No 
DOM No 
STO 20 70 15 Unknown Unknown No 
DOM 5 90 30 30 70 Yes 
DOM 12 100 37 75 100 Yes 
DOM 25 340 10 305 340 Yes 
DOM 13 310 -4 265 310 Yes 
DOM,STO 13 330 -4 290 330 Yes 
DOM,STO 15 350 0 305 350 Yes 
MIS No 
DOM,STO 25 180 -4 Unknown Unknown No 
STO 10 180 -4 Unknown Unknown No 
DOM,STO 10 340 7 297 340 Yes 
DOM 10 85 21 45 85 Yes 
DOM 15 320 -4 275 320 Yes 

DOM 13 320 15 285 320 Yes 

STO No 
DOM,STO 13 510 -4 470 510 Yes 
DOM 15 225 I 145 185 Yes 
DOM,STO 15 320 20 280 320 Yes 
DOM No 
DOM 13 415 0 375 0 Yes 
DOM 25 220 100 Unknown Unknown No 
DOM,STO 10 223 -4 216 223 Yes 
DOM,STO 10 110 -I 0 0 No 
DOM 13 280 0 238 280 Yes 
DOM 13 280 3 225 275 Yes 
DOM,STO 16 170 24 130 !50 Yes 
DOM 15 140 41 100 140 Yes 
DOM,STO 10 95 8 0 0 No 
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P109769W 35913 GST '15 N 73 w 23 4 SENE 41.2572 -105.54 DAVID LIELAINE L MUSGROVE MUSGROVE#! 

P92077W 34137 GST 15 N 73 w 23 5NENW 41.26082 -105.5496 PAUL A. AND JUDY L. WILLIAMS PAUL-JUDY#! 

Pl02266W 35193 GST 15 N 73 w 23 6NWNW 41.26082 -105.5544 DENNIS/LANA CRAIG CRAIG#! 

P85708W 33450 GST 15 N 73 w 23 6NWNW 41.26082 -105.5544 LYLE H. AND JANICE K. WOMACK WOMACK#! 

PI01738W 35139 GST 15 N 73 w 23 7SWNW 41.25718 -105.5544 JOSEPH TERRY/JUDY LYNN RINKER RINKER#! 

Pl68617W 38530 GSI 15 N 73 w 23 7SWNW 41.25718 -105.5544 JAMES E. & JANICE J. GARRETT GARRETT ANCOR I 

Pl70158W 38623 GSI 15 N 73 w 23 7SWNW 41.25718 -105.5544 JOHN & SANDRA WELCH WELCH WELL# I 

Pl70165W 38630 GS1 15 N 73 w 23 9 NESW. 41.25356 -105.5496 MARK DOYLE DOYLE#! 

38/3/580W 38825 UNA 15 N 73 w 23 9NESW 41.25356 -105.5496 TORRY & JULIA WEIBEL WEIBEL-7 

PI00851W 34977 GST 15 N 73 w 23 IONWSW 41.25355 -105.5544 DAVID/WENDY PRA IT BENCH HEART# I 

P100860W 35010 GST 15 N 73 w 23 10NWSW 41.25355 -105.5544 SHANE/LOREE COX BENCH HEART #2 

PI68547W 38519 GSI 15 N 73 w 23 IONWSW 41.25355 -105.5544 STEVE SMITH SMITH#! 

Pl7936P 14245 GST 15 N 73 w 23 11 swsw 41.24991 -105.5544 WILLIAM Q. DESPAIN**DEANNA J. DESPAI DESPAIN#3 

PI05184W 35503 GST 15 N 73 w 23 II SWSW 41.24991 -105.5544 TY BATTERSHELL BATT#2 

Pl05576W 35488 UNA 15 N 73 w 23 12 SESW 41.24992 -105.5495 CITY OF LARAMIE SOLDIER#! 

Pl01654W 35123 GST 15 N 73 w 23 13 NESE 41.25358 -105.5399 KEVIN NELSON NELSON I 

P2659W 25398 GST 15 N 73 w 23 14 NWSE 41.25357 -105.5447 GENE A. &KAYB. PRATT PRATT#! 

P96058W 34523 GST 15 N 73 w 23 14 NWSE 41.25357 -105.5447 ROBERT AND CAROLYN HELLING HELLING#! 

1'92936W 34239 GST 15 N 73 w 23 15 SWSE 41.24994 -105.5447 WYO WATER DEVELOPMENT COMM SOLDIER MW #I 

P99770W 34897 GST 15 N 73 w 23 15 SWSE 41.24994 -105.5447 CITY OF LARAMIE SOLDIER MW-2 

P99771W 34897 GST 15 N 73 w 23 15 SWSE 41.24994 -105.5447 CITY OF LARAMIE SOLDIER MW-3 

P99772W 34897 GST 15 N 73 w 23 15 SWSE 41.24994 -105.5447 CITY OF LARAMIE SOLDIER MW-4 

P99773W 34897 GST 15 N 73 w 23 15 SWSE 41.24994 -105.5447 CITY OF LARAMIE SOLDIER MW-5 

Pl3695W 26413 GST 15 N 73 w 23 16 SESE 41.24995 -105.5399 ALFRED D. & CHERYLNN LEGAULT LEGAULT#! 

P31745W 27764 GST 15 N 73 w 23 16 SESE 41.24995 -105.5399 JOANNE LESLIE MORGAN** JAMES PATRICK BK#l 

P31876W 27788 GST 15 N 73 w 23 16 SESE 41.24995 -105.5399 CHARLES D. & NANCY K. LANE LANE#! 
P728IOW 31601 GST 15 N 73 w 24 3 SWNE 41.25717 -105.5257 MOUNTAIN CEMENT COMPANY MOUNTAIN CEMENT#! 

Pl6921P 16248 GST 15 N 73 w 24 10 NWSW 41.25356 -105.5352 FRED P. PIPER PIPER#5 
P94793W 34422 GST 15 N 73 w 25 I NENE 41.24628 -105.5208 SHAWN R. AND MINDY KING KING#! 

39/3/26W 38847 UNA 15 N 73 w 25 I NENE 41.24628 -105.5208 PETE & HOLLY STEINKRAUS STEINKRAUS #I 
PI00462W 34968 GST 15 N 73 w 25 4 SENE 41.24266 -105.5209 BRIAN/CATHY BRAMEL BRAMEL! 
Pl49978W 37700 GST 15 N 73 w 25 4 SENE 41.24266 -105.5209 RICHARD AND CAROLYN MILLER MILLER-3 
Pl09363W 35884 GST 15 N 73 w 25 6NWNW 41.24631 -105.5351 MARK/JAYNE WINGATE WINGATE#! 
P94869W 34428 GST 15 N 73 w 25 8 SENW 41.24266 -105.5292 PRAIRIE HOMES INC. PEPPER#! 
P95834W 34505 GST 15 N 73 w 25 10 NWSW 41.23905 -105.5351 GREGG & TERESA NICHOLAS NICHOLAS OASIS #I 
39/l/13W 38840 UNA 15 N 73 w 25 11 swsw 41.2354 -105.5352 JAMES S. & ALEIDA M. WEGER WEGER#! 
Pl63285W 38278 GSI 15 N 73 w 25 12 SESW 41.23536 -105.5292 SANDRA B. BROME GAGE ONE 
1'94730W 34408 GST 15 N 73 w 25 14 NWSE 41.23904 -105.5257 RICHARD AND MICKEY UREN MICKEY#! 
Pl01993W 35167 GST 15 N 73 w 25 15 SWSE 41.23536 -105.5257 JENNY KIDDER EBERHART J.K. #3 
P95938W 34499 GST 15 N 73 w 25 15 SWSE 41.23536 -105.5257 DEANNA AND MILLARD JOHNSON JOHNSON#2 
Pl23256W 36564 GST 15 N 73 w 25 16 SESE 41.23539 -105.5209 BRIAN/ANNA WAITKUS Waitkus #I 

Pl6920P 16254 GST 15 N 73 w 26 2NWNE 41.24631 -105.5447 FRED P. PIPER PIPER#4 
P725G 21164 UNA 15 N 73 w 26 2NWNE 41.24631 -105.5447 FRED PIPER PIPER#2 
Pl6919P 14746 GST 15 N 73 w 26 5NENW 41.24629 -105.5495 FRED P. PIPER PIPER#3 
P23G 17643 UNA 15 N 73 w 26 5NENW 41.24629 -105.5495 FRED P. PIPER PIPER #I WELL 
P24716W 26952 GST 15 N 73 w 26 5NENW 41.24629 -105.5495 FRED P. PIPER PIPER#7 
Pl57931W 38090 GST 15 N 73 w 27 I NENE 41.2463 -105.5592 JOHN & JODY HOBERG HOBERG#! 
Pl25627W 36669 GST 15 N 73 w 27 3 SWNE 41.24272 -105.564 DINO/GAIL TRUJILLO D.A.G.#l 
Pl57637W 38083 GST 15 N 73 w 27 3 SWNE 41.24272 -105.564 RANDALWSIX SIX/ONE 
Pl67022W 38460 GSI 15 N 73 w 27 5NENW 41.24643 -105.5689 JEFF & SUSAN BURY BURY#! 
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DOM,STO 10 160 57 120 160 Yes 
DOM 20 200 40 80 200 Yes 
DOM 15 290 -4 250 290 Yes 
DOM 12 120 40 80 120 Yes 
DOM 15 280 -4 235 280 Yes 
DOM No 
DOM No 
DOM No 
DOM,STO No 
DOM,STO 13 210 -4 165 210 Yes 
DOM 15 215 8 165 215 Yes 
DOM No 
DOM,STO 25 200 -4 Unknown Unknown No 
DOM,STO 25 200 -4 160 180 Yes 
MIS 0 289 2 41 289 Yes 
DOM 13 200 63 160 200 Yes 
DOM 10 60 20 20 60 Yes 
DOM,STO 20 200 35 95 200 Yes 
MON 0 130 16 30 130 Yes 
MON 0 70 11 10 70 Yes 
MON 0 85 14 27 85 Yes 
MON 0 100 2 33 100 Yes 
MON 0 100 44 64 100 Yes 
DOM 17 141 64 131 142 Yes 
DOM 12 100 54 65 100 Yes 
DOM 20 100 40 74 100 Yes 
STO 10 240 147 195 225 Yes 
DOM,STO 20 180 80 Unknown Unknown No 
DOM 10 340 230 290 320 Yes 

DOM No 
DOM,STO 6 420 318 200 400 Yes 
DOM 10 500 231 440 460 Yes 
DOM 10 280 128 190 280 Yes 
DOM 7 340 220 260 340 Yes 
DOM 10 250 148 220 250 Yes 
DOM,STO No 
DOM No 
DOM,STO 3 400 190 250 400 Yes 
DOM 3 350 225 210 350 Yes 
DOM 3 360 192 0 0 Yes 
DOM,st 10 420 198 320 420 Yes 
DOM,STO 30 60 15 20 30 Yes 
IRR 400 149 II 30 149 Yes 
DOM,STO 20 50 -I 18 34 Yes 
STO,IRR 123 50 -6 30 50 Yes 
DOM 14 66 -4 56 66 Yes 
DOM,STO 13 460 37 392 460 Yes 
DOM,STO 18 200 22 130 131 Yes 
DOM,STO 18 400 28 350 400 Yes 
DOM No 
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Table DIX6-8. Groundwater Rights Within Three Miles of the Permit Area 

"-l 
::E 

13 X "-l ..: 
e: r:;:: "-l Cl 1- z 

""' z >- ::r:: ""' ""' z ~ Cl E ..: >-
t:: 1- C/l C/l ::::> "-l ::::> 

~ 
1- ~ 

u 1-

~ 
02 8 ~ ~I c.:> "'I g c.:> :J :J 
0 

~ ~ ~ z 0 0.. 
"-l 02 0 1:: ..: 0 0.. < 
0.. 0.. C/l 1- C/l Cl Cl >-l >-l ..: ""' ------

Pl8524P 14976 GST 15 N 73 w 27 6NWNW 41.24649 -105.5737 JEAN BRITTON HOWE#5 

Pl67011W 38461 GSI 15 N 73 w 27 6NWNW 41.24649 -105.5737 DAVID SHIPLEY THE LAND WELL 

38/5/547W 38806 UNA 15 N 73 w 27 7SWNW 41.24284 -105.5737 JEFFREY & LYNETTE MORRIS JEFF MORRIS - I 

P77082W 32308 GST 15 N 73 w 27 9 NESW 41.23913 -105.5689 HOWARD L. WHITE WHITE#! 

Pl44073W 37370 GST 15 N 73 w 27 14 NWSE 41.23907 -105.564 PATRICIA PARKER P.PARKER# I 

Pl09344W 35881 GST 15 N 73 w 27 15 SWSE 41.23543 -105.564 RO WERTHINGTON WERTHINGTON#l 
Pl07563W 35698 GST 15 N 73 w 27 16 SESE 41.23538 -105.5592 NICHOLAS B/MARY K HUDSON HUDSON#! 

Pl26866W 36725 GST 15 N 73 w 27 16 SESE 41.23538 -105.5592 TROY JENSEN TROY JENSEN WATER WELL 

P51C 15127 UNA 15 N 73 w 28 2 NWNE 41.24664 -105.5833 CITY OF LARAMIE K. F. KNUDSEN #I WELL 

P76210W 32037 GST 15 N 73 w 28 4 SENE 41.24291 -105.5785 FLOYD & MAXINE WRIGHT** SHIRLEY LILLE WRIGHT#2 
P61440W 30153 GST 15 N 73 w 28 7SWNW 41.24315 -105.5929 RUSSELL & LOUISE HOFFNER HOFFNER#! 

P218G 19633 GST 15 N 73 w 29 13 NESE 41.2396 -105.5977 MONOLITH PORTLAND MIDWEST COMPANY STOCK WELL #7 

P78190W 32423 GST 15 N 73 w 33 7SWNW 41.2286 -105.5928 TEXACO REFINING & MARKETING INC. MWI 

P78191W 32423 GST 15 N 73 w 33 7SWNW 41.2286 -105.5928 TEXACO REFINING & MARKETING INC. MW2 

P78192W 32423 GST 15 N 73 w 33 7SWNW 41.2286 -105.5928 TEXACO REFINING & MARKETING INC. MW3 

P78193W 32423 GST 15 N 73 w 33 7SWNW 41.2286 -105.5928 TEXACO REFINING & MARKETING INC. MW4 

P78194W 32423 GST 15 N 73 w 33 7SWNW 41.2286 -105.5928 TEXACO REFINING & MARKETING INC. MW5 

Pl7887P 14061 GST 15 N 73 w 34 5NENW 41.23185 -105.5688 ALAN WRIGHT ESTATE WRIGHT#! 

PI05082W 35488 GST 15 N 73 w 34 16 SESE 41.21995 -105.5592 CITY OF LARAMIE SIMPSON MW-1 

Pl02615W 35226 GST 15 N 73 w 35 I NENE 41.23178 -105.5399 W. WILLIAM BRANTZ BRANTZ#l 

P98640W 34786 GST 15 N 73 w 35 2NWNE 41.23177 -105.5447 ROBERTS. & CLARA M. PAWLOWSKI PAWLOWSKI #I 

P98471W 34764 GST 15 N 73 w 35 3 SWNE 41.22813 -105.5447 GARYR& MARYFBROWN BROWN#! 

Pll5635W 36284 GST 15 N 73 w 35 4 SENE 41.22815 -105.5399 RUSTY/ELLEN CHILDRESS R.& E. CHILDRESS #I 

Pll9006W 36420 GST 15 N 73 w 35 5NENW 41.23175 -105.5495 WILLIAM A REILLY SILVER SPRINGS I 

Pl05088W 35492 GST 15 N 73 w 35 6NWNW 41.23174 -105.5544 RICHARD L. AND DIANE H. TROTTER TROTTER3 
Pl02304W 35202 GST 15 N 73 w 35 7SWNW 41.2281 -105.5543 GARYAffiARBARAJYORK YORK#! 

Pl04810W 35440 GST 15 N 73 w 35 8 SENW 41.22812 -105.5495 ROLLIN HICAROL YN A ABERNETHY ABERNETHY#! 
P!04443W 35375 GST 15 N 73 w 35 9NESW 41.22449 -105.5495 RICHARD SOMES SOMES SUMMIT#! 

Pl63598W 38296 GSI 15 N 73 w 35 11 swsw 41.22084 -105.5543 BRADLEY & SHERR! WALGREN WALGREN#! 
Pl11480W 36025 GST 15 N 73 w 35 12 SESW 41.22085 -105.5495 CHRISTINE/CHRISTOPHER STIMSON Stimson #I 
P145651W 37448 GST 15 N 73 w 35 13 NESE 41.22452 -105.5399 SHAWN/MARY BROWN SBROWNN0.1 
Pl09640W 35904 UNA 15 N 73 w 35 14 NWSE 41.2245 -105.5447 QUINTIN C/AUDREY L SCHANCK SCHANCK#! 
P109771W 35913 GST 15 N 73 w 35 14 NWSE 41.2245 -105.5447 STUART/LESLIE WOHL**STUART/LESLIE WO WOHL#I 
Pi34391W 37008 GST 15 N 73 w 35 15 SWSE 41.22087 -105.5447 JOHN /SARA CLUTE CLUTE# I 
P117662W 36388 GST 15 N 73 w 35 16 SESE 41.22089 -105.5399 Jason Smallwood SMALLWOOD#! 
Pl7935P 14245 GST 15 N 73 w 36 6NWNW 41.23176 -105.5351 WILLIAM Q. DESPAIN**DEANNA J. DESPAI DESPAIN#2 
Pl65500W 38239 GSI 16 N 73 w 25 15 SWSE 41.32274 -105.5238 CREEK VIEW, LLC JRC-1 
P73841W 31768 GST 16 N 73 w 34 15 SWSE 41.30803 -105.5644 MINI MART INC. 123 sw 
P73842W 31768 UNA 16 N 73 w 34 15 SWSE 41.30803 -105.5644 MINI MART INC. 123 SE 
P73843W 31768 GST 16 N 73 w 34 15 SWSE 41.30803 -105.5644 MINI MART INC. 123 NE 
P81472W 32864 GST 16 N 73 w 34 15 SWSE 41.30803 -105.5644 MINI MART INC. B I 
P81473W 32864 GST 16 N 73 w 34 15 SWSE 41.30803 -105.5644 MINI MART INC. B2 
P81474W 32864 GST 16 N 73 w 34 15 SWSE 41.30803 -105.5644 MINI MART INC. B3 
Pl45980W 37467 GST 16 N 73 w 34 15 SWSE 41.30803 -105.5644 WYOMING DEQ/WQD 1034/PZI AND I034/PZ2 
P379C 14884 UNA 16 N 73 w 34 16 SESE 41.30805 -105.5595 WILL L. CARLISLE CARLISLE#! 
PI45989W 37467 GST 16 N 73 w 34 16 SESE 41.30805 -105.5595 WYOMING DEQ/WQD 0501/MWI AND 0501/MW2 
PI65501W 38239 GSI 16 N 73 w 35 2NWNE 41.31904 -105.5451 CREEK VIEW, LLC JRA-1 
P55508W 29616 ADJ 16 N 73 w 35 12 SESW 41.30809 -105.5499 CITY OF LARAMIE TURNER#2 
P59131W 29887 ADJ 16 N 73 w 35 12 SESW 41.30809 -105.5499 CITY OF LARAMIE ENL TURNER #2 
P69160W 31015 16 N 73 w 35 12 SESW 41.30809 -105.5499 WYOMINGSTATEHIGHWAYDEPARTMENT SPRING CREEK #I 
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::E ::r:: 0 ::r:: 1- 1: 1- fu 0.. c.:> 0.. 
1- "-l Cl 0 0 0 

~ Cl u 1- ill >-l 
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Cl >-l ill ill >-l "-l ~ :;:: :;:: 
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STO 20 102 50 Unknown Unknown No 
DOM,STO No 
DOM,STO No 
DOM,STO 15 300 17 240 280 Yes 
DOM,STO 10 360 45 310 360 Yes 
DOM,STO 9 200 25 97 98 Yes 
DOM,STO 12 200 54 138 139 Yes 
DOM,STO 13 200 18 122 123 Yes 
STO,IRR 1000 336 32 Unknown Unknown No 
STO 25 170 30 130 150 Yes 
DOM,STO 3 485 26 362 485 Yes 
STO 600 150 41 70 80 Yes 
MON 0 25.5 18 22 25 Yes 
MON 0 25.5 18 22 25 Yes 
MON 0 25.5 17.5 24 Unknown Yes 
MON 0 25 17.19 0 0 Yes 
MON 0 25 14.89 0 0 Yes 
DOM,STO 10 220 20 Unknown Unknown No 

MON 0 125 24 44 125 Yes 
DOM 10 280 170 260 280 Yes 
DOM 10 200 125 160 200 Yes 
DOM,STO 13 200 Ill 180 200 Yes 
DOM,STO 10 240 144 180 240 Yes 
DOM,STO 20 200 81 120 200 Yes 
DOM 10 150 58 110 150 Yes 
DOM 13 160 51 120 140 Yes 
DOM 13 170 79 120 160 Yes 
DOM 10 300 !55 220 300 Yes 
DOM No 
DOM 10 300 170 260 300 Yes 
DOM,STO 10 230 135 160 230 Yes 
DOM,STO 0 0 0 0 0 No 
DOM 10 220 170 200 210 Yes 
DOM,STO 10 300 167 220 280 Yes 
DOM,STO 10 260 154 200 260 Yes 
STO 20 240 180 Unknown Unknown No 
MIS No 
MON 0 10.29 5.82 Unknown Unknown Yes 
MON,MON 0 10.29 5.85 Unknown Unknown Yes 
MON 0 9.63 5.66 Unknown Unknown Yes 
MON 0 14 6 5 15 Yes 
MON 0 14 5.9 5 15 Yes 
MON 0 14 6.5 5 15 Yes 
MON 0 20 11 11 20 Yes 
IRR 8 108 90 106 108 No 
MON 0 30 13 27 30 Yes 
MIS No 
MUN 1400 350 -4 70 350 Yes 
MUN 200 350 1.5 7.0 350 Yes 
MIS 0 99 13.5 17 100 Yes 
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C¥';jl -c:::» 
IP6916IW I 310t5IADJ lt6IN I73IW l35l 12ISESW I41.30809I-I05.5499IWYOMINGSTATEHIGHWAYDEPARTMENT lsPRINGCREEK#2 IMIS 125 199 lt5.2 lt9 199 IYesiNo I~ 

SOURCE: Wyoming State Engineer's Office Water Rights Database, 09/02/2009. ~:;;;; -GENERAL DISCLAIMER: The data contained herein are provided AS IS and IN NO EVENT SHALL the State of Wyoming, its agencies or representatives, be LIABLE for any DAMAGES including, without limitation, damages resulting from lost data or profits or -..._ = 
revenue the costs of recovering such data, the cost of substitute data, computer repair or replacement costs, claims by third patties for similar costs, or any special, direct or indirect, incidental, punitive or consequential damages of any kind whatsoever, arising out of the u~ :i;: 
of these data. The accuracy or reliability of the data IS NOT GUARANTEED or WARRANTED in ay way and the State of Wyoming, its agencies or representatives. EXPRESSLY DISCLAIM LIABILITY, whether expressed or implied, or of any kind whatsoever, includi~ 
without limitation, liability for QUALITY, PERFORMANCE, MERCHANTABILITY AND FITNESS FOR THE PARTICULAR PURPOSE arising from Ute use of Ute data, NEITHER Ute State of Wyoming, NOR its agencies or representatives, including the State c:::& 
Engineer's Office, REPRESENT or ENDORSE the ACCURACY or RELIABILITY OF ANY INFORMATION contained in dte database, as some of the data are provided by penn it applicants and may not have been verified by Ute State of Wyoming, its agencies or :Z c:.::!l 
representatives. Tite State of Wyoming, its agencies and representatives RESERVE THE RIGHT, at Uteir sole discretion, WITHOUT OBLIGATION, to MODIFY, ADD OR REMOVE all or portions ofdte data, at any time, WITH OR WITHOUT NOTICE. Titis include\:::~ 
the correction of errors or omissions widtin the database. All data or infonnation provided by the Wyoming State Engineer's Office shall be used and relied upon only at dte USER'S SOLE RISK, and dte user agrees to indemnifY and hold hannless the State of Wyoming, 1ts 
agencies or representatives, including dte Wyoming State Engineer's Office, and its officials, officers, and employees, from any liability arising out of the use or distribution of these data. 

Water Rights Database Abbreviations 

Water rights described in this database represent what is of record in our office as entered on the computer (many of the computer entries have not been proofed for accuracy and may not reflect the entire record about a water right or its current status). The office records 
may or may not reflect the actual situation on the ground. Failure to exercise a water right, for 5 years, when water is available, may constitute grounds for forfeiture. 

ABBREVIATIONS FOR STATUS: 
A&C~ABANDONED AND CANCELLED 
ABA~ABANDONED 

ADJ~ADJUDICA TED 
AME~AMENDED (LANDS MOVED TO NEW LOCATION NO LONGER UNDER THIS PERMIT) 
CAN~CANCELLED 

DSC~DESCRIPTION 

E&C~ELIMINA TED AND CANCELLED 
ELI~ELIMINA TED 
EXP~EXPIRED 

GSE~GOOD STANDING PERMITTED TIME LIMITS HAVE BEEN EXTENDED 
GST~GOOD STANDING 
GSM~GOOD STANDING BUT MAP IS STILL REQUIRED 
GSI~GOOD STANDING INCOMPLETE-REQUIRED NOTICES NOT RECEIVED-NOT YET EXPIRED 
OTH~OTHER 

PU~POINT OF USE NON IRRIGATION (NOT ACTUAL STATUS) 
PUD~POINT OF DIVERSION (NOT ACTUAL STATUS) 
PUE~POINT OF EXTENSION (NOT ACTUAL STATUS) 
PUH~POINT OF DIVERSION (NOT ACTUAL STATUS) 
PUO~POINTOF RESERVOIR OUTLET (NOT ACTUAL STATUS) 
PUW~LOCATION OF WELL (NOT ACTUAL STATUS) 
REJ~REJECTED BY THE STATE ENGINEER 
REC~LANDS RECEIVED FROM ANOTHER PERMIT 
REM~ REMAINING 
TEM~TEMPORARY 

TRA~TRANSFERRED TO ANOTHER FACILITY 
UNA~UNADJUDICA TED 
?~NO ENTRY IN THE DATABASE FOR THIS APPROPRIATION 

ABBREVIATIONS FOR USES: 
AQU~AQUACUL TURE 
BA T~BA THING 

( ( ( 
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'" ~ 53 
t:: "' "' 
~ 

C2 r:: ~ 0 -< 
"-l C2 1- 0 

'" '" "' 1-

CBM-COAL BED METHANE 
CHE=CHEMICAL 

Q 
~ 
~ 
~ 

~ "'I 

"' z 
1': ~ 

CIF=CONSUMPTIVE IN STREAM FLOW 
COM=COMMERCIAL 
CNG=COAL BED NATURAL GAS 
CUL=CULINARY 
DEW=DEWATERING 
DOM=DOMESTIC 
DRI=DRILLING 
DSP=DOMESTIC SUPPLY 
ENV=ENVIRONMENTAL 
ERO=EROSION CONTROL 
FIR=FIRE PROTECTION 
FIS=FISH PROPAGATION 
FLO=FLOOD CONTROL 

X 
ti: 
~ z ~ 0 
~I ~ ~ "' 

FTH=FLOW THROUGH NON-CONSUMPTIVE 
GWR=GROUND WATER RECHARGE 
HEX=HEA T EXTRACTION 
ICE= ICE CUTTING 
IND=INDUSTRIAL 
IRR=IRRIGA TION 
ISF=INSTREAM FLOW 
MAI=MAINTENANCE 
MAN=MANUFACTURING 
MEC=MECHANICAL 
MED=MEDICINAL 
MIL=MILLING 
MIN=MINING 
MIS=MISCELLANEOUS 
MON=MONITORING 
MUN=MUNICIPAL 
OIL=OIL REFINING/PRODUCTION 
POW= POWER DEVELOPMENT 
RAI=RAILROAD 
REC=RECREA TION 
REF=REFINING 
RES=RESERVOIR SUPPLY 
SED=SEDIMENTATION 
STE=STEAM ENGINE 
STO=STOCK 
TEM=TEMPORARY USE 
TST=TEST WELL 
UTI=PUBLIC UTILITY 
W&S=WILD & SCENIC' 
WET= WETLANDS 
WIL=WILDLIFE 

ABBREVIATIONS FOR SUPPLY TYPES (SupTy): 
ADD= ADDITIONAL SUPPLY FROM A WELL 
ORI=ORIGINAL SUPPLY 
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STR=STORAGE SUPPLY (FOR RESERVOIR AND STOCK RESERVOIR PERMITS-MAY NOT APPEAR ON OLDER PERMITS) c:--.1 
SEC=SUPPL Y FROM A RESERVOIR 
SUP=SUPPLEMENT AL SUPPLY FROM ANOTHER SURF ACE WATER SOURCE 
SWS=SURF ACE WATER SUPPLY (USED FOR FIRST SURF ACE WATER SUPPLY FOR EXISTING GROUNDWATER SUPPLY) 

I:::) r
..-c:::::» -' et:: RECORD SUFFIXES ARE DENOTED AS FOLLOWS: . ...::::: OO::C 

A=ADJUDICATED (FINALIZED) RIGHTS; UNLESS THE RIGHT IS A TERRITORIAL APPROPRIATION, THERE WILL BE A MATCH IN THE AppNm COLUMN FROM ONE OF THE FOLLOWING PERMIT TYPES FOR THE UNADJUDICA TED PORTION ::S 
C=WELL STATEMENTS OF CLAIM, FILED FROM 1947 TO 1957 FOR WELLS COMPLETED PRIOR TO APRIL I, 1947 u::t l::l 
D=DITCH OR PIPELINE PERMIT :z: c.,:, 
G= WELL REGISTRATIONS, FILED FOR WELLS COMPLETED AFTER APRIL I, 1947 1.1- L.l.l 
E=ENLARGEMENT OF A DITCH OR PIPELINE PERMIT 1-- C:: 
P=STOCK AND DOMESTIC USE WELLS COMPLETED PRIOR TO MAY 24, 1969 AND REGISTERED WITH THE STATE ENGINEER'S OFFICE PRIOR TO DECEMBER 31, 1972 

R=RESERVOIR PERMIT 
S=STOCK RESERVOIR PERMIT 
U=UTAH PERMIT RECORDED IN UTAH; LANDS IN WYOMING 
"'W" PERMITS ARE FOR WELLS WITH A PRIORITY DATE FOR THE DATE OF FILING WITH THE STATE ENGINEER 

RECORD PREFIXES ARE DENOTED AS FOLLOWS: 
B= BEAR CREEK COURT DECREE 
D= BALDWIN CREEK COURT DECREE 
E= CLEAR CREEK COURT DECREE 
H= HORSE CREEK COURT DECREE 
K= CROW CREEK COURT DECREE 
L= LARAMIE RIVER COURT DECREE 
M= CRAZY WOMAN CREEK COURT DECREE 
R= ROCK CREEK COURT DECREE 
S= SWEETWATER CREEK COURT DECREE 
T-TERRITORIAL APPROPRIATION 
AN "X" IN THE LOC (LOCATION) FIELD INDICATES THE LOCATION OF A HEADGA TE FOR A DITCH OR PIPELINE. AN OUTLET FOR A RESERVOIR OR STOCK RESERVOIR OR THE LOCATION OF WELL 

THE FOLLOWING QUARTER-QUARTERS ARE DESIGNATED BY THE "Qtr" FIELD: 
I=NE~NE~ 

2=NW~NE\4 

3=SW\4NE\4 
4=SE\4NE\4 
S=NE~NW\4 

6=NW\4NW~ 

7=SW~NW~ 

8=SE~NW~ 

9=NE~SW~ 

IO=NW~SW\4 

II=SW\4SW~ 

12=SE~SW~ 

13=NE~SE~ 

14=NW\4SE\4 
15=SW\4SE~ 

16=SE~SE\4 

/ 
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Table DIX6-9. Ephemeral Drainage Characterization. 

PEAr\ FLOW DATA 

Desi\1" 
Drainag-e NE'.l 

M·easureme•·n Unit 
Storm DAI DA:: DA3 DA4 DA5 DM OA? DAS DAil ::~. ~ J DA1 r OA~ ~ 

Peak 0. scnarge cfs 708 19.7 13.5 11.4 104 45 6.i 4.0 .p· 3 ~ 4 ' :3 2-rr.;!4-!1r 
Runoff Vol\;me ae...ft 486 102 5.3 4.7 3.2 14 14 1.3 1 1 1 1 1 . -

~ 0- yr:'2. 4-hr 
Peak O.scharue cfs 402.8 125.1 004 77.5 74.5 32.4 41.7 28.9 32 4 24 29 ~ <tr: 1 

Runoff Volume .ac-ft 1742 38.5 18.9 168 11.5 51 50 4.8 40 .; 3.9 :~ 

Peak Drscharge cfs 1213 l 381 5 287 1 231 8 220.8 966 1lQ4 83.7 Q3 4 -4 24' .;~ ~ 
'00-t,.,::4-hr 

Runoff Vol\;me ac-ft 436 l 9U 47.4 42.1 28.7 12.8 125 lUI 10 1 " ~ 7 ~ . 

DRAINAGE BASIN DATA 

Average Sub- Average 
Dramage Wa.te<-shed Basin Sub- Watershed Channel Dram age 

Bas.n Area Slope Watershed Area Siope Density 
ta<:re) {'lb) {a<:fe; (%) (m;im•;) 

OA1-1 246.1 6.70 3.83 
OAI-2 H:H 4 e 55 3.84 
OAl-3 149.3 2.49 6.41 
OA!-4 637 3 6 04 I 81 
DA1-5 190.4 12 '4 2.00 
DAl-6 161.7 8 65 5.88 
DAl-7 108.3 5 04 4.20 
DAl-8 247.4 a 12 4.24 
DAI-{1 1744 4 ~. _, 238 
DA1-10 100.3 10 OS .2.85 

DA1 52.::8.9 1875 
DA1-ll !027 10 04 HIS 
DAI-12 29\Hl 713 2.54 
DA1-13 102.9 11 3 ~ 3.89 
DA1-14 8735 5.46 2.00 
DA1-t5 351.4 5·;;1~ 2.53 
OA1-16 4172 e o5 2.65 
DA1-17 57.3 ~ 03 4.2~ 

DA1-lS 229.1l< ·H•S 4.35 
DA1-19 275.4 3 '8 3.39 
DA 1-.20 7tH 4 2~ 3.63 
DA1-21 57.0 2 >52 3.63 
DA1~22 173.7 2.06 4.67 
DA2-1 2287 8 54 2.97 
DA.2-.2 167.2 Hl 33 :.n 
OA.2-3 2285 5137 3.33 

DA2 10il<5.3 1'3.01 DA.2-4 !64.8 8 28 6.75 
DA.2-5 95.8 3 ~3 .$ !H 

DA.2-8 13ll5 6 37 1!!1 
DA.2-7 79.8 363 4.68 
DA3-1 2306 7 07 3.13 

OA3 56il.:l 14.47 DA3-2 2969 4 ?• 
~' 2.96 

OA3-3 40.5 2 77 7 15 
DAA-1 319.0 5 17 3.70 

DA4 505 4 1:1 \10 DAA-2 141 Q :94 H\5 
DAA-3 44.6 2 65 5.15 

DA5-1 180 .. 1 4"'6 500 
DA5 3443 QW DA5-2 156.9 5 _::, 5.38 

DA5-3 73 3.35 19.17 

DA.6 153 1 6.18 - - 3£.0 3.42 
OA7 1502 Hl.9B - - 522 4.50 

DAB 1427 17.81 - - ~69 4.30 

DA9 120 Q 10.98 - - 4 21 4.68 

OAlO 119.2 7.52 - - 400 tt96 
DA11 115.8 5.84 - - 6.46 3 .. 26 

0At2 77.6 15.83 - - 10.92 5.95 

Tr:'N 5 f/110 
-~ .. "rr 1!1,2012 
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APPENDIX DIX7 - SOILS 

DIX7.1 Introduction 

The Etchepare Limestone quarry is located in Albany County, Wyoming, approximately 

five miles southeast of Laramie. Current access is by way of Howe Road. As shown on Map 

DIX7 -1, the affected area is a portion of the western slope of the Laramie Range including foothills 

and limestone ridges separated by deep canyons. The area is located in Sections 17, 18, 19, 20, 21, 

28, 29, 30, 31, 32, and 33 ofT15N, R72W and Sec 36 ofT15N, R73W. Topographical relief of the 

amendment area is variable with elevations ranging from 7400 feet to 8600 feet. The proposed 

amendment area occupies about 5000 acres and would increase the 298C permit to approximately 

8400 acres while the proposed affected area encompasses about 3450 acres. Discussion in this 

appendix will center primarily on the affected area. 

The information provided in this report includes the data necessary to determine the 

projected soil stripping depths and volumes for the entire affected area. 

DIX7.2 Methods 

DIX7.2.1 Soil Survey 

USDA Soil Conservation Service (SCS) mapping and map unit descriptions were obtained 

from the USDA Natural Resources Conservation Service (NRCS 1998, 2010) and prior D7 

Appendices of Permit 298C. Soil mapping units for the entire proposed permit area are listed in 

Table DIX7-1 and are shown on Map DIX7-l. Table DIX7-1 also includes the acreages and 

composition of soil mapping units within the proposed permit area. This NRCS soil survey data 

was used as the basis for evaluation of soils on the affected area. The SCS mapping units were 
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used in conjunction with field and lab data from the prior A 7 Amendment, Bird (2009), and this 

study to determine topsoil stripping depths for the soil series within the affected areas. 

DIX7.2.2 Field Sampling 

The NRCS soils map in Addendum DIX7 A was used in the office to plan positions of 20 

field sites for collecting soil samples. Mapping units most common in the proposed Areas-to

Affect were assigned four field sample sites. Less common map units were assigned zero to three 

field sample sites in proportion to their acreages (see Table DIX7-1 below). 

At each sample site a soil pit was dug with pick and shovel. A sample of each perceived 

horizon was placed in a plastic bag labeled with depths and other information. Two bags were 

filled with soil from each extremely rocky horizon to provide the laboratory with enough fine 

material to complete all needed lab tests. Soils pits were dug down to what was perceived to be 

bedrock. 

DIX7.2.2 Laboratory Analysis 

Field and lab data were used in conjunction with the NRCS data to achieve minimum 

verification of salvageable soil depths and soil mapping unit boundaries. 

Nicole Bird's (2009) soil analyses found in Addendum DIXD used the following lab 

methods. For pH and EC saturated paste methods were used as in LQD (1996) Guideline 1. For 

N03 and NH4 a KCl extractable method was employed. Fe and Mo were extracted with DTPA-

TEA. Extraction ofCa, K, Mg and Na was accomplished with CH3COONH4 (Bird 2009; Gavlak 

et al. 2005). 
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For this A8 Amendment analyses were done by the Soil, Water, and Plant Testing 

Laboratory at Colorado State University according to Guideline 1 methods (see Addendum DIX7B 

for lab report and Table DIX7-2 for compiled data presentation). 

DIX7.3 Results and Discussion 

DIX7.3.1 Soil Survey 

The accuracy and utility of the NRCS Soil Survey for this mine permit area was corroborated by 

field and lab data. 

DIX7.3.2 Soil Mapping Unit Interpretation 

An attempt was made to identify each soil sample site to a specific Soil Series. Then a row for 

each sample site was inserted into Table DIX7-1 under the table row for the relevant NRCS Soil Series 

for easy comparison of soil depth data. Soil series identifications are also indicated in Table DIX7-2. 

Typical sites for seven represented soil series are located within one mile of proposed pits and 

are five are displayed on Map DIX7-1. The proximity of these typical sites to the permit area increases 

confidence in the applicability of the NRCS data to predict soil characteristics for this appendix. 

Reciprocal Illumination between NRCS and MCC data. MCC and NRCS data sets 

proved complementary to one another. MCC field and lab data were used to interpret NRCS soil 

mapping units. MCC data served to confirm the geographic accuracy of the NRCS soil unit mapping 

units, supported the series-level composition of mapping units, and corroborated NRCS soil 
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characteristics including soil depths for mapping units and soil series. Conclusions about soil depths are 

shown in Table DIX7 -1 by soil mapping unit and soil series. 

Reciprocally, NRCS data was used to interpret MCC field and lab data. Study ofMCC data in 

the context of the NRCS data gave reason to believe some soil pits for this Amendment were not dug all 

the way to bedrock. Apparently digging these pits deeper was stopped by large cobble that did not yield 

to pick and shovel, simulating hard bedrock. These sampling sites are marked with a dagger symbol (t) 

in the MCC Data column ofTable DIX7-1 and both the Depth and Parent Material columns ofTable 

DIX-2. Without the NRCS data, MCC data may have significantly underestimated available soil depths 

and volumes for reclamation. 
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Table DIX7-1. Topsoil Availability for MCC's Etchepare Limestone Quarry Amended 
(, Permit Area by Mapping Unit. Explanatory notes: 1) The table is based on NRCS (1998, 2010) data 

and corroborated by MCC data in adjacent rows and columns. 2) The first column contains the NRCS 
Mapping Unit numbers in bold italics. The related second column contains NRCS Mapping Unit Names in 
italics then within each Mapping Unit its component Soil Series in italics, then, in bold, individual soil 
sample sites identified to the same Soil Series. 3) Values for the Projected Avg. Max. Salvage Topsoil 
Depth column were calculated as follows. For each applicable row the value in the% Composition column 
was multiplied by the depth in the NRCS Data column and placed in the Soil Yield column as a subtotal. 
Then these Soil Yield subtotals were added to produce the value in the Projected Avg. Max Salvage Topsoil 
Depth column for each mapping unit, except that the projections assume 1" depth of soil will unavoidably 
be lost in the salvage process. 4) A dagger symbol (t) in the MCC data column indicates a soil pit where 
soil depth may have been underestimated; this underestimation would be by mistaking for bedrock some 
cobble which did not yield to pick and shovel. 

( 

Mapping Unit 
#&Name 

Component Series 

Sample Site (Series) 

128 Bruja-Canwall-
Telecan Ass. 

Bruja 
128-1 (Bruja) 
128-2 (Bruja) 
128-3 (Bruja) 

Canwall 
128-4 (Canwall) 

Telecan 
Minor Components: 

Rock Outcrop 
Pilotpeak 

Telecan-like 

141 Cheadle-Passcreek 
Complex 
Cheadle 

141-A7-2 (Cheadle) 
141-1 (Cheadle) 

(continued) 
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Approx. 
Composition 

of Area 

Acres 0/o 

1259 14.8 

2418 28.4 

0/o 
Composition 

of Unit 

30 

25 

15 

10 
10 
10 

35 

DIX7-6 

Avg. Max. Topsoil Projected 
Salvage Depth (in.) Avg.Max. 

NRCS 
Data 

23 

26 

60 

0 
14 
60 

10 

Salvage 
Topsoil 
Depth (in.) 

(Soil MCC 
Yield) Data 

22 

6.9 
18 

8t 
12t 

6.5 
5t 

9 

0 
1.4 
6 

13 

3.5 
16 
18 
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Table DIX7-1 (continued). Topsoil Availability for MCC's Etchepare Limestone Quarry 
Amended Permit Area by Mapping Unit. 

Mapping Unit 
#&Name 

Component Series 

Sample Site (Series) 

141 (continued) 
141-3 (Cheadle) 
141-4 (Cheadle) 

Pass creek 
141-2 (Passcreek) 
141-NRCS Typical 

Passcreek 
Rock Outcrop 

Minor Components: 
Cheadle sandy_ loam 

Miracle 
Nathale 
Rimton 

158 Fiveoh-Fiveoh-Ryan 
Park Complex 
Fiveoh cobbly 

substratum 
158-1 (Fiveoh, 
cobbly substratum 

Fiveoh 
Ryan Park 

Minor Components: 
Canwall 

Pilotpeak 
sand-gravel bars 

(continued) 
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Approx. 
Composition 

of Area 

Acres 0/o 

473 5.6 

% Avg. Max. Topsoil Projected 
Composition Salvage Depth (in.) Avg.Max. 

of Unit Salvage 
Topsoil 
Depth (in.) 

NRCS (Soil MCC 
Data Yield) Data 

10 
9 

25 22 5.5 
20 

22 

20 0 0 

5 15 0.75 
5 30 1.5 
5 30 1.5 
5 30 1.5 

35 

30 30 9 

8t 

30 60 18 
25 60 15 

7 30 2.1 
7 14 0.98 
1 0 0 
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Table DIX7-1 (continued). Topsoil Availability for MCC's Etchepare Limestone Quarry 
Amended Permit Area by Mapping Unit. 

Mapping Unit 
#&Name 

Component Series 

Sample Site (Series) 

160 Fiveoh-Joemre 
174 Joemre 
189 Miracle-Cheadle 

Association 
Miracle 
Cheadle 

189-1 (Cheadle) 
Minor Components: 

Passcreek 
Cheadle 

Miracle-like 
sandy soils 

rock outcrop 
191 Nathale-Passcreek 

Complex 
Nathale 

191-2 (Nathale) 
191-4 (Nathale) 

Passcreek cobbly 
subsoil 

191-1 (Passcreek 
cobbly subsoil) 
191-3 (Passcreek 
cobbly subsoil) 

Rock Outcrop 
(continued) 
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Approx. 
Composition 

of Area 

Acres 0/o 

72 0.8 
95 1.1 
12 0.1 

1383 16.3 

% Avg. Max. Topsoil Projected 
Composition Salvage Depth (in.) Avg.Max. 

of Unit Salvage 
Topsoil 
Depth (in.) 

NRCS (Soil MCC 
Data Yield) Data 

(not mined) 
(not mined) 

23 

45 33 14.85 
30 16 4.8 

12 

6 30 1.8 
6 15 0.9 
6 30 1.8 
4 un- guess 

stated 0.24 
3 0 0 

23 

35 24 8.4 
13t 
13t 

35 31 10.85 

13t 

46 

10 0 0 
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Table DIX7-1 (continued). Topsoil Availability for MCC's Etchepare Limestone Quarry 
Amended Permit Area by Mapping Unit. 

Mapping Unit 
#&Name 

Component Series 

Sample Site 
(Series) 

(continued) 
Minor Components: 

Cheadle 
Miracle 
Rimton 

Cheadle-like 
Miracle-like 

Pilotpeak-Canwall 
Complex 
Pilotpeak 

193-A7-3 
(Pilotpeak) 
193-2 (Pilotpeak) 
193-3 (Pilotpeak) 

Canwall 
193-A7-1 
(Can wall) 
193-4 (Canwall) 
Minor components: 

Bruja 
Telecan 
Ties ide 

Rock Outcrop 
193-1 (Series 
unclear) 

Mine Pits 
Mine Pits 

(continued) 
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Approx. 
Composition 

of Area 

Acres 0/o 

1776 20.9 

65 0.8 

% Avg. Max. Topsoil Salvage Projected 
Composition of Depth (in.) Avg.Max. 

Unit Salvage 
Topsoil 
Depth 
(in.) 

NRCS (Soil MCC 
Data Yield) Data 

4 15 0.6 
4 30 1.2 
4 30 1.2 
4 15 0.6 
4 30 1.2 

21 

55 18 9.9 
18 

7t 
llt 

25 24 6 
24 

20t 

6 30 1.8 
6 60 3.6 
6 15 0.9 
2 0 0 

24 

na na 
100 0 0 
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Table DIX7-1 (continued). Topsoil Availability for MCC's Etchepare Limestone Quarry 
Amended Permit Area by Mapping Unit. 

Mapping Unit 
#&Name 

Component 
Series 

Sample Site 
(Series) 

197 Poposhia-Blazon 
Complex 
Poposhia 

Blazon 
Minor 

Components: 
Chaperton 
Blazon-like 
Blackhall 
Sa tanka 

197-1 (Series 
unclear) 

208 Rimton-
Passcreek-

Miracle Complex 
Rimton 

208-1 (Rimton) 
Pass creek, 

cobbly subsoil 
Miracle 
Minor 

Components: 
Cheadle 
Nathale 

Rock outcrop 
Rimton-like 

(contmued) 
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Approx. 
Composition of 

Area 

Acres 0/o 

54 0.6 

602 7.1 

% A vg. Max. Topsoil Projected 
Composition Salvage Depth (in.) Avg.Max. 

of Unit Salvage 
Topsoil 
Depth (in.) 

NRCS (Soil MCC 
Data Yield) Data 

35 

50 60 30 
25 12 3 

10 30 0.3 
8 14 1.12 
4 15 0.6 
3 35 1.05 

2 

30 

40 39 15.6 
18t 

25 26 6.5 

15 31 4.65 

5 15 0.75 
5 30 1.5 
5 0 0 
5 30 1.5 
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234 

11 

Table DIX7-1 (continued). Topsoil Availability for MCC's Etchepare Limestone Quarry 
Amended Permit Area by Mapping Unit. 

Mapping Unit Approx. % Avg. Max. Topsoil 
#&Name Composition of Composition of Salvage Depth (in.) 

Area Unit 

Component Series 

Sample Site (Series) Acres % NRCS (Soil MCC 
Data Yield) Data 

Rock Outcrop- 220 2.6 
Pilotpeak Complex 

Rock Outcrop 50 0 0 
Pilotpeak 25 11 2.75 

Minor Components: 
Bruja 9 30 2.7 

Canwall 8 30 2.4 
Pilotpeak-like 8 14 1.12 

Tieside-Pilotpeak-Rock 36 0.4 
Outcrop Complex 

Wycolo-Alcova 32 0.4 
Complex 

Projected 
Avg.Max. 
Salvage 
Topsoil 
Depth (in.) 

8 

(not mined) 

(not mined) 

Totals- Area of Interest I 8501 100 - I - I - I - -

DIX7.3.3 Chemical and Physicat'Data 

In Wyoming many soils rated unsuitable according to Guideline 1 support native plant 

communities adapted to harsh habitats. Soils should be evaluated on a case-by-case basis to judge 

whether their salvage will aid or hinder successful reclamation. (Guideline 1; Norton & Strom 2012) This 

appendix distinguishes between the term "suitable", which is a general guiding concept for soil salvage 

planning in Wyoming and the term "usable" which for this specific permit area corresponds to soil that 

should be salvaged as topsoil to promote successful reclamation despite its "suitability'' status. In the case 
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of this permit, such evaluation has been conducted while writing the permit and should at the time of soil 

salvage, preferably by the equipment operators, be evaluated for operator safety on steep slopes and in 

bouldery soil, and for potential damage to equipment due to boulders, cobble, etc. 

Summary of Suitable Values. All values were in the suitable ranges for Silt %, Saturation %, and 

Conductivity. 

For pH there was only one exception to suitable values; there-spread, revegetated topsoil of 

Nicole Bird's (2009) sample 193-NB1 on the reclaimed Pit 7A of the Amendment 5 mine plan had a pH 

of 8.54. This pH is only slightly higher than the 5.5 to 8.5 suitable range, and is probably a result of 

minor contamination of the soil or the sample itself with the underlying backfilled overburden. 

Summary of Parameters with Unsuitable and Marginal Values. Limitations as defined by 

Guideline 1 (LQD 1996) on the suitability of available soil for salvage were identified during this 

survey. These limitations (possibly in order of importance) include 1) depth to bedrock including 

soil-free rock outcrops, 2) coarse fragments, 3) high sand content, 4) high clay content, and 5) 

selenium, (see Table DIX7-2). Another limitation that may be more important than these is steep 

slopes as discussed below. Every effort will be made to salvage all "suitable" or "marginally 

suitable" soil and "unsuitable" but usable soil that will support plant growth. This essentially 

includes all material above bedrock that can reasonably be removed with scraper and dozer. Despite 

nine of 58 soil samples in the permit area being classified as "unsuitable" and the remainder being 

classified as "marginally suitable" by Guideline 1, the soils salvaged from the mined areas will be 

ideal for reclaiming sites to make habitats similar to pre-mine ecological conditions. 
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Coarse fragments and Steep Slopes. Percent by volume of coarse fragments fell in the 

unsuitable range for nine of the 58 samples. Six samples fell into the marginally suitable range. In 

addition to the gravel and cobble which were sent to the lab in soil sample bags, many areas also 

have boulders on or in the soil which could not be sent to the lab. However, many plants native to 

the permit area are well adapted or even dependent on rocky soils. Also, rock in soil serves as a 

permanent defense against erosion, evidenced by some mining operations that successfully use rock 

as mulch for revegetation projects. 

On steep slopes (or in cobbly or bouldery soil) where it may be unsafe to salvage soil with a 

scraper, it may still be safe and economical to salvage it with other equipment. It may be possible for a 

dozer to push the soil downhill into a re-spreadable topsoil pile or berm that will be easier and safer to 

access with a scraper after mining has lowered the hilltop. Soil salvage may also be possible with an 

excavator and haul truck by digging a level bench for each machine as stripping progresses. Any soil 

salvaging by dozer or excavator likely would leave well over an inch of the soil depth unsalvageable. 

Soil texture. Every soil sample analyzed in this study fell into the marginal suitability range 

due to high sand content. The deepest two samples from site 193-3 fell into the marginal suitability 

range due to high clay content. All sampled horizons but the single horizon at site 193-3, a loam, fell 

into the marginal suitability range due to its USDA textural class, with the majority of samples being 

sandy loam (56), a few being sandy clay loam (8), and two being clay loam. 

Selenium. For soil selenium (Se) concentrations the revised Guideline 1 (LQD 1996) Table 

I-2 says marginal suitability values are 0.3-0.8 ppm Se and are keyed to sampling vegetation at bond 
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release, with >5ppm Se in vegetation considered unsuitable. The footnote on the marginal suitability 

column heading says "Evaluated on an individual basis for suitability." 

One might ask about the source of selenium in the permit's soils, whether it comes from the 

Casper Formation underlying the soils or from westward in the Laramie valley by wind. For two of 

the five (40%) of the analyzed overburden/interburden samples the selenium levels were between 0.3 

ppm and 0.8 ppm, the marginally suitable range for soil salvage. For soil samples analyzed, 17 of 54 

(31 %) had values in the same marginal range (0.3 ppm< [Se] < 0.8 ppm). This gives possible 

evidence the selenium comes from the soil's underlying parent material rather than wind-blown 

particles from the Laramie valley or elsewhere. Yet, selenium is not a limiting factor for use of 

groundwater from the Casper aquifer, indicating it is not abundant in the permeable layers of the 

formation. Also, there is not a clear geographic pattern to selenium distribution among soil samples 

for this permit amendment. 

One may ask whether selenium is unacceptably high in certain soil horizons. When counting 

the number of soil sampling sites (Table DIX7-2) with a significant selenium concentration change 

with increasing depth the following tallies are produced. ("Significant selenium concentration 

change" is defined here as a downward transition between perceived soil horizons where a suitable 

value changes to marginal value or vice versa.) Twenty-three soil profiles were analyzed for 

selenium concentration; the following are the numbers of soil sampling sites that exhibited specific 

patterns of significant selenium concentration change with depth: an increase in Se, 2; a decrease, 3; 

neither, 17; decrease then increase then a 2nd decrease, 1. 
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In all three site profiles where selenium increases with depth, positive factors in favor of soil 

salvage seem to outweigh the marginal selenium values. 1) At site 128-3, coarse fragments decrease 

with depth from marginal to suitable values, pH decreases toward neutral, and organic matter 

increases, plus the lower horizon would increase predicted salvage depth from five inches to eleven 

inches giving four votes in favor of salvaging all horizons. This would yield reclamation soil from 

this sampling site with a selenium concentration of0.23 ppm, well within the suitable range by 

dilution. 2) At site 193-1, a marginal Se value in the lower horizon seems to be outweighed by 

opportunity to increase reclamation soil depth by salvaging both horizons. This would yield 

reclamation soil from this sampling site with a selenium concentration of0.36 ppm, only slightly 

above the suitable concentration. 3) At site 191-3, marginal Se values in lower horizons seem to be 

again outweighed by opportunity to increase soil depth in reclamation areas by salvaging all 

horizons. This would yield reclamation soil from this sampling site with a selenium concentration of 

0.46 ppm, firmly in the better half of the marginal suitability range. 

Only minor incidences of two primary selenium indicator plants have been reported for the 

permit area. First, Astragalus bisulcatus, two grooved milkvetch, was reported by Rocky Mountain 

Reclamation for the A 7 Permit but was not sighted in any of the expanded permit area during the 

2009 and 2010 field seasons of the A8 vegetation baseline study. Second, Astragalus pectinatus, 

narrow leaf milkvetch, was sighted once by Jeff Brasher in the permit area during the A8 vegetation 

inventory. There were only one to few plants in a very small area near the lower elevation edge of 

the permit area, likely growing in some soil brought in from the Laramie Plains a few miles away, or 

in one of the soil mapping units not to be disturbed by any future mining. The soils of the permit 
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area itself are not strongly seleniferous and no selenium accumulator plants should be expected to 

persist or cause selenium poisoning. 
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Table DIX7-2. Soil Sample Data. ExplanatoryNotes: 1) (limestone), SS (sandstone), R (rock), and U (unknown). All soils 
Parameters indicating "marginally suitable" or ''unsuitable" soil in this permit should be assumed to have both limestone and 
per LQD Guideline 1 are indicated with an asterisk(*) or an sandstone as part of their parent material. 3) A dagger symbol (t) 
exclamation point(!) respectively. In Wyoming many soils rated indicates MCC soil pits where soil depth may have been 
unsuitable according to Guideline 1 support native plant underestimated; this underestimation would be by mistaking for 
communities adapted to harsh habitats. Soils and their horizons bedrock some cobble which did not yield to pick and shovel. 4) 
should be evaluated on a case-by-case basis to judge whether their The Organic Matter column has one row with a double dagger 
salvage will aid or hinder successful reclamation. (LQD 1996; symbol (tt) indicating the value is expressed as weight loss on 
Norton & Strom 2012) 2) The (underlying) Parent Material ignition. 5) Color Abbreviations: drk (dark), lt (light), yell 
column refers to what kind of rock was found to be lying directly (yellowish), rdsh (reddish), bm (brown). 
beneath the soil. It uses the following abbreviations: LS 

~ ~ ~----00 - Q., - ... e 
bJ) ~ = e :~_ ,.__ ":!!. = .~ u =It ... "; ":!!. - = .s .... ~ e .5 ·;: = '-' ~ = . - ":!!. ~ u'-' 

~ = 0 ....... 00 Q,l ~- = ":!!. ""' ... ""' .... u 0 .e.-... ~ = ~ "S. .s ..c: = ""' ~ e ~ '-' '-' = ~ =..c: Q., 00 .t:= ~ ""' = = ""' .... ~ ~ .5l "0 '-' >. .... ~::: =---- -g e = e e e - .... 
""' 

Q., ""' .... bJ) ~ ~~ = ~ ~~ ~ Q., 
~ ~ ·o u 0 ~ ~ ~ ~ = 0 ~ = .! ~ ~~ o e ~ 

= Q ~::;:; ~ u u.;::'-' 00 u Eo- o::; ~ Q., 
00 00 00 00 Q., 00 00'-' u'-' 00'-' 

~ 36 1 0-3 - - 7.4 - 0 70* 20 10 sandy loam* 1.8 38.5 0.43 <0.02 

~ 193-A7-1 Canwall 
2 3-12 - - 7.4 - 0 70* 16 14 sandy loam* 1.4 33.2 0.36 <0.02 

654 3 12-16 - - 7.5 - 0 66* 14 20 sandy clay loam* 0.7 36.8 0.38 <0.02 
1---

655 4 16-24 u - 7.6 - 0 70* 12 18 sandy loam* 0.5 34.5 0.28 <0.02 

656 1 0-4 - - 7.4 - 0 60* 24 16 sandy loam* 2.0 42.3 0.41 <0.02 
657 141-A7-2 Cheadle 36 2 4-9 - - 7.4 - 0 62* 20 18 sandy loam* 1.6 40.8 0.39 <0.02 
658 3 9-16 u - 7.5 - 0 64* 20 16 sandy loam* 1.4 42.0 0.37 <0.02 

=-~ 
1 0-4 - - 7.0 - 0 68* 18 14 sandy loam* 2.7 39.3 0.37 <0.02 

""""'~"~ 660 193-A7-3 Pilotpeak 36 2 4-14 - - 7.2 - 3.3 60* 25 15 sandy loam* 1.9 38.0 0.34 <0.02 
C":):Z 661 3 14-18 u - 7.4 - 0 56* 26 18 sandy loam* 2.0 39.8 0.31 <0.02 
c::lc.n :s: (continued) -=:: Permit 298C-A8 TFN 5 1/110 
~ ~ Etchepare LS Quarry 
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Table DIX7-2 (continued). Soil Sample Data. 

Q,l ..... 
00 
ell "' =It: Q,l 

J:! = ·;:: 
= Q,l c. c. 00 

8 8 -.... ~ ~ 0 
00 00 00 

141-
typical na 

Passcreek 
pedon 

(NRCS) 

1-1 193-NBl 
Pilotpeak-

2-1 193-NB2 
Can wall 
complex 

1 

- 128-1 Bruja 
2 

3 

~ 
128-2 Bruja 
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10YR4/3 
10 - - - sandy loam* - - - -

brown 
10 - - - sandy clay - - - -

loam* 
7.5YR4/4 60! - - - sandy loam* - - - -
brown 
10YR6/4 60! sandy loam* i - - - - - - -

I 

It yell bm 

2.5YR3/3 30* - - - clay loam* - - 0.1 -
reddish bm 
5YR4/3 30* - - - clay loam* - - 0.2 -

reddish bm 

10YR4/4 0.83 74* 14 12 sandy loam* 2.4 45.36 0.3 0.440* 
drkyell bm 
10YR4/4 0.31 70* 17 13 sandy loam* 2.2 46.91 0.3 0.639* 
drkyell bm 

10YR4/4 45.38! 73* 13 14 sandy loam* 2.3 45.64 0.4 0.221 
drkyell bm 
10YR4/4 32.39* 75* 10 15 sandy loam* 2.3 43.02 0.3 <0.001 
drkyell bm 
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Table DIX7-2 (continued). Soil Sample Data. 

Q,l 

·"= 00 
~ 

ell =It: Q,l 

Q,l .5 ·c 
Q,l "Q.. -a 00 e e -~ ~ ·o 

00 00 00 

5 

1---- 128-3 Bruja 
6 

:'-- 128-4 Can wall 
8 

9 

1---- 141-1 Cheadle 
r-!Q_ 

11 

12 

1----
13 

1---- 141-2 Passcreek 
14 

~ 
L_ 

(continued) 
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= .s .... 
~ 

00 

36 

32 

33 

31 

Q,l 

"Q.. ,...., e = -; = 0 ~ 

.§ 
........ 00 .c: = ;.... ~ .... Q,l Q,l ;.... Q., ;.... .... ell 

~ 
Q,l ~ ~ ~ 
Q ~~ ~ 

A1 0-5 - 1 

A2 5-12t Rt 1 

A 0-2.5 - 1 
B 2.5-5t Rt 1 

1 0-5 - 1 

2 5-12 - 1 
3 12-18 R 1 

1 0-4 - 1 

2 4-16 - 1 

3 16-18 - 1 

4 18-20 ss 1 

DIX7-19 

;.... 
.5l 

:I: 0 
Q., u 

7.0 10YR4/4 
drkyell bm 

6.8 10YR4/4 
drkyell bm 

7.5 2.5YR4/4 
7.5 reddishbm 

7.3 10YR3/3 
dark brown 

7.6 10YR4/4 
7.8 drkyell bm 

7.3 5YR4/4 
reddish bm 

7.4 5YR4/3 
reddish bm 

7.5 2.5YR4/4 
reddish bm 

7.5 5YR4/4 
reddish bm 

~ 

,...., 
';;!f. 

~,...., c ,...., ..._, .... e 
~ = ~ ,...., .::: ~ =-'"":' 

,...., c 
~ e ';;!f. ,...., ';;!f. Q,l 

y.._, t: ~ 
Q,l Q,l- c ';;!f. c ;.... .... ;.... 

~ = 0 ·= ~ ~ e ~ ..._, ..._, = Q,l c = ;.... "''.c: "'0 ..._, >. .... ~t = = e = e ~ ~~ = 1><1 ~~ ~Q., ::: ~ 
Q,l 

.... o e ~ u ~ u.::.._, 00 []i Eo- 0~ 00 u.._, Q,l Q., 
00 ..._, 

31.61* 76* 11 13 sandy1oam* 1.7 46.23 0.4 <0.001 

0.43 78* 9 13 sandy1oam* 1.9 45.23 0.4 0.420* 

10.32 74* 12 14 sandy loam* 1.4 37.61 0.3 0.380* 
0.87 74* 12 14 sandy loam* 1.1 37.16 0.3 <0.001 

5.31 61* 25 14 sandy loam* 4.8 60.62 0.6 0.162 

16.58 53* 29 18 sandy loam* 4.7 57.45 0.4 <0.001 
9.76 68* 14 18 sandy loam* 4.1 51.46 0.3 <0.001 

0.49 80* 8 12 sandy loam* 1.3 40.24 0.4 0.400* 

0.79 80* 6 14 sandy loam* 1.4 40.14 0.3 0.081 

33.06* 76* 8 16 sandy loam* 1.2 41.44 0.3 0.022 

9.13 77* 7 16 sandy loam* 1.2 38.60 0.3 <0.001 
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Table DIX7-2 (continued). Soil Sample Data. 

~ .... 
C:i3 bJ) .., 

=It ~ 

~ .5 ·c 
-a -a ~ 

00 

= e -
= = ·s 

00 00 00 

16 
141-3 Cheadle 

17 
141-4 Cheadle 1---

18 

19 Fiveoh, 
158-1 cobbly 

substratum 

~ 
.1l_ 189-1 Cheadle 

22 

~! 
Passcreek 

191-1 cobbly 
subsoil 

25 M 191-2 Nathale 
---"-- ----- ----- - --:o=--1 

rr~...., (continued) 
C'":»::Z: 
-=c.:n 
==-=- ............ 
~- Permit 298C-A8 
c::»
...... c,:) 

....., 
c::» -C..:» 
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~ - -a 
.5 e 

"; = '-' = = 00 .§ 
....... 

.9 .:::: = I. ..._ .... ~ ~ .., .... I. Q.. ;~ 
bJ) 

c.l 
~ = ~ = 00 Q p.,~ ~ 

29 A 0-10 LS 1 

21 
A 0-4 - 1 
B 4-9 LS 1 

A 0-8t Rt 2 
36 

1 0-4 - 1 

33 
2 4-8 - 1 
3 8-12 ss 1 

A 0-3 - 1 
19 B 3-13t LSt 1 

A 0-3 - 1 
21 

B 3-13t LSt 1 

DIX7-20 

~ 
Q.. 

7.6 

6.7 
7.1 

7.3 

7.5 
7.6 
7.7 

7.5 
7.8 

7.6 
7.7 

~ 

-'::!?.. ., c-- '-' ... = .., - '::!?.. = ~~ 
=""'=" ~ - ., 0 = - '::!?.. ~ c.J'-' ... c.l .., 

~ ~- ... I. .... 
'-' '::!?.. 

., I. = = 0 .e..-.. I. ~ = ~ ., '-' = ;~ I. "C.:: 
.9 "0 '-' >. .... = e ~ ~~ .s = e = .... ..\ll II< bJ)= ~Q.. 0 = = ~ 0~ Jl o e u U.C'-' 00 00 u ~ u,_, ~ Q.. 

00 '-' 

10YR4/3 11.94 78* 7 15 sandy 2.9 43.07 0.4 0.002 
brown loam* 

10YR3/4 1.12 76* 9 15 sandy 3.9 53.57 0.4 0.361 * 
dkyell bm 20.01 70* 11 19 loam* 2.8 49.10 0.3 0.062 

10YR4/4 
85.83! 77* 11 12 sandy 4.2 51.28 0.6 0.500* 

drkyell bm 
loam* 

2.5YR4/4 0.30 79* 7 14 1.7 45.74 0.3 0.381 * 
reddishbm 0.64 80* 5 15 sandy 2.0 39.95 0.4 0.500* 
2.5YR3/4 0.77 72* 10 18 loam* 1.5 41.18 0.3 0.400* 
dkrdshbm 

10YR4/4 
60.40! 82* 5 13 

sandy 
3.2 45.73 0.5 0.062 

drkyell bm 59.16! 77* 7 16 loam* 2.6 44.57 0.3 <0.001 

10YR4/3 39.66! 69* 14 17 sandy 5.0 62.51 0.4 0.221 
brown 62.56! 62* 19 19 loam* 4.9 54.68 0.4 0.022 
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Table DIX7-2 (continued). Soil Sample Data. 

~ 
rJJ 
0.11 

.., 
=1:1:: .S:! . 5 ~ .S:! ~ 'a Q.. rJJ e e = (IS (IS 0 
rJJ rJJ rJJ 

27 

r--
28 

r-- Passcreek 
29 

191-3 cobbly 
r-- subsoil 

30 

'----

rB-
32 

33 
191-4 Nathale 

34 

r-- .193-1 
(Series 

35 unclear) 

e-lL 193-2 Pilotpeak 
37 

(continued) 
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= ~ 
c.l 
~ 

rJJ 

29 

17 

18 

31 

~ 

'a ~ 
.5 e 

';I = '-" (IS 

0 .... ... rJJ .c = ~ .t::l ..._ .... ~~ ~ ~ Q.. ~ (IS 0 ~ (IS 

~~ :I: ~ = 
1 0-4 - 1 

2 4-12 - 1 

3 12-30 - 1 

4 30-34 - 1 

5 34-43 - 1 
6 43-46 ss 1 

A 0-13 LS 1 

A 0-10 - 1 

B 10-24 LS 1 

A1 0-3 - 1 
A2 3-7t Rt 1 

DIX7-21 

:I: 
Q.. 

6.9 

7.0 

7.3 

7.6 

7.3 
7.5 

7.6 

7.5 

7.8 

7.3 
7.3 

~ 

,/· 

,-.., 
'::!!.. c,__ .. 

,-.., '-" ... e 
:I,__ ,-.., '::!!.. = .i:: c.l ,-.., .. .s e = . '::!!.. ,-.., '::!!.. ~ c.J'-" .... <;; 

~ ~- .. 
'::!!.. .. ~ ... ~ .... c.l 0 .e..-.. ~ e ~ '-" '-" = ~ (IS =.c ~ .. = ~ .s "0 '-" >. .... (lit = ~ e = e ~ ~~ = .... (IS :.< 0.11(11 ..9:! Q.. 0 .... o e (IS - 0 ~ 0~ (IS ~ Q.. u U<!::'-" rJJ 00 E-o rJJ u'-" r:FJ'-" 

10YR4/3 0.25 66* 17 17 2.6 40.93 0.5 0.400* 
brown 

sandy loam* 
10YR5/3 0.97 61* 21 18 0.9 36.09 0.3 0.221 
brown 
10YR6/3 1.25 60* 16 24 0.6 31.61 0.2 0.679* 
pale brown 
10YR5/4 1.08 71* 7 22 sandy clay 1.6 26.98 0.2 0.599* 
yell brown loam* 
10YR4/4 0.26 62* 5 33* 0.9 37.34 0.3 0.321 * 
drkyell bm 29.72* 59* 11 30* 1.0 41.51 0.4 <0.001 

10YR4/4 52.60! 80* 2 19 sandy loam* 2.0 36.56 0.3 0.022 
drkyell bm 

10YR4/3 1.31 72* 11 17 sandy loam* 2.9 48.09 0.4 0.002 
brown 
10YR5/3 2.46 63* 18 19 sandy loam* 2.4 42.75 0.4 0.639* 
brown 

10YR4/4 58.57! 54* 29 17 sandy loam* 2.0 42.18 0.5 0.002 
drkyell bm 70.19! 72* 12 16 sandy loam* 2.5 44.36 0.6 0.081 
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Table DIX7-2 (continued). Soil Sample Data. 

-~ ~ ~ ,c-"S. 
.. 

rJJ ""'=" - '-' ·;;: = bJ) ~ .5 = :l,__ - ~ = =It "; - .. 0 ·- ~ = ~ .5 ·c = '-' (IS = . ~ - ~ ~ c.J'-' :;: ti .., 
~ = .§ = ·c rJJ ~ ~- .. 

~ .. ~ 
... ~ (IS = 0 .e .-.. "S. "S. .9 ;S .., = o '-' '-' = ~ rJJ l 

~ .. = ~ -o-= 
= = 

~ ~ 0 ~ bJ) ;;. '0 '-' .... .... (IS= = = = - .... ~ Q.. ~ .... = = ·s c.l 

= 
(IS (IS :I: 0 ~(IS~ = .... (IS ~ bJ)(IS - ..9:! Q.. (IS (IS ~ ~ (IS - 0 0~ (IS 

o = rJJ rJJ rJJ rJJ ~ ~~ ~ Q.. u U<!::~ rJJ 00 E-o rJJ u,_, ~a 

38 193-3 
Pilotpeak 

20 A 0-llt LSt 2 7.5 10YR4/3 82.00! 51* 31 18 loam 5.5 63.59 0.5 <0.001 
brown 

39 
193-4 Can wall 19 

A 0-4 - 1 7.7 2.5YR4/4 9.93 63* 16 21 sandy clay 3.1 42.38 0.3 0.360* -
40 B 4-20+t Ut 1 7.9 reddish brn 10.92 52* 25 23 loam* 2.4 41.71 0.3 0.340* 
41 

197-1 
(Series 

20 
A 0-2 LS 1 6.9 10YR4/3 13.68 61* 21 18 sandy loam* 5.3 49.56 0.4 0.162 

unclear) brown 

~ 1 0-2 - 1 6.5 10YR3/2 0.34 50* 27 23 
sandy clay 9.3tt 74.85 0.6 <0.001 

21 
~ 208-1 Rim ton 2 2-10 - 1 6.1 verydrk 1.10 52* 27 21 

loam* 
5.7 58.51 0.4 0.002 

44 3 10-18t LSt 1 7.1 greyish brn 3.86 55* 19 26 3.5 53.18 0.3 <0.001 

.., 
..1!1 

I~ I I~ I I I I . I I I I I 
(IS .., .... ~ 0 .... .... _ 

00 ..CIXI 
=< Q oo,_, M I I I I I I I I I I I I I 

I 
I I I I I I .., 

~ 

.., "S. 

~+ 
~ = .<::::: (IS 

- lXI 
rJJ rJJ 0< 1.0 lXI 

I I ~I I I I I I I I I I I L E-o '-' M I I Ill I I I I I I I I I I I I 
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DIX7.3.4 Depths for Each Soil Mapping Unit and Pit 

This appendix shows that limited amounts of usable topsoil are available for 

salvage (see Table DIX7-l for Soil Mapping Units). Projected soil replacement depths 

(average maximum stripping depths of usable soil; see Table DIX7-3) range from a low of 

13 inches in Pit 2 and Pit 3 to a high of 22 inches in Pit 1 OA. The median projected soil 

depth is 17 inches. The projections assume 1 inch depth of soil will unavoidably be lost in 

the salvage process. Actual volumes salvaged may be less due to boulders, other coarse 

fragments, steep terrain, or inaccuracies of source data. 

Equipment operators should assume this data is sufficiently representative of the 

permit area and where safe to do so should continue salvaging soil downward until they hit 

parent material, which will commonly be sandstone, limestone, or rarely red shale. 

Equipment operators may use this simple method: "If it's brown call it soil (despite rocks); 

if it's red, white, gray, or pink don't call it soil." 

In some cases reclamation success could be further promoted by segregating stripped 

material into a third pile called "subsoil" in addition to the piles of topsoil and overburden. 

Equipment operators would recognize this subsoil by its being a brownish subsurface layer 

significantly rockier or sandier than other brownish layers at the stripping project site. Samples 

36 and 37 in Table DIX-2 above would be an example of a site where rockiness could profitably 

be used as a signal to pile subsoil separately from topsoil. In reclamation the resulting subsoil 

pile would simply be spread first on the entire revegetation project area, followed by spreading 

the topsoil pile on top of the subsoil over the entire revegetation project area. 
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Table DIX7-3. Projected Average Maximum Salvage Depth of Usable Topsoil for 
Each Pit Area. These depths assume MCC's current scraper methods leave an average 
depth of 1" of soil unsalvageable. Actual volumes salvaged may be less due to boulders, 
other coarse fragments, steep terrain, or inaccuracies of source data. 

Pit Area Projected Average Maximum 
Topsoil Salva~e Depth (in.) 

Pit 1 20 
Pit2 13 
Pit 3 13 
Pit4 14 
Pit5A 17 
Pit 5B 15 
Pit 5C 15 
Pit5D 16 
Pit 6 17 
Pit 7A 19 
Pit 7B 17 
Pit 7C 16 
Pit 8A 18 
Pit 8B 16 
Pit9A 14 
Pit 9B 18 
Pit 9C 18 
Pit lOA 22 
Pit lOB 17 
Pit 11 14 

DIX7.3.5 Mapping Unit Descriptions 

Complete soil mapping unit descriptions (NRCS 2010) are provided in Addendum 

DIX7A below. 

DIX7.3.6 Profile Descriptions 

Soil profile descriptions are provided in Addendum DIX7 A below and Table DIX7-2 

above. 
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DIX7.3.7 Prime Farmland Assessment 

Prime farmland does not exist within the proposed permit area nor within Albany 

County as a whole. 

DIX7.4 Sources 

Bird, N. A. 2009. Development and identification of the Rhizobiaceae nitrogen fixing 
symbiosis with Fabaceae as a nitrogen source in reclamation of disturbed lands in 
Wyoming. M.S. Thesis. Department of Renewable Resources, University of 
Wyoming, Laramie. 

Gavlak, R., D. Homeck, and R. 0. Miller. 2005. Soil, Plant and Water Reference Methods 
for the Western Region. WREP 125, 3rd edition. 

LQD (Wyoming Department of Environmental Quality- Land Quality Division) 1996. 
Guideline 1- Topsoil and Overburden. Cheyenne. 

Norton, J. and C. Strom. 2012. Successful restoration of severely disturbed lands: 
identifying suitable soil for salvage prior to disturbance. B-1222. University of 
Wyoming Cooperative Extension Service and Wyoming Reclamation and 
Restoration Center (WRRC). Laramie. 
http://uwadmnweb.uwyo.edu/wrrc/projects.asp. 

NRCS (USDA Natural Resources Conservation Service). 2010. Web Soil Survey. 
http:/ /websoilsurvey.nrcs. usda. gov I app/HomeP age.htm. 

NRCS (USDA Natural Resources Conservation Service). 1998. Soil Survey of Albany 
County Area, Wyoming. US Government Printing Office. 
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ADDENDUM DIX7 A 

USDA Natural Resources Conservation Service 
Custom Soil Resource Report for 298C-A8 Etchepare Expansion 
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USDA United States 
~ Department of 

Agriculture 

~ NRCS 
Natural 
Resources 
Conservation 
Service 

A product of the National 
Cooperative Soil Survey, 
a joint effort of the United 
States Department of 
Agriculture and other 
Federal agencies, State 
agencies including the 
Agricultural Experiment 
Stations, and local 
participants 

Custom Soil Resource 
Report for 

Albany County 
Area, Wyoming 
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Preface 

Soil surveys contain information that affects land use planning in survey areas. They 
highlight soil limitations that affect various land uses and provide information about 
the properties of the soils in the survey areas. Soil surveys are designed for many 
different users, including farmers, ranchers, foresters, agronomists, urban planners, 
community officials, engineers, developers, builders, and home buyers. Also, 
conservationists, teachers, students, and specialists in recreation, waste disposal, 
and pollution control can use the surveys to help them understand, protect, or enhance 
the environment. 

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil properties 
that are used in making various land use or land treatment decisions. The information 
is intended to help the land users identify and reduce the effects of soil limitations on 
various land uses. The landowner or user is responsible for identifying and complying 
with existing laws and regulations. 

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some cases. 
Examples include soil quality assessments (http://soils.usda.gov/sqi/) and certain 
conservation and engineering applications. For more detailed information, contact 
your local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app? 
agency=nrcs) or your NRCS State Soil Scientist (http://soils.usda.gov/contacU 
state_offices/). 

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic 
tank absorption fields. A high water table makes a soil poorly suited to basements or 
underground installations. 

The National Cooperative Soil Survey is a joint effort of the United States Department 
of Agriculture and other Federal agencies, State agencies including the Agricultural 
Experiment Stations, and local agencies. The Natural Resources Conservation 
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil 
Survey. 

Information about soils is updated periodically. Updated information is available 
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil 
Data Mart is the data storage site for the official soil survey information. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs 
and activities on the basis of race, color, national origin, age, disability, and where 
applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
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for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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How Soil Surveys Are Made 

Soil surveys are made to provide information about the soils and miscellaneous areas 
in a specific area. They include a description of the soils and miscellaneous areas and 
their location on the landscape and tables that show soil properties and limitations 
affecting various uses. Soil scientists observed the steepness, length, and shape of 
the slopes; the general pattern of drainage; the kinds of crops and native plants; and 
the kinds of bedrock. They observed and described many soil profiles. A soil profile is 
the sequence of natural layers, or horizons, in a soil. The profile extends from the 
surface down into the unconsolidated material in which the soil formed or from the 
surface down to bedrock. The unconsolidated material is devoid of roots and other 
living organisms and has not been changed by other biological activity. 

Currently, soils are mapped according to the boundaries of major land resource areas 
(MLRAs). MLRAs are geographically associated land resource units that share 
common characteristics related to physiography, geology, climate, water resources, 
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically 
consist of parts of one or more MLRA. 

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is 
related to the geology, landforms, relief, climate, and natural vegetation of the area. 
Each kind of soil and miscellaneous area is associated with a particular kind of 
landform or with a segment of the landform. By observing the soils and miscellaneous 
areas in the survey area and relating their position to specific segments of the 
landform, a soil scientist develops a concept, or model, ofhowtheywere formed. Thus, 
during mapping, this model enables the soil ~dentist to predict with a considerable 
degree of accuracy the kind of soil or miscellaneous area at a specific location on the 
landscape. 

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented by 
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify 
predictions of the kinds of soil in an area and to determine the boundaries. 

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them to 
identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character of 
soil properties and the arrangement of horizons within the profile. After the soil 
scientists classified and named the soils in the survey area, they compared the 

5 TFN 5 1/110 
RECD MAR 07,2013 



( 

( 

( 

Custom Soil Resource Report 

individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research. 

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that have 
similar use and management requirements. Each map unit is defined by a unique 
combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components of 
the map unit. The presence of minor components in a map unit in no way diminishes 
the usefulness or accuracy of the data. The delineation of such landforms and 
landform segments on the map provides sufficient information for the development of 
resource plans. If intensive use of small areas is planned, onsite investigation is 
needed to define and locate the soils and miscellaneous areas. 

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, and 
experience of the soil scientist. Observations are made to test and refine the soil
landscape model and predictions and to verify the classification of the soils at specific 
locations. Once the soil-landscape model is refined, a significantly smaller number of 
measurements of individual soil properties are made and recorded. These 
measurements may include field measurements, such as those for color, depth to 
bedrock, and texture, and laboratory measurements, such as those for content of 
sand, silt, clay, salt, and other components. Properties of each soil typically vary from 
one point to another across the landscape. 

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties. 

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists interpret 
the data from these analyses and tests as well as the field-observed characteristics 
and the soil properties to determine the expected behavior of the soils under different 
uses. Interpretations for all of the soils are field tested through observation of the soils 
in different uses and under different levels of management. Some interpretations are 
modified to fit local conditions, and some new interpretations are developed to meet 
local needs. Data are assembled from other sources, such as research information, 
production records, and field experience of specialists. For example, data on crop 
yields under defined levels of management are assembled from farm records and from 
field or plot experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on soil properties but also on such 
variables as climate and biological activity. Soil conditions are predictable over long 
periods of time, but they are not predictable from year to year. For example, soil 
scientists can predict with a fairly high degree of accuracy that a given soil will have 
a high water table within certain depths in most years, but they cannot predict that a 
high water table will always be at a specific level in the soil on a specific date. 

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
identified each as a specific map unit. Aerial photographs show trees, buildings, fields, 
roads, and rivers, all of which help in locating boundaries accurately. 
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Soil Map 

The soil map section includes the soil map for the defined area of interest, a list of soil 
map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are va~ious metadata about data used to 
produce the map, and a description of each soil map unit. 
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Custom Soil Resource Report 
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MAP INFORMATION 

Map Scale: 1:14,500 if printed on D size (22" x 34") sheet. 

The soil surveys that comprise your AOI were mapped at 1 :24,000. 

Please rely on the bar scale on each map sheet for accurate map 
measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov 
Coordinate System: UTM Zone 13N NAD83 

This product is generated from the USDA-NRCS certified data as of 
the version date(s) listed below. 

Soil Survey Area: 
Survey Area Data: 

Albany County Area, Wyoming 
Version 6, Feb 21, 2007 

Date(s) aerial images were photographed: 7/28/2006 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor shifting 
of map unit boundaries may be evident. 
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Map Unit Legend 

Albany County Area, Wyoming (WY601) 

Map Unit Symbol Map Unit Name Acres inAOI Percent of AOI 

1128 Bruja-Canwaii-Telecan association, 3 to 60 1,259.8 14.8% 
percent slopes 

141 Cheadle-Passcreek, cobbly subsoil-Rock outcrop 2,418.1 28.4% 
complex, 5 to 25 percent slopes 

158 Fiveoh-Fiveoh, cobbly substratum-Ryan Park 473.1 5.6% 
complex, 1 to 8 percent slopes 

i 160 Fiveoh, cobbly substratum-Joemre fine sandy 72.2 0.8% 

I loams, 1 to 5 percent slopes 

1174 Joemre fine sandy loam, 3 to 6 percent slopes 95.9 1.1% 

189 Miracle-Cheadle association, 5 to 20 percent 12.0 0.1% 
slopes 

191 Nathale-Passcreek, cobbly subsoil-Rock outcrop 1,383.8 16.3% 
complex, 10 to 60 percent slopes 

193 Pilotpeak-Canwall complex, 3 to 20 percent slopes 1,775.9 20.9% 
-· 

195 Pits, mine 65.2 0.8% 

197 Poposhia-Biazon complex, 3 to 15 percent slopes 54.6 0.6% 

208 Rimton-Passcreek, cobbly subsoil-Miracle 602.5 7.1% 
complex, 1 0 to 60 percent slopes 

1 214 Rock outcrop-Pilotpeak complex, 3 to 25 percent 220.4 2.6% 
slopes 

234 Tieside-Pilotpeak-Rock outcrop complex, 3 to 10 35.9 0.4% 
percent slopes 

241 Wycolo-Aicova complex, 3 to 10 percent slopes 32.0 0.4% 

Totals for Area of Interest 8,501.1 100.0% 

Map Unit Descriptions 

The map units delineated on the detailed soil maps in a soil survey represent the soils 
or miscellaneous areas in the survey area. The map unit descriptions, along with the 
maps, can be used to determine the composition and properties of a unit. 

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the landscape, 
however, the soils are natural phenomena, and they have the characteristic variability 
of all natural phenomena. Thus, the range of some observed properties may extend 
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic 
class rarely, if ever, can be mapped without including areas of other taxonomic 
classes. Consequently, every map unit is made up of the soils or miscellaneous areas 
for which it is named and some minor components that belong to taxonomic classes 
other than those of the major soils. 
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Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They generally 
are in small areas and could not be mapped separately because of the scale used. 
Some small areas of strongly contrasting soils or miscellaneous areas are identified 
by a special symbol on the maps. If included in the database for a given area, the 
contrasting minor components are identified in the map unit descriptions along with 
some characteristics of each. A few areas of minor components may not have been 
observed, and consequently they are not mentioned in the descriptions, especially 
where the pattern was so complex that it was impractical to make enough observations 
to identify all the soils and miscellaneous areas on the landscape. 

The presence of minor components in a map unit in no way diminishes the usefulness 
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic 
classes but rather to separate the landscape into landforms or landform segments that 
have similar use and management requirements. The delineation of such segments 
on the map provides sufficient information for the development of resource plans. If 
intensive use of small areas is planned, however, onsite investigation is needed to 
define and locate the soils and miscellaneous areas. 

An identifying symbol precedes the map unit name in the map unit descriptions. Each 
description includes general facts about the unit and gives important soil properties 
and qualities. 

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major horizons 
that are similar in composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity, 
degree of erosion, and other characteristics that affect their use. On the basis of such 
differences, a soil series is divided into soil phases. Most of the areas shown on the 
detailed soil maps are phases of soil series. The name of a soil phase commonly 
indicates a feature that affects use or management. For example, Alpha silt loam, 0 
to 2 percent slopes, is a phase of the Alpha series. 

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups. 

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. The 
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all 
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example. 

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present or 
anticipated uses of the map units in the survey area, it was not considered practical 
or necessary to map the soils or miscellaneous areas separately. The pattern and 
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha
Beta association, 0 to 2 percent slopes, is an example. 

An undifferentiated group is made up of two or more soils or miscellaneous areas that 
could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion of 
the soils or miscellaneous areas in a mapped area are not uniform. An area can be 
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made up of only one of the major soils or miscellaneous areas, or it can be made up 
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example. 

Some surveys include miscellaneous areas. Such areas have little or no soil material 
and support little or no vegetation. Rock outcrop is an example. 
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Albany County Area, Wyoming 

128-Bruja-Canwaii-Telecan association, 3 to 60 percent slopes 

Map Unit Setting 
Mean annual precipitation: 1 0 to 14 inches 
Mean annual air temperature: 39 to 43 degrees F 
Frost-free period: 85 to 11 0 days 

Map Unit Composition 
Bruja and similar soils: 30 percent 
Canwa/1 and similar soils: 25 percent 
Telecan and similar soils: 15 percent 
Minor components: 30 percent 

Description of Bruja 

Setting 
Landform: Hills, ridges 
Landform position (three-dimensional): Side slope 
Down-slope shape: Linear 
Across-slope shape: Convex 
Parent material: Residuum weathered from limestone and sandstone and/or 

colluvium derived from limestone and sandstone 

Properties and qualities 
Slope: 20 to 60 percent 
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water(Ksat): Moderately high (0.20 to 

0.60 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 25 percent 
Gypsum, maximum content: 1 percent 
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) 
Available water capacity: Very low (about 1.1 inches) 

Interpretive groups 
Land capability classification (irrigated): 7e 
Land capability (nonirrigated): 7e 
Ecological site: ROCKY HILLS (10-14SE) (R034XY334WY) 

Typical profile 
0 to 5 inches: Very cobbly very fine sandy loam 
5 to 23 inches: Extremely cobbly very fine sandy loam 
23 to 60 inches: Unweathered bedrock 

Description of Canwall 

Setting 
Landform: Hills, ridges 
Landform position (three-dimensional): Side slope 
Down-slope shape: Linear 
Across-slope shape: Convex 
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Parent material: Eolian deposits derived from limestone and/or colluvium derived 
from limestone 

Properties and qualities 
Slope: 1 0 to 30 percent 
Depth to restrictive feature: 20 to 40 inches to lithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.03 to 0.60 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 32 percent 
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 5.0 
Available water capacity: Very low (about 1.7 inches) 

Interpretive groups 
Land capability classification (irrigated): 6e 
Land capability (nonirrigated): 6e 
Ecological site: SHALLOW SANDY (10-14SE) (R034XY366WY) 

Typical profile 
0 to 3 inches: Gravelly fine sandy loam 
3 to 12 inches: Gravelly very fine sandy loam 
12 to 26 inches: Very cobbly very fine sandy loam 
26 to 60 inches: Unweathered bedrock 

Description of Telecan 

Setting 
Landform: Alluvial fans, fan remnants 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Alluvium derived from limestone and sandstone 

Properties and qualities 
Slope: 3 to 6 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate; maximum content: 1 0 percent 
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) 
Available water capacity: Moderate (about 8.1 inches) 

Interpretive groups 
Land capability classification (irrigated): 4e 
Land capability (nonirrigated): 4e 
Ecological site: SANDY (10-14SE) (R034XY350WY) 

Typical profile 
0 to 16 inches: Fine sandy loam 
16 to 60 inches: Fine sandy loam 

14 
TFN 5 1/110 
RECD MAR 07,2013 



( 
' 

( 

( 

Minor Components 

Rock outcrop 

Custom Soil Resource Report 

Percent of map unit: 1 0 percent 

Pilotpeak 
Percent of map unit: 1 0 percent 

Telecan-like 
Percent of map unit: 1 0 percent 

141-Cheadle-Passcreek, cobbly subsoil-Rock outcrop complex, 5 to 25 
percent slopes 

Map Unit Setting 
Mean annual precipitation: 17 to 19 inches 
Mean annual air temperature: 37 to 41 degrees F 
Frost-free period: 40 to 60 days 

Map Unit Composition 
Cheadle and similar soils: 35 percent 
Passcreek, cobbly subsoil, and similar soils: 25 percent 
Rock outcrop: 20 percent 
Minor components: 20 percent 

Description of Cheadle 

Setting 
Landform: Mountain slopes 
Landform position (three-dimensional): Mountainflank 
Down-slope shape: Linear 
Across-slope shape: Convex 
Parent material: Residuum weathered from limestone and sandstone and/or 

colluvium derived from limestone and sandstone 

Properties and qualities 
Slope: 5 to 25 percent 
Depth to restrictive feature: 1 0 to 20 inches to lithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.03 to 0.60 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 5 percent 
Available water capacity: Very low (about 1.0 inches) 
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Interpretive groups 
Land capability classification (irrigated): 7e 
Land capability (nonirrigated): 7e 
Ecological site: ROCKY HILLS (15-19SE) (R049XY134WY) 

Typical profile 
0 to 3 inches: Cobbly very fine sandy loam 
3 to 7 inches: Very cobbly very fine sandy loam 
7 to 10 inches: Very cobbly sandy loam 
10 to 60 inches: Unweathered bedrock 

Description of Passcreek, Cobbly Subsoil 

Setting 
Landform: Mountain slopes 
Landform position (three-dimensional): Mountainflank 
Down-slope shape: Linear 
Across-slope shape: Convex 
Parent material: Residuum weathered from limestone and sandstone and/or 

alluvium derived from limestone and sandstone 

Properties and qualities 
Slope: 5 to 25 percent 
Depth to restrictive feature: 20 to 40 inches to lithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.03 to 0.60 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 14 percent 
Sodium adsorption ratio, maximum: 5.0 
Available water capacity: Very low (about 2.3 inches) 

Interpretive groups 
Land capability classification (irrigated): 6e 
Land capability (nonirrigated): 6e 
Ecological site: LOAMY (15-19SE) (R049XY122WY) 

Typical profile 
0 to 4 inches: Fine sandy loam 
4 to 11 inches: Sandy clay loam 
11 to 22 inches: Very cobbly fine sandy loam 
22 to 60 inches: Unweathered bedrock 

Description of Rock Outcrop 

Interpretive groups 
Land capability classification (irrigated): 8s 
Land capability (nonirrigated): 8s 

Typical profile 
0 to 60 inches: Unweathered bedrock 

Minor Components 

Cheadle sandy loam 
Percent of map unit: 5 percent 
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Miracle 
Percent of map unit: 5 percent 

Nathale 
Percent of map unit: 5 percent 

Rimton 
Percent of map unit: 5 percent 

158-Fiveoh-Fiveoh, cobbly substratum-Ryan Park complex, 1 to 8 
percent slopes 

Map Unit Setting 
Mean annual precipitation: 1 0 to 14 inches 
Mean annual air temperature: 39 to 43 degrees F 
Frost-free period: 85 to 11 0 days 

Map Unit Composition 
Fiveoh, cobbty substratum, and similar soils: 30 percent 
Fiveoh and similar soils: 30 percent 
Ryan park and similar soils: 25 percent 
Minor components: 15 percent 

Description of Fiveoh 

Setting 
Landform: Hills 
Landform position (three-dimensional): Side slope 
Down-slope shape: Linear 
Across-slope shape: Convex 
Parent material: Alluvium derived from igneous, metamorphic and sedimentary rock 

Properties and qualities 
Slope: 1 to 8 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 40 percent 
Gypsum, maximum content: 1 percent 
Maximum salinity: Nonsaline to very slightly saline (2.0 to 4.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 10.0 
Available water capacity: Moderate (about 7.2 inches) 

Interpretive groups 
Land capability classification (irrigated): 4e 
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Land capability (nonirrigated): 4e 
Ecological site: SANDY (10-14SE) (R034XY350WY) 

Typical profile 
0 to 6 inches: Sandy loam 
6 to 16 inches: Fine sandy loam 
16 to 60 inches: Fine sandy loam 

Description of Fiveoh, Cobbly Substratum 

Setting 
Landform: Hills 
Landform position (three-dimensional): Side slope 
Down-slope shape: Linear 
Across-slope shape: Convex 
Parent material: Alluvium derived from igneous, metamorphic and sedimentary rock 

Properties and qualities 
Slope: 1 to 8 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 40 percent 
Gypsum, maximum content: 1 percent 
Maximum salinity: Nonsaline to very slightly saline (0.0 to 4.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 10.0 
Available water capacity: Low (about 5.3 inches) 

Interpretive groups 
Land capability classification (irrigated): 4e 
Land capability (nonirrigated): 4e 
Ecological site: SANDY (1 0-14SE) (R034XY350WY) 

Typical profile 
0 to 3 inches: Sandy loam 
3 to 22 inches: Sandy loam 
22 to 31 inches: Cobbly sandy loam 
31 to 60 inches: Very cobbly sandy loam 

Description of Ryan Park 

Setting 
Landform: Hills 
Landform position (three-dimensionalj: Side slope 
Down-slope shape: Linear 
Across-slope shape: Convex 
Parent material: Alluvium derived from sandstone and/or eolian deposits derived 

from sandstone 

Properties and qualities 
Slope: 1 to 8 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr) 
Depth to water table: More than 80 inches 
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Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 5 percent 
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 5.0 
Available water capacity: Moderate (about 7.5 inches) 

Interpretive groups 
Land capability classification (irrigated): 4e 
Land capability (nonirrigated): 4e 
Ecological site: SANDY (10-14SE) (R034XY350WY) 

Typical profile 
0 to 3 inches: Fine sandy loam 
3 to 18 inches: Fine sandy loam 
18 to 60 inches: Gravelly sandy loam 

Minor Components 

Canwall 
Percent of map unit: 7 percent 

Pilotpeak 
Percent of map unit: 7 percent 

Sand-gravel bars 
Percent of map unit: 1 percent 

160-Fiveoh, cobbly substratum-Joemre fine sandy loams, 1 to 5 percent 
slopes 

Map Unit Setting 
Mean annual precipitation: 1 0 to 14 inches 
Mean annual air temperature: 39 to 43 degrees F 
Frost-free period: 85 to 11 0 days 

Map Unit Composition 
Fiveoh, cobbly substratum, and similar soils: 60 percent 
Joemre and similar soils: 25 percent 
Minor components: 15 percent 

Description of Fiveoh, Cobbly Substratum 

Setting 
Landform: Alluvial fans, fan remnants 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Alluvium derived from igneous, metamorphic and sedimentary rock 
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Properties and qualities 
Slope: 1 to 3 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 40 percent 
Gypsum, maximum content: 1 percent 
Maximum salinity: Nonsaline to very slightly saline (0.0 to 4.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 10.0 
Available water capacity: Low (about 5.9 inches) 

Interpretive groups 
Land capability classification (irrigated): 4e 
Land capability (nonirrigated): 4e 
Ecological site: SANDY (10-14SE) (R034XY350WY) 

Typical profile 
0 to 3 inches: Fine sandy loam 
3 to 18 inches: Fine sandy loam 
18 to 41 inches: Fine sandy loam 
41 to 60 inches: Very cobbly sandy loam 

Description of Joemre 

Setting 
Landform: Alluvial fans, fan remnants 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Alluvium derived from igneous, metamorphic and sedimentary rock 

Properties and qualities 
Slope: 2 to 5 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 20 percent 
Gypsum, maximum content: 3 percent 
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 3.0 
Available water capacity: Moderate (about 8.4 inches) 

Interpretive groups 
Land capability classification (irrigated): 4e 
Land capability (nonirrigated): 4e 
Ecological site: SANDY (10-14SE) (R034XY350WY) 

Typical profile 
0 to 4 inches: Fine sandy loam 
4 to 18 inches: Fine sandy loam 
18 to 60 inches: Loam 

20 TFN 5 1/110 
RECD MAR 07,2013 



( 

( 

( 

Minor Components 

AI my 

Custom Soil Resource Report 

Percent of map unit: 4 percent 

Fiveoh 
Percent of map unit: 4 percent 

Rohonda 
Percent of map unit: 4 percent 

Wycolo 
Percent of map unit: 3 percent 

174-Joemre fine sandy loam, 3 to 6 percent slopes 

Map Unit Setting 
Mean annual precipitation: 1 0 to 14 inches 
Mean annual air temperature: 39 to 43 degrees F 
Frost-free period: 85 to 11 0 days 

Map Unit Composition 
Joemre and similar soils: 80 percent 
Minor components: 20 percent 

Description of Joemre 

Setting 
Landform: Alluvial fans, fan remnants 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Alluvium derived from igneous, metamorphic and sedimentary rock 

Properties and qualities 
Slope: 3 to 6 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 20 percent 
Gypsum, maximum content: 3 percent 
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 3.0 
Available water capacity: Moderate (about 8.4 inches) 

Interpretive groups 
Land capability classification (irrigated): 4e 
Land capability (nonirrigated): 4e 
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Ecological site: SANDY (10-14SE) (R034XY350WY) 

Typical profile 
0 to 2 inches: Fine sandy loam 
2 to 13 inches: Loam 
13 to 60 inches: Fine sandy loam 

Minor Components 

Alcova 
Percent of map unit: 5 percent 

AI my 
Percent of map unit: 5 percent 

Fiveoh 
Percent of map unit: 5 percent 

Wycolo 
Percent of map unit: 5 percent 

189-Miracle-Cheadle association, 5 to 20 percent slopes 

Map Unit Setting 
Mean annual precipitation: 17 to 19 inches 
Mean annual air temperature: 37 to 41 degrees F 
Frost-free period: 40 to 60 days 

Map Unit Composition 
Miracle and similar soils: 45 percent 
Cheadle and similar soils: 30 percent 
Minor components: 25 percent 

Description of Miracle 

Setting 
Landform: Mountain slopes 
Landform position (three-dimensional): Mountainflank 
Down-slope shape: Linear 
Across-slope shape: Convex 
Parent material: Residuum, colluvium and alluvium derived from sandstone, 

limestone & shale 

Properties and qualities 
Slope: 5 to 10 percent 
Depth to restrictive feature: 20 to 40 inches to lithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.03 to 0.60 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
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Calcium carbonate, maximum content: 5 percent 
Available water capacity: Low (about 4.4 inches) 

Interpretive groups 
Land capability classification (irrigated): 6e 
Land capability (nonirrigated): 6e 
Ecological site: LOAMY (15-19SE) (R049XY122WY) 

Typical profile 
0 to 4 inches: Fine sandy loam 
4 to 28 inches: Sandy clay loam 
28 to 33 inches: Sandy loam 
33 to 60 inches: Unweathered bedrock 

Description of Cheadle 

Setting 
Landform: Mountain slopes 
Landform position (three-dimensional): Mountainflank 
Down-slope shape: Linear 
Across-slope shape: Convex 
Parent material: Residuum weathered from limestone and sandstone and/or 

colluvium derived from limestone and sandstone 

Properties and qualities 
Slope: 8 to 20 percent 
Depth to restrictive feature: 1 0 to 20 inches to lithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.03 to 0.60 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water capacity: Very low (about 1.6 inches) 

Interpretive groups 
Land capability classification (irrigated): 7e 
Land capability (nonirrigated): 7e 
Ecological site: SHALLOW LOAMY (15-19SE) (R049XY162WY) 

Typical profile 
0 to 4 inches: Fine sandy loam 
4 to 9 inches: Channery fine sandy loam 
9 to 16 inches: Very channery fine sandy loam 
16 to 60 inches: Unweathered bedrock 

Minor Components 

Passcreek 
Percent of map unit: 6 percent 

Cheadle 
Percent of map unit: 6 percent 

Miracle-like 
Percent of map unit: 6 percent 

Sandy soils 
Percent of map unit: 4 percent 
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Rock outcrop 
Percent of map unit: 3 percent 

191-Nathale-Passcreek, cobbly subsoil-Rock outcrop complex, 10 to 60 
percent slopes 

Map Unit Setting 
Mean annual precipitation: 17 to 19 inches 
Mean annual air temperature: 37 to 41 degrees F 
Frost-free period: 40 to 60 days 

Map Unit Composition 
Passcreek, cobbly subsoil, and similar soils: 35 percent 
Nathale and similar soils: 35 percent 
Rock outcrop: 1 0 percent 
Minor components: 20 percent 

Description of Nathale 

Setting 
Landform: Mountain slopes 
Landform position (three-dimensional): Mountainflank 
Down-slope shape: Linear 
Across-slope shape: Convex 
Parent material: Residuum weathered from limestone and sandstone and/or 

colluvium derived from limestone and sandstone 

Properties and qualities 
Slope: 1 0 to 60 percent 
Depth to restrictive feature: 20 to 40 inches to lithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.03 to 0.60 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 20 percent 
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) 
Available water capacity: Very low (about 1.4 inches) 

Interpretive groups 
Land capability classification (irrigated): 7e 
Land capability (nonirrigated): 7e 
Ecological site: COARSE UPLAND (15-19SE) {R049XY108WY) 

Typical profile 
0 to 4 inches: Gravelly fine sandy loam 
4 to 11 inches: Very cobbly very fine sandy loam 
11 to 24 inches: Very cobbly very fine sandy loam 
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24 to 60 inches: Unweathered bedrock 

Description of Passcreek, Cobbly Subsoil 

Setting 
Landform: Mountain slopes 
Landform position (three-dimensionalj: Mountainflank 
Down-slope shape: Linear ~· 

Across-slope shape: Convex 
Parent material: Residuum weathered from limestone and sandstone and/or 

alluvium derived from limestone and sandstone 

Properties and qualities 
Slope: 10 to 60 percent 
Depth to restrictive feature: 20 to 40 inches to lithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.03 to 0.60 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 14 percent 
Sodium adsorption ratio, maximum: 5.0 
Available water capacity: Low (about 3.4 inches) 

Interpretive groups 
Land capability classification (irrigated): 7e 
Land capability (nonirrigated): 7e 
Ecological site: LOAMY (15-19SE) (R049XY122WY) 

Typical profile 
0 to 7 inches: Very fine sandy loam 
7 to 16 inches: Sandy clay loam 
16 to 31 inches: Very cobbly fine sandy loam 
31 to 60 inches: Unweathered bedrock 

Description of Rock Outcrop 

Interpretive groups 
Land capability classification (irrigated): 8s 
Land capability (nonirrigated): 8s 

Typical profile 
0 to 60 inches: Unweathered bedrock 

Minor Components 

Cheadle 
Percent of map unit: 4 percent 

Miracle 
Percent of map unit: 4 percent 

Rimton 
Percent of map unit: 4 percent 

Cheadle 
Percent of map unit: 4 percent 
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Miracle-like 
Percent of map unit: 4 percent 

193-Pilotpeak-Canwall complex, 3 to 20 percent slopes 

Map Unit Setting 
Elevation: 6,000 to 7,800 feet 
Mean annual precipitation: 1 0 to 14 inches 
Mean annual air temperature: 39 to 43 degrees F 
Frost-free period: 85 to 11 0 days 

Map Unit Composition 
Pilotpeak and similar soils: 55 percent 
Canwa/1 and similar soils: 25 percent 
Minor components: 20 percent 

Description of Pilotpeak 

Setting 
Landform: Cuestas 
Landform position (three-dimensional): Mountainbase 
Down-slope shape: Linear 
Across-slope shape: Convex 
Parent material: Colluvium and/or residuum weathered from limestone 

Properties and qualities 
Slope: 3 to 20 percent 
Depth to restrictive feature: 7 to 20 inches to lithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.03 to 0.60 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 35 percent 
Gypsum, maximum content: 1 percent 
Maximum salinity: Nonsaline to very slightly saline (2.0 to 4.0 mmhoslcm) 
Sodium adsorption ratio, maximum: 5.0 
Available water capacity: Very low (about 1.3 inches) 

Interpretive groups 
Land capability classification (irrigated): 7e 
Land capability (nonirrigated): 7e 
Ecological site: VERY SHALLOW (10-14SE) (R034XY376WY) 
Other vegetative classification: VERY SHALLOW (10-14NP) (034XY376WY_1) 

Typical profile 
0 to 4 inches: Cobbly very fine sandy loam 

26 TFN 5 1/110 
RECD MAR 07,2013 



( 

\ 

( 

( 

Custom Soil Resource Report 

4 to 14 inches: Very cobbly very fine sandy loam 
14 to 18 inches: Extremely cobbly very fine sandy loam 
18 to 60 inches: Unweathered bedrock 

Description of Canwall 

Setting 
Landform: Dipslopes 
Landform position (three-dimensional): Mountainbase 
Down-slope shape: Linear 
Across-slope shape: Convex 
Parent material: Colluvium and/or eolian deposits over residuum weathered from 

limestone 

Properties and qualities 
Slope: 3 to 20 percent 
Depth to restrictive feature: 20 to 40 inches to lithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.03 to 0.60 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 32 percent 
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 5.0 
Available water capacity: Very low (about 2.1 inches) 

Interpretive groups 
Land capability classification (irrigated): 6e 
Land capability (nonirrigated): 6e 
Ecological site: SHALLOW SANDY (10-14SE) (R034XY366WY) 

Typical profile 
0 to 3 inches: Fine sandy loam 
3 to 12 inches: Very fine sandy loam 
12 to 24 inches: Very cobbly very fine sandy loam 
24 to 60 inches: Unweathered bedrock 

Minor Components 

Bruja 
Percent of map unit: 6 percent 
Landform: Dipslopes 
Landform position (three-dimensional): Mountainbase 

Telecan 
Percent of map unit: 6 percent 
Landform: Dipslopes, drainageways 
Landform position (three-dimensional): Mountainbase 

Ties ide 
Percent of map unit: 6 percent 
Landform: Dipslopes 
Landform position (three-dimensional): Mountainbase 

Rock outcrop 
Percent of map unit: 2 percent 

27 TFN 51/110 
RECD MAR 07,2013 



/ 
I 
' 

( 

( 

Custom Soil Resource Report 

Landform: Dipslopes 
Landform position (three-dimensional): Mountainbase 

195-Pits, mine 

Map Unit Setting 
Mean annual precipitation: 1 0 to 14 inches 
Mean annual air temperature: 39 to 43 degrees F 
Frost-free period: 85 to 11 0 days 

Map Unit Composition 
Pits, mine: 100 percent 

Description of Pits, Mine 

Interpretive groups 
Land capability classification (irrigated): 8s 
Land capability (nonirrigated): 8s 

197-Poposhia-Biazon complex, 3 to 15 percent slopes 

Map Unit Setting 
Mean annual precipitation: 1 0 to 14 inches 
Mean annual air temperature: 39 to 43 degrees F 
Frost-free period: 85 to 11 0 days 

Map Unit Composition 
Poposhia and similar soils: 50 percent 
Blazon and similar soils: 25 percent 
Minor components: 25 percent 

Description of Poposhia 

Setting 
Landform: Hills 
Landform position (three-dimensional): Side slope 
Down-slope shape: Linear 
Across-slope shape: Convex 
Parent material: Alluvium derived from sandstone, siltstone and shale 

Properties and qualities 
Slope: 3 to 1 0 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Well drained 
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Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 
(0.60 to 2.00 in/hr) 

Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 15 percent 
Gypsum, maximum content: 1 percent 
Maximum salinity: Nonsaline to very slightly saline (0.0 to 4.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 10.0 
Available water capacity: High (about 10.7 inches) 

Interpretive groups 
Land capability classification (irrigated): 4e 
Land capability (nonirrigated): 4e 
Ecological site: LOAMY (10-14SE) (R034XY322WY) 

Typical profile 
0 to 2 inches: Fine sandy loam 
2 to 60 inches: Loam 

Description of Blazon 

Setting 
Landform: Hills, ridges 
Landform position (three-dimensional): Side slope 
Down-slope shape: Linear 
Across-slope shape: Convex 
Parent material: Residuum weathered from shale 

Properties and qualities 
Slope: 8 to 15 percent 
Depth to restrictive feature: 1 0 to 20 inches to paralithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

high (0.00 to 0.20 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 15 percent 
Gypsum, maximum content: 5 percent 
Maximum salinity: Nonsaline to very slightly saline (0.0 to 4.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 5.0 
Available water capacity: Very low (about 2.1 inches) 

Interpretive groups 
Land capability classification (irrigated): 7s 
Land capability (nonirrigated): 7s 
Ecological site: SHALLOW CLAYEY (1 0-14SE) (R034XY358WY) 

Typical profile 
0 to 2 inches: Loam 
2 to 12 inches: Clay loam 
12 to 60 inches: Unweathered bedrock 

Minor Components 

Chaperton 
Percent of map unit: 1 0 percent 
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Blazon-like 
Percent of map unit: 8 percent 

Blackhall 
Percent of map unit: 4 percent 

Satanka 
Percent of map unit: 3 percent 

208-Rimton-Passcreek, cobbly subsoil-Miracle complex, 10 to 60 
percent slopes 

Map Unit Setting 
Mean annual precipitation: 17 to 19 inches 
Mean annual air temperature: 37 to 41 degrees F 
Frost-free period: 40 to 60 days 

Map Unit Composition 
Rimton and similar soils: 40 percent 
Passcreek, cobbly subsoil, and similar soils: 25 percent 
Miracle and similar soils: 15 percent 
Minor components: 20 percent 

Description of Rimton 

Setting 
Landform: Mountain slopes 
Landform position (three-dimensional): Mountainflank 
Down-stope shape: Linear 
Across-slope shape: Convex 
Parent material: Residuum weathered from limestone and sandstone and/or 

colluvium derived from limestone and sandstone 

Properties and qualities 
Slope: 1 0 to 60 percent 
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to 

0.60 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 5 percent 
Available water capacity: Low (about 5.0 inches) 

Interpretive groups 
Land capability classification (irrigated): 7e 
Land capability (nonirrigated): 7e 
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Typical profile 
0 to 4 inches: Very fine sandy loam 
4 to 15 inches: Fine sandy loam 
15 to 32 inches: Sandy clay loam 
32 to 39 inches: Very cobbly fine sandy loam 
39 to 60 inches: Unweathered bedrock 

Description of Passcreek, Cobbly Subsoil 

Setting 
Landform: Mountain slopes 
Landform position (three-dimensional): Mountainflank 
Down-slope shape: Linear 
Across-slope shape: Convex 
Parent material: Residuum weathered from limestone and sandstone and/or 

alluvium derived from limestone and sandstone 

Properties and qualities 
Slope: 1 0 to 60 percent 
Depth to restrictive feature: 20 to 40 inches to lithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.03 to 0.60 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 14 percent 
Sodium adsorption ratio, maximum: 5.0 
Available water capacity: Very low (about 2.7 inches) 

Interpretive groups 
Land capability classification (irrigated): 7e 
Land capability (nonirrigated}: 7e 
Ecological site: SHALLOW LOAMY (15-19SE) (R049XY162WY) 

Typical profile 
0 to 7 inches: Fine sandy loam 
7 to 17 inches: Cobbly fine sandy loam 
17 to 26 inches: Very cobbly fine sandy loam 
26 to 60 inches: Unweathered bedrock 

Description of Miracle 

Setting 
Landform: Mountain slopes 
Landform position (three-dimensional): Mountainflank 
Down-slope shape: Linear 
Across-slope shape: Convex 
Parent material: Residuum, colluvium and alluvium derived from sandstone, 

limestone & shale 

Properties and qualities 
Slope: 1 0 to 40 percent 
Depth to restrictive feature: 20 to 40 inches to lithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr) 
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Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water capacity: Low (about 4.3 inches) 

Interpretive groups 
Land capability classification (irrigated): 7e 
Land capability (nonirrigated): 7e 
Ecological site: LOAMY ( 15-19SE) (R049XY 122WY) 

Typical profile 
0 to 6 inches: Fine sandy loam 
6 to 31 inches: Sandy clay loam 
31 to 60 inches: Unweathered bedrock 

Minor Components 

Cheadle 
Percent of map unit: 5 percent 

Nathale 
Percent of map unit: 5 percent 

Rock outcrop 
Percent of map unit: 5 percent 

Rimton-like 
Percent of map unit: 5 percent 

214-Rock outcrop-Pilotpeak complex, 3 to 25 percent slopes 

Map Unit Setting 
Mean annual precipitation: 1 0 to 14 inches 
Mean annual air temperature: 39 to 43 degrees F 
Frost-free period: 85 to 11 0 days 

Map Unit Composition 
Rock outcrop: 50 percent 
Pilotpeak and similar soils: 25 percent 
Minor components: 25 percent 

Description of Rock Outcrop 

Properties and qualities 
Depth to restrictive feature: 0 inches to lithic bedrock 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.03 to 0.60 inlhr) 
Available water capacity: Very low (about 0.0 inches) 
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Interpretive groups 
Land capability classification (irrigated): 8s 
Land capability (nonirrigated): 8s 

Typical profile 
0 to 60 inches: Unweathered bedrock 

Description of Pilotpeak 

Setting 
Landform: Hills, ridges 
Landform position (three-dimensional): Side slope 
Down-slope shape: Linear 
Across-slope shape: Convex 
Parent material: Residuum weathered from limestone and/or colluvium derived from 

limestone 

Properties and qualities 
Slope: 3 to 25 percent 
Depth to restrictive feature: 7 to 20 inches to lithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.03 to 0.60 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 25 percent 
Gypsum, maximum content: 1 percent 
Maximum salinity: Nonsaline to very slightly saline (2.0 to 4.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 5.0 
Available water capacity: Very low (about 0.9 inches) 

Interpretive groups 
Land capability classification (irrigated): 7e 
Land capability (nonirrigated): 7e 
Ecological site: VERY SHALLOW (1 0-14SE) (R034XY376WY) 
Other vegetative classification: VERY SHALLOW (1 0-14SE) (034XY376WY _2) 

Typical profile 
0 to 4 inches: Cobbly fine sandy loam 
4 to 11 inches: Very cobbly very fine sandy loam 
11 to 60 inches: Unweathered bedrock 

Minor Components 

Bruja 
Percent of map unit: 9 percent 

Can wall 
Percent of map unit: 8 percent 

Pilotpeak-like 
Percent of map unit: 8 percent 
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234-Tieside-Pilotpeak-Rock outcrop complex, 3 to 10 percent slopes 

Map Unit Setting 
Mean annual precipitation: 1 0 to 14 inches 
Mean annual air temperature: 39 to 43 degrees F 
Frost-free period: 85 to 11 0 days 

Map Unit Composition 
Pilotpeak and similar soils: 35 percent 
Tieside and similar soils: 35 percent 
Rock outcrop: 15 percent 
Minor components: 15 percent 

Description of Tieside 

Setting 
Landform: Hills, ridges 
Landform position (three-dimensional): Side slope 
Down-slope shape: Linear 
Across-slope shape: Convex 
Parent material: Residuum weathered from limestone, sandstone and shale 

Properties and qualities 
Slope: 3 to 1 0 percent 
Depth to restrictive feature: 1 0 to 20 inches to paralithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to 

0.60 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 50 percent 
Gypsum, maximum content: 3 percent 
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) 
Available water capacity: Very low (about 2.3 inches) 

Interpretive groups 
Land capability classification (irrigated): 7s 
Land capability (nonirrigated): 7s 
Ecological site: SHALLOW SANDY (10-14SE) (R034XY366WY) 

Typical profile 
0 to 4 inches: Sandy loam 
4 to 13 inches: Sandy loam 
13 to 19 inches: Sandy loam 
19 to 60 inches: Unweathered bedrock 
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Description of Pilotpeak 

Setting 
Landform: Hills, ridges 
Landform position (three-dimensional): Side slope 
Down-slope shape: Linear 
Across-slope shape: Convex 
Parent material: Residuum weathered from limestone and/or colluvium derived from 

limestone 

Properties and qualities 
Slope: 3 to 1 0 percent 
Depth to restrictive feature: 7 to 20 inches to lithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.03 to 0.60 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 35 percent 
Gypsum, maximum content: 1 percent 
Maximum salinity: Nonsaline to very slightly saline (2.0 to 4.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 5.0 
Available water capacity: Very low (about 0.7 inches) 

Interpretive groups 
Land capability classification (irrigated): 7s 
Land capability (nonirrigated): 7s 
Ecological site: ROCKY HILLS (10-14SE) (R034XY334WY) 

Typical profile 
0 to 1 inches: Cobbly fine sandy loam 
1 to 5 inches: Very channery fine sandy loam 
5 to 11 inches: Extremely channery fine sandy loam 
11 to 60 inches: Unweathered bedrock 

Description of Rock Outcrop 

Properties and qualities 
Depth to restrictive feature: 0 inches to lithic bedrock 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.03 to 0.60 in/hr) 
Available water capacity: Very low (about 0.0 inches) 

Interpretive groups 
Land capability classification (irrigated): Bs 
Land capability (nonirrigated): Bs 

Typical profile 
0 to 60 inches: Unweathered bedrock 

Minor Components 

Alcova 
Percent of map unit: 5 percent 

Rohonda 
Percent of map unit: 5 percent 
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Wycolo 
Percent of map unit: 5 percent 

241-Wycolo-Aicova complex, 3 to 10 percent slopes 

Map Unit Setting 
Mean annual precipitation: 1 0 to 14 inches 
Mean annual air temperature: 39 to 43 degrees F 
Frost-free period: 85 to 11 0 days 

Map Unit Composition 
Wycolo and similar soils: 45 percent 
Alcova and similar soils: 35 percent 
Minor components: 20 percent 

Description of Wycolo 

Setting 
Landform: Hills, ridges 
Landform position (three-dimensional): Side slope 
Down-slope shape: Linear 
Across-slope shape: Convex 
Parent material: Residuum weathered from sandstone and shale and/or alluvium 

derived from sandstone and shale 

Properties and qualities 
Slope: 3 to 1 0 percent 
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

high (0.00 to 0.20 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 25 percent 
Gypsum, maximum content: 1 percent 
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) 
Available water capacity: Low (about 5.3 inches) 

Interpretive groups 
Land capability classification (irrigated): 4e 
Land capability (nonirrigated): 4e 
Ecological site: LOAMY ( 1 0-14SE) (R034XY322WY) 

Typical profile 
0 to 6 inches: Fine sandy loam 
6 to 12 inches: Sandy clay loam 
12 to 25 inches: Loam 
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25 to 36 inches: Clay loam 
36 to 60 inches: Unweathered bedrock 

Description of Alcova 

Setting 
Landform: Hills 
Landform position (three-dimensional): Side slope 
Down-slope shape: Linear 
Across-slope shape: Convex 
Parent material: Alluvium derived from igneous and metamorphic rock 

Properties and qualities 
Slope: 3 to 1 0 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 2.00 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 15 percent 
Gypsum, maximum content: 1 percent 
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 5.0 
Available water capacity: Moderate (about 6.4 inches) 

Interpretive groups 
Land capability classification (irrigated): 4e 
Land capability (nonirrigated): 4e 
Ecological site: LOAMY ( 1 0-14SE) (R034XY322WY) 

Typical profile 
0 to 4 inches: Gravelly sandy loam 
4 to 24 inches: Gravelly sandy clay loam 
24 to 60 inches: Very gravelly sandy clay loam 

Minor Components 

Joemre 
Percent of map unit: 7 percent 

Rohonda 
Percent of map unit: 7 percent 

Pilotpeak 
Percent of map unit: 3 percent 

Tieside 
Percent of map unit: 3 percent 
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Jeff Brasher/Mountain Cement Co 
5 Sand Creek Rd 
Laramie WY 82070 

I 
DATE RECEIVED:! 1-21-2012 ''" 
DATE REPORTED: 12-21-2012 

Project Etcbepare }•ermit 298C-A8 RESEARCH SOIL ANALYSIS 
* Extended sample !D's attached 

% 
Lab Sample* Paste Coarse Sand Silt Clay Texture 

# ID# pH .Fragments -------%------
>2mm 

R1895 22 7.7 0.77 72 10 18 Sandy Loam 
R1896 23 7.5 60.40 82 5 13 Sandy Loam 

Rl897 24 7.8 59.!6 77 7 16 Sandy Loam 
R1898 25 7,6 39,66 69 14 17 Sandy Loam 
Rl899 26 7.7 62.56 62 19 19 Sandy Loam 
Rl900 27 6.9 0.25 66 17 17 Sandy Loarn 
RJ901 28 7,0 0,97 61 21 !8 Sandy Loam 
R1902 29 7.3 L25 60 16 24 Sandy Clay Loam 

Rl903 30 7,6 LOS 71 7 22 Sandy Clay Loam 

Rl9ll4 31 7.3 0.26 62 5 33 Sandy Clay Loam 

R1905 32 7.5 29.72 59 11 30 Sandy Clay Loam 

Rl906 33 7.6 52,60 80 2 19 Sandy Loam 

Rl907 34 7.5 Ul 72 I! 17 Sandy Loam 

R1908 35 7,8 2.46 63 18 19 Sandy Loam 
Rl909 36 7.3 5H.57 54 29 17 Sandy Loam 

Rl910 37 73 70.19 72 12 16 Sandy Loam 
Rl9ll 38 7,5 S2.00 51 II 18 Loam 

Rl912 39 7.7 9.9J 63 16 21 Sandy Clay Loam 

R1913 40 7,9 10 92 52 25 23 Sandy Clay Loam 

Rl9!4 41 6,9 13.68 61 21 18 Sandy Loam 
Rl9l5 42 6,5 0.34 50 27 23 Sandy Clay Loam 

Rl916 43 6.1 uo 52 27 21 Sandy Clay Loam 

Page 2 of5 

~~ 

Colorado Sh1tc University 
Soil, Water and Plant Testing Laboratory 
Natural & Environmental Sciences Bldg- A319 
Fort Collins, CO 80523--! 120 

(970) 491-5061 FAX 491-2930 

BlLL!NG: CC06448 

Ofl!anic Conductivity Extractable 
Matter Saturation EC Selenium 
-------%------ mmhos/cm ppm 

L5 4i.18 0.3 0.400 

3.2 45.73 0.5 ll.062 

2.6 44,57 0.3 <0.001 

5.0 62.51 0.4 0.221 

4.9 54.68 0.4 0.022 

2.6 40,93 0.5 0.400 

0.9 36.09 0.3 0.221 

06 31.61 0.2 0.679 

L6 26.98 0.2 0.599 

0.9 3734 0.3 0.321 

l.O 4L5l 0.4 <0.001 

2.0 36.56 03 0022 

2.9 48 09 0.4 0.002 

2.4 42.75 0.4 0.63(! 

2.0 42.1K 0.5 0.002 

2.5 44.36 0.6 0.081 
5,5 63.59 0.5 <0001 

3.1 42.38 0.3 0.360 

2.4 41.71 OJ 0.340 
5,3 49.56 0.4 () !62 

9.3* 74.85 06 <tJ.OOl 
5,7 58.51 0.4 0,002 

• Expressed as weight loss on ignition 
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Jeff Brasher/Mountain Cement Co 
5 Sand Creek Rd 
Laramie WY 82070 

DATE RECEIVED: 11-21-2012 
DATE REPORTED 12-21-20!2 

Project Etchepare Pet·mit 298C-A8 
* Extended sample !D's attached 

%~ 

Lab Sample• Pa,te Coarse 
II ID# pH Fragments -

>2mm 
Rl9l7 44 7.1 3.86 
Rl91R 45 8.3 
Rl919 46 7.8 
R1920 47 7.6 
Rl921 48 8.0 

Rl922 49 8.5 

/~ 

i 
"'" 

RESEARCH SOIL ANALYSIS 

0111anic 
Sand Silt Clay Texture Matter Saturation 

----%------- ----~-u/o---- ... --

55 19 26 
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Color.tdo State University 
Soil, Water and Plant Testing l..aboratory 
Natural&. Environmental Sciences Bldg- /\3 I 9 
Fort Collins, CO 80523-1120 

(970)491-5061 FAX: 491-2930 

BILUNG: CC06448 

Conductivity Extractable 
EC Selenium 

mmhos/cm ppm 

03 <0.001 

0.4 <0.001 

0.5 0.380 
0.8 <0.001 

0.4 0.500 

0.6 <0 001 
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Jeff Brasher/Mountain C~>ment Co 
5 Sand Creek Rd 
Laramie WY 82070 

DATE RECEIVED: ! 1-21-20! 2 
DATE REPORTED: 12-21-2012 

Project Etchcpare Permit 298C-A8 

Samplin~ Section 
Lab Sample Site Section 

# ID# 

Rl874 1 
Rl875 2 
Ri876 3 

Rl877 4 
Rl878 5 
Rl879 6 

RI880 7 

Rl881 8 
Rl882 9 

Rl883 10 
Rl884 11 

R1885 12 
Rl886 13 
Rl887 14 

Rl888 15 
R1889 16 

Rl890 17 
R!891 18 

RI892 19 
Rl893 20 
Rl894 21 

Rl895 22 
RJ896 23 

128-1 
12.8·-1 
128-2 

128-2 
128-3 
\28-3 
128-4 

128-4 

141-1 

141-l 

141-l 

141-2 

141-2 
141··2 

141-2 

141-3 

141-4 
141-4 

158-1 

189-l 

189-l 
189-l 
191-1 

20 

19 

36 

32 

33 

31 

29 
21 

36 

33 

19 

Horizon 
Horizon 

A 

B 
A 

B 
Al 

A2 
A 

B 

2 

2 

J 

4 

i\. 

A 
B 

i\ 

l 
.~ 

A 

~' 

i 
RESEARCH SOIL ANALYSIS 

l>epth Underlying 
Range Parent 

0-7 

7-18 

0-3 
3~8 

0-5 
5-12 

0-2.5 

2.5~) 

0-5 

5-12 
12-1~ 

0-4 

4-16 

16·-18 
18-20 
().1\) 

0-4 

4-9 

0-8 

0-4 

4-8 

8-12 

0-3 

Material 

limes1one 

rode 

rock 

rock 

rock 

sandstone 
limestone 

limestont:: 
rock 

>t\lldstone 

Bagsi 

2 
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Colorado State llniver~ity 
Soil, Water and Plant Testing Laboratory 
Natural & Environmental Sciences Bldg - A3 ! 'i 
Fon Collins, CO 80523·-1 120 

(970) 491-5061 FAX: 491-2930 

BILLING: CC06448 
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.Jeff Brasher/Mountain Cement Co 
5 Sand Creek Rd 
Laramie WY 82070 

DATE RECEIVED: 11-21-2012 
DATE REPORTED: 12-21-2012 

Project Etchepare Permit 298C-A8 

Sampling 
Lab Sample Site Section 

# ID# 

IU897 24 
R1898 25 
Rl899 26 
Rl900 27 
Rl901 28 
R!902 29 
Rl903 30 
Rl904 31 
Rl905 32 
Rl906 33 
Rl907 34 
Rl908 35 
R1909 36 
Rl910 37 
Rl9ll 38 
Rl912 39 
RI913 40 
Rl914 41 

Rl9l5 42 
Rl9l6 43 
Rl917 44 
Rl9l8 45 
RJ919 46 
Rl920 47 
Rl921 48 
Rl922 49 

191-1 
191-2 
191-2 
191-3 
!91-3 
191-3 
191-3 
1.91-3 
191-3 
191-4 
193-1 
193-l 
193-2 
193-2 
!93-3 
193-4 
193-4 
197-l 
208-1 
208-l 
208-1 

E7B ob 
E7Cob 
33-\)4 
33-05 
33-15 

21 

29 

17 
18 

31 

20 
!'I 

20 
21 

Horizon 

B 
A 

B 

2 
J 
4 
5 
6 
A 
A 
H 
Al 
A2 
A 
A 
B 
A 
l 
2 
3 

.~ 

I .... 
RESEARCH SOIL ANALYSIS 

Depth 
Range 

(inches) 

.3-13 
0-3 
3-13 
0-4 
4-12 
12-30 
30-34 
34-41 
43-46 

O-i3 
0-10 
10-24 
0-3 
.J •. ') 

0-11 
0-4 

4-20+ 

0-2 
0-2 

2 j() 

!0-18 

Underlying 
Parent 

Material 

limestone 

limestone 

sandstone 
limeston~ 

limestone 

rock 
limestone 

unknown 
limestone 

limeston<O 

Bags/ 

2 
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Colorado State University 
Soil, Water and Plant Testing Laboratury 
Natural & Environmental Sciences Bldg- A319 
Fort Collins. CO 80523-1120 

(970)491··5061 FAX: 491-2930 

BILLING: CC06448 
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Repon 10: 010S13'652 

Cliont Project ID: Topsoil 

Date Received: 1:21101/05 

Lab.ld Sampleld Depths Saturation 
jl11ches} 

0 1~551365~· - -1;Q'mple 1 ~ . 0 • 3 7.4 
01C51>1365<1 Salllple 1 C.O.nw~ 11 3 • 12 7.4 33.2 
0105SU6~1 Sa.nple· 1 "2 • '16 7.5 36.8 
0105S1 ~65f• Sa111ple 1 ''6 • :!4 7.6 34.5 

01C5S1365Ei Sa1np1e gch~le. o-" 7.4 42.3 
0105S13657' Hample· 2 4 • u 7.4 40.8 
0\058 t365fl Sa<t>JIIe 9 · 15 7.5 42.0 

010551 ~65{! Sa•nple 3? 0-tl 7.0 39.3 
01C5S1366(1 Sati1J~e 3 p,\o~piii~C..! 14 7.2 380 
O~C5S13861 Satnple 3 14- 18 7.4 39.8 

Th""'' resuhs Mly apply to :fm sample:• tested. 

EC 
@25'C 
dSim 
0.43 
0.36 
0.36 
0.28 

0.41 
0.39 
0.37 

0.37 
0.34 
0.31 

,.--., 

Soil Analysis Report 

InterMountain Resources 

P 0. Box 1589 
Laramie, WY 82801 

Calcium Magnesium Sodium 
meq/L meqiL meqiL 
2.65 0.73 0.19 
2.56 0.79 0.22 
2.34 0.93 0.44 
1.59 0.77 0.24 

2.99 0.81 0.16 
2.67 0.75 0.41 
2.64 0.73 0.21 

2.54 0.51 0.20 
2.57 0.36 0.21 
2.45 0.45 0.18 

SAR 

0.15 
0.17 
0.34 
0.22 
0.12 
0.31 
0.16 

0.16 
0.17 
0.15 

Abbwvietiors for eKtrattanl:l: PE: Saturated Peste Extract, H20Sol= water soluble.AB-DTPA= Ammonium BicartJonate-DTPA, AAQ: Acid Ammonium Oxalate 

1633 Terra Avenue 
Sheridan, WY 82801 

Page 1 of4 

Set #01 05813652 

Report Date: 12121105 

AbblliVietiors use<t lrt aclt.l base aucounting: l'.S.= Total Sulfur. AB= Acid Base, ABP= Acid Base Potential. PyrS= Pyritic Sulfur, Pyr+Org= Pyrtt1c Sulfur+ Organic Sulfur, Neut Pot.= Neutralization PotenUal 
MisCE'IIatnoot•s ADbre•IIJtiom: S/IR" Scdium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Excha11geable Sodium Percentage 
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inter:mounto~n Lobo1otorles, Inc. 

Report 10: 010513652 
Soil Analysis Report 

InterMountain Resources 

P.O. Box 1589 
Client Project 10: Topsoil Laramie, WY 82801 

Date Received: 12/01105 

Coarse Organic 

L•bld Sampleld Depths Fragments Sand Sift Clay Texture Boron Selenium Matter 
(Inches) % % ..... o/o 0io ppm ppm o/o 

01 CI5S 13652 Sampl~~ 0-3 0.0 70.0 20.0 10.0 SANOY LOAM 0.27 <0.02 1.8 
01(15S13653 SamplEd C.o.""-"'1(3- 12 0.0 70.0 16.0 14.0 SANDY LOAM 0.21 <0.02 1.4 

01CI5S13654 Sample 1 12 ·16 0.0 66.0 14.0 20.0 SANDY CLAY LOAM 0.27 <0.02 0.7 
0100513655 Sampl~ 16 • 24 0.0 70.0 12.0 16.0 SANOY LOAM 0.19 <002 0.5 

01 CI5S 13656 Sample~ . 0-4 0.0 60.0 24.0 16.0 SANDY LOAM 0.17 <0.02 2.0 

0105513657 Sample 2 Ct~lc. 4- 9 0.0 62.0 20.0 16.0 SANOY LOAM 0.16 <0.02 1.6 
0106513656 Sample 9-16 0.0 64.0 20.0 16.0 SANOY LOAM 0.16 <0.02 1.4 

0105513659 Sample~ 0-4 0.0 68.0 16.0 14.0 SANOY LOAM 0.22 <0.02 2.7 
0105513660 Sample 3 p,IJ.p ... l:-4- 14 3.3 60.0 25.0 15.0 SANDY LOAM 0.21 <0.02 1.9 
0105513661 Sample 14- 18 0.0 56.0 26.0 18.0 SANDY LOAM 0.24 <0.02 2.0 

These resufis only apply to the samples tested 

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium BicartJonate-DTPA, P.AO= Acid Ammonium O>alate 

/-----... 

1633 Terra Avenue 
Sheridan, WY 82801 

Page2of4 

Set#0105S13652 

Report Date: 12121/05 

Abbreviations used In acid base accounting: T.S.= Total Sulfur. AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyrijic Sulfur+ Organic Sulfur. Neut. Pot.= Neutralization Potential 

Miscetl<!naous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Calion Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed By: ~ St..u..b---
.,.. ..... ~~-. ....... , ..... e .... ,,.. 1 """ «:! ....... .,..,;_...., .. 
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( The following table is a photographically duplicated excerpt from Bird (2009). 

( 

( 

Table 3.5 Analysis of Field Site Soil 

pH EC N03 Structure Course Color Effervescence Texture 
(dS/m) (mg!kg) material 

% 
Sample 1 8.54 0.1 1.5 Granular, 30 3,3 Extreme Clay Loam 
0-15cm fine 2.5YR 

Sample 1 9.06 0.1 1.5 Granular, 40 4,4 Extreme Sandy Clay Loam 
15-30cm very fine 2.5YR 
Sample 2 8.47 0.2 2 Granular, 30 4,3 Extreme Clay Loam 
0-15cm fine 5YR 

Sample 2 9.30 0.1 2 Granular, 40 4,6 Extreme Sandy Clay Loam 
15-30cm very fine 5YR 

NOTE: N03 was calculated for the whole 0-30cm for each sample before experiment began 

Ca K (m~g) Na Fe Mo N03 NH4 p 
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (m,g/k~) _(mg/kg) (mg/kg) (mg/kg) 

Sample 1 4200 320 340 120 4.4 0.02 9 1 7 
0-15cm 

Sample 1 4000 400 270 120 1.5 0.09 8 0 5 
15-30cm 
Sample2 3600 70 240 50 1.8 O.ol 4 0 5 
0-15cm 

Samp1e2 4300 170 270 50 2.2 O.ol 13 1 5 
15-30cm 

Note: the 15-30 em depth ranges ofboth Bird's samples above are notre-spread soil but reclamation 
backfill comprised primarily of sandstone overburden. Therefore the even-numbered lines of the table are 
not relevant to the purposes of this permit appendix. All soil parameters for the odd-numbered lines in 
the above data represent re-spread topsoil; any of these values that fall in marginal or unsuitable ranges 
are indicated in Table DIX7-2. Parameters reported by Bird that are not in Table DIX7-2 are not 
addressed in LQD topsoil suitability criteria. 

The values for electrical conductivity (EC) in this table are in different but equivalent units to those of 
Table DIX7-2 ofthis appendix and Table I-1 ofLQD Guideline 1 (dS/m = mmhos/cm). 
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APPENDIX DIX 8 

VEGETATION INVENTORY 

DIX 8.1 INTRODUCTION 

Mountain Cement Company (MCC) is proposing to amend the existing Permit 298C to 
include two additional adjacent areas at their limestone quarry southeast of Laramie, in 
Albany Co., Wyoming. The vegetation baseline inventory and this appendix were completed 
by Jeff Brasher ofMCC. Fieldwork for the study was done between May 2009 and 
December 2009, with minor observations for the species list and weed map during 2010. 

The larger land area to be added to the permit will extend the permit eastward to the 
Medicine Bow National Forest Boundary, and northward to Interstate 80. The second land 
area to be added to the permit will add the unpermitted remainder of State Land Section 36 to 
the SW comer of the Permit. From downtown Laramie to the closest comer of the Permit 
will be approximately 4 miles southeast by air. The main access route to the Permit area will 
continue to be Howe Road. The Section 36 portion of the amendment area is situated 
adjacent the A5 Pit #6 currently being mined. The proposed new Permit area will vary in 
elevation from 7,385 to 8,740 feet. An Annual Report for the Permit will be submitted to 
DEQ-LQD detailing completed work in the permit area and plans for the upcoming year. 

The total proposed amendment area is approximately 8515.7 acres and the area to be affected 
by mining operations is expected to encompass approximately 3397.5 acres of the total area. 
The affected area is expected to be mined over the next hundred or so years and mining in the 
new amendment area is proposed to start immediately following permit amendment 
application approval. 

This vegetation study was designed to provide required baseline information for the 
amendment areas and future areas to be disturbed that are already approved from earlier 
amendments. One use of this baseline data will be to evaluate the suitability of the proposed 
Extended Reference Area or other Comparison Areas to judge revegetation success for bond 
releases. The study included mapping of vegetation types, disturbed areas, Noxious and 
Declared weeds, Plants of Special Concern, field photo points, small areas of concentrated 
beetle-kill, and small areas of recent tree blowdown. Field observations were made to add 
data to the Permit Species List and Weed Map during each month of the growing season 
from the initiation of fieldwork through the 2010 growing season for a period of well over 12 
months. In July 2009 fieldwork for a vegetation cover study of 164 transects containing 486 
quadrats was conducted covering the relevant bulk of the proposed Permit Area. In October 
thru December of 2009 field data was collected at 32 sites to estimate tree parameters in 
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areas to be mined. These parameters included tree numbers, sizes, locations, species, bark 
beetle infestation, and beetle kill. 

This study will be used to document some ofthe pre-mining land uses within the permit area 
and to both qualitatively and quantitatively describe the existing plant communities that have 
been and will be disturbed by mining activities. This data will be used to guide Mine and 
Reclamation Plans. It will also be used to steer the implementation of LQD bond release 
procedures in WDEQ/LQD in Guideline No.2 and other LQD policy documents used to 
implement the Wyoming Environmental Quality Act. 

DIX 8.2 OBJECTIVES 

The vegetation study and report for this project are designed to meet the permit application 
requirements ofW.S. 35-11-406(a)(vii), (b)(i) and (b)(iii); Sections 2, (a)(l)(A), 2(a)(l)(B), 
and 2(b)(3)(C) of chapter 2 ofLQD Rules and Regulations and Sections 2(a)(l), 2(a)(2), 
2(d)(l) through (9) of Chapter 3 ofLQD Rules and Regulations. The major objective of the 
vegetation study is to provide information to determine when the post-mining reclaimed 
areas have met minimum requirements as established by state and federal regulations for 
vegetation cover. Other objectives include determining: (1) vegetation communities to be 
affected by mining operations, (2) plant species existing on the permit area, (3) the potential 
for threatened and endangered plant species, and ( 4) noxious weed species distribution. 

DIX 8.3 METHODS 

The vegetation study consists of: (1) mapping vegetation types, (2) describing the vegetation 
communities, (3) establishing and sampling the Comparison Areas, (4) sampling affected 
area sample site locations, (5) determining sample adequacy, (6) Conducting a tree inventory, 
(7) surveying for Threatened, Endangered, or other Plant Species of Concern, (8) surveying 
for Noxious and Declared weeds, and (9) compiling a plant species list. The vegetation 
inventory proposal to LQD is included as Addendum DIX8 F. 

This Methods Section is organized with topics pertaining to the vegetation types first, then 
the tree inventory, then topics pertaining to individual species. 

DIX 8.3.1 Classifying & Mapping Vegetation Types 

Vegetation types have been mapped within the permit area and the standard half mile buffer 
around the permit boundary. Vegetation maps from the A5 and A 7 Amendments and a 
separate unsubmitted vegetation study by Ron Schreibeis were used as starting information 
(see Table DIX8-1). Field mapping was done with an available USGS topographic map, 
enlarged to an appropriate scale. The field mapping focused on new unniapped areas of the 
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proposed permit but also refined previous maps and made them consistent with the new 
mappmg. 

Previous Permit 298C vegetation maps included the following basic vegetation/land cover 
types: MS (Mixed Shrub/ Grassland), MM (Mountain Mahogany Shrubland), RF (Rock Flat/ 
Cushion Plant Community), MC (Mixed Shrub/ Conifer), SP (Stockpond), and DL 
(Disturbed Land). Notably there were very few acres mapped as MC (Mixed Shrub/ 
Conifer). · 

MSC (Mixed Shrub/ Conifer). Due to the increased land area and elevational range of the 
expanded permit, additional vegetation types are encountered beyond those of previous 
permit amendments. 

To maintain as much consistency as possible with prior permit vegetation maps and keep the 
new vegetation classification as appropriately simple as possible, it was necessary early in 
the veg. mapping process to abandon Jim Orpet's A5 map vegetation type designation MC 
(Mixed Shrub/Conifer), expand its range of meanings, and rename the new concept MSC 
(Mixed Shrub/Conifer) to accommodate a wide range of moderate tree densities. MSC tree 
densities are less than the most densely forested high elevation areas ofthe permit which 
were given the designation MXC (Mixed Conifer Forest). Note that MXC and MSC are both 
different than Jim Orpet's A5 veg type MC; different in acronym, name, and concept (see 
Table DIXS-1). 

As mapping fieldwork began, the vegetation classification was as described in the above 
paragraphs and similar to the general-purpose classification used by the Wyoming 
Governor's Sage-Grouse Conservation Initiative: Habitat Mapping Project for the 
Wyoming Game and Fish Commission (Rodemaker et al2009). 

Splitting Mixed Shrub/ Grassland Vegetation Types. During the course ofvegetation 
mapping fieldwork, it became clear that the MS (Mixed Shrub/Grassland) communities of 
the study area differed in their dominant shrub species. The lower elevations of the study 
area and most of the sagebrush/grass communities of Permit Amendments 5, 7, and earlier 
amendments were dominated by black sagebrush (Artemisia nova), whereas the upper 
elevations of the study area and most of the new sections for the current permit amendment 
are dominated by mosaics of mountain big sagebrush (Artemisia tridentata var. vaseyana) 
and Wyoming three-tip sagebrush (Artemisia tripartita var. rupicola). Different sagebrush 
vegetation communities are routinely and justifiably (as in Rodemaker et al. 2009) 
considered different habitat types for wildlife. For similar reasons they would be expected to 
revegetate more successfully with different seed mixes. Thus this study differentiates the 
two sagebrush communities as Mixed Shrub/ Grassland (MS) and High Elevation Mixed 
Shrub Grassland (MSH). Sagebrush-dominated areas ofveg. maps of earlier amendments 
were almost entirely MS (black sagebrush). 
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Tree Cover versus Understory. After completion of fieldwork-- during data analysis, it 
became clear that the use ofMSC (Mixed Shrub/ Conifer) in the vegetation classification is 
unsuitable for this study's purpose of guiding reclamation plans. Unsuitable, because the 
MSC veg. type has two very distinct understory vegetation types (MM and MSH) which 
correlate with different soil types and depths; thus they would likely be revegetated with 
different soil depths and seed mixes. Also, trees and their understory vegetation components 
are very likely to be planted in separate planting operations in different years. Still, the MSC 
veg. type has value in indicating moderate tree density. 

To resolve this incompatibility between the use ofMSC in the classification and later 
reclamation needs, the MSC (Mixed Shrub/ Conifer) vegetation type described above was 
split into two vegetation types based on understory shrub composition, yielding the new 
MSH-C (Coniferous High Elevation Mixed Shrubland) vegetation type and the new MM-C 
(Coniferous Mountain Mahogany Shrubland) vegetation type. Existing field data and aerial 
images were sufficient to accurately split the MSC veg. type into the new types and 
appropriately reassign the MSC cover study sample sites to the appropriate new veg. type 
categories ofMSH-C and MM-C. 
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Table DIXS-1. Summary of vegetation/ land cover types classification. To clarify the 
meaning of the vegetation map and related data in this Appendix, this table summarizes and 
contrasts the Vegetation! Land Cover types used in previous Amendments (such as by Jim 
Orpet for A5), with the veg. types used in the current Appendix. Preliminary A8 Study 
results are also presented to clarify the rationale for the final A8 Classification. RD is added 
to designate (semi-) permanent roads such as haulroads, and public roads such as Interstate 
80, which are more numerous in this amendment. RC (Reclaimed Land) is split out of DL 
(Disturbed Land). For further, explanation see text section DIX 8.3.1. 

Vegetation/Land Cover Previous Preliminary This AS AS Implied 
Type Amendments AS results Amendment Tree 

Cover% 
MS (Mixed Shrub/ MS MS MS <2 
Grassland) 
MM (Mountain MM MM MM <2 
Mahogany Shrubland) 
RF (Rock Flat/ Cushion RF RF RF <2 
Plant Community) 
MC (Mixed Shrub/ MC (Orpet A5) . na 
Conifer) 
MSH (High Elevation MSH MSH <2 
Mixed Shrub/ 
Grassland) 
MSC (Mixed Shrub/ MSC (MSH-C + >=2 
Conifer) (expanded MM-C) 
concept) 
MSH-C (Coniferous MSH-C >=2 
High Elevation Mixed 
Shrub land) 
MM-C (Coniferous MM-C >=2 
Mountain Mahogany 
Shrubland) 
MXC (Mixed Conifer MXC >>MSC 
Forest) 
SP (Stockpond) SP SP SP na 
RD ((Semi-)permanent RD na 
Road) 
RC (Reclaimed Land) DL RC RC na 
DL (Disturbed Land) DL DL DL na 

Applications of the Vegetation Classification. For purposes of the cover study MSH-C is 
lumped into the same category as MSH (High Elevation Mixed Shrubland). This is natural 
since the only difference they are based on is the difference between low tree cover (MSH 
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estimated tree cover <2%) versus moderate cover (MXC tree cover>> MSH-C tree cover 
>= 2% tree cover). Similarly, MM and MM-C are lumped together in the cover study being 
only based on the same quantitative differences in tree cover (see Table DIX8-1). Lumping 
the two MM types and the two MSH types is most appropriate for cover study purposes such 
as deciding on Reclamation Plan seed mixes, and evaluating suitability of Extended 
Reference Area for herbaceous vegetation bond release criteria. 

In contrast, the vegetation map, tree inventory map, and any Mine and Reclamation Plans 
pertaining to tree parameters the pair MSH and MSH-C and the pair MM and MM-C are kept 
separate for their specific information content. Having these categories separate will 
facilitate planning topics such as mining benefits versus tree replacement costs for different 
areas of a given pit. 

Cover Study Sample locations are indicated on the Vegetation Map (see Map DIX8-2) as are 
prominent topographic surface features and many ofthe manmade structures such as fences 
and roads. Table DIX8-2 includes pre-mine acreages for each vegetation type. 

DIX 8.3.2 Cover Study Methods 

Vegetation cover sampling was limited to July 2009, the summer period predicted to have the 
optimal combination of vegetation cover and species recognizability. The thirteen specific 
days ofthe month when the transect data were collected included the 9th, lOth, 11th, 13th, 15th, 
1 ih, 18th, 21 8

\ 23rd, 24th, 27th, 28th, and 29th. 

The cover sampling methods were the same for the Affected Areas and EXREF A except for 
differences in numbers of sites to be sampled. The target sample size for the Affected Area 
was fifteen per veg. type (more if possible towards statistical adequacy). The target number 
for the EXREF A of most veg. types was ten. The exception was the RF veg. type, where no 
samples were expected since RF areas are to be reclaimed as a different veg. type. These 
numbers were decided on with the mutual understanding between MCC and LQD that 
smaller achieved sample sizes were likely to be acceptable for this baseline study given the 
circumstances of this study. 

DIX 8.3.2.1 Grazing Exclosures & Study Extent 

The vast majority of the new 298C permit area is covered by the vegetation sampling done 
July 2009 as described herein. Excluded and included permit areas are discussed separately 
below. 

Excluded Areas. In part due to cattle grazing in the spring and summer of2009 that MCC 
was not able to prevent, the vegetation cover study (but not other parts of the inventory such 
as rare plants, weeds, etc.) excludes the 298C permitted areas in Sections 13, 24, 25, and 26, 
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Appendix DIX8- Vegetation Inventory 

the old Piper Quarry areas. This is appropriate as: these permit area legal Sections 1) contain 
no land to be mined in the future, 2) are peripheral to the permit area, 3) cover a relatively 
small area in relation to the proposed permit, 4) are lower in elevation than the rest of the 
permit, S) are not owned by MCC, 6) have been revegetated for years and 7) are near bond 
release. 

Included Areas. The following paragraph describes recent land management in the portion of 
the permit area included in the vegetation cover study. In the year of sampling and prior 
years, the Affected Areas and EXREF A were managed ih the same ways, with the exception 
of mining and reclamation. Few if any cattle had grazed the area. Mountain Cement 
Company has conducted routine mineral exploration, mining, and reclamation activities 
documented by the standard permits and reports on file with LQD. On both the new 
Mountain Land and Cattle Property east and north of the AS amendment and the AS 
Amendment Area itself, Warren Livestock Company had periodically grazed a limited 
number of sheep in recent years. No sheep grazing was conducted the year of sampling by 
arrangements made June 2009 with Doug Samuelson ofWarren Livestock. On old MCC AS 
land, very limited big-game hunting by selected authorized employees of MCC had been 
allowed. On State Section 36 six of Jenelle Gaddis' horses graze the unpermitted 600 acres. 
DEQ deemed this horse impact insufficient to justify grazing exclosures for this cover 
sampling study. 

DIX 8.3.2.2 Determining Sample Site Locations. 

Following vegetation mapping, cover study sample site locations were determined in the 
office utilizing a randomization procedure. 

A simple image editing program, Microsoft Paint, was used to generate a field of randomly 
placed points by using the Airbrush Tool to make black points on a white background with 
multiple passes from different angles. Then the same tool was used to thin these points 
where needed by painting white pixels over the black ones to adjust density. Empty spots 
were supplemented with dots made with the pencil tool. Then a square portion of this field 
of dots was chosen as a template to represent a 1 square mile legal section of land. The 
number of points in this square was estimated. The maximum number of sampling sites to be 
planned for the vegetation type for either the affected area or EXREF A was divided by the 
number of relevant legal land Sections in the study to get the number of sites per Section. 
The number of points (for example 66) in the computer image was divided by the number of 
sites needed per section. In the example case the result was the number five; thus each fifth 
point would be marked for use as a potential sampling site. This image with its 66 points 
was loaded into an Auto CAD map. Then each of the 66 points was duplicated as a small 
cross in AutoCAD. Then this set of 66 crosses was copied and pasted onto each of the 1 
square mile land sections of the vegetation map. For each vegetation type and EXREFA to 
be sampled, the number of marked potential sampling points was counted. For categories 
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Appendix DIX8- Vegetation Inventory 

having excess points, every Nth point was deleted similar to the process above. For 
categories having fewer points than needed, points were added in a similar fashion to 
produce a semi-random, semi-systematic set of the needed number of points. Each veg. type 
by necessity was handled separately because the acreage and spatial distribution of each was 
different, as can be seen on the vegetation map. 

Candidate sample sites were categorized as priority A, B, and C. Priority A sites were to be 
generally sampled first, allowing for some B sites to be sampled when logistics required, or if 
A sites were unsuitable due to map inaccuracies, inclusions, or unexpected vegetation 
disturbance. C sites were an additional backup plan. The mapping proved to be sufficiently 
accurate so that at all but one site the study methods allowed a nearby alternate site to be 
used. Therefore, relatively few B sites were used, and very few if any C sites. 

In the field, predetermined sample sites were located by scaling and then pacing from objects 
identifiable on the vegetation map. The seconds reading on a digital watch was used to 
choose a pair of single digit random numbers which were then used to select the exact 
location of the beginning point for the line transect by pacing north the number of steps 
indicated by the first digit, and east the number of paces indicated by the second digit. The 
amount oftime between sites was variable, and nearly always many minutes, making the 
second reading on the watch nearly random. The zero meters point of the 5 meter tape was 
then staked at the starting point. The direction the cover transect would point was 
determined by another random number either from a published random numbers table or by 
multiplying the digital watch seconds readout by six to generate an azimuth ranging between 
from 0 and 360 degrees. 

DIX 8.3.2.3 On-site Cover Data Collection Methods 

After the five meter measuring tape was placed as described above, a Daubenmier quadrat 
was used. This quadrat measured 50cm X 20cm (1/1 0 m2

) and was made of PVC pipe. It 
was placed against the right-hand side of the measuring tape with the upper left comer at the 
1 m point on the tape. Then ocular estimates of cover by species were recorded on the field 
form. Then two additional quadrats were read the same way at the 3m and 5m points on the 
extended measuring tape. The data from these three quadrats comprise one cover site 
sample. A sample number and site number were given to each sample point (cover transect) 
on the field form as the field data form was completed. 

Built into the study design were two types of backup plans for if an office-chosen sampling 
site was found to be unsuitable on the ground. The site may be unsuitable due to 
inaccuracies in the draft vegetation map, small inclusions of a different veg. type in the veg. 
map polygon to be sampled, or minor disturbances such as if the sample transect falls on a 2-
track road. The first option built into the study methods uses a prescribed method to move a 
number of paces away from the rejected site and start the transect there as a substitute 
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location using the same sample code number but documenting the use of the alternate site 
with notes on the field form and a photograph ofthe nearby original office-chosen site. If 
neither of two attempts at a nearby substitute site, nor the original office-chose site is suitable 
for sampling the intended veg. cover type, the attempts are documented with notes on the 
field form and photos, and the field form is kept for records, but with no cover data collected. 
Site 6 of this study was just such a site (see Figure 7, Photo 7942 in Addendum DIX8 B). 
No cover data was collected, but the field form (see Addendum DIX8 C) documents the 
attempt and the survey worker travelled to the next appropriate candidate site on the Draft 
Vegetation Map. At the new sample site no problems were encountered and the Site was 
numbered Site 7, Sample 6 on the field form. 

DIX 8.3.2.4 Methods to Achieve Sample Adequacy 

Within the prescribed July sampling timeframe as many samples as possible for each 
vegetation type and EXREF A were completed in an effort to satisfy the minimum sample 
sizes and to achieve statistical sample adequacy as described by LQD Guideline 2 and LQD 
(2008). 

DIX 8.3.3 Tree Inventory Methods 

A tree inventory was conducted with 2009 field data collection and subsequent data analysis 
using field data to interpret aerial imagery. Per LQD Guideline 2 and conversations with 
DEQ's Robin Jones, the goal of the inventory was to document tree density per unit area and 
specific disturbance areas by species and the three subjective size categories small, medium 
and large. Depending on the site, field data collected consisted of direct counts with a GPS 
unit, standard belt transects, and special transects. The default size for the belt transects was 
50m X 5m but these dimensions were more often adjusted to facilitate quality data collection. 
Special transects were used where tree frequency was too low for standard belt transects, and 
for logistical reasons. Tree data from permit amendments A5 and A 7 was also used in 
modeling but given less weight in the analysis. (For raw data see Addendum DIX8 E.) 
Field data site choice was not random but stratified by variables hypothesized to affect tree 
distribution; then when practical the exact position and orientation of the transect was chosen 
randomly. Field data was collected in areas 1) to be mined, EXREF A, and transition areas 
between the two; 2) sites known to represent common and less-common tree species, 3) 
differing aspects (N-facing, S-facing, etc.); 3) public land survey legal sections; and 4) all 
seven ofthe mapped native vegetation types (see Map DIX8-4). 

The intent of the tree inventory was (R. Jones, pers. Com. 2009) to achieve sample sizes 
large enough to be representative for DEQ purposes and for MCC to analyze costs (of 
stripping, reclamation and tree replacement) versus mining benefits for areas containing 
trees. 

Permit 298C-A8 
LS Quarry 
Revised Sept. 2012 

Page DIX8-9 

TFN5 11110 
Approved: ____ _ 

TFN 5 1/110 
,,::r.n ncr 15,2012 



( 
' 

( 

( 
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Tree inventory field data was collected after the cover sampling was completed to allow time 
for sufficient cover sampling during the narrow July cover sampling window. Specific dates 
of data collection included: an unrecorded date in September or October (small test site; data 
lost); October 22nd. 23rd, 26th, 27th; November 4th, 5th, 12th, 24th, and 30th; and December 1st of 
2009 (see field data sheets in Addendum DIX8 E). 

The satellite images used were downloaded from the WyGISC Imagery Server (WyGISC 
2011 ). The images are 2001 DOQ 1-meter resolution color infrared (CIR) files in the 
GeoTIFF/MrSID file format. Specifically, the files used were the following four USGS 7.5' 
Quadrangles: Laramie 41105-CS, Pilot Hil141105-C4, Red Buttes 41105-BS, and Sherman 
Mountains West 41105-B4. 

The satellite imagery was used in conjunction with: GPS data from a handheld Trimble 
GeoXM 2005 Series Pocket PC GPS unit (Trimble 2006) running ArcPad 7.0.1 software 
(ESRI 2006), paper field form data, DIVA-GIS software (Hijmans 2011), and AutoCAD 
2006 LT (Autodesk 2006). 

In the CIR images small trees were seldom discernable; medium-sized trees often were 
discernable as a small red to pink area representing the tree canopy and an adjacent black 
area representing the tree's shadow; and large trees were generally discernable except in 
areas of high tree density where the canopy became nearly continuous. A medium-sized or 
large tree was often recognizable in the CIR satellite images as a small red to pink area 
representing the tree canopy and an adjacent black area to the northwest representing the 
tree's shadow. Tree inventory map (Map DIXS-4) polygons and lines are labeled with a 
Polygon Number or Road Segment Number. This number corresponds to predictions of tree 
parameters detailed in Table DIXS-22 - Tree Predictions by Map Polygon, Road 
Segment, and Numbered Pit. These predictions may serve to inform potential adjustments 
to the mining plans if expected stripping and reclamation costs exceed projected benefits of 
mining an area. The tree predictions for lines and polygons could also be used if needed to 
compare tree parameters within different mapped vegetation types such as MXC (Mixed 
Conifer Forest) versus MSH-C (Coniferous High Elevation Mixed Shrubland). 

Field data from some sites was used to model tree parameters in many veg. map polygons as 
it was representative of common conditions in the Areas to Affect. Field data from other 
sites was applicable to relatively few areas to be modeled, and data from some sites was not 
used to model parameters because the field data site was not found to be representative of 
any areas to be disturbed. (See Addendum DIX8 E for copies of field forms). 

Observed areas of tree blow-down (BD) and areas of heavy beetle kill (BK) were mapped 
during the vegetation mapping fieldwork and are shown in Map DIXS-2. 
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DIX 8.3.4 Plant Species List, Compilation Methods 

A species list of vascular plants documented for the entire proposed permit area was 
compiled. Lists from prior Amendments were used as starting information, and other 
sources (RM 2010), were consulted. This literature work was supplemented by observations 
on each trip to the proposed permit area and herbarium specimen voucher collections when 
unrecognized plants were encountered. Species list field observations began May 2009 
during vegetation mapping, continued during July cover sampling, and continued after cover 
sampling in August, September, and October. Follow-up observations were made from 
March to November of201 0 when additional species were encountered in the proposed 
permit area. Trips to the UW Herbarium were made as needed to verify study specimen 
identifications by comparison with authoritatively identified UW specimens. Selected 
specimens are to be deposited at the UW Herbarium. The taxonomy ofthe species list 
follows Snow's (2009) checklist. For species list see Addendum DIX8 A, Table DIX8-19. 

DIX 8.3.5 Survey Methods for Plant Species of Special Concern 

The rare plant species survey is intended to locate any populations of plants that are 
Federally Listed as Threatened, Endangered, or that are designated with other types of 
special public policy status intended to promote their conservation. If such plants are located 
the study allows mitigation measures to be taken to avoid potential harm to these plant 
populations. 

The rare plant survey produced a watch list of plants of special concern that reasonably could 
be expected to be found in or near the study area or in habitats found in the study area. (For 
the list see DIX 8.7.2 Species of Special Concern, Results. Source lists included lists of 
species sought as Species of Special Concern in previous Amendments, species on the 
WYNDD List (Heidel2007), and newly designated species of special concern to the Federal 
Government (BLM 2010). 

Habitat and recognition information about the species on the survey's watch list were studied 
before fieldwork and reviewed periodically t];rroughout the study's field season. Standard 
practice was that unknown plants were collected as herbarium specimens for later 
identification. 

DIX 8.3.6 Noxious & Declared Weeds, Survey Methods 

Two categories of weeds were watched for and mapped whenever encountered in the 
proposed permit area. The first category is the Wyoming Weed & Pest Control Act 
Designated List, or more simply called the Designated Noxious Weeds (WWPC 2008). The 
second category is Declared Weeds for Albany County (WYDOA 2008). These lists are 
available at the sources cited. 
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DIX 8.3.7 Poisonous Plants, Survey Methods 

Poisonous plants were watched for along with other types of plants. The methods are the 
same as described under headings above pertaining to the Plant Species List, Plants of 
Special Concern, and Noxious and Declared Weeds. 

DIX 8.4 RESULTS & DISCUSSION 

This Results and Discussion section is organized with topics pertaining to the vegetation 
types first, then the tree inventory, then topics pertaining to individual species. 

DIX 8.4.1 Vegetation Map & General Vegetation: 

Vegetation in the proposed permit area is generally typical ofthe west-facing slope ofthe 
Laramie Range along the eastern edge of the Laramie basin. Upland communities of 
sagebrush shrublands, mountain mahogany shrublands, sparsely-vegetated limestone rock 
flats, and dense coniferous forests comprise the vast majority ofthe plant communities into 
which the permit falls. Livestock grazing, wildlife habitat, and limestone mining have been 
the predominant land uses of the region for many decades. Residential home sites are 
becoming an ever increasing use of the lands adjacent to the proposed mining permit. 

Vegetation Map. The vegetation map unit polygons are generally divided into smaller 
polygons where they cross pit boundary lines and legal Section lines. This is to facilitate 
tallying 1) the acreages of each mapping unit in Affected Areas, EXREF A, and the entire 
permit (see Table DIX8-2) and 2) trees in specific areas of numbered quarry pit areas. (See 
Map DIX8-4 and Table DIX8-22.) 

Observed areas of tree blow-down (BD) and areas of heavy beetle kill (BK) were mapped 
during the vegetation mapping fieldwork and are shown in Map DIX8-2. Beetle-killed areas 
have expanded notably between the Summer 2009 fieldwork and the time of submission of 
this Permit Appendix, easily doubling both in terms of individual trees and canopy area. 

DIX 8.4.2 Specific Vegetation & Land Cover Type Descriptions 

Under separate headings below are descriptions and discussions of each vegetation type and 
land cover type on the vegetation map. More detailed results of the vegetation cover study 
are found in section DIX 8.4.3 below. 
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DIX 8.4.2.1 MS (Mixed Shrub/ Grassland) Vegetation Type 

The Mixed Shrub/Grassland vegetation type is dominated (ranked by average % cover) by 1) 
black sagebrush (Artemisia nova), 2) needleandthread grass (Hesperostipa comata), 3) 
western wheatgrass (Elymus smithii), 4) Sandberg bluegrass (Poa secunda), 5) Hood's phlox 
(Phlox hoodii), 6) prairie junegrass (Koeleria macrantha), 7) littleleafpussytoes (Antennaria 
microphylla), 8) mat muhly (Muhlenbergia richardsonis), 9) Douglas rabbitbrush 
( Chrysothamnus viscidiflorus) 1 0) blue grama (Bouteloua gracilis), 11) prairie sagewort 
(Artemisiafrigida), and 12) mutton bluegrass (Poafendleriana). 

This vegetation type dominates at the lowest elevations of the perrmit area and essentially 
disappears around the middle elevations of the proposed permit area, where it grades into the 
similar-looking but floristically different High Elevation Mixed Shrub/ Grassland (MSH) 
type. MS occurs on flats, ridges, hillsides, and in the bottoms of draws. Large areas of the 
proposed permit are a mosaic of these MS stands interrupted by stands of Mountain 
Mahogany Shrubland (MM) with MS found on the thicker, more developed soils and MM 
residing on thinner, rockier soils. 

DIX 8.4.2.2 MM(-C) ((Coniferous-)Mountain Mahogany Shrubland) Veg. Type 

The (Coniferous-) Mountain Mahogany Shrubland vegetation type is dominated (ranked by 
average% cover) by 1) mountain mahogany (Cercocarpus montanus), 2) needleandthread 
grass (Hesperostipa comata), 3) western wheatgrass (Elymus smithii), 4) Douglas rabbitbrush 
(Chrysothamnus viscidiflorus), 5) starry cerastium (Cerastium arvense), 6) bluebunch 
wheatgrass (Elymus spicatus), 7) black sagebrush (Artemisia nova), 8) golden sedge (Carex 
aurea), 9) hairy goldenaster (Heterotheca villosa), 10) alyssum (Alyssum alyssoides), 11) 
Sandberg bluegrass (Poa secunda), and 12) wheatgrass 
(Elymus lanceolatus ). 

This type occurs in draw bottoms and on ridges, hillsides, and limestone rock flats, having a 
direct association with strongly calcareous soils. In the proposed permit area it is absent at 
the very lowest elevations, very abundant in the middle elevation ranges, and almost absent 
at the highest elevations. Frequency of trees increases with elevation leading to this veg. 
type being split for some purposes of the study into two categories by tree cover: 1) 
Mountain Mahogany Shrubland (MM) and 2) Coniferous Mountain Mahogany Shrubland 
(MM-C). Older vegetation map data compared with current distributions give hints that 
Rock Flat/Cushion Plant Communities (RF) in the proposed area expand and contract over 
the years as MM( -C) encroaches into them and recedes away from their centers. 
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DIX 8.4.2.3 RF (Rock Flat/Cushion Plant Community) Vegetation Type 

The RF (Rock Flat/Cushion Plant Community) vegetation type is dominated (ranked by 
average% cover) by 1) bluebunch wheatgrass (Elymus spicatus), 2) mat muhly 
(Muhlenbergia richardsonis), 3) western wheatgrass (Elymus smithii), 4) Douglas 
rabbitbrush (Chrysothamnus viscidiflorus), 5) black sagebrush (Artemisia nova), 6) threetip 
sagebrush (Artemisia tripartita var. rupicola), 7) Sandberg bluegrass (Poa secunda), 8) 
Hood's phlox (Phlox hoodii), 9) nailwort (Paronychia sp.), 10) Fendler's sandwort 
(Eremogonefendleri), 11) mutton bluegrass (Poafendleriana), and 12) desert alyssum 
(Alyssum desertorum ). 

This vegetation type occurs on flat to gently sloping limestone rock outcrops, the same 
limestone that is to be mined. These areas have minimal accumulations of very rocky soil 
and many low-profile, slow-growing cushion plants in addition to various plants from nearby 
veg. types. Vegetation is dominated by cryptogams and plants adapted to rock fractures and 
other places with little soil. These areas shed runoff water very rapidly due to having limited 
soil and vegetation on top of water-impermeable limestone. 

DIX 8.4.2.4 MSH(-C) ((Coniferous-) High Elev. Mixed Shrub/ Grassland) Veg. Type 

The (Coniferous-) High Elev. Mixed Shrub/ Grassland (MSH(-C)) veg. type is dominated 
(ranked by average % cover) by 1) western wheatgrass (Elymus smithii), 2) threetip 
sagebrush (Artemisia tripartita var. rupicola), 3) mountain big sagebrush (Artemisia 
tridentata var. vaseyana), 4) Idaho fescue (Festuca idahoensis), 5) needleandthread grass 
(Hesperostipa comata), 6) starry cerastium (Cerastium arvense), 7) Sandberg bluegrass (Poa 
secunda), 8) prairie junegrass (Koeleria macrantha), 9) Fendler's sandwort 
(Eremogone fendleri), 1 0) Hood's phlox (Phlox hoodii), 11) milkvetch (Astragalus sp. ), and 
12) western yarrow (Achillea millefolium ). 

This vegetation type is co-dominated by a mosaic of two dissimilar sagebrush species, 
Artemisia tripartita var. rupicola, and Artemisia tridentata var. vaseyana. The former 
species occupies drier micro sites while the latter inhabits moister microsites, with the two 
occurring together in very many places. This veg. type is absent at the lowest elevations of 
the proposed permit area, forms in middle elevations in zone-inverted canyon bottoms as 
MSH with very few trees, becomes MSH-C at upper-middle-elevations, then again occurs as 
MSH without many trees on bald, sunny, dry, windswept ridgetops. MSH( -C) is the most 
common vegetation type at the highest elevations of the permit area. 

DIX 8.4.2.5 MXC (Mixed Conifer Forest) Vegetation Type 

The Mixed Conifer Forest (MXC) vegetation type is dominated (ranked by average% cover) 
by 1) limber pine (Pinus jlexilis ), 2) Douglas fir (Pseudotsuga menziesii), 3) subalpine fir 
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(Abies bifolia var. bifolia), 4) spike fescue (Leucopoa kingii), 5) Geyer's sedge (Carex 
geyeri), 6) needleandthread grass (Hesperostipa comata), 7) golden sedge (Carex aurea), 8) 
German-madwort (Asperugo procumbens), 9) western wheatgrass (Elymus smithii), 10) 
hookedspur violet (Viola adunca), 11) mountain big sagebrush (Artemisia tridentata var. 
vaseyana), and 12) common juniper (Juniperus communis). 

This vegetation type is dominated by conifers in much denser tree stands than those of the 
adjacent Coniferous Mountain Mahogany Shrublands (MM-C) and Coniferous High 
Elevation Mixed Shrub/ Grasslands (MSH-C). Quaking aspen (Populus tremuloides) 
appears in small areas but sometimes high densities within the vegetation type. This MXC 
vegetation type is only present at the higher elevations of the permit areas, mostly on N
facing slopes of high ridges, and is clearly visible from the floor of the Laramie Valley. 

DIX 8.4.2.6 Minor Land Cover Types 

To label other things besides natural vegetation in the vegetation map, four other Land Cover 
Types are used. Unlike previous amendments the label Reclaimed Land (RC) indicates 
revegetated mine areas, which earlier amendments included under Disturbed Land. 
Disturbed Land (DL) is used for unreclaimed quarry pits mined by either Mountain Cement 
Company or unrelated previous land users such as the Wyoming Department of 
Transportation. DL is also used in some places for developed land such as the equipment 
staging area at the Etchepare Quarry main gate. Stockpond (SP) is a land cover type carried 
over from earlier amendments. It is used for the few small man-made impoundments for 
watering livestock, whether they currently impound water or not. Roads (RD) is a land 
cover type adopted during the coarse of this vegetation inventory to accommodate improved 
permanent to semi-permanent roads (such as haulroads) that are much more common in this 
Amendment than earlier Amendments. A notable use of this land cover type designation is 
for Interstate 80, which lies within the half-mile buffer zone of the vegetation map. 

DIX 8.4.3 Cover Study Results by Vegetation Type 

The following tables summarize vegetation cover study field data. Individual sample 
transect data field forms are included in Addendum DIX8 C. Detailed summaries ofboth 
absolute and relative cover data are presented in Tables DIX8-3 through DIX8-11. 

In the tables below that summarize the cover study data, non-grass species are prefixed with 
a standardized (Brasher & Snow 2004) three-letter acronym indicating their family. Within 
families the species are in alphabetical order except where the purpose of the table is to rank 
species by abundance. 

Lifeform categories not represented by data in a table are omitted from that table for 
simplicity. 
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Table DIXS-2. Vegetation mapping unit acreages by areal extent, percent of total, and inclusion in cover study. The 
revegetated Piper Quarry areas of the permit were excluded from the vegetation cover study. This includes legal sections 24, 25, 26 
and the Avery-owned part of Section 13. (See LQD Guideline 2, Appendix V, Table 1). 

Vegetation Type/ 
Mapping Unit 

Mixed Shrub/ Grassland 
{MS} 
{Coniferous-) Mountain 
Mahogany Shrubland 
{MM{-C)} 
Rock Flat/Cushion Plant 
Community {RF} 
{Coniferous-) High 
Elevation Mixed Shrub 
Grassland {MSH{-C)} 
Mixed Conifer Forest 
{MXC) 
Reclaimed Land (RC) 
Stockponds {SP} 
Disturbed Land {DL) 
Roads {RD) 
{haul- & permanent} 
TOTALS 
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Unaffected Area 
Tot. Ac. %of Area 

Permit Cover Permit Cov. 
Study Study 

1586.2 1025.8 31.0 25.3 

1648.9 1581.8 32.2 39.0 

49.5 28.3 1.0 0.7 

739.9 739.9 14.5 18.2 

403.7 403.7 7.9 10.0 

553.6 140.3 10.8 3.5 
1.1 1.1 0.02 0.03 
104.7 104.7 2.0 2.6 
30.6 30.6 0.6 0.8 

5118.2 4056.2 100 100 

Affected Area Entire Permit Area 
Tot. Ac. %of Area Tot. Ac. %of Area 

Permit Cover Permit Cov. Permit Cov. Permit Cover 
Study Study Study Study 

781.1 773.9 23.0 22.8 2367.3 1799.7 27 24.1 

1010.2 1008.3 29.7 29.8 2659.1 2590.1 31 34.4 

125.9 125.9 3.7 3.7 175.4 154.2 2.4 2.2 

1398.7 1398.7 41.2 41.3 2138.6 2138.6 27.9 29.8 

80.3 80.3 2.4 2.4 484 484 5.2 6.2 

1.3 0.2 554.9 140.5 5.4 1.8 
1.1 1.1 0.01 0.02 
104.7 104.7 1 1.3 
30.6 30.6 0.3 0.4 

3397.5 3387.3 100 100 8515.7 7443.5 100 100 
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Appendix DIX8- Vegetation Inventory 

DIX 8.4.3.1 MS (Mixed Shrub/ Grassland) Vegetation Type 

For a description and discussion ofthis vegetation type see Section DIX8.4.2 above. For a 
detailed species composition comparison of Affected Areas versus EXREF A see Table 
DIX8-3 below. For a ranked comparison of major species in Affected Areas versus 
EXREF A see Table DIX8-4 below. For comparison of acreages ofthis vegetation type 
versus other veg. types see Table DIX8-1 above. 

Table DIX8-3. Mixed Shrub/ Grassland (MS) Veg. Type, summary of percent 
vegetation cover data. All values are means. Non-grass species prefixed with a 
standardized (Brasher & Snow 2004) three letter acronym indicating their family (see Table 
DIX8-18 in Addendum DIX8 A. (See LQD Guideline 2, Appendix V, Table 2). 

Vegetation Cover (% 
Affected Area EXREFA 

Life Form Scientific Name 
Perennial: 
Grasses: Achnatherum hymenoides 

Bouteloua gracilis 
Elymus elymoides 
Elymus junceus 
Elymus lanceolatus 
Elymus X saundersii 
Elymus smithii 
Elymus spicatus 
Hesperostipa comata 
Koeleria macrantha 
Leucopoa kingii 
Muhlenbergia richardsonis 
Poa fendleriana 
Poa secunda 
grass sp. 
Subtotal* 

Grass-like: 
CYP Carex aurea 
CYP Carex sp. 
Subtotal* 

Forbs: ALL Allium textile 
API Musineon divaricatum 
API Musineon tenuifolium 
API sp. 
AST Achillea millefolium 
AST Antennaria microphylla 
AST Dieteria canescens var. 
canescens 
AST Erigeron nematophyllus 

Permit 298C-A8 
LS Quarry 
Revised Sept. 2012 

Absolute 

-
1.26 
-
-
-
0.09 
10.56 
0.61 
12.89 
2.87 
0.26 
1.70 
0.87 
5.68 
0.39 
37.2 

0.11 
0.74 
0.85 

0.35 
-
0.31 
0.02 
-
2.52 
-

0.37 

Page DIX8-17 

Relative Absolute Relative 

- 0.02 0.02 
1.53 0.44 0.62 
- 0.02 0.02 
- 0.12 0.17 
- 0.35 0.49 
0.11 - -
12.82 12.28 17.23 
0.74 2.58 3.62 
15.64 9.12 12.80 
3.48 2.19 3.07 
0.31 1.14 1.60 
2.07 0.72 1.01 
1.06 - -
6.90 5.54 7.77 
0.47 0.98 1.37 
45.1 35.5 49.80 

0.13 - -
0.90 0.44 0.62 
1.03 0.44 0.62 

0.43 0.29 0.41 
- 0.01 0.01 
0.37 - -
0.02 - -
- 0.23 0.32 
3.05 0.28 0.39 
- 0.11 0.15 

0.45 0.65 0.91 
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Appendix DIX8- Vegetation Inventory 

AST EriQeron ochroleucus 
AST Erigeron sp. 
AST Heterotheca villosa 
AST Packera sp? 
AST Tetraneuris acaulis 
AST Tetraneuris torreyana 
AST Tragopogon dubius 
BOR Mertensia humilis 
BRA Boechera holboellii 
BRA Draba oligosperma 
BRA Lesquerella alpina var. 
alp ina 
BRA Lesquerella ludoviciana 
BRA Lesquerella montana 
BRA Lesquerella sp.? 
BRA Physaria sp. 
BRAsp. 
CRS Sedum lanceolatum 
CRY Cerastium arvense ssp. 
strictum 
CRY Eremogone hookeri 
CRY Minuartia rubella 
CRY Paronychia depressa 
CRY Paronychia sessiliflora 
FAB Astragalus flexuosus 
FAB AstraQalus spatulatus 
FAB Astragalus sp. 
LAM Hedeoma drummondii 
MLN Toxicoscordion venenosum 
var. gramineum 
ORO Orobanche fasciculata 
PLG Eriogonum alatum 
PLG Eriogonum flavum var. 
flavum 
PLG Eriogonum umbellatum 
PLG Eriogonum sp. 
PLM Phlox hoodii 
PLM Phlox muscoides 
PTG Penstemon angustifolius 
var. angustifolius 
ROS Potentilla gracilis 
ROS Potentilla hippiana 
SAN Comandra umbellata 
family unknown 
Subtotal* 

Subshrubs: AST Artemisia frigida 
AST Artemisia ludoviciana 
AST Gutierrezia sarothrae 

Permit 298C-A8 
LS Quarry 
Revised Sept. 2012 

0.11 
-
0.78 
-
0.85 
-
0.02 
0.16 
-
0.13 
-

0.13 
0.16 
0.02 
-
0.07 
0.28 
0.51 

0.81 
-
-
0.81 
0.02 
0.06 
0.37 
0.41 
-

-
0.50 
0.04 

0.28 
0.04 
3.71 
-
-

-
0.17 
0.26 
0.09 
14.3 

1.11 
-
0.14 
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0.13 - -
- 0.09 0.12 
0.94 0.09 0.13 
- 0.15 0.21 
1.03 0.07 0.10 
- 0.09 0.13 
0.02 - -
0.20 0.07 0.09 
- 0.07 0.10 
0.16 - -
- 0.02 0.02 

0.16 0.06 0.09 
0.19 0.07 0.10 
0.02 - -
- 0.05 0.07 
0.09 - -
0.34 0.34 0.37 

0.02 0.02 
0.62 
0.99 0.01 0.01 
- 0.05 0.07 
- - -
0.99 1.19 1.67 
0.02 - -
0.07 0.09 0.12 
0.45 0.02 0.02 
0.49 0.17 0.24 
- 0.02 0.02 

- 0.02 0.02 
0.61 0.95 1.33 

- -
0.04 
0.34 0.33 0.47 
0.05 0.09 0.12 
4.50 0.98 1.38 
- 0.46 0.64 
- 0.04 0.05 

- 0.04 0.05 
0.20 - -
0.31 0.04 0.05 
0.10 0.18 0.25 
17.4 7.4 10.4 

1.35 0.80 1.12 
- 0.23 0.32 
0.18 0.88 1.23 
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Appendix DIX8- Vegetation Inventory 

PLM Linanthus pungens 0.48 0.58 
Subtotal* 1.7 2.1 

Shrubs: AST Artemisia nova 22.16 26.89 
AST Artemisia tridentata var. 
vaseyana - -
AST Artemisia tripartita var. 
rupicola 0.11 0.13 
AST Chrysothamnus viscidiflorus 1.14 1.39 
AST Chrysothamnus sp. - -
AST Tetradymia canescens - -
ROS Cercocarpus montanus - -
Subtotal* 23.4 28.4 

Annuals: 
Forbs: AMA Chenopodium pratericola - -

AMA Chenopodium sp. 0.02 0.03 
AMA Salsola australis 0.03 0.04 
BRA Alyssum desertorum 0.08 0.09 
BRA Camelina microcarpa - -
BRA sp. 0.01 0.01 
Subtotal* 0.14 0.17 

Non-
vascular 6.74 8.18 

Subtotal* 6.74 8.18 
Total Vegetative Cover 84.4 102.43** 

* Subtotal across all species within a gtven hfe form category 
**Different than 100.00 only by MS Excel rounding errors. 

- -
1.9 2.7 

19.59 27.48 

1.09 1.53 

- -
1.31 1.83 
1.23 1.72 
0.05 0.07 
0.01 0.01 
23.3 32.7 

0.03 0.04 
- -
- -
0.67 0.94 
0.07 0.10 
- -
0.77 1.09 

2.00 2.81 
2.00 2.81 
71.3 100.01** 

Table DIXS-4. Quantitative comparison of the Mixed Shrub/ Grassland (MS) Veg. 
Type Affected Area versus EXREFA. Only the 15 major cover species are included here. 
All values are means. (See LQD Guideline 2, Appendix V, Table 3). 

PERENNIAL GRASSES 
AND GRASS-LIKE SPECIES 
Hesperostipa comata 
Elymus smithii 
Poa secunda 
Koeleria macrantha 
Muhlenbergia richardsonis 
Bouteloua gracilis 

Permit 298C-A8 
LS Quarry 
Revised Sept. 2012 

Absolute Cover% 
Affected Area EXREFA 

12.89 9.12 
10.56 12.28 
5.68 5.54 
2.87 2.19 
1.70 0.72 
1.26 0.44 

TFN5 1/110 
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Appendix DIX8- Vegetation Inventory 

Poa fendleriana 0.87 -
Subtotal* 35.83 30.29 
FORBS 
PLM Phlox hoodii 3.71 0.98 
AST Antennaria microphylla 2.52 0.28 
AST Tetraneuris acaulis 0.85 0.07 
CRY Paronychia sessiliflora 0.81 1.19 
CRY Eremogone hookeri 0.81 0.01 
Subtotal* 8.70 2.53 
SUBSHRUBS 
AST Artemisia frigida 1.11 0.80 
Subtotal* 1.11 0.80 
SHRUBS 
AST Artemisia nova 22.16 19.59 
AST Chrysothamnus viscidiflorus 1.14 1.31 
Subtotal* 23.30 20.90 
TOTALS 68.94 54.52 
* Subtotal across all major species within a life form category 

DIX 8.4.3.2 MM(-C) ((Coniferous-) Mountain Mahogany Shrubland) Veg. Type 

For a description and discussion of this vegetation type see Section DIX8.4.2 above. For a 
detailed species composition comparison of Affected Areas versus EXREF A see Table 
DIXS-5 below. For a ranked comparison of major species in Affected Areas versus 
EXREF A see Table DIXS-6 below. For comparison of acreages ofthis vegetation type 
versus other veg. types see Table DIXS-2 above. 

Table DIXS-5. (Coniferous-) Mountain Mahogany Shrubland (MM(-C)), summary of 
percent vegetation cover data. All values are means. (See LQD Guideline 2, Appendix V, 
Table 2). 

Life Form Scientific Name 
Perennial: 
Grasses: Achnatherum hymenoides 

Elymus lanceolatus 
Elymus smithii 
Elymus spicatus 
Festuca idahoensis 
Festuca sp.? 
Hesperostipa comata 
Koeleria macrantha 

Permit 298C-A8 
LS Quarry 
Revised Sept. 2012 

Vegetation Cover(% 
Affected Area EXREFA 

Absolute Relative Absolute Relative 

- - 0.77 0.95 
1.08 1.49 0.0 0.0 
8.10 11.19 16.45 20.35 
4.08 5.64 0.26 0.32 
0.31 0.43 - -
- - 0.23 0.29 
9.73 13.44 4.08 5.05 
- - 0.05 0.06 

TFN5 11110 
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Appendix DIX8- Vegetation Inventory 

Muhlenbergia richardsonis 
Poa arida 
Poa fendleriana 
Poa secunda 
Subtotal* 

Grass-like: 
GYP Carex aurea 
GYP Carex sp. 
Subtotal* 

Forbs: ALL Allium textile 
API Musineon divaricatum 
API Musineon tenuifolium 
API sp. 
AST Achillea millefolium 
AST Cirsium, native sp. 
AST Erigeron caespitosus 
AST Erigeron nematophyllus 
AST Erigeron ochroleucus 
AST Erigeron sp. 
AST Heterotheca villosa 
AST Packera fendleri 
AST Solidago simplex 
AST Taraxacum officinale 
AST Tetraneuris acaulis 
BOR Mertensia humilis 
BOR Mertensia viridis 
BOR Onosmodium molle var. 
occidentale 
BRA Draba oligosperma 
BRA Lesquerella? 
BRA Lesquerella montana 
BRA Physaria 
BRA Physaria? 
BRAsp. 
CRS Sedum lanceolatum 
CRY Cerastium arvense ssp. 
strictum 
CRY Eremogone fendleri 
CRY Eremogone hookeri 
CRY Paronychia depressa 
CRY Paronychia sessiliflora 
CRY Paronychia sp. 
FAB Astragalus spatulatus 
FAB Astragalus sp. 
LAM Hedeoma drummondii 
LIL Calochortus nuttallii 
LIN Linum perenne 

Permit 298C-A8 
LS Quarry 
Revised Sept. 2012 

0.31 
0.02 
0.31 
1.23 
25.2 

1.86 
0.99 
2.86 

0.43 
0.08 
0.44 
0.16 
0.33 
-
-
0.61 
-
-
1.53 
-
0.02 
0.14 
0.37 
0.05 
-

-
0.02 
-
-
-
0.01 
-
0.63 

5.27 
0.14 
0.24 
0.60 
-
0.01 
0.14 
0.22 
0.04 
0.06 
0.03 
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0.43 0.13 0.16 
0.03 - -
0.42 - -
1.70 0.15 0.19 
33.3 21.3 26.4 

2.58 0.03 0.03 
1.37 0.67 0.82 
3.95 0.69 0.86 

0.60 0.28 0.35 
0.11 - -
0.60 0.54 0.67 
0.22 - -
0.46 - -
- 0.79 0.98 
- 0.38 0.48 
0.84 0.48 0.60 
- 0.03 0.03 
- 0.36 0.44 
2.11 - -
- 0.03 0.03 
0.03 - -
0.19 - -
0.51 0.08 0.10 
0.08 - -
- 0.26 0.32 

- 0.28 0.35 
0.02 - -
- 0.03 0.03 
- 0.05 0.06 
- 0.02 0.02 
0.02 - -
- 0.08 0.10 
0.87 0.19 0.24 

7.29 1.72 2.13 
0.19 - -
0.33 - -
0.83 - -
- 0.54 0.66 
0.02 - -
0.19 - -
0.30 - -
0.05 - -
0.08 - -
0.04 0.05 0.06 

TFN5 1/110 
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MLN Toxicoscordion venenosum 
var. gramineum 
ORO Castilleja an_gustifolia 
ORO Castilleja flava 
PLG Eriogonum alatum 
PLG Eriogonum umbellatum 
PLG Eriogonum sp. 
PLM lpomopsis spicata 
PLM Phlox hoodii 
PTG Penstemon angustifolius 
var. angustifolius 
RAN Delphinium nuttallianum 
RUB Galium boreale 
RUS Maianthemum stellatum 
SAN Comandra umbellata 
SAX Heuchera parvifolia 
VIO Viola nuttallii 
VIO Viola sp. 
family unknown 
Subtotal* 

Subshrubs: 
AST Artemisia frigida 
AST Gutierrezia sarothrae 
PLG Eriogonum sp. 
PLM Linanthus pungens 
Subtotal* 

Shrubs: 
AST Artemisia nova 
AST Artemisia tridentata var. 
vaseyana 
AST Artemisia tripartita var. 
rupicola 
AST Chrysothamnus viscidiflorus 
CAC Opuntia polyacantha 
GRS Ribes cereum 
ROS Cercocarpus montanus 
Subtotal* 

Trees: PIN Pinus flexilis 
Subtotal* 

Annuals: 
Forbs: 

AMA Chenopodium pratericola 
BOR Lappula occidentalis 
BRA Alyssum alyssoides 
BRA Alyssum desertorum 
BRA Camelina microcarpa 

Permit 298C-A8 
LS Quarry 
Revised Sept. 2012 

0.04 
0.08 
-
0.43 
0.12 
0.20 
0.10 
0.65 

-
0.06 
0.08 
-
0.14 
0.24 
-
-
0.04 
13.7 

-
0.08 
0.06 
-
0.1 

2.06 

0.94 

0.10 
7.82 
0.11 
-
16.17 
27.2 

-
-

0.02 
0.02 
1.46 
0.24 
0.25 
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0.05 - -
0.11 0.10 0.13 
- 0.10 0.13 
0.59 0.05 0.06 
0.16 - -
0.27 - -
0.14 - -
0.89 1.10 1.36 

- 0.02 0.02 
0.08 - -
0.11 0.31 0.38 
- - -
0.19 0.05 0.06 
0.33 - -
- 0.10 0.13 
- 0.15 0.19 
0.05 0.08 0.10 
18.9 8.2 10.2 

- 1.44 1.78 
0.11 0.40 0.49 
0.08 - -
- - -
0.2 1.8 2.3 

2.85 4.77 5.90 

1.30 0.03 0.03 

0.10 - 0.14 
7.82 8.85 10.95 
0.15 1.13 1.39 
- 0.77 0.95 
22.36 26.71 33.05 
37.6 42.2 52.3 

- 0.51 0.63 
- 0.51 0.63 

0.03 - -
0.03 - -
2.02 2.37 2.94 
0.33 0.23 0.29 
0.34 0.04 0.05 
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BRA Descurainia sp. - - 0.03 0.03 
BRA Draba nemorosa 0.01 0.02 - -
BRA sp. 0.14 0.19 - -
ORO Orthocarpus luteus 0.10 0.14 - -
PRM Androsace septentrionalis - - 0.03 0.03 
Subtotal* 2.24 3.10 2.69 3.33 

Non-
vascular 2.10 2.90 3.26 4.03 

Subtotal* 2.10 2.90 3.26 4.03 
Total Vegetative Cover 73.4 100.0 80.81 100.0 

* Subtotal across all species within a given life form category 

Table DIXS-6. Quantitative comparison of the (Coniferous-) Mountain Mahogany 
Shrubland (MM(-C)) Affected Area versus EXREFA. Only the 15 major cover species 
are included here. All values are means. (See LQD Guideline 2, Appendix V, Table 3). 

PERENNIAL GRASSES 
AND GRASS-LIKE SPECIES 
Hesperostipa comata 
Elymus smithii 
Ely_mus spicatus 
GYP Carex aurea 
Poa secunda 
Elymus lanceolatus 
GYP Carex sp. 
Subtotal* 
Perennial FORBS 
CRY Cerastium arvense ssp. 
strictum 
AST Heterotheca villosa 
PLM Phlox hoodii 
Subtotal* 
SHRUBS 
ROS Cercocarpus montanus 
AST Chrysothamnus 
viscidiflorus 
AST Artemisia nova 
AST Artemisia tridentata var. 
vaseyana 

Permit 298C-A8 
LS Quarry 
Revised Sept. 2012 

Absolute Cover % 
Affected EXREFA 

Area 

9.73 4.08 
8.10 16.45 
4.08 0.26 
1.86 0.03 
1.23 0.15 
1.08 -
0.99 0.67 
27.07 21.64 

5.27 1.72 

1.53 -
0.65 1.10 
7.45 2.82 

16.17 26.71 
7.82 8.85 

2.06 4.77 
0.94 0.03 
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Subtotal* 26.99 40.36 
Annual Forb 
BRA Alyssum alyssoides 1.46 2.37 
Subtotal* 1.46 2.37 
TOTALS 62.97 67.19 
* Subtotal across all major species within a life form category 

DIX 8.4.3.3 RF (Rock Flat/ Cushion Plant Community) Vegetation Type 

For a description and discussion of this vegetation type see Section DIX8.4.2 above. No 
detailed species composition comparison of Affected Areas versus EXREF A is provided 
because this veg. type is to be reclaimed as a different veg. type. Instead, Table DIX8-7 
below is a detailed species composition description of the veg. cover type for general 
informational purposes. Similarly, no ranked comparison of major species in Affected Areas 
versus EXREF A is provided for the same reasons. Instead, Table DIX8-8 below is a ranked 
summary of major species in Affected Areas ofthis veg. type. For comparison of acreages of 
this vegetation type versus other veg. types see Table DIX8-2 above. 

Table DIX8-7. Rock Flat/ Cushion Plant Community (RF), summary of percent 
vegetation cover data. All values are means. (See LQD Guideline 2, Appendix V, Table 
2). 

Life Form Scientific Name 
Perennial: 
Grasses: Achnatherum hymenoides 

Calamagrostis montanensis 
Elymus smithii 
Elymus spicatus 
Hesperostipa comata 
Koeleria macrantha 
Muhlenbergia richardsonis 
Poa fendleriana 
Poa secunda 
Poa sp. 
Subtotal* 

Forbs: ALL Allium cernuum 
ALL Allium textile 
ALL Allium sp. 
API Musineon divaricatum 
API Musineon tenuifolium 
API unknown 
AST Antennaria microphylla 

Permit 298C-A8 
LS Quarry 
Revised Sept. 2012 
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Vegetation Cover (%) 
Affected Area 

Absolute Relative 

0.37 1.13 
0.35 1.07 
2.35 7.16 
4.91 14.94 
0.02 0.06 
0.35 1.07 
4.70 14.30 
0.68 2.06 
1.04 3.18 
0.02 0.06 
14.1 42.8 

0.14 0.42 
0.29 0.90 
0.20 0.62 
0.09 0.29 
0.19 0.59 
0.01 0.03 
0.09 0.29 
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AST Erigeron nematophyllus 
AST Erigeron ochroleucus 
AST Erigeron sp. 
AST Symphyotrichum? 
AST Tetraneuris acaulis 
AST unknown 
BRA Lesquerella alpina var. alpina 
BRA Lesquerella montana 
BRA Physaria 
BRA Physaria? 
CRS Sedum lanceolatum 
CRY Cerastium arvense ssp. strictum 
CRY Eremogone fendleri 
CRY Eremogone hookeri 
CRY Paronychia sessiliflora 
CRY Paronychia sp. 
FAB Oxytropis multiceps 
FAB Trifolium dasyphyllum 
LAM Hedeoma drummondii 
PLG Eriogonum alatum 
PLG Eriogonum umbellatum 
PLG Eriogonum sp. 
PLM Phlox hoodii 
PTG Veronica? 
RAN Ranunculus sp. 
ROS Potentilla hippiana 
ROS Potentilla sp. 
SEL Selaginella densa 
family unknown 
Subtotal* 

Shrubs: 
AST Artemisia nova 
AST Artemisia tripartita var. rupicola 
AST Chrysothamnus viscidiflorus 
ROS Cercocarpus montanus 
Subtotal* 

Annuals: 
Forbs: 

BOR Lappula occidentalis 
BRA Alyssum alyssoides 
BRA Alyssum desertorum 
BRA Draba nemorosa 
BRA Malcolmia africana 
LIN Unum puberulum 
PRM Androsace septentrionalis 
family unknown 

Permit 298C-A8 
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0.22 
0.07 
0.33 
0.02 
0.55 
0.02 
0.01 
0.06 
0.05 
0.02 
0.53 
0.26 
0.70 
0.11 
0.04 
0.71 
0.04 
0.09 
0.04 
0.06 
0.06 
0.02 
0.79 
0.06 
0.04 
0.07 
0.03 
0.37 
0.13 
6.5 

1.57 
1.11 
1.94 
0.11 
4.7 

0.06 
0.57 
0.68 
0.01 
0.19 
0.02 
0.04 
0.06 

0.68 
0.20 
1.00 
0.06 
1.69 
0.06 
0.03 
0.17 
0.15 
0.07 
1.61 
0.79 
2.14 
0.34 
0.11 
2.15 
0.11 
0.28 
0.12 
0.17 
0.17 
0.06 
2.41 
0.17 
0.11 
0.07 
0.03 
1.13 
0.38 
19.5 

4.77 
3.38 
5.92 
0.34 
14.4 

0.17 
1.75 
2.07 
0.03 
0.56 
0.06 
0.11 
0.17 
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Appendix DIX8- Vegetation Inventory 

Subtotal* 1.62 4.93 

Non-
vascular 5.93 18.04 

Subtotal* 5.93 18.04 
Total Vegetation 32.85 99.68 

*Subtotal across all spectes w1thm a gtven hfe form category 

Table DIXS-8. Quantitative summary of the Rock Flat/ Cushion Plant Community 
(RF) Affected Area. Only the 15 major cover species are included here. EXREF A does not 
apply and was not sampled because this community type is not to be reclaimed as RF. RF 
areas are to be reclaimed as Mixed Shrub/ Grassland (MS), High Elevation Mixed Shrub/ 
Grassland (MSH), or (optionally) to Mountain Mahogany (MM) Shrub land to match nearby 
land cover. All values are means. (See LQD Guideline 2, Appendix V, Table 3). 

Absolute Cover % 
Affected Area 

PERENNIAL GRASSES 
AND GRASS-LIKE SPECIES 
Elymus spicatus 4.91 
Muhlenbergia richardsonis 4.70 
Elymus smithii 2.35 
Poa secunda 1.04 
Poa fendleriana 0.68 
Subtotal* 13.68 
PERENNIAL FORBS 
PLM Phlox hoodii 0.79 
CRY Eremogone fendleri 0.70 
CRY Paronychia sp. 0.71 
AST Tetraneuris acaulis 0.55 
CRS Sedum lanceolatum 0.53 
Subtotal* 3.28 
SHRUBS 
AST Chrysothamnus viscidiflorus 1.94 
AST Artemisia nova 1.57 
AST Artemisia tripartita var. rupicola 1.11 
Subtotal* 4.62 
ANNUAL FORBS 
BRA Alyssum desertorum 0.68 
BRA Alyssum alyssoides 0.57 
Subtotal* 1.25 
TOTALS 22.83 
* Subtotal across all major species within a life form category 

Permit 298C-A8 
LS Quarry 
Revised Sept. 2012 
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Appendix DIX8- Vegetation Inventory 

DIX 8.4.3.4 MSH(-C) ((Coniferous-) High Elevation Mixed Shrub/ Grassland) Veg. 
Type 

For a description and discussion of this vegetation type see Section DIX8.4.2 above. For a 
detailed species composition comparison of Affected Areas versus EXREF A see Table 
DIXS-9 below. For a ranked comparison of major species in Affected Areas versus 
EXREFA see Table DIXS-10 below. For comparison of acreages of this vegetation type 
versus other veg. types see Table DIXS-2 above. 

Table DIXS-9. (Coniferous-) High Elevation Mixed Shrub/ Grassland (MSH(-C)) 
Vegetation Type, summary of percent vegetation cover data. All values are means. (See 
LQD Guideline 2, Appendix V, Table 2). 

Life Form Scientific Name 
Perennial: 
Grasses: 

Bromus carinatus 
Calamagrostis montanensis 
Calamovilfa lol}gjfolia 
Elymus hispidus 
Elymus lanceolatus 
Elymus smithii 
Elymus spicatus 
Elymus trachycaulus 
Festuca idahoensis 
Festuca sp.? 
Hesperostipa comata 
Koeleria macrantha 
Leucopoa kingii 
Melica bulbosa 
Muhlenbergia richardsonis 
Nasella viridula 
Poa arida 
Poa fendleriana 
Poa glauca subsp. Rupicola 
Poa pratensis 
Poa secunda 
Poa sp. 
grass sp. 
Subtotal* 

Grass-like: 
CYP Carex aurea 
CYP Carex deweyana var. 
deweyana 
CYP Carex sp. 

Permit 298C-A8 
LS Quarry 
Revised Sept. 2012 

Vegetation Cover (% 
Affected Area EXREFA 

Absolute 

-
0.67 
-
0.18 
0.55 
9.55 
1.69 
-
7.71 
-
7.03 
4.14 
1.65 
-
0.12 
0.29 
0.60 
1.50 
-
-
4.33 
0.51 
0.24 
39.35 

0.48 

-
0.24 

Page DIX8-27 

Relative Absolute Relative 

- 1.61 1.57 
0.75 - -
- 0.90 0.88 
0.20 - -
0.62 2.73 2.66 
10.77 8.44 8.21 
1.90 0.47 0.46 
- 1.47 1.43 
8.70 6.63 6.44 
- 0.50 0.49 
7.93 7.48 7.28 
4.67 1.46 1.42 
1.87 0.92 0.89 
- 0.14 0.14 
0.13 1.01 0.99 
0.32 - -
0.67 4.73 4.60 
1.69 - -
- 1.04 1.01 
- 3.89 3.78 
4.88 0.97 0.94 
0.58 0.76 0.74 
0.27 0.83 0.81 
44.38 40.8 39.6 

0.54 - -

- 0.56 0.54 
0.27 0.61 0.59 
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Appendix DIX8- Vegetation Inventory 

Subtotal* 

Forbs: ALL Allium cernuum 
ALL Allium textile 
ALL Allium sp. 
API Musineon divaricatum 
API Musineon tenuifolium 
API sp. 
AST Achillea millefolium 
AST Antennaria microphylla 
AST Antennaria rosea 
AST Cirsium canescens 
AST Cirsium flodmanii 
AST Cirsium, native sp. 
AST Crepis runcinata 
AST Erigeron caespitosus 
AST Erigeron eatonii var. eatonii 
AST Erigeron nematophyllus 
AST Erigeron ochroleucus 
AST Erigeron sp. 
AST Heterotheca villosa 
AST Packera fendleri 
AST Packera? - rosette 
AST Taraxacum officinale 
AST Tetraneuris acaulis 
AST Tragopogon dubius 
AST Townsendia hookeri 
BOR Mertensia humilis 
BRA Boechera drummondii 
BRA Boechera holboellii 
BRA Boechera sp. 
BRA Draba oligosperma 
BRA Lesquerella alpina var. alpina 
BRA Lesquerella ludoviciana 
BRA Lesquerella montana 
BRA Lesquerella sp. 
BRA Lesquerella? 
BRA unknown 
CAM Campanula11_arryi 
CAM Campanula rotundifolia 
CRS Sedum lanceolatum 
CRY Cerastium arvense ssp. 
strictum 
CRY Eremogone fendleri 
CRY Eremogone hookeri 
CRY Minuartia nuttallii var. nuttallii 
CRY Paronychia depressa 
CRY Paronychia sp. 

Permit 298C-A8 
LS Quarry 
Revised Sept. 2012 

0.71 

0.08 
0.04 
0.12 
-
0.01 
-
2.61 
0.96 
-
0.10 
0.01 
-
0.02 
-
0.15 
0.71 
-
0.15 
-
-
-
0.68 
0.08 
-
0.26 
0.02 
0.04 
0.03 
-
0.06 
-
0.06 
0.07 
0.02 
-
-
-
0.01 
0.50 

6.29 
3.19 
0.02 
-
0.05 
0.32 
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0.81 1.17 1.13 

0.09 0.11 0.11 
0.04 - -
0.13 0.10 0.10 
- 0.04 0.04 
0.01 0.20 0.19 
- 0.05 0.05 
2.95 1.24 1.20 
1.08 1.17 1.13 
- 0.19 0.19 
0.11 - -
0.01 
- 0.68 0.66 
0.03 
- 0.1 0.1 
0.17 0.15 0.15 
0.81 0.31 0.31 
- 0.07 0.06 
0.17 - -
- 0.29 0.28 
- 0.01 0.01 
- 0.01 0.01 
0.77 1.11 1.08 
0.09 0.31 0.30 
- 0.01 0.01 
0.29 0.06 0.05 
0.02 0.09 0.09 
0.04 0.01 0.01 
0.03 - -
- 0.01 0.01 
0.07 0.04 0.04 
- 0.03 0.03 
0.07 - -
0.08 0.06 0.05 
0.03 - -
- 0.01 0.01 
- 0.01 0.01 
- 0.07 0.06 
0.01 0.22 0.22 
0.57 0.38 0.37 

7.09 2.25 2.19 
3.60 0.19 0.19 
0.03 - -
- 0.03 0.03 
0.05 0.60 0.58 
0.36 0.49 0.48 

TFN5 11110 
Approved: -----

TFN 5 1/110 
~(nn nr.r 15,2012 



( 

( 

( 
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CRY Pseudostellaria jamesiana 
FAB Astragalus flexuosus 
FAB Astragalus miser var. 
oblongifolius 
FAB Astragalus spatulatus 
FAB Astragalus sp. 
FAB Lupinus argenteus 
FAB Oxytropis deflexa 
FAB Oxytropis multiceps 
FAB Oxytropis sericea var. sericea 
FAB Oxytropis sp. 
FAB Vicia americana 
LAM Hedeoma drummondii 
LIL Calochortus nuttallii 
LIN Linum perenne 
MLN Toxicoscordion venenosum 
var. gramineum 
ORO Castilleja flava 
PLG Eriogonum alatum 
PLG Polygonum sp. 
PLM Phlox hoodii 
PTG Besseya wyomingensis 
PTG Plantago tweedyi 
RAN Ranunculus ranunculinus 
RAN Ranunculus 
ROS Potentilla argentea var. 
argentea 
ROS Potentilla concinna var. 
bicrenata 
RUB Galium boreale 
SAX Heuchera parvifolia 
VIO Viola nuttallii 
VIO Viola sp. 
family unknown 
Subtotal* 

Subshrub: 
AST Artemisia frigida 
Subtotal* 

Shrubs: 
AST Artemisia nova 
AST Artemisia tridentata var. 
vaseyana 
AST Artemisia tripartita var. 
rupicola 
AST Chrysothamnus viscidiflorus 
CPR Symphoricarpos oreophilus 
Subtotal* 

Trees: SAL Populus tremuloides 

Permit 298C-A8 
LS Quarry 
Revised Sept. 2012 

-
-

0.19 
0.25 
2.70 
-
0.24 
0.24 
-
-
0.05 
-
0.03 
0.01 

0.12 
0.07 
0.12 
0.01 
2.78 
0.74 
0.01 
0.02 
0.05 

-

0.06 
0.02 
0.07 
-
-
0.19 
24.65 

0.90 
0.90 

0.18 

8.58 

9.34 
1.19 
-
19.29 

-
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- 0.26 0.26 
- 0.38 0.36 

0.21 0.08 0.08 
0.28 0.16 0.16 
3.05 1.02 0.99 
- 0.13 0.12 
0.27 - -
0.27 0.08 0.08 
- 1.08 1.05 
- 0.07 0.07 
0.05 1.32 1.28 
- 0.01 0.01 
0.03 0.60 0.58 
0.01 - -

0.13 - -
0.08 0.55 0.54 
0.13 0.01 0.01 
0.01 - -
3.13 0.82 0.6 
0.83 1.39 1.35 
0.01 - -
0.03 0.10 0.09 
0.06 - -

- 0.03 0.03 

0.07 - -
0.03 0.36 0.35 
0.08 - -
- 0.18 0.18 
- 0.15 0.15 
0.21 0.11 0.11 
27.81 19.6 19.0 

1.01 1.56 1.51 
1.01 1.56 1.51 

0.20 0.97 0.95 

9.68 22.09 21.49 

10.53 4.39 4.27 
1.34 - -
-- 0.04 0.04 
21.76 27.50 26.74 

- 1.55 1.51 
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Appendix DIX8- Vegetation Inventory 

PIN Pinus flexilis - - 0.38 0.36 
PIN Pseudotsuga menziesii - - 0.14 0.13 
Subtotal* - - 2.07 2.01 

Annual: 
Grasses: Bromus japonicus 0.13 0.14 0.55 0.54 

Bromus tectorum 0.14 0.15 0.26 0.26 
Vulpia octoflora 0.02 0.03 0.21 0.20 
Subtotal* 0.29 0.32 1.03 1.00 

Forbs: 
AMA Chenopodium pratericola 0.05 0.06 - -
AMA Monolepis nuttaliana 0.01 0.02 - -
BOR Lappula occidentalis 0.13 0.14 0.15 0.14 
BRA Alyssum alyssoides 0.39 0.44 0.46 0.45 
BRA Alyssum desertorum 1.09 1.23 6.47 6.29 
BRA Descurainia sp. - - 0.01 0.01 
BRA Draba nemorosa 0.02 0.03 - -
BRA Halimolobos virgata 0.01 0.01 - -
ORO Orthocarpus luteus 0.02 0.03 0.08 0.08 
PLG Polygonum sawatchense ssp. 
sawatchense 0.01 0.01 0.18 0.17 
PLM Collomia linearis - - 0.15 0.15 
PRM Androsace septentrionalis 0.03 0.03 0.18 0.17 
family unknown 0.14 0.16 - -
Subtotal* 1.91 2.15 7.69 7.48 

Non-
vascular 1.56 1.76 1.48 1.44 

Subtotal* 1.56 1.76 1.48 1.44 
Total Vegetation 88.67 100.00 102.82 100.00 

* Subtotal across all species within a given life form category 

Table DIXS-10. Quantitative comparison of the (Coniferous-) High Elevation Mixed 
Shrub/ Grassland (MSH(-C)) Vegetation Type, Affected Area versus EXREFA. Only 
15 major cover species are included here. All values are means. (See LQD Guideline 2, 
Appendix V, Table 3). 

PERENNIAL GRASSES 
AND GRASS-LIKE SPECIES 
Elymus smithii 
Festuca idahoensis 
Hesperostipa comata 

Permit 298C-A8 
LS Quarry 
Revised Sept. 2012 

Absolute Cover % 
Affected EXREFA 

Area 

9.55 8.44 
7.71 6.63 
7.03 7.48 
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Poa secunda 4.33 0.97 
Koeleria macrantha 4.14 1.46 
Elymus spicatus 1.69 0.47 
Leucopoa kingii 1.65 0.92 
Poa fendleriana 1.50 -
Subtotal* 37.60 26.37 
FORBS 
CRY Cerastium arvense ssp. 6.29 2.25 
strictum 
CRY Eremogone fendleri 3.19 0.19 
PLM Phlox hoodii 2.78 0.82 
FAB Astragalus sp. 2.70 1.02 
AST Achillea millefolium 2.61 1.24 
Subtotal* 17.57 5.52 
SHRUBS 
AST Artemisia tripartita var. 9.34 4.39 
rupicola 
AST Artemisia tridentata var. 8.58 22.09 
vaseyana 
Subtotal* 17.92 26.48 
TOTALS 73.09 58.37 
* Subtotal across all major species within a life form category. 

DIX 8.4.3.5 MXC (Mixed Conifer Forest) Vegetation Type 

For a description and discussion of this vegetation type see Section DIX8.4.2 above. For a 
detailed species composition comparison of Affected Areas versus EXREF A see Table 
DIXS-11 below. For a ranked comparison of major species in Affected Areas versus 
EXREFA see Table DIXS-12 below. For comparison of acreages ofthis vegetation type 
versus other veg. types see Table DIXS-1 above. 

Table DIXS-11. Mixed Conifer Forest (MXC) Vegetation Type, summary of percent 
vegetation cover data. All values are means. (See LQD Guideline 2, Appendix V, Table 
2). 

Life Form Scientific Name 
Perennial: 
Grasses: Achnatherum hymenoides 

Elymus lanceolatus 
Elvmus smithii 

Permit 298C-A8 
LS Quarry 
Revised Sept. 2012 

Vegetation Cover (% 
Affected Area EXREFA 

Absolute Relative Absolute Relative 

0.63 0.44 - -
- - 1.33 0.74 
3.00 2.14 3.17 1.75 

TFN5 1/110 
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Elymus spicatus 
Hesperostipa comata 
Koeleria macrantha 
Leucopoa kingii 
Nasella viridula 
Poa fendleriana 
grass sp. unknown 
Subtotal* 

Grass-like: 
CYP Carex aurea 
CYP Carex geyeri 
CYP Carex sp. 
Subtotal* 

Forbs: API Cymopterus lemmonii 
API Musineon tenuifolium 
API Osmorhiza chilensis 
AST Achillea millefolium 
AST Antennaria rosea 
AST Arnica cordifolia 
AST Erigeron caespitosus 
AST Erigeron eatonii var. eatoni 
AST Erigeron nematophyllus 
AST Erigeron ochroleucus 
AST Heterotheca villosa 
AST Packera fendleri 
AST Solidago simplex 
AST Taraxacum officinale 
AST Tetraneuris acaulis 
AST sp. 
BOR Mertensia humilis 
BOR Onosmodium molle var. 
occidentale 
BOR Phacelia heterophylla? 
BRA Boechera holboellii 
BRA Lesquerella montana 
BRA Lesquerella? 
CAM Campanula rotundifolia 
CRS Sedum lanceolatum 
CRY Cerastium arvense ssp. 
strictum 
CRY Eremogone fendleri 
CRY Pseudostellaria jamesiana 
CRY Silene drummondii 
FAB Astragalus miser var. 
oblongifolius 
FAB Astragalus spatulatus 
FAB Astragalus sp. 
FAB Oxytropis deflexa 

Permit 298C-A8 
LS Quarry 
Revised Sept. 2012 

0.77 
4.35 
0.10 
7.28 
2.02 
0.73 
0.63 
18.89 

3.17 
6.85 
0.85 
10.88 

-
0.06 
0.06 
0.20 
0.04 
1.54 
0.04 
0.01 
0.06 
0.11 
-
0.04 
2.04 
1.47 
0.08 
-
0.18 

0.01 
0.21 
0.04 
0.02 
0.02 
1.73 
0.29 

0.49 
0.36 
0.01 
-

0.23 
-
0.21 
0.13 
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0.55 - -
3.09 8.14 4.49 
0.07 0.37 0.20 
5.18 7.33 4.04 
1.44 0.33 0.18 
0.52 0.70 0.39 
0.44 - -
13.43 20.04 11.06 

2.25 5.00 2.76 
4.87 19.90 10.98 
0.61 2.67 1.47 
7.74 27.57 15.21 

- 0.27 0.15 
0.04 0.17 0.09 
0.04 - -
0.14 0.87 0.48 
0.03 - -
1.10 3.61 1.99 
0.03 - -
0.01 - -
0.04 - -
0.08 - -
- 0.33 0.18 
0.03 - -
1.45 0.30 0.17 
1.05 0.23 0.13 
0.06 0.17 0.09 
- 0.20 0.11 
0.13 0.17 0.09 

0.01 - -
0.15 - -
0.03 - -
0.01 - -
0.01 - -
1.23 0.10 0.06 
0.21 0.07 0.04 

0.35 0.60 0.33 
0.26 0.67 0.37 
0.01 - -
- 0.07 0.04 

0.08 - -
- 0.03 0.02 
0.15 0.17 0.09 
0.09 - -
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ONA Chamerion angustifolium 
var. canescens 
ORO Castilleja flava 
PLG Eriogonum umbellatum 
PLM Phlox hoodii 
PLM unknown 
PTG Besseya wyomingensis 
PTG Plantago tweedyi 
RAN Thalictrum 
RAN sp. 
ROS Fragaria vesca 
ROS Potentilla concinna var. 
bicrenata 
ROS Potentilla _gracilis 
RUB Galium boreale 
RUS Maianthemum stellatum 
SAN Comandra umbellata 
SAX Lithophrag_ma glabrum? 
SAX Saxifraga? 
VIO Viola adunca 
VIO Viola sp. 
family unknown 
Subtotal* 

Subshrubs: BER Berberis repens 
Subtotal* 

AST Artemisia tridentata var. 
Shrubs: vaseyana 

AST Chrysothamnus 
viscid iflorus 
CPR Symphoricarpos oreophilus 
CUP Juniperus communis 
GRS Ribes cereum 
ROS Cercocarpus montanus 
SAP Acer glabrum 
Subtotal* 

Trees: SAL Populus tremuloides 
PIN Abies bifolia var. bifolia 
PIN Pinus contorta 
PIN Pinus flexilis 
PIN Pseudotsu_g_a menziesii 
Subtotal* 

Annual: 
Grasses: 

Bromus tectorum 
Subtotal* 

Permit 298C-A8 
LS Quarry 
Revised Sept. 2012 

0.02 
0.10 
0.21 
0.01 
0.23 
0.35 
-
-
-
0.55 

-
0.10 
0.71 
-
0.04 
-
-
2.44 
0.25 
0.40 
15.13 

0.42 
0.42 

2.35 

-
1.04 
2.08 
0.17 
-
-
5.64 

1.35 
8.44 
-
33.04 
25.98 
68.81 

0.21 
0.21 
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0.01 - -
0.07 - -
0.15 0.47 0.26 
0.01 0.50 0.28 
0.16 - -
0.25 0.43 0.24 
- 0.07 0.04 
- 0.27 0.15 
- 0.07 0.04 
0.39 - -

- 0.13 0.07 
0.07 - -
0.50 0.45 0.25 
- 0.07 0.04 
0.03 - -
- 0.02 0.01 
- 0.03 0.02 
1.73 0.40 0.22 
0.18 - -
0.28 - -
10.67 10.93 6.03 

0.30 9.67 5.33 
0.30 9.67 5.33 

1.67 - -

- 1.33 0.73 
0.74 0.27 0.15 
1.48 10.17 5.61 
0.12 - -
- 0.30 0.17 
- 0.03 0.02 
4.01 12.10 6.68 

0.96 16.53 9.12 
6.00 11.93 6.59 
- 7.00 3.86 
23.50 9.07 5.01 
18.48 31.00 17.11 
48.94 75.54 41.69 

0.15 - -
0.15 - -
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Forbs: 
AMA Chenopodium rubrum 0.13 0.09 - -
AMA Chenopodium sp. 0.21 0.15 - -
BOR Asperugo ~rocumbens 3.02 2.15 - -
BRA Alyssum desertorum - - 0.17 0.09 
BRA Descurainia sophia 0.04 0.03 - -
PLG Polygonum sawatchense 
ssp. sawatchense 0.19 0.13 0.2 0.1 
PLM Collomia linearis 0.15 0.10 - -
PRM Androsace septentrionalis 0.03 0.02 - -
PTG Veronica peregrina var. 
xalapensis 1.25 0.89 - -
Subtotal* 5.00 3.56 0.38 0.21 

Non-
vascular 15.65 11.13 24.99 13.79 

Subtotal* 15.65 11.13 24.99 13.79 
Total Vegetation 140.62 99.92 181.20 100.00 

* Subtotal across all species within a given life form category 

Table DIXS-12. Quantitative comparison of the Mixed Conifer Forest (MXC) 
Vegetation Type, Affected Area versus EXREFA. Only the 15 major cover species are 
included here. All values are means. (See LQD Guideline 2, Appendix V, Table 3). 

PERENNIAL GRASSES 
AND GRASS-LIKE SPECIES 
Leucopoa kingii 
CYP Carex geyeri 
Hes_Qerostipa comata 
CYP Carex aurea 
E!y_mus smithii 
Nasella viridula 
Subtotal* 
PERENNIAL FORBS 
VIO Viola adunca 
AST Solidago simplex 
CAM Campanula rotundifolia 
Subtotal* 
SHRUBS 
AST Artemisia tridentata var. 
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Absolute Cover % 
Affected EXREFA 

Area 

7.28 7.33 
6.85 19.90 
4.35 8.14 
3.17 5.00 
3.00 3.17 
2.02 0.33 
26.67 43.87 

2.44 0.40 
2.04 0.30 
1.73 0.10 
6.21 0.80 

2.35 -
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vaseyana 
CUP Juniperus communis 2.08 10.17 
Subtotal* 4.43 10.17 
TREES 
PIN Pinus flexilis 33.04 9.07 
PIN Pseudotsuga menziesii 25.98 31.00 
PIN Abies bifolia var. bifolia 8.44 11.93 
Subtotal* 67.46 52.00 
Annual Forbs 
BOR Asperugo procumbens 3.02 -
Subtotal* 3.02 -
TOTALS 107.79 106.84 
* Subtotal across all major species within a hfe form category 

DIX 8.4.4 Cover Sample Adequacy Results 

For this study the Extended Reference Area (EXREF A) included all areas not to be mined in 
the permit area except areas associated with the reclaimed North Piper and South Piper 
Quarry areas, which were excluded from the cover .study. 

Minimum samples sizes from LQD Guideline 2 were met for all sampled categories. See 
Addendum DIX8 F, Table DIXS-F-1 for proposed sample sizes and Tables DIXS-13 and 
DIXS-14 below for sample adequacy data based respectively on percent vegetation cover 
and percent total cover. Due to the logistical challenges ofthis vegetation study, vegetation 
cover study sample numbers were less than the Computed Adequate Sample Size except for 
the case ofMSH-C Affected area% Total Cover. Every effort was made to achieve Sample 
Adequacy while dealing with the study's logistical challenges. The logistical challenges 
arose from the combination of 1) the prescribed stepwise site selection methods, and 2) the 
rugged topography ofthe study area. The prescribed site selection method included the use 
of the EXREF A concept in conjunction with a site selection plan that required the worker to 
pass up office-selected sites instead of sampling them until higher priority sites on a different 
ridge were sampled. This made it necessary to make repeated sampling visits to each ridge 
or canyon within the permit area rather than allowing adequate data collection in one or two 
visits. The rugged topography of the permit area largely restricts motorized travel to limited 
numbers of east-west trending 4WD 2-track roads, which mostly follow either a ridgetop or a 
canyon bottom. Though the sample sizes were not optimal, LQD (Robin Jones, pers. 
comm.) has said that Computed Adequate Sample Size would probably not be strictly 
necessary in the case of this study. 
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Table DIXS-13. Summary of sample adequacy calculations for % Vegetation Cover using 
the formula ofLQD (2008) and Statistical Table 2 of Ott (1993). (See LQD Guideline 2, 
Appendix V, Table 4). 

Computed 
Vegetation Actual Adequate Confidence 
Cover(%) x+1 Sample Sample Computed Level 
S.D. Size Size z-value Achieved (%) 

AFFECTED AREA 
Grasslands 
MS 84.42 +/- 15.33 18 53 2.3364 99.01 
MSH(-C) 88.67 +/- 28.22 28 39 1.6626 95.15 
RF 32.85 +/- 22.00 18 122 0.6335 52.86 
Shrublands & Forests 
MM(-C) 72.34 +/- 29.10 17 63 0.9757 83.40 
MXC 140.62 +/- 48.86 16 47 1.1512 87.49 
EXREFA 
Grasslands 
MS 71.29 +/- 27.86 19 59 1.2400 89.25 
MSH(-C) 102.82 +/- 41.09 24 62 1.2258 89.07 
Shrublands & Forests 
MM(-C) 80.81 +/- 39.0 13 90 0.8544 80.29 
MXC 181.20 +/- 80.74 10 77 0.7097 76.11 

Table DIXS-14. Summary of sample adequacy calculations for% Total Cover using the 
formula ofLQD (2008) and Statistical Table 2 of Ott (1993). (See LQD Guideline 2, 
Appendix V, Table 4). 

AFFECTED AREA 
Grasslands 
1. MS 
2. MSH(-C) 
3.RF 
Shrublands & Forests 
1. MM(-C) 
2.MXC 
EXREFA 
Grasslands 
1. MS 
2. MSH(-C) 
Shrublands & Forests 
1. MM(-C) 
2.MXC 
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Total Cover(%) x+1 
S.D. 

96.27 +/- 15.07 
99.66 +I~ 25.45 
86.45 +/- 31.42 

1 04.71 +/- 53.29 
183.72 +/- 45.37 

81.72 +/- 24.25 
118.20 +/- 37.64 

110.50 +/- 38.20 
211.80 +/- 87.49 

Computed 
Actual Adequate Confidence 
Sample Sample Level 
Size Size Computed z-value Achieved (%) 

18 102 2.7095 99.66 
28 26 2.0717 98.08 
18 36 1.1673 87.90 

17 100 0.8101 79.10 
16 24 1.6198 94.29 

19 34 1.4690 92.92 
24 39 1.5383 93.82 

13 46 1.0431 85.08 
10 66 0.7655 75.17 
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DIX 8.4.5 Extended Reference Areas Suitability 

As indicated under Methods, areas to mine and EXREF A were sampled separately in the 
cover study to enable comparison. This is because ridgetops to be mined were hypothesized 
to generally have less vegetation cover than the adjacent unaffected ravines, which could 
affect the appropriateness of how the Extended Reference Area concept is applied for bond 
release studies. This hypothesis of differences was weakly supported by the data, calling the 
suitability ofthe EXREFA method into question for this permit (see Table DIXS-15 below). 

Table DIXS-15. Summary cover data from Affected Area and Extended Reference 
Area sampling. All values are means+/- one standard deviation. These data constitute the 
pre-mining values for use in the Extended Reference Area method for evaluating 
revegetation success. (See LQD Guideline 2, Appendix V, Table 5). 

AFFECTED AREA Extended Reference Area 

Absolute Absolute 
Vegetation Absolute Total Vegetation Absolute Total 
Cover(%) Cover(%) Cover(%) Cover(%) 

Grasslands 
1. MS 84.42 +/- 15.33 96.27 +/- 15.07 71.29 +/- 27.86 81.72 +/- 24.25 
2. MSH(-C) 88.67 +/- 28.22 99.66 +/- 25.45 102.82 +/- 41.09 118.20 +/- 37.64 
3.RF 32.85 +/- 22.00 86.45 +/- 31.42 NA NA 
Shrublands & 
Forests 
1. MM(-C) 72.34 +/- 29.10 104.71 +/- 53.29 80.81 +/- 39.0 110.50 +/- 38.20 
2.MXC 140.62 +/- 48.86 183.72 +/- 45.37 181.20 +/- 80.74 211.80 +/- 87.49 

Based only on the data in Table DIXS-15, above, one might conclude that the MS EXREF A 
would be suitable for bond release studies using the standard alpha level, but that for MSH(
C), MM( -C), and MXC the proposed EXREF A would not be appropriate for bond release 
studies, tending to make bond release unachievable. Following that logic, ridgetop area(s) to 
be mined in future years would likely make more appropriate REF A. An alternate standard 
for bond release could perhaps be approved that would use a larger value for alpha, so that a 
revegetation cover study parameter may only need to be, for example, 60% of the 
corresponding EXREF A cover study parameter. There may not be an established rational 
method to decide on a fair value of alpha in such a scenario. Perhaps there exists a different 
statistical method that would be appropriate. 

An alternative interpretation of the data above may be as follows. This table (DIXS-15) 
should be interpreted in conjunction with sample adequacy information (Table DIXS-13 and 
Table DIXS-14), which may lead one to the conclusion of insufficient data to evaluate the 
suitability of an EXREF A for a bond release comparison. Following this line of thinking, no 
vegetation type has confidence levels of 90% or greater for both % Vegetation Cover and % 
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Appendix DIX8- Vegetation Inventory 

Total Cover for both Affected Area and EXREF A. Therefore, there is not sufficient evidence 
for or against the hypothesis that EXREF A would be suitable for future bond release studies 
in the proposed permit area. 

MCC proposes that LQD make the assumption that a larger dataset would support the 
hypothesis that the vegetation cover of Affected Areas are statistically different than those of 
their proposed EXREF As. MCC proposes that rather than EXREF A, REF A's should be 
specially selected for individual bond release studies considering elevation, aspect, 
topographic position (ridgetop not ravine), and concavity (ridgetop or hilltop not a ravine or 
depression). In many cases to avoid elevation being a confounding variable, it may be best to 
have one half of the REF A at a lower elevation than the revegetation and the other half at a 
higher elevation. Similar considerations may be possible for other likely variables. MCC 
will resolve with LQD the location, nature and areal extent of each necessary REF A at least 
three months before the desired sampling season. 

DIX 8.4.6 Tree Inventory Results & Discussion 

The tree inventory provides detailed spatially explicit projections for the numbers, kinds, and 
conditions of trees in the Affected Areas of the proposed permit. 

Tree field forms with raw data for each tree field site are available in Addendum DIX8 E. 
Information from the field forms is collected in Addendum DIX8 D, Table DIXS-20- Tree 
Inventory Field Site Metadata and Table DIXS-21- Tree Inventory Field Data By Field 
Site Code. Locations ofthe Field Data Collection Sites are marked in Map DIXS-4. 

A numerical summary of the results of the tree inventory are found in Addendum DIX8 D, 
Table DIXS-22- Tree Predictions by Map Polygon, Road Segment, and Numbered Pit. 
This table summarizes each tree parameter of the Tree Inventory by Tree Prediction Polygon, 
Numbered Pit Area, and new road segment. The estimated Grand Total for all proposed 
disturbance for this Permit Application including Pits and Roads is 41 ,415 Affected Trees. 
Considering only limber pine (Pinus flexilis) plus Douglas fir (Pseudotsuga menziesii) the 
corresponding Grand Total is 30,662 Affected Trees. 

The spatial distribution of trees and tree parameters in the permit area is indicated by Map 
DIXS-4 used in conjunction with Table DIXS-22. The map contains Tree Prediction 
Polygons each labeled with a polygon number. A polygon may be looked up in Table 
DIXS-22 by its polygon number to see predicted numbers, sizes, species, and conditions of 
trees within that polygon in 2009. Correspondingly, segments of proposed haulroads are 
labeled on the map with segment numbers that function like the polygon numbers described 
above. All proposed pit areas are included in Prediction Polygons, but proposed haulroad 
segments where no trees are predicted are not assigned segment numbers. 
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Due to the current beetle-kill epidemic, the live tree density and distribution data of 2009 
only represent that one year. Thus the data are invalid for establishing future tree 
replacement performance standards. MCC accepts the offer from LQD to conduct counts of 
total live trees (by species) within one year prior to the initial disturbance for a new pit, pit 
expansion, or other construction. The tree counts are to be tracked cumulatively by 
disturbance unit in each Annual Report. Such tree counts will lead to specific tree 
replacement numbers and species for bond release evaluations. 

DIX 8.4.7 Results for Individual Species 

As described in LQD Guideline 2, Appendices I, III, and IV this portion of the vegetation 
inventory presents results and discussion pertaining to individual plant species documented 
in the A8 Permit Area. 

DIX 8.4.7.1 Plant Species List, Results 

Vascular plant species documented are listed by family acronym, scientific name, and 
common names under life form categories (perennial grasses, perennial forbs, perennial 
succulents (cacti), subshrubs, shrubs, trees, annual grasses, and annual forbs). See 
Addendum DIX8 A, Table DIX8-19. Methods used to construct this species list are 
described in section DIX 8.3.4 Plant Species List, Compilation Methods. 

DIX 8.4.7.2 Species of Special Concern, Results 

As described under DIX 8.3.5 Survey Methods for Plant Species of Special Concern, a 
watch list of species was produced for use in the inventory's fieldwork. 

Species that were searched for or located in the survey are discussed below. 

Achnatherum contractum (Poaceae). Synonym: Oryzopsis contracta. Common name: 
contracted Indian ricegrass. Conservation status: This species is no longer included on 
WYNDD concern list. Study Results: After the study this species is still not known from 
any 298C permit areas but only a historic specimen from a Laramie city water tower. 

Astragalus tridactylicus (Fabaceae). Synonym: NA. Common name: three-fingered 
milkvetch. Conservation Status: WYNDD List, Potential concern; Heritage Rank G4/S2 
(Heidel 2007). Study Results: Not found in A8 field inventory, not documented in A8 area 
nor found in WYNDD AS survey. Distribution: It is found in similar habitat in Red Buttes 
area of the Laramie Range. 

Boechera perennans (Brassicaceae). Synonym: Arabis perennans. Common name: 
perennial rockcress. Conservation Status: Species not included in WYNDD 2007 concern 
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list (Heidel2007). Study Results: Not found in A8 field survey, documented in the A8 area, 
nor found in WYNDD AS survey. Distribution: The A5 permit (1995) says the species was 
previously known from vicinity of quarries but not located in A5 survey perhaps due to early 
phenology and/or outbreak of a yellow fungus on mustards that spring. NatureServe (2006; 
2009-02-20 visit) indicates two occurrences in Albany Co. from 1980 and no others. 

Carex parryana var. unica (Cyperaceae). Synonyms: Carex parryana ssp. hallii; Carex 
hallii. Common name: Hall's sedge. Conservation status: WYNDD Plant List, Peripheral 
(Low conservation priority); Heritage Rank: G4?Q, Sl/S2 (Heidel2007; Fertig 1999b). 
Study Results: The hypothetical habitat areas (Fertig 1999b) for this species in Government 
Gully were searched and plant specimens were collected for lab identification, but no 
occurrences of this species were found in this study. 

Eriogonum arcuatum var. arcuatum (Polygonaceae). Synonym: Eriogonumjamesii var. 
jlavescens. Common name: James' wild buckwheat. Conservation status: Formerly held 
conservation status but is no longer on the WYNDD List (Heidel 2007). Study Results: na. 

Eriogonum exilifolium (Polygonaceae). Synonyms: NA. Common name: slender-leaved 
buckwheat. Conservation Status: WYNDD Plant List: Regional endemic 
(Medium conservation priority); Heritage Rank G3 S2; USFS Region 2 Sensitive (Heidel 
2007). Study Results: Sought for but not found in current field inventory. Unknown from 
A8 area but sought in A-5 study. Distribution: Was to be sought in A8 study due to presence 
in Red Buttes area of Laramie range on red sandstone. 

Packera crocata (Asteraceae). Synonyms: Senecio crocatus. Common name: saffron 
groundsel. Conservation Status: WYNDD List, Regional endemic (Medium conservation 
priority); SOLC (Species of Local Concern) in the Medicine Bow National Forest; Heritage 
Rank G4 S 1? (Fertig 2000; Heidel 2007). Results: Sought but not found in field inventory; 
unknown from permit area. 

Pinus jlexilis (Pinaceae). Synonyms: NA. Common name: limber pine. Conservation 
status: Wyoming BLM Sensitive Species (BLM 2010-03-31). A planning discussion (LQD, 
R. Jones pers. Comm. 2009-06-05) for this vegetation appendix Study planning discussion 
with indicated this species as the most important tree species to be replaced in this permit 
expansion's Reclamation Plan. Study Results: This species has long been known to be the 
most common tree in the new permit area. Its distribution, abundance, and other parameters 
are detailed in section DIX 8.4.6 Tree Inventory Results & Discussion. (See also the 
photographs in Addendum DIX8 B, many of which include this species.) 

Phacelia alba (Boraginaceae). Synonyms: Phacelia neomexicana var. alba. Additionally, 
this genus historically was placed in the family Hydrophyllaceae. Common names: white 
scorpion-weed, white phacelia. Conservation status: WYNDD List, Peripheral (Low 
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conservation priority); SOLC (Species of Local Concern) in the Medicine Bow National 
Forest; Heritage Rank: Global G4G5, StateS 1. Study Results: Before this study the species 
was not documented in the proposed permit area. Voucher specimen JB 2009-08-12 s.n. 
(11 :30am field site). Voucher site description: Albany County, Laramie Range, T15N 
R 72W S20NW ~ ofNE 1/4. From dry ephemeral stream channel bottom in Government 
Gully ca. 50 m up the channel from where the soil surface of the wetland area became visibly 
wet. Dominant species at microsite were Artemisia tridentata ssp. vaseyana, Gutierrezia 
sarothrae, Poa sp., Allyssum allysoides, Elymus smithii, and Bromus tectorum. (See Map 
DIX8-3; Fig. 13, Photo 8262; and Fig. 14, Photo 8257). 

Phacelia denticulata (Boraginaceae). Synonyms: NA. Historically placed in the family 
Hydrophyllaceae. Common name: Rocky Mountain phacelia. (See close-up photo of plants 
in Figure 6, Photo 7636; Addendum DIX 8 B). Conservation Status: WYNDD List, 
Regional endemic (Medium Conservation priority); SOLC (Species of Local Concern) in the 
Medicine Bow National Forest; NatureServe G3?S2 (Fertig 1999). Study Results: In this 
study, fieldwork documented a population extension beyond where it was already known 
(Fertig 1995) in the approved permit area. This population extension is farther west into 
section 36 (see Map DIX8-3 showing presence in 1995, and areas of both documented 
presence and documented absence in 2009.). Voucher specimen JB 2009-08-24 s.n. 
Voucher Site Description: Albany Co., Laramie Range, T15N R73W, Section 36, Center of 
E half. Near drainage bottom W of open limestone Pit #6 of AS mine plan; halfway between 
Pit #6 and the two-track road in Section 36 that crosses the drainage. 

Physaria acutifolia var. acutifolia (Brassicaceae). Synonyms: NA. Common name: 
sharpleaftwinpod. Conservation Status: Status not documented on WYNDD website 
(Heidel2007). NatureServe Status: G5 T4 (Apparently Secure) (NatureServe 2011). Study 
Results: The species has not been documented for the proposed permit area, nor was it 
encountered in the current study. 

Sisyrinchium pallidum (Iridaceae). Synonyms: NA. Common Name: pale blue-eyed
grass. Conservation Status: WYNND Potential Concern List; Heritage Rank G2G3 S2S3, 
Range Context: Regional endemic/core, Wyoming Contribution Rank: High; formerly a C2 
Candidate for listing under the Endangered Species Act; USFS Region 2: Sensitive. (Heidel 
2007, Fertig & Heidel2008). Study Results: Found Voucher specimen JB 2009-08-12 s.n. 
Voucher Site Description: Albany Co., Laramie Range, T15N R72W Either Section 30, 17, 
or 18. At or near wetland reach of Government Gully in conjunction with wetland inspection 
(see Map DIX8-3). 

Sphaeromeria simplex (Asteraceae). Synonyms: Tanacetum simplex. Common name: 
Laramie false sage. Conservation status: USFS R2 Sensitive; former C2 Candidate under 
the Endangered Species Act; WYNND List High Priority; WY endemic; Heritage Status G2 
S2; WY BLM Sensitive (Heidel2007, Fertig 2006). Study Results: No new occurrence 
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areas were found in 2009-2010 field seasons during extensive fieldwork. For known (Fertig 
1995) occurrences see Map DIX8-3. 

Species of Concern, Summary ofFindings. In summary, there are now five documented 
plant species in the proposed permit area that have special status (see Map DIX8-3). New 
occurrences of the following rare plant species were found in the proposed permit area: 
Phacelia denticulata, Phacelia alba, and Sisyrinchium pallidum. Mountain Cement 
Company for years has protected Sphaeromeria simplex in the permit area with an easement 
which is monitored periodically by the Nature Conservancy and others. Pinus jlexilis is the 
dominant tree of the expanded permit area (see Map DIX8-4) and has recently been given 
special conservation status as indicated above. 

Species of Concern, Implications ofFindings. This permit includes reasonable mitigation 
strategies which should be adequate to protect these plant species in the permit area. 
Sphaeromeria simplex is only known from areas where no new roads or pits are proposed. 
The three Phacelia and Sisyrinchium species are in steep drainages that are not proposed for 
mining and are to be protected from erosion and sedimentation by standard methods used in 
this and previous permits. Pinusjlexilis is 1) common and abundant in the permit's 
unaffected acres, 2) is to receive special emphasis in the Reclamation Plan proportional to the 
number of trees removed from an area by mining, and 3) at any one time the mined area not 
yet replanted with Pinus flexilis will be very small in relation to the total area to be mined. 

DIX 8.4.7.3 Noxious & Declared Weeds Found 

The two tables below present the results of the Weed Survey portion of this vegetation 
inventory. Table DIX8-16 indicates the relevant information about Noxious Weeds. Table 
DIX8-17 contains the results for Declared Weeds. Map DIX8-3 indicates the locations of 
each species from both of these tables. Survey methods used to generate this information are 
described in section DIX 8.3.6. 

Permit 298C-A8 
LS Quarry 
Revised Sept. 2012 

Page DIX8-42 

TFN5 11110 
Approved: ____ _ 

.TFN 5 T/110 
~Er." rcr 15,2012 



( 

( 

( 

Appendix DIX8- Vegetation Inventory 

Table DIXS-16. Wyoming Designated Noxious Weeds found. The complete list of 
Wyoming Designated Noxious Weeds is available online (Wyoming Weed & Pest Council 
2008). 

Family Scientific 
Acronym Name 
AST Arctium minus 

AST Carduus 
nutans 

AST Centaurea 
stroebe 

AST Centaurea 
diffusa 

AST Cirsium 
arvense 

BOR Cynoglossum 
officinale 

BRA Cardaria sp. 

POA Elymus 
repens 

PTG Linaria 
dalmatica 

PTG Linaria 
vulgaris 
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Common Location(s) & Abundance Notes 
Name 
Burdock Only found in Government Gully 

Wetland 
musk thistle Common in a few disturbed and Control 

reclaimed areas of the proposed underway 
permit. 

spotted Moderate-sized infestation only. Under 
knapweed Found between 1-80 and the eradication 

reclaimed DOT quarry· in sects. 18 & plan. 
13. 

diffuse 1 plant found & pulled near Under 
knapweed reclaimed Sect. 18 DOT quarry. eradication 

Small stand in MBNF across fence plan. 
from permit area at unreclaimed 
USFS quarry in Section 21 

Canada thistle Common and locally abundant in Control 
proposed permit area. underway 

hound's-tongue Common and widely distributed but Control 
nowhere abundant. underway 

Whitetop Only documented above AS Pit 7 A Under 
West Highwall, and reported on W eradication 
Edge of Warren Pit Reclamation. plan 

common A? Amendment comment about Area Not found in 
quackgrass C: "infrequent in small localities and current 

.... uncommon throughout the study study 
area." 

Dalmatian Several infestations of less than 1 Some 
toadflax acre found various places in infestations 

proposed permit boundaries, none at under 
locations disturbed by MCC. eradication 

common Reported in AS Amendment. Likely Not found in 
toadflax erroneous identification of L. current 

dalmatica. study 
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Table DIXS-17. Albany County Declared Weeds found. The complete list of Albany 
County Declared Weeds is available online (Wyoming Department of Agriculture 2008). 

Family Scientific Common Location(s) & Abundance Notes 
Acronym Name Name 

FAB Oxytropis sp. locoweed No large concentrations native 
observed. 

POA Bromus cheatgrass Common, widely distributed, and 
tectorum locally abundant in proposed 

permit area, no heavy stands 
larger than an acre. 

RAN Delphinium larkspur No large concentrations native 
sp. observed. 

SOL Hyoscyamus black Limited in distribution & 
niger henbane abundance, restricted to 

roadsides, mining disturbance, 
and reclaimed areas. 

DIX 8.4.7.4 Poisonous Plants Found 

The poisonous plants documented for the proposed permit area are: larkspur (Delphinium 
sp.), meadow deathcamus (Toxicoscordion venenosum var. gramineum), locoweed 
(Oxytropis sp.), twogrooved rnilkvetch (Astragalus bisulcatus), black henbane (Hyoscyamus 
niger), houndstongue (Cynoglossum officina/e), spotted knapweed (Centaurea stroebe), and 
diffuse knapweed (Centaurea diffusa). No large concentrations of these species were 
observed. Also, the larkspur, deathcamus, milkvetch, and locoweed are native species. 

Selenium Indicator Plants. Only minor incidences of two primary selenium indicator plants 
have been reported for the permit area. First, Astragalus bisulcatus, twogrooved milkvetch, 
was reported by Rocky Mountain Reclamation for the A 7 Permit but was not sighted in any 
of the expanded permit area during the 2009 and 2010 field seasons of this study. Second, 
Astragalus pectinatus, narrowleaf milkvetch, was sighted once by Brasher in the permit area 
during the vegetation inventory. There were only one to few plants in a very small area near 
the lower elevation edge of the permit area, likely growing in some soil brought in from the 
Laramie Plains a few miles away. The soils ofthe permit area itself are not strongly 
seleniferous and no selenium accumulator plants should be expected to persist or cause 
selenium poisoning. 
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Below Table DIX8-18 is provided to interpret the three-letter plant family acronyms used in 
the species list (Table DIX8-19) and elsewhere in this Vegetation Appendix. 

Table DIX8-18. Plant Family Acronyms. Space-saving family acronyms are (Brasher & 
Snow 2004) used in this appendix for tables listing plant species. Here the acronyms are 
listed in alphabetical order next to the corresponding family names. 

ALL Alliaceae 
AMA Amaranthaceae 
ANA Anacardiaceae 
ATH Anthericaceae 
API Apiaceae 
APO Apocynaceae 
ASG Asparagaceae 
AST Asteraceae 
BER Berberidaceae 
BOR Boraginaceae 
BRA Brassicaceae 
CAC Cactaceae 
CAM Campanulaceae 
CMC Cleomaceae 
CMM Commelinaceae 
CPR Caprifoliaceae 
CRS Crassulaceae 
CRY Caryophyllaceae 
CUP Cupressaceae 
DRY Dryopteridaceae 
ELT Elatinaceae 
ERI Ericaceae 
EQU Equisetaceae 
ALL Alliaceae 
AMA Amaranthaceae 
ANA Anacardiaceae 
ATH Anthericaceae 
API Apiaceae 
APO Apocynaceae 
ASG Asparagaceae 
AST Asteraceae 

BER 
BOR 
BRA 
CAC 
CAM 
CMC 
CMM 
CPR 
CRS 
CRY 
CUP 
DRY 
ELT 
ERI 
EQU 
EUP 
FAB 
GEN 
GER 
GRS 
IRI 
JUN 
LAM 
LIL 
LIN 
LOA 
MLN 
MLV 
NYC 
ONA 
ORC 

Berberidaceae 
Boraginaceae 
Brassicaceae 
Cactaceae 
Campanulaceae 
Cleomaceae 
Commelinaceae 
Caprifoliaceae 
Crassulaceae 
Caryoph yllaceae 
Cupressaceae 
Dryopteridaceae 
Elatinaceae 
Ericaceae 
Equisetaceae 
Euphorbiaceae 
Fabaceae 
Gentianaceae 
Geraniaceae 
Grossulariaceae 
Iridaceae 
Juncaceae 
Lamiaceae 
Liliaceae 
Linaceae 
Loasaceae 
Melanthiaceae 
Malvaceae 
N yctaginaceae 
Onagraceae 
Orchidaceae 
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Table DIX8·19. Plant Species List. Plant Species by life form and family documented for the Mountain Cement Company Permit 298C permit 
area including the Amendment 8 expansion. Taxonomy follows Snow's (2009) checklist. 

Legend: JB= Brasher, JO= Jim Orpet, RM= UW Rocky Mountain Herbarium database, RS= Ron Schreibeis, S&L= Stromberg & Lichvar, 
TNC, cf.= compare, ?= uncertain identification as with an incomplete specimen. For family acronyms see Table DIX8-18. 
Note: Some species included are biennial, others can vary between annual, biennial, and perennial; this table simplifies by calling a species 
either perennial or biennial. 

Lifeform & 
Family Scientific Name Alternate Sci. Name Common Name 298 ID Authority 

Perennial Grasses 

POA Achnatherum hymenoides Oryzopsis hymenoides indian ricegrass JB,RMR,RM 
POA Agropyron cristatum Agropyron cristatum crested wheatgrass RMR,RM 
POA Agrostis sto/onifera Agrostis stolonifera creeping bentgrass JB 
POA Aristida purpurea var. longiseta Aristida Jongiseta red threeawn RMR 
POA Boute/oua gracilis Bouteloua gracilis blue grama JB,RMR 
POA Bromus carinatus Bromus marginatus California brome JB 
POA Bromus catharticus Bromus catharticus rescuegrass JB? 
POA Bromus inermis Bromus inermis smooth brome RMR 
POA Calamagrostis montanensis Calamagrostis montanensis plains reedgrass JB,JO 
POA Calamovilfa longifolia Calamovilfa Jongifo/ia prairie sandreed JB,RMR 

POA Elymus elymoides Sitanion hystrix bottlebrush squirreltail JB,RMR 
POA E/ymus hispidus Agropyron intermedium intermediate wheatgrass JB,JO 
POA E/ymus junceus Agropyron riparium, E. lanceolatus streambank wheatgrass JB 

ssp. riparium 
POA Elymus lanceo/atus Elymus Janceolatus wheatgrass JB 
POA Elymus /anceo/atus var. Janceolatus Agropyron dasystachyum, E. thickspike wheatgrass RMR 

lanceolatus ssp. dasystachyum, E. 
lanceolatus 

POA Elymus repens Agropyron repens, Elytrigia repens common quackgrass RMR 

POA Elymus smithii Agropyron smithii, Pascopyrum western wheatgrass JB,RMR,RM 
smithi 

POA Elymus spicatus Agropyron spicatum, bluebunch wheatgrass JB,RMR,RM 
Pseudoroegneria spicata ssp. 
spicata 

POA Elymus trachycaulus Agropyron trachycaulum slender wheatgrass JB 
POA Elymus X saundersii Elymus X saundersii wheatgrass hybrid JB 

~ 
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Lifeform & 
Family Scientific Name Alternate Sci. Name Common Name 298 ID Authority 

Perennial Grasses, cont. 

POA Festuca idahoensis Festuca idahoensis Idaho fescue JB,RMR 
POA Hesperostipa comata Stipa comata needleandthread grass JB,RMR,RM 
POA Hordeum jubatum Hordeum jubatum foxtail barley JO 
POA Koeleria macrantha Koeleria macrantha, K. cristata prairie junegrass JB,RMR,RM 
POA Leucopoa kingii Leucopoa kingii spike fescue JB,RMR 
POA Melica bulbosa var. bulbosa Me/ica bulbosa oniongrass JB 
POA Me/ica spectabilis Me/ica spectabilis purple oniongrass RM vicinity 
POA Muhlenbergia filiculmis Muhlenbergia filiculmis slimstem muhly RMR 
POA Muhlenbergia richardsonis Muhlenbergia richardsonis mat muhly JB,RMR 
POA Nasella viridula Stipa viridula green needlegrass JB,RMR 
POA Phleum pratense Phleum pratense timothy JB 
POA Poa arida Poa arida plains bluegrass JB 
POA Poa compressa Poa compressa Canada bluegrass JB 
POA Poa fendleriana Poa fendleriana mutton bluegrass JB,JO 
POA Poa g/auca ssp. rupicola Poa glauca ssp. rupico/a timberline bluegrass JB 
POA Poa pratensis Poa pratensis Kentucky bluegrass JB,RMR 
POA Poa secunda P. secunda, P. sandbergii, P. Sandberg bluegrass, alkali JB,RMR,RM 

canbyi, P. juncifolia, P. secunda bluegrass 
ssp. juncifolia 

POA Poa sp. Poa sp. bluegrass JB 
POA Cinna /atifolia Cinna latifolia drooping woodreed JB 

Perennial: Grass-like 

CYP Carex aurea Carex aurea golden sedge JB ...... CYP Carex cf. douglasii Carex cf. douglasii Douglas' sedge JB 
i"\.""11'( 

CYP Carex deweyana var. deweyana Carex deweyana var. deweyana Dewey sedge JB :-:t:z 
.::::1 CYP Carex fi/ifolia Carex fi/ifolia threadleaf sedge JB,RMR c.n 
-~ 

CYP Carex geyeri Carex geyeri Geyer's sedge JB 
c:-::t- CYP Carex nebrascensis Carex nebrascensis Nebraska sedge JB,JO 
~-... 

CYP Carex stenophyl/a Carex eleocharis, C. duriuscula needleleaf sedge RMR,RM --- CYP E/eocharis palustris Eleocharis pa/ustris longstem spikerush JO,RM 
Q'lc:::= 

IRI Sisyrinchium pallidum Sisyrinchium pallidum pale blue-eyed-grass J 82009-08-12 -
~ JUN Juncus arcticus Juncus balticus Baltic rush JB,JO 
C2 -~ 
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Lifeform & 
Family Scientific Name Alternate Sci. Name Common Name 298 ID Authority 

Perennial: Grass-like, cont. 

JUN Juncus compressus Juncus compressus roundfruit rush JB 
JUN Juncus torreyi Juncus torreyi Torrey's rush JB 

Perennial Forbs 

ALL Allium cernuum Allium cernuum nodding onion JB 
ALL Allium geyeri var. geyeri Allium geyeri var. geyeri Geyer's onion RM vicinity 
ALL Allium textile Allium textile prairie onion JB,RMR 
API Cymopterus glomeratus Cymopterus acaulis stemless springparsley RMR 
API Cymopterus lemmonii Cymopterus lemmonii alpine false springparsley JB,RM vicinity 
API Cymopterus montanus Cymopterus montanus spring parsley JO 
API Harbouria trachypleura Harbouria trachypleura whiskbroom parsley RM vicinity 
API Lomatium orientale Lomatium orientale salt-and-pepper biscuitroot JB,JO,RM 
API Lomatium sp. Lomatium spp. biscuitroot JO 
API Musineon divaricatum Musineon divaricatum leafy musineon JB,JO 
API Musineon tenuifolium Musineon tenuifolium slender wild parsley JB,S&L,RM 
API Osmorhiza chilensis Osmorhiza chilensis sweetroot JB 
APO Asclepias speciosa Asclepias speciosa showy milkweed JB 
AST Achillea millefolium Achillea millefolium western yarrow JB,RMR 
AST Almutaster paucif/orus Aster pauciflorus alkali marsh aster JB 
AST Ambrosia tomentosa Ambrosia tomentosa skeletonleaf bursage JB 
AST Antennaria anaphaloides Antennaria anaphaloides pearly pussytoes RM vicinity 
AST Antennaria corymbosa Antennaria corymbosa flat-top pussytoes JB 
AST Antennaria dimorpha Antennaria dimorpha low pussytoes JO 
AST Antennaria microphylla Antennaria microphylla littleleaf pussytoes JB,RMR 
AST Antennaria rosea Antennaria rosea rose pussytoes JB,RMR 

-~ AST Arctium minus Arctium minus common burdock JB 
""I~ 
-;:rz: AST Arnica cordifolia Arnica cordifo/ia heartleaf arnica JB 
:X AST Artemisia campestris Artemisia campestris common sagewort RMR c:n 
::2- AST Aster (see also Almutaster, Aster spp., "Aster" aster RMR 
-:J._,_ Machaeranthera, Solidago, 
--~- Symphyotrichum, Xanthisma) -- AST Carduus nutans Carduus nutans musk thistle JB ;nc::::t 

AST Centaurea diffusa Centaurea diffusa diffuse knapweed JB 
...:» 
:::) ..... 
-..:. 
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Lifeform & 
Family Scientific Name Alternate Sci. Name Common Name 29810 Authority 

Perennial Forbs, cont. 

AST Centaurea stroebe Centaurea maculata spotted knapweed JB 
AST Cirsium arvense Cirsium arvense Canada thistle RMR 
AST Cirsium canescens Cirsium canescens Platte thistle JB,RMR,RM 
AST Cirsium flodmanii Cirsium flodmanii Flodman's thistle JB 
AST Cirsium sp. Cirsiumsp. thistle JB,RMR 
AST Crepis acuminata Crepis acuminata hawks beard JO 
AST Crepis atribarba Crepis atribarba slender hawksbeard JB 
AST Crepis runcinata Crepis runcinata hawks beard JB 
AST Dieteria canescens var. canescens Machaeranthera canescens hoary aster JB,JO 
AST Erigeron caespitosus Erigeron caespitosus tufted fleabane JB 
AST Erigeron eatonii var. eatonii Erigeron eatonii var. eatonii Eaton's fleabane JB,RM vicinity 
AST Erigeron nematophyllus Erigeron nematophyllus mat fleabane JB,RMR,RM 
AST Erigeron ochroleucus Erigeron ochroleucus fleabane JB,RMR,RM 
AST Erigeron pumilus var. pumilus Erigeron pumilus low fleabane JB,RMR,RM 
AST Erigeron vetensis Erigeron vetensis fleabane JO,RM 
AST Grindelia squarrosa Grindelia squarrosa curlycup gumweed RMR 
AST Heliomeris multiflora Heliomeris multiflora showy goldeneye JB 
AST Heterotheca vil/osa Heterotheca villosa, Chrysopsis hairy goldenaster JB,RMR 

vi/los a 
AST Liatris punctata Liatris punctata dotted gayfeather RMR 
AST Lygodesmia juncea Lygodesmia juncea skeletonweed RMR 
AST Machaeranthera tanacetifolia Aster tanacetifolius prairie aster RMR 
AST Packera cana Senecio canus wooly groundsel JB,JO 
AST Packera fendleri Packera fendleri Fendler's ragwort JB,RM vicinity 
AST Ratibida columnifera Ratibida columnifera prairie coneflower JB,RM vicinity 
AST Ratibida tagetes Ratibida tagetes green prairie coneflower JB 
AST Senecio integerrimus var. exaltatus Senecio integerrimus var. exaltatus Columbia ragwort RM vicinity ._..,.., 

, .... -'l"""'T/ 
AST Senecio integerrimus var. integerrimus Senecio integerrimus lambstongue groundsel JO,RM :-::. ::z 

.::::¥: AST Senecio riddellii Senecio riddel/ii Riddell's ragwort JB en 
";,:z-

AST Senecio spartioides var. spartioides Senecio spartioides broom groundsel RM 
c:-:J-..,. AST Solidago simplex Solidago simplex Mt. Albert goldenrod JB 
---~- AST Solidago sp. Solidago sp. goldenrod JO -- AST Sonchus sp. Sonchus sp. sow thistle JB? c.,nCI -
1"..:1 
C2 -~ 
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Lifeform & 
Family Scientific Name Alternate Sci. Name Common Name 298 ID Authority 

Perennial Forbs, cont. 

AST Sphaeromeria simplex Sphaeromeria simplex, Tanacetum Laramie false sage JB,RMR,RM 
simplex 

AST Stenotus acaulis Haplopappus acau/is stemless goldenweed RMR 
AST Symphyotrichum chilense Aster chilensis Pacific aster JB 
AST Taraxacum laevigatum Taraxacum laevigatum smooth dandelion JO 
AST Taraxacum officinale Taraxacum officinale common dandelion RMR 
AST Tetraneuris acaulis Hymenoxys acaulis, Haplopappus stemless goldenweed JB 

acaulis 
AST Tetraneuris acaulis var. acaulis Hymenoxys acau/is var. acaulis stemless actinea RMR,RM 
AST Tetraneuris acaulis var. caespitosa Hymenoxys acau/is var. caespitosa stemless actinea RM 

AST Tetraneuris torreyana Hymenoxys torreyana Torrey's four-nerve daisy JB,JO,RM 
AST Townsendia hookeri Townsendia hookeri hoary townsendia JB,RMR,RM 
AST Tragopogon dubius Tragopogon dubius yellow salsify, goatsbeard JB,RMR 
AST Xanthisma grindelioides var. grindelioides Machaeranthera grindelioides spiney aster JO 

ATH Leucocrinum montanum Leucocrinum montanum common starlilly, sand lily RMR 

BOR Cryptantha celosioides Cryptantha bradburiana Northern cryptantha JB,RMR 
BOR Cynoglossum officinale Cynoglossum officinale houndstongue JB 
BOR Lithospermum incisum Lithospermum incisum narrowleaf gromwell JO,RM 

BOR Lithospermum ruderale Lithospermum ruderale wayside gromwell RMR 
BOR Mertensia humilis Mertensia humilis bluebell JB,RMR 
BOR Mertensia viridis Mertensia viridis bluebell JB,JO 
BOR Onosmodium mol/e var. occidentale Onosmodium mol/e var. western marbleseed JB 

occidentale 
BOR Phacelia heterophyl/a Phace/ia heterophylla varileaf phacelia JB? 
BRA Boechera demissa Arabis demissia var. languida Daggett rock cress JO?* 
BRA Boechera drummondii Boechera drummondii Drummond's rockcress JB 
BRA Boechera holboellii Arabis holboellii rock cress JB 
BRA Boechera perennans Arabis perennans perennial rockcress ?** 

*Reported years ago but likely not present. See section DIX 8.4.7.2 Species of Special Concern, Results . 
**Not found in in A8 or WYNND AS field surveys. AS permit says was previously known from vicinity of quarries but not located in AS survey 
perhaps due to early phenology and/or outbreak of a yellow fungus on mustards that spring (199S) . 

~ 
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Lifeform & 
Family Scientific Name Alternate Sci. Name Common Name 298 ID Authority 

Perennial Forbs, cont. 

BRA Boechera spatitolia Boechera spatito/ia spoonleaf rockcress RM vicinity 
BRA Cardaria sp. Cardaria sp. whitetop, hoary cress JB 
BRA Draba sp. Draba sp. Drab a JB 
BRA Draba oligosperma Draba oligosperma snowbank draba JB,JO,RM 
BRA Erysimum asperum Erysimum asperum plains wallflower RMR 
BRA Erysimum inconspicuum Erysimum inconspicuum shy wallflower RM 
BRA Erysimum sp. Erysimum sp. wallflower JB 
BRA Lepidium sp. Lepidium sp. pepper-grass JB 
BRA Lesquerella a/pina var. alpina Lesquerella a/pina bladderpod JB,JO 
BRA Lesquerella ludoviciana Lesquerella ludoviciana, Physaria foothill bladderpod JB,RMR,RM 

ludoviciana 
BRA Lesquerella montana Lesquerella montana, Physaria mountain bladderpod JB,RMR,RM 

montana 
BRA Lesquerella sp. Lesquerella sp. bladderpod JO 
BRA Noccaea montana Thlaspi montanum var. montanum alpine pennycress JB 

BRA Physaria spatu/ata Physaria spatulata alpine bladderpod RM 
BRA Sisymbrium linitolium Schoenocrambe linito/ia plains mustard JB,JO 
CAM Campanula parryi Campanula parryi Parry's bellflower JB 
CAM Campanula rotunditolia Campanu/a rotunditolia harebell JB,JO 
CMM Tradescantia occidenta/is Tradescantia occidentalis prairie spiderwort RMR 
CRS Sedum lanceo/atum Sedum /anceolatum wormleaf stonecrop JB,RMR,RM 
CRY Cerastium arvense ssp. strictum Cerastium arvense starry cerastium JB,RMR,RM 
CRY Eremogone tendleri Eremogone tendleri Fendler's sandwort JB,RM 
CRY Eremogone hookeri Arenaria hookeri Hooker sandwort JB,RMR,RM 

-# CRY Minuartia nuttallii var. nuttallii Minuartia nuttallii Nuttall's sandwort JB 
~ CRY Minuartia rubella Minuartia rubella beautiful sandwort JB,RM vicinity 

-'.Z: 
CRY Paronychia depressa Paronychia depressa nailwort JB,JO,RM . ..i..' 

at CRY Paronychia sessilitlora Paronychia sessilitlora nailwort JB,JO,RM 
2 

CRY Pseudostellaria jamesiana Ste/laria jamesiana tuber starwort JB ;:-,::_-
'""""' CRY Silene drummondii Silene drummondii Drummond's campion JB ---c:.n c:::t 

DRY Cystopteris tragi/is Cystopteris tragi/is brittle bladderfern JB 

-
r-.,:, 
c:::;) -~-.,:) 
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Lifeform & 
Family Scientific Name Alternate Sci. Name Common Name 298 ID Authority 

Perennial Forbs, cont. 

EQU Equisetum laevigatum Equisetum laevigatum smooth horsetail JB 
EUP Euphorbia brachycera Euphorbia robusta robust spurge JO,RM 
FAB Astragalus adsurgens var. robustior Astragalus adsurgens standing milkvetch RMR 
FAB Astragalus bisu/catus Astragalus bisu/catus twogrooved milkvetch RMR 
FAB Astragalus cicer Astragalus cicer cicer milkvetch JB 
FAB Astragalus drummondii Astragalus drummondii drummond milkvetch RMR 
FAB Astragalus flexuosus Astragalus f/exuosus pliant milkvetch JB,JO 
FAB Astragalus miser var. ob/ongifo/ius Astragalus miser var. oblongifolius timber milkvetch JB,RM vicinity 

FAB Astragalus missouriensis Astragalus missouriensis Missouri milkvetch RMR 
FAB Astragalus pectinatus Astragalus pectinatus narrowleaf milkvetch JB 
FAB Astragalus purshii var. purshii Astragalus purshii pursh milkvetch RMR 
FAB Astragalus shortianus Astragalus shortianus Short's milkvetch RMR 
FAB Astragalus sp. Astragalus sp. mil kvetch JO,RMR 
FAB Astragalus spatulatus Astragalus spatulatus spoonleaf mil kvetch JB,RMR,RM 
FAB Da/ea purpurea Da/ea purpurea purple prairieclover RMR 
FAB Lupinus argenteus Lupinus argenteus lupine JB,JO 
FAB Lupinus plattensis Lupin us plattensis Nebraska lupine RM vicinity 
FAB Lupinus polyphy/Jus var. humicola Lupin us po/yphyJ/us var. humicola rimrock lupine RM vicinity 

FAB Medicago lupulina Medicago Jupu/ina black medick JB 
FAB Medicago sativa Medicago sativa alfalfa JB 
FAB Melilotus a/bus Meli/otus alba white sweetclover RMR 
FAB Me/ilotus officina/is Me/i/otus officina/is yellow sweetclover JO 
FAB Onobrychis viciifolia Onobrychis viciifo/ia sainfoin JB 

-~--1 FAB Oxytropis def/exa Oxytropis deflexa nodding locoweed JB ..... ..., 
FAB Oxytropis lambertii Oxytropis lambertii Lambert locoweed RMR ;-;,:z: 

-::3 FAB Oxytropis multiceps Oxytropis multiceps Nuttall's oxytrope JB c:.n 
FAB Oxytropis sericea var. sericea Oxytropis sericea silky locoweed JB 

;=a 
c::-:J- FAB Oxytropis sericea var. spicata Oxytropis campestris var. spicata field locoweed JB,RM vicinity 
--a'' --- FAB Oxytropis sp. Oxytropis sp. locoweed JO 
cnc::::» FAB Thermopsis rhombifo/ia Thermopsis rhombifolia plains thermopsis RMR -
~ 
c::. -~ 
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Lifeform & 
Family Scientific Name Alternate Sci. Name Common Name 298 ID Authority 

Perennial Forbs, cont. 

FAB Trifolium dasyphyllum Trifolium dasyphyl/um whiproot clover JB,JO,RM 
FAB Trifolium gymnocarpum Trifolium gymnocarpon clover JO 
FAB Trifolium sp. Trifolium sp. clover JO 
FAB Vicia americana Vicia americana American vetch JB 
GEN Frasera speciosa Frasera speciosa elkweed JO 
GER Geranium atropurpureum var. cowenii Geranium fremontii Fremont geranium RMR 
GER Geranium caespitosum Geranium caespitosum pineywoods geranium RM 
LAM Hedeoma drummondii Hedeoma drummondii mock pennyroyal JB 
LAM Scutellaria brittonii Scutellaria brittonii Britton's skullcap RM 
LIL Calochortus gunnisonii var. gunnisonii Calochortus gunnisonii var. Gunnison's mariposa lily RM vicinity 

gunnisonii 
LIL Calochortus nuttallii Calochortus nuttallii sego (mariposa) lily JB,RMR 
LIN Unum lewisii var. lewisii Unum lewisii lewis flax RMR,RM 
LIN Unum perenne Unum lewisii 'Appar' blue flax JB,RMR 
LOA Mentzelia Mentzelia blazingstar RM vicinity 
MLN Toxicoscordion venenosum var. Zigadenus venenosus var. grassy deathcamas JB,RMR,RM 

gramineum gramineus 
MLV Sphaeralcea coccinea Sphaeralcea coccinea scarlet globemallow RMR 
NYC Mirabi/is linearis Mirabilis linearis narrowleaf four o'clock JB 
ONA Chamerion angustifolium var. canescens Epilobium angustifolium fireweed JB 

ONA Epilobium ciliatum Epilobium ci/iatum fringed willowherb JB 
ONA Oenothera nuttal/ii Oenothera nuttallii Nuttall evening primrose JO 
ONA Oenothera sp. Oenothera sp. eveningprimrose RMR 
ONA Oenothera suffrutescens Gaura coccinea scarlet gaura RMR 
ORC Corallorhiza maculata Coral/orhiza maculata summer coral root JB 

--( ORO Castilleja angustifolia Castilleja angustifolia Indian paintbrush JB,RMR 
• l"'T'f 

ORO Castilleja chromosa Castilleja chromosa Wyoming Indian paintbrush RMR "'.;;z: 
-::;; ORO Castilleja f/ava Castilleja flava yellow Indian paintbrush JB,RMR Q'( 

"'ll ORO Orobanche fasciculata Orobanche fasciculata purple broomrape JB,RMR,RM 
:-::1:::"'" PLG Eriogonum alatum Eriogonum alatum winged buckwheat JB ........ 

PLG Eriogonum cemuum Eriogonum cemuum nodding wildbuckwheat RMR -..... - PLG Eriogonum flavum var. flavum Eriogonum flavum yellow wild buckwheat JB,RMR 
:.n~ 

~ 
:;:::) -'-.) 
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Lifeform & 
Family Scientific Name 

Perennial Forbs, cont. 

PLG Eriogonum ovalifolium var. purpureum 
PLG Eriogonum sp. 
PLG Eriogonum umbellatum 
PLG Polygonum sp. 
PLG Rumex crispus 
PLG Rumex venosus 
PLM lpomopsis aggregata 
PLM lpomopsis spicata 
PLM Phlox hoodii 
PLM Phlox multiflora 
PLM Phlox muscoides 
PRM Dodecatheon conjugens 
PTG Besseya wyomingensis 
PTG Limose/la aquatica 
PTG Linaria dalmatica 
PTG Linaria vulgaris 
PTG Penstemon albidus 

,.,.-~\ 

Alternate Sci. Name 

Eriogonum ovalifolium 
Eriogonum sp. 
Eriogonum umbe/latum 
Polygonum sp. 
Rumex crispus 
Rumex venosus 
lpomopsis aggregata 
lpomopsis spicata 
Phlox hoodii 
Phlox multiflora 
Phlox bryoides 
Dodecatheon conjugens 
Besseya wyomingensis 
Limose/la aquatica 
Linaria dalmatica 
Linaria vulgaris 
Penstemon albidus 

PTG Penstemon angustifolius var. angustifolius Penstemon angustifolius 

PTG Penstemon eriantherus Penstemon eriantherus 
PTG Penstemon laricifolius Penstemon laricifolius 
PTG Penstemon palmeri Penstemon palmeri 
PTG Penstemon procerus var. procerus Penstemon procerus var. procerus 

PTG Penstemon sp. Penstemon sp. 
PTG Penstemon strictus Penstemon strictus 

PTG Plantago tweedyi Plantago tweedyi 
PTG Veronica americana Veronica americana 
RAN Aquilegia coerulea var. coerulea Aqui/egia coerulea var. coerulea 

RAN Clematis hirsutissima Clematis hirsutissima 

~ _ . ............._' 

Common Name 298 ID Authority 

cushion wildbuckwheat RMR,RM 
wild buckwheat JB,JO 
sulfur wild buckwheat JB,RMR 
knotweed JB 
curly dock JB 
veiny dock JO,RM 
scarlet gilia, ipomopsis JO 
spiked ipomopsis JB,RM 
hoods phlox JB,RMR 
phlox JB,RMR 
squarestem phlox JB,JO,RM 
shooting star JO 
Wyoming kittentails JB,JO 
water mudwort JB,RM 
Dalmatian toadflax JB 
yellow toadflax JO 
white penstemon RMR 
narrowleaf penstemon JB,JO,RM 

fuzzytongue penstemon JB,JO 
larchleaf penstemon JB,JO 
Palmer penstemon RM vicinity 
pincushion beardtongue RM vicinity 

penstemon JO,RMR 
Rocky Mountain penstemon RM vicinity 

Tweedy's plantain JB 
American speedwell JB 
Colorado blue columbine RM vicinity 

hairy clematis JB 
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Lifeform & 
Family Scientific Name Alternate Sci. Name Common Name 298 10 Authority 

Perennial Forbs, cont. 

RAN Delphinium nuttallianum Delphinium nuttallianum, D. Nuttall larkspur JB,RMR 
ne/sonii 

RAN Ranuncu/us aquatilis var. diffusa Ranunculus aquatilis var. diffusa white water crowfoot JB 

RAN Ranunculus cymba/aria var. cymba/aria Ranuncu/us cymba/aria var. alkali buttercup JB 
cymba/aria 

RAN Ranuncu/us glaberrimus var. ellipticus Ranuncu/us g/aberrimus var. elliptical buttercup JB 
ellipticus 

RAN Ranuncu/us ranunculinus Ranunculus ranuncu/inus tadpole buttercup JB 
RAN Thalictrum sp. Tha/ictrum sp. meadow-rue JB 
ROS Fragaria vesca Fragaria vesca starvling strawberry JB 
ROS Geum triflorum Geum trif/orum prairiesmoke sieversia RMR 
ROS Potentilla argentea var. argentea Potentilla argentea var. argentea silver cinquefoil JB 

ROS Potentilla bipinnatifida Potentil/a bipinnatifida tansy cinquefoil JB 
ROS Potentilla concinna var. bicrenata Potentil/a concinna var. bicrenata elegant cinquefoil JB 

ROS Potentilla fissa Potentilla fissa bigflower cinquefoil JB 
ROS Potentilla gracilis Potentilla gracilis northwest cinquefoil JB,JO 
ROS Potentilla hippiana Potentil/a hippiana woolly cinquefoil JB;S&L 
ROS Potentilla pensylvanica Potentilla pensy/vanica Pennsylvania cinquefoil JO 
ROS Potentilla sp. Potentilla sp. cinquefoil RMR 
RUB Galium boreale Galium borea/e bedstraw JB,JO 
RUS Maianthemum stellatum Maianthemum stel/atum starry false lily of the valley JB 
SAN Comandra umbel/ata var. pal/ida Comandra pal/ida, C. umbel/ata pale bastard-toadflax JB,RMR 
SAX Heuchera parvifolia Heuchera parvifo/ia littleflower alumroot JB 

::0-t 
SAX Heuchera rubescens var. versicolor Heuchera rubescens pink alumroot JB? i""l"''"'l'l 

:-:t:z: SAX Lithophragma glabrum Lithophragma glabrum bulbous woodland-star? JB? 
.=:JI 

c.n SAX Saxifraga occidenta/is Saxifraga occidentalis Alberta saxifrage RM vicinity 
::a_ SAX Saxifraga rhomboidea Saxifraga rhomboidea diamondleaf saxifrage JB 

;:.:-, ........... SAX Saxifraga sp.? Saxifraga sp. ? saxifrage? JB ...... _ 
SCR Verbascumthapsus Verbascumthapsus common mullein JB --:one:::» SEL Se/aginella densa Se/aginel/a densa spikemoss selaginalla JB, RMR -t-.:) 

c:::3 -~ 
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Lifeform & 
Family Scientific Name 

Perennial Forbs 

URT Urtica dioica 
VAL Viola adunca 
VIO Viola nuttallii 
VIO Viola sp. 
VRB Verbena bracteata 
VRB Verbena stricta 

Perennial: Succulents 

CAC 
CAC 

Coryphantha vivipara 
Opuntia polyacantha 

Perennial: Subshrubs 

AMA Krascheninnikovia lanata 

ASG Yucca glauca var. glauca 
AST Artemisia frigida 

AST Artemisia ludoviciana 
AST Gutierrezia sarothrae 

BER Berberis repens 
ERI Arctostaphylos uva-ursi 
PLG Eriogonum arcuatum var. arcuatum 

PLG Eriogonum brevicaule 
PLG Eriogonum effusum 

PLG Eriogonum microthecum 
PLG Eriogonum sp. 
PLM Linanthus pungens 

~ 

Alternate Sci. Name 

Urtica dioica 
Viola adunca 
Viola nuttallii 
Viola sp. 
Verbena bracteata 
Verbena stricta 

Mami/laria vivipara 
Opuntia polyacantha 

Ceratoides lanata, Eurotia lanata 

Yucca glauca var. glauca 
Artemisia frigida 

Artemisia ludoviciana 
Gutierrezia sarothrae, 
Xanthocephalum sarothrae 
Mahonia repens 
Arctostaphylos uva-ursi 
Eriogonum jamesii var. f/avescens 

Eriogonum brevicaule 
Eriogonum effusum 

Eriogonum microthecum 
Eriogonum sp. 
Leptodactylon pungens 

Common Name 

stinging nettle 
hookedspur violet 
yellow prairie violet 
violet 
bigbract verbena 
hoary verbena 

pincushion cactus 
plains pricklypear 

common winterfat 

soapweed yucca 
prairie sagewort, "fringed 
sagewort" 
Lousiana cudweed 
broom snakeweed 

oregon grape 
kinnikinnick 
James' wild buckwheat 

shortstem buckwheat 
effuse wild buckwheat, 
spreading buckwheat 
slender wild buckwheat 
wild buckwheat 
granite pricklygilia 

298 10 Authority 

JB 
JB 
JB,JO 
JB 
JO 
JB 

RMR 
JB,RMR,RM 

JB,RMR 

JB,RM 
JB,RMR 

JB,RMR 
JB,RMR 

JB,JO 
JB 
WYNDD 

JO 
RMR,RM 

JO 
JB 
JO,RMR,RM 

~. 
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Lifeform & 
Family Scientific Name 

Perennial: Shrubs 

AMA Atriplex canescens 
ANA Rhus aromatica var. tri/obata 
AST Artemisia nova 
AST Artemisia tridentata 
AST Artemisia tridentata var. tridentata 

AST Artemisia tridentata var. vaseyana 

AST Artemisia tridentata var. wyomingensis 

AST Artemisia tripartita var. rupico/a 
AST Chrysothamnus sp. (or Ericameria sp.) 

AST Chrysothamnus viscidif/orus 
AST Ericameria nauseosa 
AST Tetradymia canescens 
CPR Symphoricapos oreophilus 
CPR Symphoricarpos occidentalis 
CUP Juniperus communis 
GRS Ribes cereum 
GRS Ribes inerme var. inerme 
GRS Ribessp. 
ROS Amelanchier alnifolia var. alnifo/ia 
ROS Ame/anchier utahensis 
ROS Cercocarpus montanus var. montanus 

ROS Potentil/a fruticosa 
ROS Prunus virginiana var. melanocarpa 
ROS Purshia tridentata 
ROS Rosa woodsii 
SAL Salix sp. 
SAM Sambucus racemosa 
SAP Acer g/abrum var. glabrum 

~ ~ 

Alternate Sci. Name Common Name 298 10 Authority 

Atriplex canescens four-winged saltbush JB 
Rhus trilobata skunkbush sumac RMR 
Artemisia nova black sagebrush JB,RMR 
Artemisia tridentata big sagebrush JB 
Artemisia tridentata var. tridentata basin big sagebrush RMR,JB 

Artemisia tridentata var. pauciflora mountain big sagebrush JB 

Artemisia tridentata var. Wyoming big sagebrush RMR 
wyomingensis 
Artemisia. tripartita threetip sagebrush JB,RMR 
Chrysothamnus or Ericameria sp. rabbitbrush JB 

Chrysothamnus viscidiflorus Douglas rabbitbrush JB,RMR 
Chrysothamnus nauseosus rubber rabbitbrush JB,RMR,RM 
Tetradymia canescens gray horsebrush JB,RMR 
Symphoricarpos oreophilus mountain snowberry JB 
Symphoricarpos occidentalis snowberry JO 
Juniperus communis common juniper JB,RMR 
Ribes cereum wax currant JB 
Ribes inerme var. inerme whitestem gooseberry JB 
Ribessp. currant JO 
Amelanchier alnifo/ia var. alnifo/ia Saskatoon serviceberry JB,RM vicinity 
Amelanchier utahensis Utah serviceberry JB 
Cercocarpus montanus true mountain mahogany, JB,RMR,RM 

buckbrush 
Potentilla fruticosa shrubby cinquefoil JO 
Prunus virginiana black chokecherry JB 
Purshia tridentata antelope bitterbrush RMR 
Rosa woodsii woods rose JB,RMR 
Salixsp. willow JB 
Sambucus racemosa elderberry JB 
Acer glabrum Rocky Mountain maple JB,RM 
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Lifeform & 
Family Scientific Name 

Perennial: Trees 

CUP Juniperus scopulorum 
PIN Abies bifolia var. bifolia 
PIN Picea engelmannii 
PIN Pinus contorta 
PIN Pinus f/exilis 
PIN Pinus ponderosa 
PIN Pseudotsuga menziesii 
SAL Populus angustifolia 
SAL Populus sp. 
SAL Populus tremuloides 

~-

Alternate Sci. Name 

Juniperus scopulorum 
Abies lasiocarpa 
Picea engelmannii 
Pinus contorta 
Pinus f/exi/is 
Pinus ponderosa 
Pseudotsuga menziesii 
Populus angustifolia 
Populus sp. 
Populus tremuloides 

*letter to MCC consultant, A. Travsky, Summer 2009 

Annual Grasses 

POA 
POA 
POA 
POA 

Bromus japonicus 
Bromus tectorum 
Muhlenbergia filiformis 
Vulpia octof/ora 

Annual: Grass-like 

JUN Juncus bufonius 

Annual Forbs 

AMA 
AMA 
AMA 
AMA 
AMA 

AMA 

Amaranthus retroflexus 
Chenopodium pratericola 
Chenopodium rubrum 
Chenopodium spp. 
Kochia scoparia 

Monolepis nuttaliana 

Bromus japonicus 
Bromus tectorum 
Muhlenbergia fi/iformis 
Vulpia octof/ora 

Juncus bufonius 

Amaranthus retrof/exus 
Chenopodium pratericola 
Chenopodium rubrum 
Chenopodium spp. 
Bassia sieversiana 

Monolepis nuttaliana 

Common Name 

Rocky Mountain juniper 
subalpine fir 
Engelmann spruce 
lodgepole pine 
limber pine 
ponderosa pine 
Douglas fir 
narrowleaf cottonwood 
cottonwood 
quaking aspen 

Japanese brome 
cheatgrass, downy brome 
pullup muhly 
common sixweeksgrass 

toad rush 

redroot pigweed 
narrowleaf goosefoot 
red goosefoot 
lambsquarter, goosefoot 
fireweed summercypress, 
kochia 

Nuttall monolepis 

298 ID Authority 

JB,RMR 
JB,WYG&F* 
JB 
JB 
JB,JO 
JB,JO 
JB,JO 
JB 
JB 
JB 

JB,RMR 
JB,RMR 
JB,RM 
JB,RMR 

JB 

RMR 
JB,JO 
JB 
RMR 
RMR 

JB,RMR 

-~-
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Lifeform & 
Family Scientific Name Alternate Sci. Name Common Name 298 10 Authority 

Annual Forbs, cont. 

AMA Sa/sola australis Sa/sola iberica, S. kali Russian thistle, tumbleweed JB,RMR 

AST Helianthus annuus Helianthus annuus sunflower JB 
BOR Asperugo procumbens Asperugo procumbens German-madwort JB 
BOR Cryptantha fendleri Cryptantha fendleri sanddune cryptantha RM 
BOR Cryptantha kelseyana Cryptantha kelseyana Kelsey's cryptantha JO,RM 
BOR Lappu/a occidentalis Lappula redowskii western stickseed JB,RMR 
BOR Lappu/a squarrosa Lappu/a squarrosa European stickseed RM 
BOR Phacelia alba Phacelia neomexicana var. alba white scorpion-weed, white JB 

phacelia 
BOR Phace/ia denticulata Phace/ia denticu/ata Rocky Mountain phacelia JB,RMR 
BRA Alyssum alyssoides Alyssum a/yssoides alyssum JB 
BRA Alyssum desertorum Alyssum desertorum desert alyssum JB,RMR,RM 
BRA Came/ina microcarpa Came/ina microcarpa smallseed falseflax JB,JO 
BRA Capsel/a bursa-pastoris Capsel/a bursa-pastoris shepherdspurse RMR 
BRA Chorispora tenella Chorispora tenella musk mustard, "blue RMR 

mustard" 

BRA Descurainia pinnata Descurainia pinnata pinnate tansymustard RMR 
BRA Descurainia sophia Descurainia sophia flixweed tansymustard JB,JO,RM 

BRA Draba nemorosa Draba nemorosa woodland draba JB 
BRA Halimo/obos virgata Halimolobos virgata halimolobos JB,JO 
BRA Lepidium densif/orum Lepidium densiflorum prairie pepperweed RMR 
BRA Lepidium perfoliatum Lepidium perfoliatum clasping pepperweed RMR 
BRA Malcolmia africana Ma/colmia africana malcolmia JB 
BRA Sisymbrium altissimum Sisymbrium altissimum tumble mustard RMR 

BRA Th/aspi arvense Th/aspi arvense field pennycress RMR 

-f CMC C/eome serrulata C/eome serrulata Rocky Mountain beeplant RMR ...... CRY Si/ene sp. Silene sp. catchfly JB 
o~z 
:::: ELT Elatine rubella Elatine triandra southwestern waterwort RM 

en 
EUP Chamaesyce serpyllifolia Chamaesyce serpyl/ifolia thymeleaf sandmat JB 

.::a_ 
LIN Unum puberulum Unum puberulum plains flax JB ~ ......... 

-f ORO Orthocarpus luteus Orthocarpus luteus yellow owlclover JB,RMR --- PLG Po/ygonum aviculare Po/ygonum aviculare prostrate knotweed RMR 
=nc::::» -r-., 
0 -~ 
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Lifeform & 
Family Scientific Name 

Annual Forbs, cont. 

PLG Polygonum ramosissimum ssp. 
ramosissimum 

PLG Po/ygonum sawatchense ssp. 
sawatchense 

PLM Co/lamia linearis 
PRM Androsace septentriona/is 
PTG Collinsia parviflora 
PTG Veronica peregrina var. xalapensis 

SOL Hyoscyamus niger 

~. ~. 

Alternate Sci. Name Common Name 298 10 Authority 

Polygonum ramosissimum busy knotweed JB 

Polygonum sawatchense ssp. Johnston's knotweed JB 
sawatchense 
Co/lamia linearis tiny trumpet JB,RM vicinity 
Androsace septentrionalis pygmyflower rockjasmine JB 
Collinsia parviflora Collinsia parviflora JB? 
Veronica peregrina var. xalapensis hairy purslane speedwell JB 

Hyoscyamus niger black henbane JB 
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Figure 1, Photo 6968. Looking westward along the northern edge of proposed Pit #5D. Left: 
RF veg. type on on ridgetop in proposed Affected Area. Right: MXC veg. type outside area to 
be mined, below ridge crest on steep north-facing slope. 21 May 2009. 
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Figure 2, Photo 6978. Foreground: MSH (High Elevation Mixed Shrub/Grassland) Vegetation 
Type on "the Muffler" (Pit #5D area). Background: beetle-infested trees in dense MXC (Mixed 
Conifer Forest) in Gilmore Gulch, south of proposed permit area within Y2 mile buffer zone. 22 
May2009. 
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Figure 3, Photo 6992. Example of Disturbed Land (DL) cover type. Active area of MCC 
quarry at AS Pit #7B, part of proposed Pit #1. 27 May 2009. 
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Figure 4, Photo 7004. Center and Right: umeclaimed DOT limestone quarry including material 
stockpiles and spoil stockpile. Beyond stockpiles: area of Tree Site 1, in MSH-C veg. type. 
Foreground: MSH-C veg. type near east end of proposed Pit #8B. 27 May 2009. 
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Figure 5, Photo 7007. Foreground: Example of MSH & MSH-C veg. types in the proposed 9B 
and 9C Pit areas. Background: unreclaimed DOT limestone quarry including a material 
stockpile and the haulroad out of the pit. Skyline: proposed A8 Permit boundary fence, adjacent 
Tree GPS8 Field Site, and Medicine Bow National Forest beyond. 27 May 2009. 
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Figure 6, Photo 7636. Species of Concern: Phacelia denticulata (Boraginaceae) close-up. 
Drainage between A5 Pit #7B and A5 Pit #6, between proposed Pits #1 and #3. 23 June 2009. 
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Figure 7, Photo 7942. Unsampled, Excluded Vegetation Cover Study Site 6. Site (now 
classified as MM-C veg. type) did not match the intended cover sampling plan (a regular MM 
veg. type site) based on the preliminary vegetation types classification (using MSC separately 
from MM and MSH). (For further explanation see section DIX 8.3.1, Classifying & Mapping 
Vegetation Types and DIX8.3.2.3, On-site Cover Data Collection Methods). Photo is an 
example of the MM-C veg. type west of proposed Pit #9A. 9 July 2009. 
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Figure 8, Photo 7958. 1st attempt for Vegetation Cover Site 10. Site is an example of a 
transitional area between RF, MM & MS veg. types. 2nd attempt (Fig. 9, Photo 7959, below) 
was similarly unsuitable. 3rd attempt was satisfactory according to the study methods, and 
sampled for the RF veg. type. Location: proposed Pit #6 (North Boomerang). 10 July 2009. 
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Figure 9, Photo 7959. 2nd attempt for Vefetation Cover Site 10. Site is an example of a 
transitional area of RF changing to MS. 3r attempt was satisfactory according to the study 
methods, and sampled for the RF veg. type. Location: proposed Pit #6 (North Boomerang). 10 
July 2009. 
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Figure 10, Photo 7962. Vegetation Cover Study Site 16. 1st attempt location fell on a 2-track 
road. Following study methods a satisfactory nearby substitute site was chosen and sampled. 
Photo is an example of the MS veg. type near the dividing line between proposed Pits #3 and 
#5C. 11 July 2009. 
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Figure 11, Photo 8040. Vegetation Cover Study Site 64A, 1st attempt. Site (shown) fell on a 
limestone rock outcrop. According to study methods, 2nd attempt was satisfactory for a MM 
veg. type sample. Photo shows an example of an RF inclusion in the MM veg. type west of 
proposed Pit #1. 21 July 2009. 
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Figure 12, Photo 8065. Vegetation Cover Study Site 131, 1st attempt. Site (shown) was MM 
vegetation at edge between MM & MS stands. 2nd attempt nearby following method worked as 
a satisfactory MS site to sample. Photo is an example of MM veg. type in location of proposed 
Pit #3, south of open AS Pit #6. 27 July 2009. 
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Figure 13, Photo 8262. Plant Species of Concern. Site of documented Phacelia alba 
(Boraginaceae) occurrence in Government Gully, looking westward down the canyon. Note the 
beetle-infested discolored tree in the background. 12 Aug. 2009. 
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Figure 14, Photo 8257. Plant Species of Concern. Site of documented Phacelia alba 
(Boraginaceae) occurrence in Government Gully, looking eastward up the canyon. Location 
between proposed Pits #6 and #7A. 12 Aug. 2009. 
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Figure 15, Photo 9266. Foreground: beginning of Tree Site 1 transect and example of MSH 
vegetation type at proposed Pit #9C. Background: unreclaimed DOT limestone quarry, an 
example of the DL (Disturbed Land) cover type. Background at skyline: MSH-C veg. type on 
edge of Medicine Bow National Forest. 22 Oct 2009. 
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Figure 16, Photo 9267. Beginning of Tree Site 1 transect as in previous figure, Fig. 15, Photo 
9266. Example of MSH (left) and MSH-C (right) veg. types. At proposed Pit #9C. 22 Oct. 
2009. 
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Figure 17, Photo 9268. Beginning of Tree Site 2 transect. More-densely-wooded part of a 
MSH map polygon, showing mountain big sagebrush in the foreground. Location: proposed Pit 
#9C. 22 Oct. 2009. 
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Figure 18, Photo 9271. Middle of Tree Site 3 transect. NE corner of proposed Pit #9B. 
Showing an example of the MXC veg. type. 22 Oct. 2009. 
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Figure 19, Photo 9276. Tree Site 4 transect. Looking northwest-ward from end of transect 
toward beginning of transect. Example of MSH-C veg. type at proposed Pit #5D. 23 Oct. 2009. 
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Figure 20, Photo 9277. Tree Site 5 transect. Looking eastward along the transect. Example of 
MSH-C veg. type including a small quaking aspen (Populus tremuloides) stand. Location: at 
proposed Pit #5D. 23 Oct. 2009. 
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Figure 21, Photo 9282. Tree Site 6 transect. Looking westward in direction of transect. An 
example of a more-heavily-wooded area of an MM-C veg. map polygon. Location: proposed 
Pit #5D. 23 Oct. 2009. 
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Figure 22, Photo 9308. Tree Site GPS3 at eastern end of proposed Pit #lOB. Looking 
southwest-ward toward western end of tree data collection site. Laramie Plains Antenna & 
TV Association facilities at center. Example of MSH veg. type on ridgetop, and MSH-C veg. 
type at ridge crest. 26 Oct. 2009. 
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Figure 23, Photo 9306. Tree Site GPS3 at eastern end of proposed Pit #lOB. Looking 
southward along proposed permit boundary/ National Forest fence at east end of tree data 
collection site. Site begins on the ridgetop near the ridgeline and extends southward down the 
hill beyond. 26 Oct. 2009. 
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Figure 24, Photo 9309. Tree Sites 7 & 8, beginning of transects. Looking westward along Tree 
Site 7 transect. Example of MSH veg. type on the left and MXC veg. type on the right. 
Location: proposed Pit #lOB. 26 Oct 2009. 



( 

{ 

( 

Figure 25, Photo 9314. Tree Sites 7 & 8, beginning of transects. Looking northward in the 
direction of Tree Site 8 transect. Example of MXC veg. type at proposed Pit #lOB. 26 Oct 
2009. 



( 

( 

( 

Figure 26, Photo 9510. Upper left: example of RC (Reclaimed Land) Land Cover Type for 
Vegetation Map. (Map DIXS-2). Lower right: part of Tree Site #16 and Tree Site GPS9. 
Location: A5 Pit #7A. 9 Nov. 2009. 
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Other Location: ~l lo1>vv of: N ~ P,J ~-''~.n--~" , &01-t G.~u / ( 
Pit Code (E9A etc.): ::) c-1( (_p Position related"'to Pit (middleS side, W ofPit, etc.): 

EXREFA? (y)n) Transect Azimuth (degrees): jj_) Site ID? _Q_ Sample ID _3_ - -
Lifeform Sp IQJ %AbC 102% AbC 103 %AbC TAb Cov AvAbC %Re1C 
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~ 

Veg. type (mark one)~ MM RF MSH MSC MXC I 
Date: 2009-07- D~ Worker(s): JeffBrasher & I I I 

( Legal (TRSQQ, etc.): /'i C ,.ft.I~~GPS (zero m): 

Other Location: I "'C C o f- N ~~ 
Pit Code (E9A etc.): IP< Position related to Pit (middle S side, W ofPit, etc.): ~"' •f-Q..ef-"""-~~.r 
EXREFA? (y(fi} Transect Azimuth (degrees): :I Site ID? ~ Sample ID 18 - -
Lifefonn SJ) )I %AbC 102 %AbC D3% AbC T AbCov AvAbC %Re1C 
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Veg. type (mark one): MS MM WF_L' MSH MSC MXC I 
Date: 2009-07- 01\ Worker(s): JeffBrasher & " I I 
Legal (TRSQQ, etc.): ~~~;~- GPS (zero m): 

Other Location: 

Pit Code (E9A etc.): !A Position related to Pit (middle S side, W of Pit, etc.): 1.\J e-,.__~ 1 f1,..--l't- ok ~'~""""'"'~· 
EXREF A? (y4fij Transect Azimuth (degrees): ;in Site ID? jD Sample ID q 

....... 
Lifeform So 101 %AbC ioz %AbC 03% AbC TAb Cov AvAbC %ReiC 
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MCC Permit 298C-A8 Baseline Veg Sampling Field Form 



,..-... 
Veg. type (mark one): MS MM w MSH MSC MXC I 

( 
Date: 2009-07- L£j_ Worker(s): JeffBrasher & I I I 
Legal (TRSQQ, etc.): \ 7J f\lt-5£ GPS (zero m): ~ 

Other Location: _N ~ ~ ~OfflV\It ~ l>t -m 
Pit Code (E9A etc.): {,. Position related to Pit (middleS side, W of Pit, etc.): 11\l~f" hl ~ ~ _is "' e_c,. 
EXREFA? (y4f)J_ Transect Azimuth (degrees): ~ &.j Site ID? JJ_. Sample ID tO *"",J~ lllr..~ 
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Lifefonn So 01 %AbC 102 %AbC 03%AbC T AbCov AvAbC %ReiC -l-ea~'""" 

~ b.-'\I.J N\." .f s I> . 5 \S _j 

J- MUr( 2 H~ r~ck-fl 
r:... ~ '"~ _N:A-lh-rW'- '2..-c::> N\MI-

~ I M) 

-~ 
0 -a ·-.... 

td 

" 
N ... 
~\--0 

a 
-e _Ef'l.~~ -z. ~ 

0 ~ 
j:l.. c F! vl c E i2});(',q c 2. """"' r:... 5"E Dl<t-OA I ll7 ..;-

2. ri , . ' ._..;:..,. LE$' «'·f•f•!...f ..,., 0.""2._ ~ 

~-
\J (l f'~·""' !l4.. 1 ~ s ... ...,.. 

r 

~"' 
( 

1 

~ 
0 .., 
~ 

..0 C-4f<vfJ :zo 1\ 

2 ";.-

..c 
"' .g 

<Zl 

(.) 
(.) 

;::l 
<Zl 

] f\R..V\o \Z 
<Zl 

Tree 

"' Cl 
0 
< 
i:! f/1. ft La:f-r ltJ 0 
j:l.. 

Pel--A~ "-I ID < 

1'\'0 -~15' 
Non-vase \'{_,) 1 \ 
Litter \ lS" ~I 
Rock 2< - ""10 
B Grd !;'0 2 $~ 

( TPerC 
T Veg_C 
TGr'd C 

MCC Permit 298C-A8 Baseline Veg Sampling Field Form 
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..--........ 
V~. type (mark one): MS \MM) RF MSH MSC MXC I 
Date: 2009-07- J12 Worker(s): JeffBrasher & I I I 
Legal (TRSQQ, etc.): t-~ NtVg: GPS (zero m): 
Other Location: '}\.). i)o() M~!(a-........_ 
Pit Code (E9A etc.): & Position related to Pit (middleS side, W of Pit, etc.): 'I~ .c..J<~t> h-.. ~Vl 
EXREF A? (y(llj Transect Azimuth (degrees): )7t;V Site ID? __11_ Sample ID {I" - -
Lifefonn So 101 %AbC I02%AbC 103 %AbC TAb Cov 
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Veg. type (mark one): MS MM (RF:> MSH MSC MXC I 

( 
Date: 2009-07- tl Worker(s): JeffBrashef& I I I 
Legal (TRSQQ, etc.): ·$""~ 3J ~w~v.GPS (zero m): 
Other Location: "74 ~+Rer 
Pit Code (E9A etc.): so Position related to Pit (middleS side, W ofPit, etc.): \'f tl..o<"" N" .e.J..\ ~ .,~~~ {,"'-.-
EXREF A? (y,fft} Transect Azimuth (degrees): BZ Site ID? l2.. SampleiD IZ. - -
Lifefonn Sl2_ IQI %AbC 102 %AbC IQ3 %AbC T AbCov AvAbC %Re1C 
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Veg. type (mark one): MS MM rw MSH MSC MXC 
Date: 2009-07- Jl Worker(s): JeffBrasher& I 
Legal (TRSQQ, etc.): ~ ! l.. ~~ S'~ GPS (zero m): 
Other Location: -n"'e f.A.;Kt-<-r 
Pit Code(E9A etc.): J.f) Position related to Pit(middle S side, W ofPit, etc.): f'Je;..r N-eJ.o. " l.f~c.c..J· I(.., 
EXREFA? (y.t@ Transect Azimuth (degrees): '-n- Site ID? Jj_ Sample ID I] - -
Lifefonn Sn :)J %AbC 02%AbC 103 %AbC T AbCov 
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-
Veg. type (mark one): MS c~ RF MSH MSC MXC I 

( 
Date: 2009-07- ( l Worker(s): JeffBrasher & I I I 
Legal (TRSQQ, etc.): "]2. C ?EJ GPS (zerom): 
Other Location: fV\...,.H·-ter r ~"" .ba).'t~~ t+"t s e.ai -e. 
Pit Code (E9A etc.): so Position related to Pit (middleS side, W ofPit, etc.): 
EXREF A? (y,ftj] Transect Azimuth (degrees): 210 Site ID? J5__ Sample ID It-t 
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MCC Permit 298C-A8 Baseline Veg Sampling Field Form TFN 5 1/110 
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~ 
Veg. type (mark one): MS ~ RF MSH MSC MXC 
Date: 2009-07- [ L Worker(s): JeffBrasher & I I 
Legal (TRSQQ, etc.): 11 5w GPS (zero m): 
Other Location: 6·L~e... GIJ~ 
Pit Code (E9A etc.): SQ Position related to Pit (middleS side, W ofPit, etc.): Sol-Sf) 
EXREFA? 
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Veg. type (mark one)(MS/ MM RF MSH MSC MXC 1 
Date: 2009-07- ll Worker(s): JeffBrasher & 1 l 1 
Legal (TRSQQ, etc.): f, ':; l 5ES'E; GPS (zero m): -
Other Location: ~~ Td.L o~oe-
Pit Code (E9A etc.): 5( Position related to Pit (I1Ji.ddle S side, W ofPit, etc.): ~,-,1,. )f£ u1...€ J. (J(c, 

EX.REFA?(y~~ TransectAzimuth(degrees): ~~iSi\$iteiD? F\ SampleiD ~ .P~.-~ ,;. z-~-7~~?. 
f2,....l -\1"- -f~c._J;~+-t ~~'fed~.sqx"- '354 +-\<ilp, <;~1-Jv;Te~·~ ~()-€, 
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TFN 5 1/110 
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Veg. type (mark onel(M~ MM RF MSH MSC MXC I 
Date: 2009-07-__/i_ -worker(s): JeffBrasher & I I I 
Legal (TRSQQ, etc.): S :3L S£ >£ GPS (zero m): 
Other Location: '"l&l£ ll '·o~ 
Pit Code (E9A etc.): sc Position related to Pit (middle S side, W ofPit, etc.): ~~'~ )t_.C: ~J..q.R 
EXREF A? (y(rj) Transect Azimuth (degrees): 0] Site ID? ~ Sample ID l'7 -
Lifefonn SP 101 %AbC 102 %AbC 103 %AbC TAb Cov 
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MCC Permit 298C-A8 Baseline Veg Sampling Field Form 
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,---.... 
Veg. type (mark one): MS \MM) RF MSH MSC MXC I 

( 
Date: 2009-07- J l Worker(s):leffBrasher & I I I 
Legal (TRSQQ, etc.): 5 3 ( fkl ~6- GPS (zero m): 
Other Location: .s i>-f -r..,;Lp,:p\1!: ~]Ch<Mrd-

Pit Code (E9A etc.): 1 Position related to Pit (middleS side, W ofpit, etc.): S of ~±: 
EXREFA? rY!n) Transect Azimuth (degrees): ::10 Site ID? ___fl Sample ID e .,... ~ 

Lifefonn Su IOJ %AbC 02 %AbC 03% AbC TAb Cov AvAbC %Re1C 
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Legal (TRSQQ, etc.): 51-~ t;JVI GPS (zero m): 

Other Location: ~e~e+. n-~ k--~ 
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Veg. type (mark one): MS (Ml\1! RF MSH MSC MXC 
Date: 2009-07- fi Worker(s):'Je"ffBrasher & I I 
Legal (TRSQQ, etc.): 5'2t:J ~ W GPS (zero m): 
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Veg. type (mark one): MS {.(MM}} RF MSH (MSC) MXC I 
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Veg. type (mark one): MS MM RF (MsH) MSC MXC 
Date: 2009-07-~ Worker(s): JeffBrasher & -;:;:;i' I 
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Lifeform So 101 %AbC 102 %AbC 103 %AbC T AbCov AvAbC %Re1C 
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Veg. type (mark one)(MS) MM RF MSH MSC MXC 
Date: 2009-07- f"b Worker(s): JeffBrasher & I I 
Legal (TRSQQ, etc.): 'i 1 t a;\ I C of..,,QPS (zero m): 
Other Location: :N!-1-- S ~+- Q fl\._ ~7 c Hc....t7 ... ~ 
Pit Code (E9A etc.): :#2- Position related to Pit (middleS side, W of Pit, etc.): -\r,...;.~.""..-<\. E ( 
EXREFA? (y@ Transect Azimuth (degrees): :l.i.-t'5 Site ID? Ll_ Sample ID ~z -
Lifeform Sn iQl %AbC 1Q2% AbC 103 %AbC TAb Cov AvAbC %Re1C 

"' !SL-S""' 1-f ';Bt- -5"+ Ul 

"' .... 
0 
p... 

-~ 
0 

-E 
"' .... 

0 
' 

.-e Alliv'-+1 \ "Z -0 
~ 5-€P l<W'\ 2- 2 "-'I 
p... ,., c 2.1<6(..§'.} L-1 -r l ~I 

(.J J-l hco 3 "1 
fd<\P><~ 1'""\e..li\AA.j--. .z. ::1 

If'-~~~;.~~;~~ ) --.e.vo ... r ... -euf.)AI c.,.,,t..~""-. (, 

\) ........ 6~1 J.rid _,~_1M ( 

/.,....- ~fll?.-\"-'!~A·M·A-···-·····-··· ~ ·- -· ---- ····----·····---· --·---- ---------- -..b-1--

.J- M-a.ri:e,r..<(f~ \-.utn. .:...t 
0. 11.-..~ 

..0 
. 1-1 Vl - - .... 

~ 
.....,.,.,_ .. , . -H-· 2 ..c: c 

"' .g 
C/) 

u 
<J 
;::l 

C/) 

2 fl.\~'r\,.;:,. ?;t:,-r 

"'' 
"'X'!J 

..c: CHvl 2.. II C/) 

Tree 
~ 

"' .... 
0 
< 
;:: I PI!'!\ A- ~~ro>e+i-1!." SAL.so.v.;-t ..... , 
0 
~ 

< . 

Non-vase - -
Litter 'L + I ;( 
Rock - - -
B Grd 10 t- 0~ .&:-{ 

T PerC 
TVegC 
T Gr'd C 

MCC Permit 298C-A8 Baseline Veg Sampling Field Form 
TFN 5 1/110 
RECDMAR 15.2011 



( 

( 

( 

~ .. 
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Veg. type (mark one): MS MM RF ((MSH)) (MSS/ MXC 
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Lifeform So IO 1 % Ab C [Q2 %AbC 03 % Ab C T Ab Cov AvAbC %Re1C 
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Veg. type (mark one): MS MM RF . ((MSH)} (~ MXC I 
Date: 2009-07- tl Worker(s): JeffBrasher & - I'~ I I 
Legal (TRSQQ, etc.): :s= :2{ N£ GPS (zero m): 
Other Location: D; f-c ~h-ri<-
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Veg. type (mark one)(MS) MM RF MSH MSC MXC 

Date: 2009-07- {'b "Worker(s): JeffBrasher & I 
Legal (TRSQQ, etc.): 7 3 { Ctl,C ofiii,QPS (zero m): 
Other Location: Jui'.f- S <!>f Q ra.., ~?C H<14A7v.....t 
Pit Code (E9A etc.): :J.tZ- Position related to Pit (middleS side, W of Pit, etc.): -h,w,ll\;,.-d. te:. ( 
EXREFA? (y(ii) Transect Azimuth (degrees): 1..i-t'5 Site ID? :2.1_ Sample ID ~z --
Lifeform So 101 %AbC 102 %AbC '03% AbC TAb Cov Av AbC %Re1C 
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Veg. type (mark one)(M~ MM RF MSH MSC MXC 
Date: 2009-07- IT _'""Worker(s): Jeff Brasher & 
Legal (TRSQQ, etc.): ( 'J\ N~ N'vu GPS (zero m): 
Other Location: S-xhJ..vi r' 
Pit Code (E9A etc.): 2 Position related to Pit (middleS side, W ofPit, etc.): ~...-.! ........ ~ NE C;::.('r-,41(" ( 
EXREFA? (y(~ Transect Azimuth (degrees): ~(.., Site ID? S"S SampleiD ~~ 
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Legal (TRSQQ, etc.): 5s7 S"f:.. GPS (zero m): 
Other Location: M..J.ff'<et 
Pit Code (E9A etc.): EO Position related to Pit (middleS side, W of Pit, etc.): (" v~l 
EXREFA? )t'n) Transect Azimuth (degrees): }J.o SiteiD? 2_& Sample ID )'S 
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Veg. type (mark one): MS MM RF (MSH/ MSC MXC 

Date: 2009-07- \i Worker(s): Jeff Brasher & 
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Legal (TRSQQ, etc.): <73""SS'~ GPS (zero m): 
Other Location: f.\' r{tf,e/ ( 
Pit Code (E9A etc.): so Position related to Pit (middle S side, W of Pit, etc.): Ox ' 1\l~~ £;. ~r--A, 
EXREFA? (y$) Transect Azimuth (degrees): '35t:> Site ID? .22.... Sample ID ~fp 
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Veg. type (mark one): MS MM RF MSH MSC fMXC ll 
Date: 2009-07-____6L_ Worker(s): JeffBrasher & J ~- I 
Legal (TRSQQ, etc.): 2 '11 5F GPS (zero m): 
Other Location: \ ,.., (-· rv-...J .('( {-' I 
Pit Code (E9A etc.):tbf .frJ Position related to Pit (middle S side, W of Pit, etc.): 
EXREFA? y)n) Transect Azimuth (degrees): Jib Site ID? S"S Sample ID ____!_:1__ 
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Veg. type (mark one): MS MM RF ((MSH)j /MSC2 MXC 
Date: 2009-07-__L:b._ Worker(s): JeffBrasher & ~ ~ l 
Legal (TRSQQ, etc.): _( ~~ NW GPS (zero m): 
Other Location: _(\A.v tf (L( 
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Veg. type (mark one): MS MM RF CCMsHJJ (Ms<:;/ MXC I 
Date: 2009-07-__EL Worker(s): JeffBrasher & - I I I 

( 
Legal (TRSQQ, etc.): ~~PS (zero m): 
Other Location: 1"\...r<f'l _e./ 
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Pit Code (E9A etc.): 2._0 Position related to Pit (middle S side, W ofPit, etc.): 
EXREFA? (y4Q Transect Azimuth (degrees): uo Site ID? -@5 Sample ID '74.: 
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Veg. type (mark one)(MY MM RF MSH MSC MXC I 
Date: 2009-07- '!\ Worker(s): JeffBrasher & I 
Legal (TRSQQ, etc.): '5"3~ NW GPS (zero m): 
Other Location: 
Pit Code (E9A etc.): Position related to Pit (middleS side, W of Pit, etc.): 

( 
EXREF A? (~n) Transect Azimuth (degrees): 18D Site ID? Col Sample ID &o 
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Veg. type (mark one):\MSl MM RF MSH MSC MXC I 
Date: 2009-07-Jd_ Worker(s): JeffBrasher & I I I 
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EXREFA? (y~ Transect Azimuth (degrees): 2-"b'D Site ID? .iLl,_ Sample ID ( 111 
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Veg. type (mark one): MS {1vr]:6./ RF MSH MSC MXC I 
Date: 2009-07- ll Worker(s): Jet[Brasher & I I I 
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Veg. type (mark one): MS (MM.:> RF MSH MSC MXC I 
Date: 2009-07-__21__ Worker(s): JeffBrasher & I I I 
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Veg. type (mark one): MS {~ RF MSH MSC MXC I 
Date: 2009-07- 2.1 Worker(s)::JeffBrasher & I I I 
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Pit Code (E9A etc.): \ Position related to Pit (middleS side, yY of Pit, etc.): 
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Veg. type (mark one}(M_i MM RF MSH MSC MXC I 
Date: 2009-07-~ Worker(s): JeffBrasher & I I I 
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Veg. type (mark one):ffv!Sl MM RF MSH MSC MXC l 
Date: 2009-07- ~ \ \.Vorker(s): Jeff Brasher & I I l 
Legal (TRSQQ, etc.): S J. h N\..J GPS (zero m): 
Other Location: VJ <>~S~~J-
Pit Code (E9A etc.): \...V'v-0 ) Position related to Pit (middleS side, W ofPit, etc.): 
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....,--...., 
Veg. type (mark one):{tyJ_s/ MM RF MSH MSC MXC I 
Date: 2009-07-_u_ Worker(s): JeffBrasher & I I I 

( Legal (TRSQQ, etc.): S' )~ NuJ GPS (zero m): 
Other Location: W o~f [;-')<.h.b·LY}J' 

Pit Code (E9A etc.): uJ of l Position related to Pit (middleS side, W ofPit, etc.): 
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Veg. type (mark one)®.s) MM RF MSH MSC MXC 
Date: 2009-07-_b_L Worker(s): JeffBrasher & I I 
Legal (TRSQQ, etc.): <;;"3D GPS (zero m): 
Other Location; N $t ~h \. .LIA/.1..." ~""~-
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Veg. type (mark one): MS IMM) RF MSH MSC MXC 
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Veg. type (mark one): MS (NTh1/ RF MSH MSC MXC I 
Date: 2009-07- Z\ Worker(s): JenBrasher & I l I 
Legal (TRSQQ, etc.): <;'~<::>KWJ GPS (zero m): 
Other Location: :s· E "&f ~ .... ...._ .qoJt 1.( 

Pit Code (E9A etc.): PoSition related to Pit (middleS side, W of Pit, etc.): ( 
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Veg. type (mark one): MS ~ RF MSH MSC MXC I 
Date: 2009-07- :L\ Worker(s): JeffBrasher & I I I 
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Legal (TRSQQ, etc.): ")36 GPS (zero m): 
Other Location: <; v_f.-~-te./ w '"'-e (.A.f;;...{'C'"'-v"-. ~·t. t--· 
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Veg. type (mark one): MS MM (RV MSH MSC MXC 

Date: 2009-07-..l::L Worker(s): JeffBrasher& 

Legal (TRSQQ, etc.): 5 )D Ni.J GPS (zero m): 
Other Location: .T .Vl~ -"-
Pit Code (E9A etc.): _";ik Position related to Pit (middleS side, W ofPit, etc.): ~~~)? ( 
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Veg. type (mark one): MS MM {~ MSH MSC MXC I 
Date: 2009-07-~ Worker(s): JeffBrasher8r"' I I I 
Legal (TRSQQ, etc.): - S'".b NvJ GPS (zero m): 

( Other Location: -r~\-ki'V\ 
Pit Code (E9A etc.): <;A- Position related to Pit (middleS side, W ofPit, etc.): 
EXREFA? (yl!Jj} Transect Azimuth (degrees): l2t\ Site ID? ( S Sample ID (~ --- --
Lifeform Sp Ql %AbC l02% AbC Q3% AbC T AbCov Av AbC %Re1C 
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Veg. type (mark one): MS MM (RF) MSH MSC MXC 
Date: 2009-07-~ Worker(s): JeffBrasher &- I 
Legal (TRSQQ, etc.): 5'3v 1'1~ GPS (zero m): 
Other Location: -r-\kr-
Pit Code (E9A etc.): c. A Position related to Pit (middleS side, W ofPit, etc.): ~~~\0 
EXREFA? (y/i1) Transect Azimuth (degrees): ~L10 Site ID? 7{&, Sample ID '1{ 
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Veg. type (mark one): MS MM -(RF) MSH MSC MXC 
Date: 2009-07- Z,.l Worker(s): JeffBrashe~ 

( Legal (TRSQQ, etc.): ''3o NW GPS (zero m): 
Other Location: -r.all fi'"'f" 
Pit Code (E9A etc.): S"A- Position related to Pit (middleS side, W ofPit, etc.): 
EXREFA? (y~ Transect Azimuth (degrees): 1.~0 Site ID? :I]_ Sample ID 7fA - ......J 
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Veg. type (mark one): MS MM ·av MSH MSC MXC 
Date: 2009-07- 2l Worker(s): JeffBrasher & I 
Legal (TRSQQ, etc.): <~o NvJ GPS (zero m): 
Other Location: i.u1h.-'""' ( 
Pit Code (E9A etc.): SA Position related to Pit (middleS side, W ofPi~ etc.): 
EXREFA? (y/!j Transect Azimuth (degrees): I~ SiteiD? 71 Sample ID 76 ?7 
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Veg. type (mark one): MS ( MM) RF MSH MSC MXC 
Date: 2009-07- _2.l Worker(s):JeffBrasher & 
Legal (TRSQQ, etc.): 5 '30 S'e.N...,> GPS (zero m): 
Other Location: -r ~~lkf',.... 
Pit Code (E9A etc.): S' /:){ Position related to Pit (middleS side, W ofPit, etc.): 
EXREFA? (y4fi) Transect Azimuth (degrees): "'1 ~ Site ID? 'lc::.t Sample ID 7~ 

Lifeform Sn 101 %AbC 102% AbC 103% AbC TAb Cov Av AbC %RelC 

Tree 

Non-vase 
Litter 
Rock 
B Grd 
T PerC 
TVegC 
T Gr'd C 

~ eL-~ 
o Pr:st),. ... ~ < Pos~/ 
p.. 

~--------------4------r----~~----+-----~----+-----~ 

-~ 
0~-----------------+-------+-------+-------r------~-----+------~ 
§~-----------------+-------+-------+------~------~-----+------~ 
0~-----------------+-------+-------+------~------~-----+------~ 

2~-----------------+-------+-------+------~------~-----+------~ ..c: 

~~-----------------+-------+-------+------~------~-----+------~ 
~~-----------------+-------+-------+-------r------~-----+------~ 

(,) 

g~-----------------+-------+-------+------~------~-----+------~ ~ 

~ 
<d .... 

0 
<C 
-1: 
0 

""' <C 

IS 

l)rU.'I(f'-"""'- ,., ·h-·+ -.-.\.\- It:> 
( • Pr. ""\ v s-s-~,Aec) 

r 
l. 
IO 
In 

\ 

2 
&t\ ... 

2.:0 

~~ 
I 

"'' ' 

1;' 

s 
s 
,r; 

MCC Permit 298C-A8 Baseline Veg Sampling Field Form TFN 5 1/110 
RECD MAR 15,2011 



Veg. type (mark one): MS MM (ill:)_ MSH MSC MXC 
Date: 2009-07- :Z..\ Worker(s): JeffBrasher & 
Legal (TRSQQ, etc.): 'S~ GPS (zero m): 
Other Location: -rA.'t ~"'"' 
Pit Code (E9A etc.): >A Position related to Pit (middleS side, W ofPit, etc.): 

( 
EXREFA? (y(f)) Transect Azimuth (degrees): lSO Site ID? 't>_Q_ Sample ID £. ~ - -
Lifeform Sp_ Ql %AbC 02 %AbC 03 %AbC TAb Cov AvAbC %Re1C 
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Veg. type (mark one): MS MM _(BF/ MSH MSC MXC I 
Date: 2009-07- JJ Worker(s): JeffBrasher~ I I I 

( 
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Legal (TRSQQ, etc.): <) '3o 5E.-/VI})GPS (zero m): 
Other Location: tA.'Ih',-.. 
Pit Code (E9A etc.): 5Pr Position related to Pit (middle S side, W ofPit, etc.): 
EXREFA? (y.(ii)) Transect Azimuth (degrees): \rv SiteiD? ~ SampleiD~ 
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Veg. type (mark one): MS MM L"RFJ MSH MSC MXC 
Date: 2009-07-~ Worker(s): JeffBrashe[;.f--
Legal (TRSQQ, etc.): 5"?t> NE. S'W GPS (zero m): 
Other Location: -reo..'\ .f\"" ( 
Pit Code (E9A etc.): s-Pr Position related to Pit (middle S side, W of Pit, etc.): 
EXREFA? (y/'fi'A Transect Azimuth (degrees): '2'7D Site ID? _iL. Sample ID jl\ --Lifefonn Sp 101 %AbC 102 %AbC 103 %AbC TAb Cov AvAbC %RelC 
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Veg. type (mark one): MS MM (Bp) MSH MSC MXC 
Date: 2009-07- ...U Worker(s): JeffBrasher & I 

( Legal (TRSQQ, etc.): S:"?D 1\1~}"' GPS (zero m): 
Other Location: 'TJJlk" 
Pit Code (E9A etc.): 5))c Position related to Pit (middleS side, W ofPit, etc.): 
EXREFA? (y.iftj Transect Azimuth (degrees): \lo Site ID? _.B Sample ID 'i'2. 
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Veg. type (mark one): MS ~ RF MSH MSC MXC 
Date: 2009-07- 'J..,_l Worker(s): JeffBrasher & l 
Legal (TRSQQ, etc.): 5'~n N~~ GPS (zero m): 
Other Location: 1:A.:l_fr 1\ ( 
Pit Code (E9A etc.): 5.K Position related to Pit (middleS side, W ofPit, etc.): 
EXREFA? (y/rlJ Transect Azimuth (degrees): t~ Site ID? LJ(Sample ID 'ZJ ......, -
Lifefonn So 01 %AbC 02 %AbC 103% AbC TAb Cov AvAbC %Re1C 
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Veg. type (mark onej,: MS} MM RF MSH MSC MXC O~c; 

Date: 2009-07- 'Q_ ~'W"orker(s): JeffBrasher & 
Legal (TRSQQ, etc.): 5 '?D _fJW GPS (zero m): 
Other Location: '}JM,~rv'l. 

Pit Code (E9A etc.): S.P< Position related to Pit (middleS side, W ofPit, etc.): w -:;V ~J-
EXREFA?(~) Transect Azimuth (degrees): j't:.V Site ID? _j_{ Sample ID _<l~ 
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.../\1 
Veg. type (mark one): MS (~I RF (MSH J MSC MXC 
Date: 2009-07- "'2...3 Worker(s/ JeffBrasher & --=:::; I 1 
Legal (TRSQQ, etc.): 5 2..3 C.,f~~PS (zero m): 
Other Location: Cl A ...... ~ 

Pit Code (E9A etc.): j_() f$ Position related to Pit (middle S side, W of Pit, etc.): j::::,_ e~ _f'fiE.'_,!td'- q::,.t.C2 
EXREFA? (y(f!j Transect Azimuth (degrees): \2-C Site ID? ~ Sample ID .~ -
Lifefonn Sp 101 %AbC 102 %AbC 03 % AbC TAb Cov AvAbC %Re1C 
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Veg. type (mark one): MS MM RF ri{SH/ MSC MXC I 

( 
Date: 2009-07- 2:!._ Worker(s): JeffBrasher & "-<:. I I I 
Legal (TRSQQ, etc.): S 2.-~ to~~ (zero m): 
Other Location: \=-lt.t""".Q 
Pit Code (E9A etc.): tD f?2 Position related to Pit (middleS side, W ofPit, etc.): )c. e~ N.:;_ ~-tt 
EXREFA? (y~ Transect Azimuth (degrees): 1Ltj Site ID? .:11_ Sample ID 230 ..... 
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Veg. type (mark one): MS MM RF (MSH} MSC MXC 
Date: 2009-07- 1j_ Worker(s): JeffBrasher & ~ ... l 
Legal (TRSQQ, etc.): S .-zz, C .,£-~S (zero m): 
Other Location: EL~I'V\...e.._ 
Pit Code (E~ etc.): JD__l2_ Position related to Pit (middleS side, W of Pit, etc.): E.. 6:~ ~--e V\C.( .5 il>f 
EXREFA? ~n) Transect Azimuth (degrees): '?-IV Site ID? "'Z>'9 Sample ID "8:2 - -
Lifeform So 101 %AbC 102 %AbC 103 %AbC T AbCov 
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MCC Permit 298C-A8 Baseline Veg Sampling Field Form 
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Veg. type (mark one): MS MM RF (MS]:I./ MSC MXC I 

( 
Date: 2009-07-.23_ Worker(s): JeffBrasher & 

.,.,. I I I -
Legal (TRSQQ, etc.): 5 2"'7 c~~'s (zero m): 
Other Location: P!o...-,.._·{( _\-.::... ~--~ 

Pit Code (E9A etc.): lD 6 Position related to Pit (middle S side, W ofPit, etc.): Nfe.-r-.<!.~ N'--cf. 1;9cvt<? (\I lo 
EXREF A? {yXn) Transect Azimuth (degrees): 8~ Site ID? __3.3.. Sample ID ~~ 
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Date: 2009-07- '13_ Worker(s): JeffBrasher & - I I 
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Legal (TRSQQ, etc.): ';;2;;t 1\\ E GPS (zero m): 
Other Location: -f ~o. VV' e. 
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Veg. type (mark one): MS MM RF (MSH) MSC MXC 1 
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Veg. type (mark one): MS MM RF MSH ;M"sc--:> MXC 
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Veg. type (mark one): MS MM RF {MS:fi/ MSC MXC 

Date: 2009-07- 1.1 Worker(s): JeffBrasher & I l 
Legal (TRSQQ, etc.): 511 GPS (zero m): 
Other Location: ~~~.,.,..,_~ 
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Veg.type(markone):MS MM RF {MSl}> MSC MXC I 
Date: 2009-07-~ Worker(s): JeffBrasher & - I 
Legal (TRSQQ, etc.): S 2. g '5[:" GPS (zero m): 

Other Location: +-L ""'""'"" <... 
Pit Code (E9A etc.): l D (:;) Position related to Pit (middleS side, W of Pit, etc.): +--»""""'~ <r c c o-r,...Ar 
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Veg. type (mark one): MS MM IRfl MSH MSC MXC I 
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Date: 2009-07- _i'1_ Worke1~s): JeffBrasher'& I I I 
Legal (TRSQQ, etc.): s 2--9 5£ GPS (zero m): 
Other Location: C-Lt?""'"IZ. 
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Veg. type (mark one): MS MM RF (:rvisH) MSC MXC I 
Date: 2009-07- 2 '3 Worker(s): JeffBrasher & - I I I 
Legal (TRSQQ, etc.): 5.z?5£ GPS (zero m): 
Other Location: ·h«..-w..(> ( 
Pit Code (E9A etc.): J,bg Position related to Pit (middleS side, W ofPit, etc.): 
EXREFA? (y/fi)) Transect Azimuth (degrees): "B~ Site ID? iblo Sample ID ~~ - ~ 
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----Veg. type (mark one): MS MM RF (MSH) MSC MXC 
Date: 2009-07- Z.J.... Worker(s): JeffBrasher & ~ I I 
Legal (TRSQQ, etc.): 5''2-'j )~ GPS (zero m): 
Other Location: k'\ ..t."""t,._ 

Pit Code (E9A etc.): In ll Position related to Pit (middleS side, W ofPit, etc.): 
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Veg. type (mark one): MS MM RF (MSti) MSC MXC 
Date: 2009-07- 12_ Worker(s): JeffBrasher & 

...__..... 

Legal (TRSQQ, etc.): s 2.-") rv~ GPS (zero m): 
Other Location: yl/..&ill',..._~ 
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Veg. type (mark one): MS MM RF (MSH l MSC MXC I 

( 
Date: 2009-07- 2.. ""3 Worker(s): JeffBrasher & ~ I I I 
Legal (TRSQQ, etc.): S. 2~ Sw GPS (zero m): 
Other Location: .ClP...~~ 
Pit Code (E9A etc.): ID(j Position related to Pit (middleS side, W ofPit, etc.): I-- i J-.0,\.-e_ 
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Veg. type (mark one): MS MM RF (MSH) MSC MXC l 
Date: 2009-07-___:z;__z_ Worker(s): JeffBrasher & 

~ I l 
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Veg. type (mark one): MS MM RF (MSH_/ MSC MXC l 

( 
Date: 2009-07-.....2..':r Worker(s): JeffBrasher & - I l -r 
Legal (TRSQQ, etc.): ~2~ Stz f'l~ GPS (zero m): 
Other Location: + \.dv""' ~ 
Pit Code (E9A etc.): toC> Position related to Pit (middleS side, W ofPit, etc.): 
EXREFA? (y/fl) Transect Azimuth (degrees): ::\C, Site ID? IJOT\Sample ID lC't{t 
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Veg. type (mark one): MS MM RF 'MstU MSC MXC 
Date: 2009-07- <L) Worker(s): JeffBrasher & - I 
Legal (TRSQQ, etc.): "'5 z.q, ;;_r;. N vi GPS (zero m): 
Other Location: ..fl..,_,~ 

( 
Pit Code (E9A etc.): In~ Position related to Pit (middleS side, W ofPit, etc.): 
EXREFA? (ytft!J> Transect Azimuth (degrees): 3S:t Site ID? __jJJ_ Sample ID un 
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Veg. type (mark one): MS MM RF MSH ) MSC MXC 1 
Date: 2009-07-~ Worker(s): JeffBrasher & ~-/ I 1 1 

( Legal (TRSQQ, etc.): s 2..)] NW GPS (zero m): 
Other Location: f'\ ""'"""' sz 
Pit Code (E9A etc.): LD0 Position related to Pit (middleS side, W of Pit, etc.): 
EXREF A? (y1fi}) Transect Azimuth (degrees): :3'3C Site ID? t!Z.. Sample ID ILl 

~ -
Lifeform So 101 %AbC !02% AbC 103% AbC TAb Cov Av AbC %Re1C 

"' -k...tJ """b.. "25 5 "' 
I?L r-.,. - ~ F:t ... --.-->5 .fr,....,._ 1'1 C'-"V f- te .( e~ s .3 '-" 

p.. rs:'L. <;" t) I ;;t 

f (") 5 

~-~ l...ESQdc~J..c. z 
i./~ .~ 

I= n -"'G!--("'(h"'- .! - '""' S"J\i'"<'ll 1 
~C:::t. Rca."' -z. 

L:Z.. {Jtf t·nl\t \ -
.-e -r£ \<::\.C..U. ~ -0 
[.L. ~~~£«<:J: f~~ ..... :2.2. \~ I 
p.. 

?Ht.,o Ill \5 ?5 
5£.l&o.. T -

~c-. "'~0.n:1""'- I \ -

E R.l:~:L:1_ ~ 
fl!:~t ,.:; fr""•'"f .:;-.\>·, \' ""- ""-\ I 'X 

I= r ~ '0"" "'""L • ,.,......_ - -hcl\ '"H \ 'g l 
~;'.~~~Zi,_~ ~s+r"'::C. 'V\~i..--:+ ({;; 2 

s;:..\ eo ·I"' e ""':' :) C F K "'"'"·-'./ q ~ 

~-vc-"1-" 1\~h""',. .:; p.';,t:"'f ; 3 
( 

..D ""\Q..f-r ..... ; "' 2 0 

-"' ~.....----"' _ __..,..., .. ~.-·-··- -···-"'·-·-.. ·--··""'-••J•''~ ....... ··-·--··l·l::J·'"~·-.·-.-. '""-'·'"·€::>··-·"·• "' ..D 
:l 

C/J 

u 
u 

·, cJ; 
..D &·~+r.t-o \l,l..l I\ (o -2 
-"' c: H. v~ lD & C/J 

Tree 
~ 

"' .... 
0 
<C 

" -1::· {'_ f'.C"r\1\.""'"'-d!'·~ .. 
__ ._ .. 

0 
----··------ .. ----------"-··--· ··-- .... 2.-------· 

____ , . .-·------: 

[.L. 

<C 

Non-vase ........ L/ :J 

Litter :l 3 k 
Rock - "3 jl; 

8 Grd l L.f "'3 

( T PerC 
T VegC 
T Gr'd C 

MCC Permit 298C-A8 Baseline Veg Sampling Field Form TFN 5 1/110 
RECD MAR 15.1.0Ct 



.,.._,_ 

Veg. type (mark one): MS MM RF MSH MSC -cweo 
Date: 2009-07- :L> Worker(s): JeffBrasher & 1 -
Legal (TRSQQ, etc.): sz)J S.A\ GPS (zero m): 
Other Location: -F I .o rv'\. {! 

Pit Code (E9A etc.): \0 ~ Position related to Pit (middleS side, W ofpit, etc.): 
EXREFA? (y!f:J> Transect Azimuth (degrees): 3D Site JD? \ l l Sample ID I I -z.. ....._.. -
Lifeforrn Sn 101% AbC 102 %AbC 103 %AbC T AbCov 

U) .H {- 0:::-:. :in U) 

e! J..J::: (<.I 1 Dll 70 0 
p... 

~ 
0 -e 
"' .... 
0 

.-e i}.J\Sk-IA 21 0 
~ • 

7 CEY<o..t· •J 0f 
i·-i><t-<\", ~ ~-Po +r.....A. ttJ+J .rt IO 

)~,....-\-1!.-~')i.::t htJV"V'\t 2_ 

_Sw;:_l (f bf 

.. 

..c 
2 

..c 
"' ..c 
::I 

C/J 

(.) 
(.) 

;:l 
C/J 

2 A: 'Q_ \y\ (\ \.l "\, 1-1:7 
..c 
C/J 

Tree V:!.-.CI ft>b , e., 
"' "' .... 
0 
< 
1:: 
0 
~ 

< 

Non-vase - l'D 
Litter 20 36 
Rock - - -
B Grd - - -
T PerC 
TVegC 
TGr'dC 

MCC Permit 298C-A8 Baseline Veg Sampling Field Form 

AvAbC %Re1C 

Tff~ 5 1/110 
REGD MJ1R 15,2011 

( 

( 

( 



~ 
Veg. type (mark one): MS MM RF { MSH)} ( MSC=:> MXC 

( 
Date: 2009-07- 'L. .5 Worker(s): JeffBrasher & '-.::::::::-./ - . I 
Legal (TRSQQ, etc.): 52.~ JJ~.,..r5w .1GfS (zero m): 
Other Location: f:La.M~ (OJ ~f\:..,.~·f 
Pit Code (E9A etc.): \VB Position related to Pit (middleS side, W ofPit, etc.): 

EXREF A? (y/fip Transect Azimuth (degrees): t.Z,:b Site ID? __jfj_ Sample ID U3 
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~~ 
Veg. type (mark one): MS MM RF ((MSH)j ~MSC _:) MXC 
Date: 2009-07- ~ _]_ Worker(s): JeffBrasher & - --- ) 
Legal (TRSQQ, etc.): 5P:"Z> ~vJ Sv} GPS (zero m): 
Other Location: .(?\,t'-'1AC.. a.-\- """'c:Ule- ~ oO.·-t 
Pit Code (E9A etc.): !D Cz Position related to Pit (middleS side, W ofPit, etc.): 
EXREFA? (y/f.)} Transect Azimuth (degrees): '(D Site ID? ili Sample ID lit-\ 
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Veg. type (mark one): MS (MM/ RF MSH MSC MXC I 
Date: 2009-07- :2""3 Worker(s): JctfBrasher & 1 l 1 

( 
\ 

Legal (TRSQQ, etc.): 5}'\ !'It;. GPS (zero m): 
Other Location: k-l ~ VV\, .e.. 
Pit Code (E9A etc.): };U i7 Position related to Pit (middleS side, W ofPit, etc.): b0l.;:sw ~~ p.}- 1\0J. ~ 

EXREFA? ()/'11)) Transect Azimuth (degrees): 3D Site ID? l~/.P Sample ID G<; 
~ ~ 
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Veg. type (mark one): MS -~ RF MSH MSC MXC I 
Date: 2009-07- 2.? Worker(s): JeffBrasher & I I 
Legal (TRSQQ, etc.): s .z.~ fV )lz. GPS (zero m): 
Other Location: - ~L ..... ~..cz 

( 
Pit Code (E9A etc.): ~D lS Position related to Pit (middleS side, W ofpit, etc.): 
EXREFA? (y_(n)) Transect Azimuth (degrees): 3SO Site ID? ill Sample ID llP - -
Lifeform So 101% AbC 102 %AbC 103 %AbC TAb Cov Av AbC %RelC 
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Veg. type (mark one): MS ~1 RF MSH MSC MXC I 
Date: 2009-07- .,;~ Worker(s): JeffBrasher & I I 
Legal (TRSQQ, etc.): L2A Nv-> GPS (zero m): 
Other Location: .n~~ 

Pit Code (E9A etc.): I.D £7 Position related to Pit (middleS side, W of Pit, etc.): ~~~ j(\t rJ-~f 
EXREFA? (y{iij) Transect Azimuth (degrees): "'1(7 Site ID? 1\ "b Sample ID __l[z_ - ___. 
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~ ~ 

Veg. type (mark one)(.M_s/ MM RF MSH MSC MXC 
Date: 2009-07- Z-1_ Worker(s): JeffBrasher & I 
Legal (TRSQQ, etc.): 'S 1..q_ NLN GPS (zero m): 
Other Location: -Vl ""--~-{_ 
Pit Code (E9A etc.): lD H Position related to Pit (middleS side, W of Pit, etc.): 
EXREFA? (y$i}) Transect Azimuth (degrees): \ <.D Site ID? ~ Sample ID lv~ 
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....,. 
Veg. type (mark one): MS MM RF _(MSH...) MSC MXC I 

( 
Date: 2009-07- :l-'i Worke1~s): JeffBrasher & ~ I I I 
Legal (TRSQQ, etc.): s 2-"'b 2:£. GPS (zero m): 
Other Location: _C...,"" s- z; -F -rL-e.- ~l .<AfiY'\. -t 
Pit Code (E~A etc.): 5 <:>?(o S Position related to Pit (middleS side, W ofPit, etc.): 
EXREFA? I:Xn) Transect Azimuth (degrees): ]<2...(..... Site ID? 12-9 Sample ID J.L.1._ 

~ -
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Veg. type (mark one): MS MM RF (MSH) MSC MXC 1 
Date: 2009-07- 2.~ Worker(s): JeffBrasher & - I I l 
Legal (TRSQQ, etc.): <;;; 2~ r;~ GPS (zero m): 
Other Location: ~·c.._ Y'\ <; 0~ -Ft $... ""'-<' .:;;..~~·;{ t"hNW ~ VS FS Ci'.a.;{ <t \)Jv~'M.II l 

( 
Pit Code (E9A etc.): [06 Position related to Pit (middle S side, W of Pit, etc.): 

EXREF A? tG}'n) Transect Azimuth (degrees): 210 Site ID? JLl_ Sample ID [2:0 
-P' -

Lifeforrn sn_ 101% AbC 102 %AbC 103% AbC TAb Cov AvAbC %RelC 

£L("\~ 15LY/\AV{ I "?e::. t:in /.j.l;) 

'"' Pna.:K ar-."d "'\ ~IS"" .foe. 30 :fer$ 0 

f:Ls...._- _e.= t:av;v.v-r 2 .mt-t s ,.,...u.<>l" l5 ~ 

i'bor ~2$ 

i<DJM.o. I 
Pa4. ff(A<=-Q. 11'"-f' r..-flt<=". \>" ~0 $l-'Z.S: :30 

5o IOO toO 
.~ 
0 

-§ 
... 

0 

-e T A-~'-f 2. -0 
f:l-. /)(c..,.., 'If 
"'"' 

( 
2 
A 
Ul 
.n 

:::> 
CIJ 

(.) 
(.) 

:::> 
CIJ 

2 
.<:: 
CIJ 

Tree 
:;! 
,; 

'"' 0 
-< 
1: f3R+e \S 0 
f:l-. A-U.,. IDO qo q<;' 
-< P..llv75vr._......,_ c.L\---( Mo r .1..~-; Z-f 

Non-vase - - -
Litter - --
Rock - - -
B Grd - .-' 

T PerC 
TVegC 
T Gr'd C 

( 

TFN 5 1/110 
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Veg. type (mark one): MS MM RF MSH MSC (~ I 
Date: 2009-07- '2.0\ Worker(s): JeffBrasher & I "~ I 
Legal (TRSQQ, etc.): <i2 <J % GPS (zero m): 

Other Location: CVJA s o...f FL..t-..,...._~ De'"'"""\.-,.; l\ ,(~ S" ~,)~"""".e.r•~ 
Pit Code (E9A etc.): ·u Position related to Pit (middle S side, W ofPit, etc.): V"l-ei)..C C"-"'-,,p. "- b~t-t~-~ 
EXREF A? (Y(n) Transect Azimuth (degrees): 3o Site ID? (2.2..... Sample ID 12. ( 

.. p -
Lifeform SJL 101% AbC 102 %AbC 103% AbC T AbCov 
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MCC Permit 298C-A8 Baseline Veg Sampling Field Form 

AvAbC %Re!C 
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-----Veg. type (mark one): MS MM RF ~MSH) MSC MXC I 
Date: 2009-07- 2l1. Worker(s): JeffBrasher & --- I 
Legal (TRSQQ, etc.): 5 Jj\ 51=. GPS (zero m): 
Other Location: Cy~ ~ o£ 1---L~i"V'-e_ Ov~f..,~-~( ~>-- <; t'tms'-"'.-l.~ 

( 
Pit Code (E9A etc.): l1 Position related to Pit (middleS side, W ofPit, etc.): (\)~ af- (l: t 
EXREFA?~¥n) Transect Azimuth (degrees): lnfn Site ID? J7.._l Sample ID 12 2-
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Veg. type (mark one): MS MM RF ((MSH)T (MSC7 MXC I 
Date: 2009-07-__ld_ Worker(s): JeffBrasher & ~ ~ I I 
Legal (TRSQQ, etc.): $" 2.'2! $'P- GPS (zero m): 
Other Location: s· -r- 0., \)vV""f'\ h\''v\. -frt ....... Yr-,e ~ \ ~-')V\ e ( S" ~$ -t-h-,..,......, w Q .f Ru-· I' .......a. Co.-btl" 
Pit Code (E9A etc.): LO G Position related to Pit (middleS side, W ofPif, etc.): 
EXREFA? 1Y}'n) TransectAzimuth(degrees): l'l.o SiteiD?lZtl SampleiD t2-J 

~ -
Lifefonn So 101% AbC 102% AbC 103% AbC TAb Cov Av AbC % Rel C 
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Veg. type (mark one): MS MM RF MSH MSC (MXC / 
Date: 2009-07-~ Worker(s): JeffBrasher & 
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Veg. type (mark one): MS MM RF MSH MSC (MXC/ I 
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Other Location: ()~JWYt,tt.'\L ,...~ 5 g~ 
Pit Code (E9j\ etc.): 11 Position related to Pit (middleS side, W ofPit, etc.): 
EXREFA? yYn) Transect Azimuth (degrees): 112._ Site ID? Jlk_ Sample ID I::> { 

F'"" 
__. 

Lifeforn1 So IOI%AbC I02%AbC 103% AbC T AbCov AvAbC %Re!C 
en 
Cll 
«! .... 
0 
p.. 

-~ I ( _.6-r-a;;Y. - G1-"i ,#, 5? II 3 0 
-E ( Co.nl.)( <:>..'1!.-'fe.r~) 
«! .... 
0 

-€ .4'\~2!\ICI)-r t5 ; 

/~ i { l~l-,whv~ "'%' ; ... .?<tt. <g 
~ 

-., ·'rt<':. p.., 
f:,-.;1. {2. A 11H: {',_J,..e+. 2. 

rsJ ·~4,4,-~e..-,.,_..""' r-1'<-l 2-
<·. f c,- \ (.)«ttl, 

( 
..0 
2 

..<:: 
Cll 

.g 
(/) 

(.) 
(.) 

;::l 
(/) 

2 eEP?. re--t'l '?.t-
...c: . 
(/) 

-( 1>-J) (q I Do ~~ 
Tree 

_.. rs ""'<- lOb 90 
Cii 
«! .... 
0 
-< 
-€ 
0 

r.>.. 

-< 

Non-vase I {gb CfD 
Litter 7t> 40 qD 
Rock - - -
B Grd - ...... 

~ 

{ T PerC 
TVegC 
TGr'd C 

TFN 5 1/110 
MCC Permit 298C-A8 Baseline Veg Sampling Field Form n£CDMAR 15,2011 



i<<!."'-p ..... 
1'\~~Joitt--

J 

Veg. type (mark one): MS MM RF MSH MSC (Mxc) 
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Veg. type (mark one): MS MM RF ((MSJ{)j /Msc7 MXC 

Date: 2009-07- -:l....:l Worker(s): JeffBrasher & ~ I 1 
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Pit Code (E9A etc.): l L Position related to Pit (middleS side, W of Pit, etc.): -= -
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Veg. type (mark one): MS MM RF j(MSH)) (Msy/ MXC 
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Veg. type (mark one): MS MM RF ((MSH)) (MSC} MXC I 
Date: 2009-07- ~1-f Worker(s): JeffBrasher & ~ I 1 I 

( Legal (TRSQQ, etc.): 5 2q St== GPS (zero m): 
Other iDeation: N rrf- ~:+ l \ - tv .XT"\ v..:~ w e>-f ~re\f t t;!+-e tlO~~<eV\ +::-\~ ~~+S .. l:!, ~ 
Pit Code (E9A etc.): (\) of- {1 Position related to Pit (middleS side, W ofPit, etc.): N of- Pl""f 
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Veg. type (mark one): MS (~) RF MSH MSC MXC 
Date: 2009-07- q Worker(s)TeftBrasher & I I 
Legal (TRSQQ, etc.): <; ') ~ <;;vJ GPS (zero m): 
Other Location: S~hof V\>r·& £t~>+ 
Pit Code (E9A etc.): ~ ~::.r-3 Position related to Pit (middleS side, W ofPit, etc.): ( 
EXREF A? (y,ffl) Transect Azimuth (degrees): \!{(f Site ID? _1ll Sample ID ,~o - -
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/""\ 

Veg. type (mark one): MS MM /FY/ MSH MSC MXC I 
Date: 2009-07- _2::] Worker(s): JeffBrash~& I 1 I 
Legal (TRSQQ, etc.): $3\ ~v-> GPS (zero m): 
Other Location: S )f'IA,~v'51 
Pit Code (E9A etc.): 1 Position related to Pit (middleS side, W ofPit, etc.): 

( 
EXREFA? (y{h)) Transect Azimuth (degrees): \0~ SiteiD? \13 SampleiD ("32 - -
Lifeform Sp !01 %AbC [02 %AbC 103% AbC TAb Cov Av AbC %Re1C 
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Veg. type (mark one): MS (MM_/ RF MSH MSC MXC I 
Date: 2009-07- 'Z.1 Worker(s): JeffBrasher & I -, I 
Legal (TRSQQ, etc.): S:S0 $€.. GPS (zero m): 
Other Location: f:: )i" ho..us- <1-

Pit Code (E9A etc.): ~t"3 Position related to Pit (middleS side, W ofPit, etc.): 
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Veg. type (mark one): MS (MM/ RF MSH MSC MXC I 
Date: 2009-07- :;z\ Worker(~Brasher & I I I 
Legal (TRSQQ, etc.): c; ~ 4- 5'" (!1 GPS (zero m): 
Other Location: \::.-:.:. ~ .. '---J) t-
Pit Code (E9A etc.): (.f) Position related to Pit (middle S side, W ofPit, etc.): 
EXREFA? (y{TIJ Transect Azimuth (degrees): ?>t..t Site ID? lli Sample ID \3z..t ....... -
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Veg. type (mark one): MS (M_tvy>_ RF MSH MSC MXC 1 
Date: 2009-07- '1-.l. Worker(s):YeffBrasher & I I 1 
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Pit Code (E9A etc.): 3 Position related to Pit (middleS side, W ofPit, etc.): 
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Veg. type (mark one): MS MM (ltD MSH MSC MXC 1 
Date; 2009-07- 2-t Worker(s): JeffBrasher & I I 1 
Legal (TRSQQ, etc.): 5'~ ( tJw GPS (zero m): 
Other Location: ,£._-.,<- ?-..,,_ .J ") +--
Pit Code (E9A etc.): P~\.. 9.'h. Position related to Pit (middleS side, W of Pit, etc.): 

( 
EXREFA? (y(n» Transect Azimuth (degrees): &J Site ID? ill Sample ID (~& 
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Veg. type (mark one): MS (MM/ RF MSH MSC MXC I 
Date: 2009-07- 2.1 Worker(s): JeffBrasher & I j j 
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Veg. type (mark one)(M$>. MM RF MSH MSC MXC 
Date: 2009-07-_2il___ Worker(s): JeffBrasher & I 
Legal (TRSQQ, etc.): ~'3~ ~ GPS (zero m): 
Other Location: 'Ex~s-(r 
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Veg. type (mark one): 1(/ID MM RF MSH MSC MXC I 
Date: 2009-07-_1;3_ Worke1~s): JeffBrasher & I I I 

( Legal (TRSQQ, etc.): 5 '$1 !:':,IW GPS (zero m): 
Other Location: E·-.!!hv.dfi...fr+ 
Pit Code (E9A etc.): Gru~ft~ '1..-Position related to Pit (middleS side, W ofPit, etc.): 
EXREFA? (ylfr) Transect Azimuth (degrees): )t.'j~ Site ID? (% Sample ID \ '5'\ -
Lifeform So 101 %AbC 102 %AbC 103 %AbC TAb Cov AvAbC %Re1C 
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Veg. type (mark one)(l\j,SJ,. MM RF MSH MSC MXC I 
Date: 2009-07-_2~ Worker(s): JeffBrasher & I I I 
Legal (TRSQQ, etc.): :S'il N~ GPS (zero m): 
Other Location: ---r,._ a (), p-i?_ 

Pit Code (E9AAtc.): 5B_ Position related to Pit (middleS side, W ofPit, etc.): 
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Veg. type (mark one)~ MM RF MSH MSC MXC 
Date: 2009-07-__lJ,_ Worker(s): JeffBrasher & I I I 
Legal (TRSQQ, etc.): S'?JD:l~ GPS (zero m): 
Other location: T..<.~ \ .fi\" 
Pit Code (E9A etc.): 'ilk Position related to Pit (middleS side, W ofPit, etc.): 

( 
EXREFA? (ylfi) Transect Azimuth (degrees): r:S~o Site ID? ill Sample ID IL.t2.. - --
Lifeform Sp iOI% AbC 102 %AbC 103 %AbC TAb Cov Av AbC %Re1C 
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Veg. type (mark one)(M~. MM RF MSH MSC MXC 1 
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( Legal (TRSQQ, etc.): ) lq N"'!J,j GPS (zero m): 
Other Location: \h.tz. \-J....""~ ~ ~- _,f. ( ~ +;:-~ r;.r 

Pit Code (E9A etc.): IC Position related to Pit (middleS side, W ofPit, etc.): 

EXREF A? (yf.D) Transect Azimuth (degrees): \1& Site ID? Jfil>\ Sample ID IP!R 
' ~ ........., 

Lifefom1 Sn IOI %AbC 102 %AbC 103% AbC TAb Cov AvAbC %Re1C 
"' Poo.. ""'-~ ()f'C.Jol (fose) .?o q6 \ 5 2lf. "3 "' "' .... 

1--\C:cc ::b 2.. 1..0 1/.~ 0 

""' C\,S..,.,. ~D 5 t..t<1 2"6 
6Dar It) 4f·S ID 2.l.7 

v 

/'10 J 'fO) 
:~ 
0 
-E 
"' C5 

-B A:-"'\:-..-~c\·.,;,. f('\c.roQ1Wif4 ~D - 20 20 
0 

o;]' 

"~ 
Le-5<h u<r.rel\6., m<rl\"f« t\6.,_ \ -
T v/HAD-n'"""'~ rJv61\J I I - 0.3 
Pr~~.:...t.J?' «("(~.>'· I - o,J 
(J 1--\ ltv;:,. ~ 

~,- )'" 17.7 
't' r\d~ 0~1.\1'"'~ n. . .-c•V' 

( 
.D 
2 .c 
"" .D 
::I 

Ul 

u 
u 
::I 

Ul 

.D AA~ L( \.3 2 .c 
Ul 

.. 

Tree 

"' "' .... 
0 
-< 
1: ~1-~ ~I 1 ~t t;~7 0 
(.1., 

-< 

Non-vase ..:... 2. ;T l 
Litter \ g 7 :;.> 
Rock - ~ 

B Grd I '2. I r.3 
T PerC 

( TVegC 
T Gr'd C 

TFN 5 1/110 
MCC Permit 298C-A8 Baseline Veg Sampling Field Form nt'CD MAR 15,2011 



Veg. type (mark one): MS MM RF \{JyrS:fi]) (MSC) MXC 
Date: 2009-07-...n._ Worker(s): JeffBrasher & --==- I -..,.;;,;;,_.. I 
Legal (TRSQQ, etc.): S 2-D Nef: GPS (zero m): 

Pit Code (E,9A etc.): 7 A-- Position related to Pit (middleS side, W ofPit, etc.): 
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~ I' -<-'1 o-""'"w ( tM..r... ~ 
o/ rre7te:..r~~r~:::..-----
d {/ o~t 'K an ·a{a_ 

£1 ....,... <rfX' l.£,._c<:l.OIQ.k; 
I 

< z..t:> 
.. '5--~----- .,._ ~ 

s 1...::> 

.5 't1J 

I 
I 

Av AbC %Re1C 

:::: 
0~----------------~~------~------~------~------+-----~------~ 
~r-----------------~~------~------r-------+-------+-----~------~ 
0~----------------~~------~------~------+-------+-----~------~ 

If) 

/" ---G~--f:i...-~~\<t.<.~....,_--C&~wl...tfr;~·- -~-.,.§: ... ~·-------- _ ........ ,S....... -- -+--- ·-- 7 ."'i.. 

~,,__., ·-'-1-hSe~ f.4_ "·f'f;t:;·l\·""':;;=-·C"t~''l::-'e'J'&-c~- ------\ - --- 3 ---- >if:. ---·-·· --- ···-· .....2.----

~., 

( r;to-b.J. a-A 
"l2'-::

i..let.b"-';'~ 
U-f--.%.,0 

-- -l'r 

\ 
2~-----------------4~------~------r-------+-------+-----~------~ .c 
~r-----------------~~------~------r-------+-------+-----~------~ 
:l 
~r------------------4r-------~------r-------+-------+------r------~ 

u 

gr-----------------~r-------~------+-------+-------+-----~-------4 
~ 

\ 
\ 

\ IO 
Treel VD\r ·z. ID'V t-o 

\ ~ AIL~ 
'--f'c'5 _g~r}Cl,£)(1 

"? ( 

5 2.0 IS 
-< 

~ 

~ ') 

' IO (t-, 

~ /~Ll,..Y~)iJ;"", t:l\.,<;';ili.Je{ '?· :3 
'-'-' Pil-Ar d /P.j 

<; _(" 1 
~ 3 z 

:f1!71 1''1.-COI....LL',.< 3..1 

~------v----~~.~~~~-~b~-~PD~. l~~~,:~~~~~~----t-~~--r-~--~~~--~~----~~?~--~------~ 

Non-vase - --- 0 
Litter IL - ---
Rock - - ._/ 0 
B Grd - - 0 
T PerC 
TVegC 
T Gr'd C 

MCC Permit 298C-A8 Baseline Veg Sampling Field Form TFN 5 1/110 
RECD MAR 15,2011 

( 

( 

( 



~ 
Veg. type (mark one): MS MM RF (OvrsBJ) ¢vfsv MXC I 
Date: 2009-07- 'Ll Worker(s): Je:ffBrasher & - , _____ 

I I 
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Legal (TRSQQ, etc.): '~ tki2 rJ~ GPS (zero m): 
Other Location: l(.,l""" tY.,-/~ 
Pit Code (E~ etc.): 1.?\ Position related to Pit (middleS side, W ofpit, etc.): f --\) {--' 7 ~ 
EXREFA? (y)h) Transect Azimuth (degrees): ~0 Site :ID? ~ Sample ID 1,'4~ - -
Lifefonn So 101% AbC 102 %AbC 103 %AbC TAb Cov Av AbC %Re1C 
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~ --Veg. type (mark ontD: MS MM RF {[MSH)} (MSC _.) MXC I 
Date: 2009-07- "- _(_ Worker(s): JeffBrasher & ~ l I I 
Legal (TRSQQ, etc.): 5' "'2-t N'-"' GPS (zero m): 
Other Location: F~ V"V'-. 0 .( 1(\..AV\_.6. 

Pit Code (E9A etc.):· lf> Position related to Pit (middleS side, W ofPit, etc.): ~-.?:if o.t·. fv'JU~, ( 
EXREF A? fYJn) Transect Azimuth (degrees): 35Lt Site ID? \Ltt Sample ID \I.{~ 
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Life form Sp 101% AbC 102 %AbC 103% AbC TAb Cov Av AbC %Re1C 
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\) 20 ,, 
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Veg. type (mark one): MS MM RF :\MSH)) (MSC) MXC I 
Date: 2009-07- ..D._ Worker(s): JeffBrasher & ~ ,~ I I 
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Legal (TRSQQ, etc.): < ?~'7> rJuJ GPS (zero m): 
Other Location: SA! "--=""--l of ~-...~ 
Pit Code (E~A etc.): Position related to Pit (middleS side, W ofpit, etc.): 
EXREFA? (Y/n) Transect Azimuth (degrees): b Site ID? lt{Z) Sample ID ll{j 
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Veg. type (mark one): MS MM RF MSH MSC l_M:xc) I 
Date: 2009-07- '};.1> Worker(s): JeffBrasher & I -1-.... I 
Legal (TRSQQ, etc.): s "b") y:,__, GPS (zero m): 
Other Location: (\A-J (V\e/ ll{"jt\0b--( \70---M~ ( 

Pit Code (E9A etc.): so Posit10n related to Pit (middle S side, W ofPit, etc.): 2) <5t" Kt·7tfil f4. \ 

(Yyn) EXREFA?I Transect Azimuth (degrees): i?~ Site ID? 1 ~q Sample ID -:1t1~ 
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Veg. type (mark one): MS MM RF MSH MSC (Mxc)_ I 

( 
Date; 2009-07-~ Worker(s): JeffBrasher & I I~ I 
Legal (TRSQQ, etc,): s-3:.5 S"W GPS (zero m): 
Other Location: f'v...-v~Apr 
Pit Code (E9A etc.): ;;o Position related to Pit (middleS side, W ofPit, etc.): s !) G--lh t- It <!.,."' 

~n) EXREFA?t, Transect Azimuth (degrees): LDL Site ID? 1ft> Sample ID ll.-("t 
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Lifeform Sp 01% AbC iQ2% AbC 103 %AbC TAb Cov Av AbC %Re1C 
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Legal (TRSQQ, etc.): sn 1')8t,.( a~". GPS (zero m): 
Other Location: fv..,J?{te"/ Ntt!PC U<-<U/', 
Pit Code (E9A etc.): 5'0 Position related to Pit (middleS side, W ofPit, etc.): 
EXREF A? (y#J') Transect Azimuth (degrees): '2.cr-\ Site JD? J2L Sample ID l$0 
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Veg. type (mark one): MS MM RF MSH MSC (MXC/ I 

( 
Date: 2009-07- 2-"1::> Worker(s): JeffBrasher & I .~ I 
Legal (TRSQQ, etc.): <j ?5 'Su-J GPS (zero m): 
Other Location: f\A.j ?-Vl...er v-.~/ ~-ro-'11'-

Pit Code (E9A etc.): 5() Position related to Pit (middle S side, W ofPit, etc.): 
EXREF A? (yjfiJ Transect Azimuth (degrees): lh'<b Site ID? Ji1 Sample ID l1l -
Lifefom1 Sn 1Ql%AbC lQ2%AbC 103% AbC TAb Cov Av AbC %Re1C 
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Veg. type (mark one)lMS) MJv[ RF MSH MSC MXC I 
Date: 2009-07- '2-'t Worker(s): JeffBrasher & I I I 
Legal (TRSQQ, etc.): Stq NW~VJ GPS (zero m): 
Other Location: \:~Q_ vt_ I ~st- _fli~ ( 
Pit Code (E9A etc.): IC Position related to Pit (middle S side, W ofPit, etc.): 
EXREFA? (y(ri) Transect Azimuth (degrees): [g!) Site ID? ~z, '3 Sample ID IS?.-

-
Lifefom1 So l01% AbC 102% AbC 03 %AbC TAb Cov AvAb C %Re1C 
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MCC Permit 298C-A8 Baseline Veg Sampling Field Form 

RECDMAR 15,2011 
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Veg. type (mark one):Q:vfS~ MM RF MSH MSC MXC I 
Date: 2009-07- 2..~ Worker(s): JeffBrasher & I I I 
Legal (TRSQQ, etc.): S' I ''2 ~vv..f~A.J GPS (zero m): 

Pit Code (E9A etc.):· /A Position related to Pit (middleS side, W ofPit, etc.): W tf P;\- t~ 
EXREFA? (91n) Transect Azimuth (degrees): Hb Site ID? lB_ Sample ID 15 3 

Lifeform So 101 %AbC iQ2% AbC 103% AbC TAb Cov Av AbC %Re1C 
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Veg. type (mark one)\.MJ)__) MM RF MSH MSC MXC I 
Date: 2009-07-__21_ Worker(s): JeffBrasher & I I I 
Legal (TRSQQ, etc.): 5 I'll )w5f:=:.- GPS (zero m): 
Other Location:( ~-llf)\)Qfar ,....-.,.eJ- fr~.I,":Vr ( 
Pit Code (E9A etc.): ~A- Position related to Pit (middleS side, W ofPit, etc.): w :::> \' 0-.\¢ 

EXREF A? (y}~) Transect Azimuth (degrees): l () 2. Site ID? JK Sample ID t ')l.( 
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Lifeform Su 101 %AbC 102% AbC 103 %AbC TAb Cov Av AbC %Re1C 
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Veg. type (mark one):(M§/ MM RF MSH MSC MXC 

Date: 2009-07-~ Worker(s): JeffBrasher & r -j 

Legal (TRSQQ, etc.): <: 1'1 NW fi.J !;:.- GPS (zero m): 

Other Location: t lvl.. f-,,....¥-" 1[\f//Arr "' r 
Pit Code (E9A etc.): -1-p\ Position related to Pit (middleS side, W ofPit, etc.): 

EXREF A? (y(ti) Transect Azimuth (degrees): 1."JD Site ID? !447 Sample ID 1.~5 - -
Lifeform Sn 101% AbC 102% AbC 103% AbC TAb Cov 
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Veg. type (mark one):~ MM RF MSH MSC MXC I 
Date: 2009-07-_lS,_ Worker(s): JeffBrasher & I I I 
legal (TRSQQ, etc.): ~ GPS (zero m): 
Other Location: h~-:,f "TN"" C. ~sa,..'""' .11>-r-.,. >r ( 
Pit Code (E9A etc.): Position related to Pit (middleS side, W ofPit, etc.); 
EXREFA? ~))In) Transect Azimuth (degrees): J';;>D Site ID? \51 Sample ID l)h -
Lifefom1 Sp 101% AbC 102 %AbC ;03 %AbC TAb Cov Av AbC %Re1C 
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Veg. type (mark one)/.M.SJ MM RF MSH MSC MXC I 
Date: 2009-07- '2- "\_'-Worker(s): JeffBrasher & I I I 

( Legal (TRSQQ, etc.): 5 tl N't:.- .,......_) GPS (zero m): 
Other l.Dcation: N ;)~ lee-~ ,"f'- \.1 ~~-IYA 
Pit Code (E9A etc.): ~ Position related to Pit (middleS side, W ofPit, etc.): 
EXREF A? (]fn) Transect Azimuth (degrees): 1qz Site ID? \<;116 Sample ID \57 
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Lifeform Sp 101% AbC iQ2 %AbC 103% AbC TAb Cov Av AbC %Re1C 
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Veg. type (mark one): MS MM (_RF") MSH MSC MXC 
Date: 2009-07- 2. '\ Worker(s): JeffBrashcr& I 
Legal (TRSQQ, etc.): s ~~ GPS (zero m): 
Other Location: ~--~ Fz.~~ ( 
Pit Code (E9A etc.): /C. Position related to Pit (middleS side, W ofPit, etc.): 
EXREFA? (y@) Transect Azimuth (degrees): 2'-{;0 Site ID? l S1 Sample ID l$""i? 
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Table DIXS-20. Tree Inventory Field Site Metadata. Tree parameters from each Field Data Collection Site are found in Table DIXS-21 -Tree Inventory Field Data By Field Site Code. For use of mnemonic labels 
for numbered Pits see field data sheets (Addendum DIX8 E) and Tree Inventory Map DIXS-4. 

Site Code* Method Date Worker(s)*' Location Text AS Pit Code Position at Pit 
Transect 1 standard 2009-10-22 JWB Pitchfork, South Prong, a little W of W-fence of DOT Pit 9C middle 
Transect 2 standard 2009-10-22 JWB Pitchfork, South Prong, at DOT Pit a little W of W-topsoil pile & W fence 9C middle 
Transect 3 standard 2009-10-22 JWB Pitchfork, Middle Prong, NE corner & N into Telephone Canyon 9B straddling NE edge 
Transect 4 standard 2009-10-23 JWB Muffler, up center ridge just to S of 2-track 50 toward S edge of main area below 

node 
Transect 5 standard 2009-10-23 JWB Muffler, in head of channel at node of Pit 50 in channel between arms of pit at 

node, probably less than 200 ft. 
outside disturbance line 

Transect 6 standard 2009-10-23 JWB Muffler, body 50 middle 
Transect 7 standard 2009-10-26 JWB Flame, dense conifer/aspen stand ill break of hill along N edge of Pit near E end and 10B near N edge 

TV/Radio towers*** 
Transect 8 standard 2009-10-26 JWB Flame, dense conifer/aspen stand below break of hill along N edge of Pit near E end and 10B near N edge 

TV/Radio towers*** 
Transect 9 special 2009-10-26 JWB Flame, lower portion W of both nodes, down 2-track 10B center of pit 
Transect 10 special 2009-10-26 JWB Flame, at and near N edge of tip (W end} 10B center to N edge & a little beyond 
Transect 11 standard 2009-10-27 JWB In canyon between S Boomerang & Muffler (a fork of Govt. Gulch}. Starts @ MBNF/MLC near 5D N of pit in drainage bottom 

Fence in drainage bottom following drainage bottom despite bends. 
Transect 12 special 2009-10-27 JWB South Boomerang, N edge, E of the node, extending N of proposed green line 11 straddling N edge 
Transect 13 standard 2009-11-04 JWB NE of Flame, between ridgetop and canyon bottom to the N along National Forest Boundary near10B NE ofE end 

fence 
Transect 14 special 2005 or 2006, Summ RS Amendment 7 Area C southeast draw (S of mined pit)**** 1, 2 N of AB Pit 1 midsection, W of AB Pit 

2 
Transect 15 special 2005 or 2006, Summ RS Amendment 7 Area C east-central draw (N of mined pit)**** 1, 2 N of AB Pit 1 midsection, W of AB Pit 

2 
·-----

Transect 16 special 2009-11-12 JWB Drainages to each side of Amendment 7 Area C mined pit**** 1, 2 N of AB Pit 1 midsection, W of AB Pit 
2 

GPS1 GPS mapping 2009-09 or 2009-10 JWB&AH~ Generally on ridge running N/S thru Sect. 31. Methods development: only- 5 trees 3 Toward NE corner 
GPS2 GPS mapping 2009-10-23 JWB Tailpipe & Exhaust 3,5C Pit 3 straddling SE corner; Pit 5C 

straddlinq S tip 
GPS3 GPS mapping 2009-10-26 JWB Surrounding TV Antenna facilities & power lines at base of flame 10B straddling SE corner 
GPS4 GPS mapping 2009-10-26 JWB Northward in Flame toward E end 10B near center close to E end 

-------
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Site Code* Method Date Worker(s)* Location Text AB Pit Code 
GPSS GPS mapping 2009-10-27 JWB Both sides of pit line of Muffler 5D 
GPS6 GPS mapping 2009-10-27 JWB Downhill in drainage N of E arm of Muffler 5D, 11 

GPS7 GPS mapping 2009-11-04 JWB The Hand & Pitchfork - the Base (@ E) starting in drainage on N edge of Hand & S edge of 8B, 9C 
Pitchfork 

GPSB GPS mapping 2009-11-05 JWB From Hand/Pitchfork boundary N along MBNF fence into Telephone Cyn, 9C, 9B 

GP$9 - ------------
GPS mapping 2009-11-24 JWB Drainage N of Amendment 7 Area C south pit**** 1, 2 

GPS10 GPS mapping 2009-11-30 JWB Around toe (W end) of Amendment 5 Pit 6 3 
GPS11 GPS mapping 2009-11-30 JWB Around Amendment 5 Pit 7 A 2 

GPS12 GPS mapping 2009-11-30 JWB Cottonwood drainage above (E of) Eagle's Nest Lane and Miller Residence & below (SW of) 2,5A 
Warren Reclamation 

GPS13 GPS mapping 2009-12-01 JWB From gate between Buck Sullivan Springs Rd. & E Skyline Rd. eastward up fiber optic road near6 

GPS14 GPS mapping 2009-12-01 JWB Fiber optic rd beginning at end of previous transect to accommodate denser trees by near6 & 9A 
reducing transect width to only 20m on N side of rd, 

GPS15 GPS mapping 2009-12-01 JWB Club Finger: 2-track rd, & connections beginning at 4-way junction ca. Govt Gully ?A 
proceeding uphill to E almost to Sect. 21 

GPS16 GPS mapping 2009-12-01 JWB Hand, 2nd Finger: 2-track rd. or a connection, on ridgeS of Govt Gully. 7B 

GPS17 GPS mapping 2009-12-01 JWB On foothill access rd headingS thru Sect. 19 to Govt. Gulch at Windmill. 7, 10 

GPS18 GPS mapping 2009-12-01 JWB From lower Govt. Gulch windmill going S along access rd. to current haulroad & Warren 7C, 10,5 
reclamation 

AS Pit 1 direct count 1995 JO SE end of Warren Quarry (mined & reclaimed) 5A 

AS Pit2 direct count 1995 JO Part of W lobe of A8 Pit 6 6 

AS Pit 3 direct count 1995 JO Part of Wend of A8 Pit 7 A ?A 

AS Pit4 direct count 1995 JO Part of W end of A8 Pit 7C 7C 

AS PitS direct count 1995 JO Part of N end of A8 Pit 5A 5A 

AS PitS direct count 1995 JO Part of A8 Pit 3 (mined out) 3 

AS Pit? direct count 1995 JO Part of A8 Pit 1 (mined out) 1 

JWB Sites: 32 
Total Sites: 41 

*The Tree Inventory Map labels Transects 1-16 as "Tree Site 16" etc., GPS Data Sites as "Tree GPS 18", and Amendment 5 field data sites as ''Tree data A5 Pit 2". 
**Workers: JWB (Jeff Brasher), AHM (Andy MacCiugage), RS (Ron Schreibeis), JO (Jim Orpet) 
***Purposeful spatial overlap of Transects 7 & 8 
****Purposeful spatial overlap of Transects 14-16 and GPS9 I 
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Position at Pit 
straddling pit line near northern tip 

N of E arm of 5D, S of E tip of 11 

along entire E edge of Hand, starting 
at SE corner of Pitchfork 

all along E edge + farther N into 
Telephone Cyn, 

N of Amendment 7 Area C pit in 
drainage 
N, W, & S of A5 Pit 6 

N, C, & W of A5 pit area, 

Wof5A,Nof2 

N & W of Pit 6 area 

NE of Pit 6 area 

··-·---------------· 
near center 

near center toward E end of 7B 

near westward tips of Fingers of the 

Hand 
SW of 7C, W of 5 & 10 

Wof5A 

Wiebe 

part ofW end 
part of W end of 7C area 

part of N end of pit 5A area 

part of Pit 3 
part of Pit 1 area 

----
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Table DIXS-21. Tree Inventory Field Data By Field Site Code. For each tree species the column heading indicates an observed parameter, "#"for 
individual trees, "I" for trees discolored by beetle infestation in 2009, and "K" for standing, defoliated, beetle-killed trees in 2009. The location of each Field 
Data Collection Site is shown on Map DIXS-4. For metadata describing each site see Table DIXS-20 - Tree Inventory Field Site Metadata and 
photocopied Field Data Sheets {Addendum DIX8 E). Rows, columns, and cells only holding zeros may be omitted for simplicity. 
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Table DIXS-22. Tree Predictions by Map Polygon, Road Segment, and Numbered Pit. For each tree species the column heading indicates an 
expected parameter, "#" for individual trees, "I" for trees discolored by beetle infestation in 2009, and "K" for standing, defoliated, beetle-killed trees 
in 2009. For use of mnemonic labels below see field data sheets (Addendum DIX8 E) and permit maps (such as Map DIXS-4). Rows and columns 
only holding zeros are omitted for simplicity. 
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# I K # # I # K # # I K # # I K # I K 
c--------- ·-· --------

Pit 1 (Exhaust; pit boundary used as prediction polygon) ! 

5 116 39 155 0 0 116 0 0 
M 107 6 113 0 0 107 0 0 

--- ----
L 65 65 0 0 0 0 0 
Tot 223 0 0 0 110 0 0 0 0 0 0 0 0 333 0 0 223 0 0 

I 
Pit 2 (Exhaust; pit boundary used as polygon) 

-- --
5 169 2 171 0 0 169 0 0 
M 63 9 I 72 0 0 63 0 0 
L 0 0 0 0 0 0 
Tot 232 0 0 0 11 0 0 0 0 0 0 0 0 243 0 0 232 0 0 
--·- --·- -- f--- -·-·-··- f----

Pit 3 (Exhaust; pit boundary used as polygon) 
5 I 265 89 354 0 0 265 0 0 I 
M 245 I 13 258 0 0 245 0 0 - --+-- ·--- -----c--- --0 r----L 148 148 0 0 0 0 
Tot 510 0 0 0 250 0 0 0 0 0 0 0 0 760 0 0 510 0 0 

Pit 4 (Exhaust; pit boundary used as polygon) 
--- -----::-c---a 5 204 204 0 0 0 0 

M 8 8 0 0 8 0 0 
L 47 47 0 0 0 0 0 
Tot 8 0 0 251 0 0 0 0 0 0 0 0 0 259 0 0 8 0 0 
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L 12 12 4 28 0 0 12 0 0 
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-----------
Pit 58 (Tailpipe; pit boundary used as polygon) 
5 336 4 I 340 0 0 336 0 0 
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"() ---··-- -· 
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Tot 6943 212 30 448 462 _j) ... 306 0 253 0 0 0 1 8413 212 30 7250 212 30 

Appendix DIX8- Veg. lnv., Addendum DIX8 D, Table DIX8-22, Tree Predictions by Map Polygon, Road Segment, Numbered Pit. Table page 2 of 32 



r-t 
r-rt 
I ::Z: 
J en 
::J 
;:).......... -~-:nc= 
..., 
;:::) ..... 
-..) 

!r~. 

u ~ Ql c::: IV ... 
·2 ~ m 1: ... Ill ;;:: 

0 1: IV ·a. :::!E ... e Ill 
Eo- ... 

~~ Ql 
IV 

C)u Ql c, 
"C Ql $QI>-QI .c I g '2 1: 1: ~ 1:- N :§ 0 ·- :::!E 0 ·- 0 ·-

Q. -- Q. (I) 0::.2, c. c. c 
# I K # # I # 

Pit 50 Prediction Polygons 

1 
----- ·-----

5 17 5 71 
M 33 4 37 
L 2 51 
Tot 51 4 0 5 0 0 160 
-·--

2 
5 491 30 89 30 
M 655 119 30 15 
L 298 60 0 
Tot 1443 208 30 89 0 0 45 

3 
5 3 
M 1 
L 
Tot 4 0 0 0 0 0 0 
----- --·- --

4 
5 2349 324 
M 810 121 

-· . 

L 81 
Tot 3240 0 0 0 445 0 0 

K 

--

0 

--·--

0 

I ... 
;;:: 
Ql 

C) 1: 

·= 1: 
·a. 
~ ..ll:: Ql 

IV C. 
~ Ill ~ 
O"IV Ill 

# # 
----

f.----· ----
76 

166 
12 

253 

f--

I----

0, 
i 

-' ~ 

0 

0 

c:-... Ill 
Ql Ql 

..1: l!! 
(J 1-Ql 

..ll:: s 0 

..1: 0 
(J 1-

I K # # 
·-

i 

I 
I ... 

169 
' 235 

1 66 
0 0 1 470 

----· 

I 
I 

610 
I 

~----··- 669 
--

298 
0 0 0 1577 

1 3 ! 

I 1 
0 

0 0 0 0 01 0 4 
-----··· ---

I 
I 2673 
I 931 I 

- --i---1---~-

I 81 
0 0 0 0 0 0 3685 

--~ 

+ 
Ql ... 
c:::;;:: ·a. Ill 
... .!!! 

- Ql C) 
J'!I.C~ o E o 
1- ·- c 

I K # I K ,_,_ ------ -

I 

--

. .. -- ··---- ----------· 
0 0 88 0 0 
4 0 69 4 0 
0 0 54 0 0 
4 9~. 211 4 0 

··---·--

30 0 521 30 0 
119 30 669 119 30 

··----- f-----
60 0 298 60 0 

208 30 1488 208 30 

0 0 3 0 0 
0 0 1 0 0 
0 0 0 0 0 
0 0 4 0 0 

--·-··-·--- -----

I 

I 
0 0 2349 0 0 
0 0 810 0 0 --=-- -81 f----· 1---c· 
0 0 0 0 
0 0 3240 0 0 

Appendix DIX8- Veg. lnv., Addendum DIX8 D, Table DIXB-22, Tree Predictions by Map Polygon, Road Segment, Numbered Pit. Table page 3 of 32 



0-t ... ..., 
;-:t:z 
:lc.n 
:::2-
~-.... 
~
.... -.nc:::» 
~ 
:'::) .... ..., 

~ ~ ,_....--....'-.: 

... 
~ + 

u~ Ql c co ... to: ... Ill Ql ... 
'2 ~ gj 1: ... Ill to: Ql Ql Ql I: to: 
0 1: co ·a. ::2: ... 0 Ill C) 1: J: e ·a. Ill 
Eo- ... ... co .5 1: ·a. (J 1- ... co 

C)u Ql ~~ Ql c, iii 
Ql -QIC, "C Ql ..11:: Ql ..11:: ~ $QI>-QI .c 

(J ·- 1: 1: :I co c. .c 0 .j9.C::J 1:- N .5 0 1: 0 o E o ·- ::2: 0 ·- 0 ·- :I Ill :I J: 0 
c.._.c..cn rx:.2. c. c. c C"CO Ill (J 1- t-:::0 

# I K # # I # K # # I K # # I K # I K 
~ --
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Tot 205 0 0 188 9 0 54 0 0 0 0 0 0 456 0 0 259 0 0 

7 I 
~- --·--t -----

ol s 139 139 0 139 0 0 
M 51 I 51 0 0 51 0 0 
L 2 I 2 0 0 2 0 0 I 

Tot 192 0 0 0 0 0 0 0 0 0 0 0 0 192 0 0 192 0 0 
-------- - -·--- -· r------ ---·-

8 
s 478 478 0 0 478 0 0 
M 175 I 175 0 0 175 0 0 
L 65 65 0 0 65 0 0 
Tot 718 0 0 0 0 0 0 0 0 0 0 0 0 718 0 0 718 0 0 
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-·---
321 0 2 1 0 0 0 0 0 324 0 0 321 0 0 
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1 i 
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2 
----·-····-·--
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1------- 11---6 ------
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Tot 1 0 0 2 0 0 0 0 0 0 0 0 0 3 0 0 1 0 0 -- ··----- --------

Pit SA (4th Finger of Hand) 

Pit SA Totals 
r:c~-----

5 168 6 7 1S1 0 0 16S 0 0 
M 156 5 161 0 0 156 0 0 
L 13 3 2 1S 0 0 13 0 0 
Tot 337 0 0 9 14 0 0 0 0 0 0 0 0 360 0 0 337 0 0 

·---- ----·--- r---- ---~- ~---
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'5 
3
1 s41 --~~---~--1----t I I s41 at- ol ~ ol ol 
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Pit 88 Prediction Polygons, cont. 

1 
--- ------

5 279 279 0 0 279 0 0 
M 122 I 122 0 0 122 0 0 
L 43 1 44 0 0 43 0 0 
Tot 444 0 0 0 1 0 0 0 0 0 0 0 0 445 0 0 444 0~ 1------- f------- -- ------ -r I I 

2 I i I 

=t~ 5 136 4 I I I 136 0 0 136 

c----+---
-- f--

I M 61 19 2 61 0 0 61 0 
-----~ ---------1------r----·-·f--- 1--------:-:--1---

L 14 4 1 I 14 0 0 14 0 0 
Tot 211 27 3 0 0~ 0 0 0 0 0 0 0 211 0 0 211 0 0 

' 

3 
-·--- ····---

5 14 14 0 0 14 0 0 
M 12 I 12 0 0 12 0 0 
L 1 1 0 0 1 0 0 
Tot 27 0 0 0 0 0 0 0 0 0 0 0 0 ---~I_ 0 0 27 0 0 

1------ 1---

4 
5 654 3 I 657 0 0 654 0 0 

---r--
238 0 0 236 0 ~ M 236 I 2 

1-----------~-- e.--------
L 124 I 124 0 0 124 0 0 I 
Tot 1014 0 0 0 5 0 0 0 0 0 0 0 0 1019 0 0 1014 0 0 
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Pit 88 Prediction Polygons, cont. 

r---~--~--~~--~--~4---+-~--lr-~~--+-+---~--+---+----r--4-~ 
5 

Is I 12! 31 l----1. -r-- 151 ol ol 12l ol o1 

M 61 61 Ol 01 61 Ol 0 
L I 31 I I I ! I i I I I I 31 01 Ol 31 01 o 

1Tot 211 01 Oj OL 3j Of _9j_ ___ ~J__ot_9J _ _Q_j___Qj_ ____ ~~J Of Of 211 Oj_ _ _Q 

6 
S 131 131 Ol Ol 131 Ol 0 

~ · I ~I I ~ --~ I -+ I I ~I - ~~ ~I ~+--%1-~, 
!Tot 24f Of Oj Oj Oj Of Of Oj Of 01 01 Ol Ol 241 01 Ol 241 01 0 

7 
~- 3 s -- +-- I I 61 at· o I 3~---ol---a·' 3 
M 10 101 01 01 101 01 0 

!Tot 13j Oj 01 3j Of Oj Oj Of Oj Of ~ Of 0 161 O! 01 131 Ol 0 

Pit 9A (North Prong of Pitchfork) -+--- ---+----1---+ +---+-- ---- . 

Pit 9A Totals 

I~ I ~~I I I I I I t= I I tt ~I ~~~·· ~j ~~ ~~:~~H 
Tot 3471 Ol Ol Ol Ol Ol Ol Ol Ol Ol Ol Ol Ol 3471 Ol Ol 3471 Ol 0 
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# I K # # I # K # # I K # # II K # I K 
----- -·--· 

Pit 9A Prediction Polygons 

1 
5 163 163 0 0 163 0 o, 
M 156 156 0 0 156 0 ol 
L 8 8 0 0 8 0 0 
Tot 327 327 0 0 327 0 0 

----

i 

2 I 
i 

5 10 I I 10 0 0 10 0 0 
M 10 --~~-~ 10 0 0 10 0 0 

--- --·-1---
Tot 20 I I 20 0 0 20 0 0 i 

Pit 98 (Middle Prong of Pitchfork) 
' 

--· ---- ----
Pit 98 Totals 

f--- ---· 

5 781 86 20 280 1167 0 0 801 0 0 
M 501 20 20 1440 1961 20 0 501 20 0 
L 57 40 90 187 0 0 97 0 0 
Tot ·a f----- ----------

~315 1399 1339 20 0 106 0 0 60 0 1810 0 0 0 20 0 20 0 
I I 

1 i 

5 80 20 
i--

20 280 -t- 400 01 0 100 0 0 
~--- - f-----
M 30 20 1440 i 1470 0 0 30 0 0 
L 10 4 40 90 10 154 0 0 50 0 0 
Tot 120 20 0 24 0 0 60 0 1810 0 0 0 10 2024 0 0 180 0 0 

Appendix DIX8- Veg. lnv., Addendum DIX8 D, Table DIX8-22, Tree Predictions by Map Polygon, Road Segment, Numbered Pit. Table page 19 of 32 



:O-f 
"1"1-r, 
:-.;,d'l.:: 
::J 

CJ1 
::::a 
:-:;,,::-" 
-t .... -.... -.nc::ll 

..:I 
::J ... 
.,:) 

( ,..----, 

u ~ Q) 
·- ~ Ul 1: 
1: Ul ·oc::cuC. 
E 0- ... 

Cl u Q) 

$~~!!i.e 
·-""' o ·- E a. ~Sa. en= 

I 
.5 
::!!!: ... 
~~ 
(.) ·-0 1: a::.=. 

cu 

2 
Q) 

"t:l Q) 
1: 1: 
0 ·-c. c. 

/'"--, 

... 
.... I ti= 

I;:: ~ 
Ul Cl ·-cu 1: c. 
c, :iliini 
:I cu c. .c 
0 :I Ul :I 
C .C"CU Ul 

~ Ul 
... Q) 

~ e 
(.) 1-
Q) -

Jl:: .l!l 
0 0 
"fi 1-

+ 
Q) ... 
1:1;:::: 
·a. Ul 
... cu 

-GIC, 
,l!l.C:::I 
o E o 
1-::C 

K # t--~-----f'------+-~+---+------+ ~+---f# I K I#~ # # 
# -----.----1 

___ ,1__ IK I# I!! --1 I· K K 

Pit 98 Prediction Polygons, cont. 

2 
I-=-· .. ·-~ ---- 351--o ~-· 35-l----ot·a· 5 35 0 
M 10 10 0 0 10 0 0 
I Tot 45 0 0 0 0 0 0 0 0 0 Oj 0 0 

-±--~ 
0 45 0 0 

~-- -+-~t---
i ·- -----+----- ........... -----·----r------- !----3 ' ~ i i -r-5 282 86 I - 368 0 0 282 0 0 

M 94 I I 94 0 0 94 0 0 
L 29 

b ~- o±-a+·----o~- _Qpt---o~ 29 0 0 29 0 0 
·--- ol ----·--r------- --·-

Tot 405 0 86 0 0 491 0 0 405 0 0 
. I 

4 

~ -1 ;!~I 
0 al al aiJ L I 17 

Tot 717! ol 0 

j __ 
.... --

I L-~1 
5 

---- I ~!~I ---~t~-~t--- ~!~t--gt-~-
171 Ol 01 171 01 0 

-; - ol - I ' i Ol Ol Ol 0 -=t --=t _____ u_J_ 
7171 Ol Ol 7171 Ol 0 

- --1 I i I 

26 0 0 26 0 0 5 Zti 

M 25 25 0 0 25 0 0 
1 0 0 1 0 0 

52 
-------· 

0 52 01--0 0 
L 1 
Tot 521 Ol Ol 0 

i or ol ol ·---oi ol o]·--·a-t 01 0 

') 
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# I K # # I # # # I K # I K 
--------- -------------- ·---·----

Pit 9C (Pitchfork, South Prong) 

Pit 9C Totals I 
I 

--=----- ------- -----1-----s 1689 70 237 690 494 3110 70 0 2379 70 0 
M 2062 298 68 360 1084 3506 298 68 2422 298 68 
L 753 138 4 394 75 7 1233 138 0 1147 138 0 
Tot 4505 506 68 241 0 0 1444 0 1652 0 0 0 7 7848 506 68 5948 566 68 

------· -- ·- -- f---- f-- ------- ------·--- ---------

i 

1 ___ j 
-- -----

s 648 27 0 115 0 0 644 0 494 0 0 0 0 1902 27 0 1292 27 0 
M 840 136 27 0 0 0 337 0 1084 0 0 0 0 2260 136 27 1177 136 27 
L 317 54 0 0 0 0 392 0 75 0 0 0 7 791 54 0 710 54 0 
Tot 1805 217 27 115 0 0 1374 0 1652 0 0 0 7 4953 217 27 3179 217 27 

r------

2 
s 648 39 0 118 0 0 39 0 0 0 0 0 0 805 39 0 687 39 0 

--
ol M 864 157 39 0 0 0 20 0 0 0 0 0 883 157 39 883 157 39 

--··· ,-t----· ------ 0 - --------
L 393 79 0 0 0 0 0 0 o, 0 0 0 393 79 0 393 79 0 
Tot 1904 275 39 118 0 0 59 0 0 01 0 0 0 2080 275 39 1963 275 39 

3 
~ 

---------- --·- --- --
321 I 321 0 0 321 0 0 

M 306 I I 306 0 0 306 0 0 
L 15 I 15 0 0 15 0 0 

--
Tot 642 0 0 0 0 0 0 0 0 0 0 0 0 642 0 0 642 0 0 
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# I K # # I # K # # I K # # .. II IK # I K 
---- ---·----·--- ----~--- --- ----~ ---- -------~r ·----r------ -~ 

I ---
Pit 9C Prediction Polygons, cont. I 

I 
4 I 

---· -,------- ----- ----~---- ----0 -----a 5 ' 57 4 4 2 I 57 4 59 
~-

M 454 5 2 3 45 5 2 457 0 0 
L 24 5 4 2 24 5 26 0 0 
Tot 535 14 2 8 0 0 7 0 0 0 0 0 0 126 14 2 542 or----o 

1--- ·--·· -------- ------- - -----· ---- . -------

5 I 
5 16 4 20 0 0 16 0 0 
M 8 8 0 0 8 0 0 

-~ ---- ·----·--

L 4 4 0 0 4 0 0 
Tot 28 0 0 0 4 0 0 0 0 0 0 0 0 32 0 0 28 0 0 

~-

I I 

--+- --
-· 

Pit 10A (Wishbone; pit boundary used as polygon) ~--- 1-----r--- --~·--- r----------
5 4 3 7 0 0 4 0 0 
M I i I 0 0 0 0 0 0 
L 2 I 2 0 0 0 0 0 
Tot 4 0 0 5 0 0 0 ____ 0 ~-~--1--9 0 0 9 0 0 4 0 0 
---- ------· ~ ----------- ----r--~--- --------- r-------

Pit 108 (Flame) ' 

·-1--· 
Pit 108 Totals 

I 

i 
--~--- -·--·---

1757 r---·· 6231 r-- 4089 
-------

5 2639 66 199 71 1450 1141 57 66 57 66 0 
M 2366 271 71 9 53 20 453 57 1410 57 124 4348 348 195 2818 271 71 
L 878 136 21 191 114 861 668 124 1843 136 238 1069 136 114 
Tot 5882 473 71 208 145 20 2094 114 257 3835 57 305 0 12422 550 490 7976 473 186 
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# I K # # I # K # # I K # # I K # !_ _____ ~K t-----·. --·· --~---·------·· -~ t-·~---

Pit 108 Prediction Polygons I -

I I 
I 

I 
1 l 

s 1381 1141 1757 57 3253 0 57 1381 0 o, 
M 148 400 57 1410 57 124 2016 57 124 548 0 

11~ 1 r:-------
L 14 176 114 86 668 124 944 0 238 191 0 
Tot 162 0 0 0 0 0 1957 114 257 3835 57 305 0 6213 57 419 2120 0 114 

- L 
2 I ---- ---1--

481 s 796 48 145 48 I 989 0 844 48 0 
M 1062 193 48 24 I 1086 193 48 1086 193 48 
L 483 97 0 I 483 97 0 483 97 0 
Tot 2340 338 48 145 0 __(lj__ ___!1. ______()_ or 0 0 0 oj· 2557 338 48 2413 338 48 

-·--··f-.-- .. t------1---·-
I I I 

3 
s 149 9 27 9 I 185 9 0 158 9 0 
M 198 36 9 5 203 36 9 203 36 9 
L- . f--- 1--

90 18 90 18 0 90 18 0 
Tot 437 63 9 27 0 0 14 0 0 0 0 0 0 477 63 9 450 63 9 

--t---
i 

4 
--- --

s 64 I 64 0 0 64 0 0 
-

M 26 I 26 0 0 26 0 0 
L 3 3 0 0 3 0 0 
Tot 
-----"-·-- __ 93_ 0 0 0 __Q'- 0 0 0 0 0 0 0 0 93 0 0 93 0 0 
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# I K # # I # K # # I 
-·--·----- .. -

Pit 1 OB Prediction Polygons, cont. 

5 
s 828 18 I 
M 383 L 
L 134 i 
Tot 1345 0 0 0 18 0 0 0 0 0 

-- ----·-

6 
s 365 10 3 
M 134 12 5 3 
L 5 5 
Tot 504 0 0 0 27 5 6 0 0 0 0 

--
7 

-----s 51 
M 7 
L 10 c---
Tot 68 0 0 0 0 0 0 0 0 0 0 

- ···-·--

8 
s 47 2 6 3 2 
M 176 14 7 1 1 -- ---
L 24 7 I 
Tot 247 23 7 6 4 0 31 0 Ol 0 0 

~ .... II) 
Q) Q) 

J: e 
0 1-Q) 

..ll:: ~ 0 
J: 0 
0 1-

K # # I K 
----- -----

846 0 
383 0 
134 0 

0 0 1363 0 
-----

378 0 
149 5 

r--- -----
13 0 

0 0 540 5 

-----
51 0 
7 0 

10 0 
0 0 68 0 

---

58 2 
178 14 

·---r----
i 24 7 

0 0 260 23 

+ 
Q) .... 
1:1;:::: ·all) 
.... cu 

-G>C, 
j5.C::::I 
o E o 
1-::C 

# 
.. r--

I K 

0 828 0 0 
0 383 0 0 
0 134 0 0 
0 1345 0 0 

-------

0 368 0 0 
0 137 5 0 -5- ·-

0 0 0 
0 510 0 0 

----------------a 0 51 0 
0 7 0 0 
0 10 0 0 
0 68 0 0 

------- ---- -

0 49 2 0 
7 177 14 7 
- ---------- ·-

0 24 7 0 
7 250 23 7 

/--.. 
\ 
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# I K # # I # K # # I K # # I JK # I K 
-·---- ----- ----

____L I T 
Pit 1 OB Prediction Polygons, cont. 

--~ 
9 

s ----- 1----- --
165 7 21 10 7 203 0 0 172 0 0 

M 176 28 7 3 5 184 0 0 181 0 0 
L 858 14 1 859 0 0 858 0 0 
Tot 1199 49 7 21 14 0 12 0 0 0 0 0 0 1246 0 0 1211 0 0 +----- ---- ~·-- ·-·-·------

10 
s 165 30 

t 
195 0 0 165 0 0 

M 20 37 15 15 72 0 0 35 0 0 
-- 1---

L 30 15 15 60 0 0 45 0 0 
Tot 215 0 0 0 82 15 30 0 0 0 0 0 0 327 0 0 245 0 0 

11 
-- --·--s 2 I 2 0 0 2 0 0 

M 8 2 10 0 0 8 0 0 
L 0 0 0 0 0 0 
Tot 10 0 0 2 0 0 0 0 0 0 0 0 0 12 0 0 10 0 0 
~---- r--- ··- -

12 
s 7 I 7 0 0 7 0 0 
M 28 7 ~-L 35 0 0 28 0 0 

-0 1----- -----
Tot 35 0 0 7 0 0 0 oL 0 0 0 0 42 0 0 35 0 0 
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- Q) Cl 
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_# --~-' ---~ 
Pit 11 (South Boomerang) 

I I I ~ ~ ~~~~ 11 To+ 17251 J I J ,J ~-iJ I ~=m _= ! 19971 101 ol 18751 m1 ol 
M 8241 381 101 351 51 101 8741 381 101 8341 381 10 
L I 3731 191 651 101 \ 51 I I I 3881 191 651 3781 191 65 

Tot --~ 2922j 67j 751 149! 241 01 1~_!)+-- Oj Oj Oj O+_Q_j__9_~ __ 3259j 67j 75t---- 3087j 64-_75 

1 

I~ H~l I 331 I -+ l-4 I 1-~~ I ·~~~~ J=-i=~-3~ 
Tot 3761 Ol 331 Ol Ol Ol 651 Ol Ol Ol 01 01 01 4411 Ol 331 4411 01 33 

!-=-·· 
5 
M 
L 
Tot 
1--

2 
278 

33 
65 

376 

3 

t---65r-=r-- -~,------r- 1 I I 3~~1 ---~r---hl 3~~1 ~r=~ 
33 651 Ol 331 651 01 33 

01 33 0 Oj 01 65_)_ __ _9+--~~ Oj Oj Oj~ __ ¥1( __ 0j_ 33j ~--9L_~~-

s I 25 2 5 21 1 l I 31 2 o 26 2 0 

~ -- f ~~ ~ 2 ~--~ t--- - 1- --------}: ~ ~ ~~ --- ---~ 
Tot 1- 73 11 2 5 0 0 2 0 0 0 0 0 I 0 80 11 2 75 11 

2 
0 
2 
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# I K # # I # K # # I K # # I K # I K 
1-- -- . ~ --·· -- ---·--

Pit 11 Prediction Polygons, cont. 
I 

4 
s 132 8 24 8 164 8 0 140 8 0 
M 176 32 8 4 180 32 8 180 32 8 
L 80 16 80 16 0 80 16 0 
Tot 388 56 8 24 0 0 12 0 0 0 0 0 0 424 56 8 400 56 8 

-- ---- ·----·-·--

5 
s 89 89 0 0 89 0 0 
M 35 35 0 0 35 0 0 
----- ---- - -. 

L 3 3 0 0 3 0 0 
Tot 127 0 0 0 0 0 0 0 o' 0 0 0 0 127 0 0 127 0 0 

6 
s 99 L_ 99 0 0 99 0 0 
M 

----
35 l 35 0 0 35 0 0 

L 1 I I ! 1 0 0 1 0 0 
Tot 135 0 0 0 0 0 Oi 0 ol 0 0 0 0 135 0 0 135 0 0 

------1 ·-·----

7 
s 663 14 677 0 0 663 0 0 
M 306 

' _L 306 0 0 306 0 0 
L 107 +oh --ot-1~~. 0 0 107 0 0 

·-·----1---- 1----
0 1076 0 0 Tot 1076 0 0 0 14 0 0 0 0 0 
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0 c: cu ·a. ::!!: ... e II) Cl c: J: e ·a. II) 

Eo- ... cu .5 c: ·a. 0 1- ... cu >.Q) Q) I~ 01U ~ ~ Q. 1J Q) "61 ~ Q) iii :§ -GIC, 
$Q)>.Q) 0 ·- c: c: :I cu Q. .c lo ,J9.C:::I C:- N .5 0 c: ·-::!!: 0 ·- 0 ·- 0 :I II) :I 

I K r- 0 o E o 
n.-n.cn 0::.2, Q.Q. c C"CU II) 1- 1-::C 

# I K # # I # K # # # I K # ·--~~-------{!'-~ --- --~- r---~- ~-r--

Pit 11 Prediction Polygons, cont. 
~ 

-1 8 ' 
I 

- ----- --·-·- -t -- ---- ---- ---~--s 9 9 0 0 9 0 0 
M 3 3 0 0 3 0 0 
L ----1 0 0 0 0 ! 
Tot 12 0 0 0 0 0 0 0 -~-~--_9J_2 0 0 12 0 0 12 0 0 
~- t----·--- I . 

-- ---·-- ·---~ ----f---

! I 

9 I i I I I 
I 

s 152 75 5 10 ! 242 0 0 162 0 0 
- ---

M 171 35 5 5 I 216 0 0 176 0 0 
-::------- --·-- 1-----· ····- ---- --1------
L 36 10 5 51 0 0 41 0 0 
Tot 359 0 0 120 10 0 20 0 oi 0 0 0 0 509 0 0 379 0 0 

i i 
All Pits Subtotal 

--1757t 0 s 180 oT-985 57 57 
-~-----

13777 0 1212 593 0 2524 0 20848 180 16301 180 0 
M 9738 770 179 214 295 20 941 0 2791 1410 57 124 0 15389 847 303 10678 770 179 
L 2876 356 66 120 241 0 729 114 265 668 0 124 8 4906 356 305 3604 356 181 
Tot 26390 1306 245 1546 1129 20 4193 114 4040 3835 57 305 8 41143 1383 665 30583 1306 360 

---- ---------- ·--------r--1--- --~-r----~-
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- ---r~ 

# I K # # I # K # # I K # # I K # I K 

Road & Segment 

--·-------~--e----f--

I 
f---.-- ------------- --~ 

(N Piper) Sect. 24NE to N Boomerang 
t----~ 

Sect 24 _j__ 0 
Sect 19 ! 0 

---f---.--
Sect 18 I 0 ------ ~----t~-1-------1-----f---- -- -----------

Branch to 7 A Finger I 0 I 

' 

7 A Staging Area 0 
- !----- ----- ---

I 

Branch to 7B Finger 0 

(N Piper) Sect. 24SE to S Boomerang 
---~-- ~----r---- ---------- --------- ---····--· ---

Sect 24 0 
Sect 19 

1----- ~ 0 

I 
1 t 

I 
1---- I --

! 
1-------~-

Sect 30 I 
I I 

s 6 19 1 I 
I 26 0 0 6 0 0 I 

M 2 8 1 I 11 0 0 2 0 0 
L 1 3 ! 4 0 0 1 0 0 

-~~ -------+--- -- ··--f---0 Tot 9 0 0 30 2 0 0 0 0 Oj 0 0 41 0 0 9 0 0 
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# \I \K # # \I # 
I I I 

(N Piper) Sect. 24SE to S Boomerang, cont. 

2 
Sect29 
s 23 291 1 
M 22 11\ 2 
rc--- 5 5 
Tot 50 0 ol 451 31 0 

K 

2 
1 
1 
4 0 

---

I 

s::::: I 

m I ~ lt IC 
ca m 

Lil :i iii 
Cll .c 
:::l :::l 
C" 1/) 

I# # ~ K 

l 
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~ Cll 
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, 

I 55 Ol 01 251 01 0 

r--L- 36 
--- ~-

I 11 ~I ~I 2~---~~~- ~ 
0 0 0 Ol 0 102 01 01 541 01 0 

10A to 10B Rd (Wishbone to Flame) ---+-- ---1--1-- +~--+---
1 3~ 

s 

I :1 0 

I 

!I fi J _J M 

ol 
-· 

I I I I L 
Tot oi orar·--al o 

41 01 Ol 21 Ol 0 
31 Ol Ol Ol Ol 0 

--+--1\ __ Of_ Of __ Of 01 01 Sf-aT or-~ 0 0 

Branch to 10A (to Wishbone) 0 

Foothill Connector Ooins 2 rds. From N Piper) I I -~-~~----~-t~----1' -i- o +------+ ------1---~+--

BranchtoN tip 5A (toN tip Tailfin) 0 

1
Branch to Send 5A,(to S ~nd T~ilfin) I 1+--~-t--t-----+-- i---J-1 0 

+---····- ---t--1 
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# I K # # I # K # # I K # # I K # I K j 

I 
4 

Pit 88 to9C 
~- - - --s 5 5 0 0 5 0 0 
M 5 5 0 0 5 0 0 
L 0 0 0 0 0 0 
Tot 10 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 10 0 0 r--- --~--- ----- ·--- --·-- --~--~ --~---f--~ 

Sect 36 rds (Exhaust) 

5 
--

To Pit1 South finger 
s 1 20 21 0 0 1 0 0 
M 1 I 1 0 0 0 0 0 
L 6 I 6 0 0 0 0 0 

1--- -- --·-

Tot 1 0 0 27 0 0 0 0 0 0 0 0 0 28 0 0 1 0 0 

6 
Branch to Pit 1 Middle Finger 

-- ------- -0 -- 0 s 10 10 0 0 0 
M 0 0 0 0 0 ----a 
L 3 3 0 0 0 0 0 
Tot 0 0 0 13 0 Ol 0 0 0 0 0 0 0 13 0 _Q_ 

--
0 0 0 
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Branch to Pit 1 North Finger I 

7 
To Pit 3 
s 2 40 
M 1 16 

---~- r--------
L 11 
Tot 3 0 0 67 0 0 0 0 0 

Branch to Pit 4 
1---

All Roads Subtotals 
s 39 0 0 120 2 0 2 0 0 
M 30 0 0 38 4 0 1 0 0 

-·-

L 6 0 0 29 0 0 1 0 0 
Tot 75 0 0 187 6 0 4 0 0 

Grand Totals (Pits + Rds) 
5 13816 180 0 1332 595 0 2526 0 985 
M 9768 770 179 252 299 20 942 0 2791 
L 2882 356 66 149 241 0 730 114 265 
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( 

MCC Tree Sampling Transe«;t Field Form _ ::!--
- <:..o "~~ ... ca.-

> (EJ'Jlt--~C) 
Date: Wi¥{-~D-2--2... Worker(s):-:f, .Bv~:A~ke?-t Transect placement & #:-::::c""""~W._v.:;,_.t;e.._ ...... ___ -l-_ 

UTM Zone t 3 rv Datum N f\ 0 83 Coordinates E "'f~cl Cf>8 IV f1 S"if;, 7 c t; ( (zero m) 
UTM Zone {3 IJ Datum Coordinates E. '1'- t073 N t-15& L \SG> (end m) _ 
Legal Location (TRSQQ): · · Sect?-( N L 5f_ ~ 2 ~~~~ 
Location text: tJ!. l ~+He. west of w f~c~ .. f 0 b T lt.-( o ~ 5 p '""'~ "f P, -1 c:ft'<K ar . 
Proposed Pit Code (9A etc.): '1 C Position at Pit (middleS side toward center, etc.): MiJ.c\10 ~M•"§ 

., \Cfl.ID'-+ 
~~ ~~ 

Transect Azimuth (degrees): A:. 1000 'vvi.'L. = o.t..tO f\-c._ 
Transect Width (5m default or wider optional) £0 &" m 
Transect Length (50m default, or longer optional): l &o 

Meters Size Plfl 
(m) 

0 s It 
M 
L L:·l 
Tot 

10 s II 
M 
L 
Tot 

20 s 
M II 
L L·l 
Tot 

30 s t 
M I 
L l.~\ 

Tot 

40 s II 
M 
L 
Tot 

50 s 
M 
L l.;) 

Tot 

(Sub-) s ~ 
Totals M J. 

L 2. 0·~ 
Tot H ~ 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

JUsc Plpo PSme POtr 

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

Plen 

m 

Plco 

Underscored tic- beetle-infested Juniperus scopulorum Rocky Mountain 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

juniper 

Plco 
Pinus contorta 
lodgepole pine 

Plen 

Other Total 
(specify) trees 

2 
~· 

D~~ 

?. 
-
-

-
:?. 
o.S 

I 
I 
1),) 

\ --
-
-
(),) 

c, 
3 
2 ...!Z.!S... 
II 

Picea engelrnannii 
Engelmann spruce 

Pifl 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 

0,) 

Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

Total 
P.m.& SLG 

P.f. 
2 -
- I 

D,f D•S 0·5 

'2 -- I \I - -

- -
2 2. 
D1$ otS 

I -
l 2.. 
o.;> 0 .c; 

I -- C> -· -

- -- \ 
D·S o,<; 

(, 0 
3 "l 
2 o.<; '2. 
II o/5 1\ 

TFN 5 1/110 
nECD MAR 15,2011 cAO 



5u1 

Transect#: _____ / _____ _ 

Meters 
(m) 

(60) 

(70) 

(80) 

(90) 

(100) 

(110) 

(120) 

(130) 

(140) 

(150) 

-Tot~ls 

Size Plfl JUsc Plpo PSme POtr Plen Plco 

s ~ 
M 
L L~l 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 

D 

0 

() 

0 

0 

0 

Other Total 
(specify) trees 

I ..L 
-
o.S 

D 

0 

l 
IS> 

0 

0 

D 

Total 
P.m.& 
P.f. 
I 
-

e;,, s 

D 
\ 

Zl 

0 

0 

0 

I 

TFN 5 1/110 
RECDMAR 15,2011 

( 

s:r: 'P -
-z_ 
ov$ 

0 

0 

0 

( 
0 

0 

0 



( 

( 

( 

MCC Tree Sampling Transect Field Form.~Ja-f\)<c.) _ -'-
Co""~O-N'.I 

Date: 1-oc?t-- fO -?--L Worker(s): -:lv. .. /'6 Transect pl-\c£\ment & #:__,~~=~-"}:"+-=-;c_--5_ .. ~ __ _.:::;_2_~ 
UTMZone \31'1 Datum N~D ~3 Coordinates~ 4 6 SCP N AtS G.'7D32 (zerom) 
UTM Zone Datum Coordinates E. Lt ~ ( l 1.-( ~ N ~$'C..~ ~4 Lj (end m) 
Legal Location (TRSQQ): S..c..-t~l N ~sE 
Location text: a, l; f-.f-1<2. lA, J Df- W -t-Dr>"()--;-l p~ (e.-r ().J ...f~-1.c~ @ Oo-c p';:+ -o...__ 

Proposed Pit Code (9A etc.): C\ C Position at Pit (middleS side toward center, etc.): 
Y1\i'OAl~ 

Transect Azimuth (degrees): 235 
Transect Width (5m default or wider optional) I D Jf m 
Transect Length (50m default, or longer optional): I GO m 

Meters Size Plfl JUsc Plpo PSme POtr Plen Plco Other Total Total 
(m) 

5J:.D 

0 s II 
I M tl 

L 
Tot 

10 s II 
I M 

L 
It 

Tot 

20 s 1. 

\ M II 
ot') L [..~ ~ 

Tot 

30 s 
t M 

L' I[ L I,..: I 
Tot 

40 s 11 L:( 
ll M 

L ~ 

Tot 

50 s If 

II M .LI 
L L.: II 
Tot 

(Sub-) 0 s ~J ~.!.. 

Totals -g M ~ ._!, 
J,S L 

I q,S Tot l'!·) ..!. 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic - beetle-infested 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

Plen 

(specify) trees 

2. 

'--

2 
'l.. -
l 

2. 
OS 

{) 

() 

C>, s 

{.,:) 

-
-

z. 
2. 
I 

~.s 
.g 
2.. 
fl.S 

Picea engelmannii 
Engelmann spruce 

PID 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 

\ 

-'-

.._!, 
, I 
, __ 

,2_ 

Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

P.m.& 
P.f. 

2 

~ 

2 
'Z. 
-
I 
z 
6S 

0 
0 
1).5' 

z~s- l --
z 
z. ..!_ 
\ 

q,s ,!. 
-5 i 
2:- '""'"'' 

1'1·'5 .. _2 ___ 

TFN 5 1/110 . 
;; i.~ D M 1\ R 1 5 , 2 0 11 (·;~: v 



5v 

Transect #: b 
Meters Size PID JUsc Pl~o PSme POtr Plen Plco Other Total Total 
(m) - . -- ~ (specify) trees P.m.& 

)1)0 -- . P~f. 
(60) s 

ti M (1) t:- I t I) (b. \ .f (b 
l L ~ -

Tot 

(70) s - -
ll M II 2 2. 

\ L \.:-1 o,) o.s 
Tot 

(80) s (nt 'i '1 -
t.S M -

L 
~ -

Tot 

(90) s -
3 M I \ ( 

L - -
Tot 

(100) s - --2 M -
L L'/ D·~ O•S 

Tot 

(110) s - -
1\ M r )._::-I \.) \.$' 

l L L.~l o.s os 
Tot 

(120) s - -
l M I (._7-l\ 2_ z 
I L L:l D.) o .. s 

Tot 

(130) s If I ~ - ( -
3 M L: I· tJ,f - D.:1 -

L l:f/J_ [, s ~ LS ¢,S 
'-.:/ 

Tot 

(140) s I I 2 \ 

Ill M II L'{ -;!,f 2 

L t qu :t..> z,:r 
Tot 

(150) s I\ '2- - z -
M !!_ t-' ~ll 'J·f 3 -s.s- ~ 
L l L:-1 l·f i}_ l' .r ~ - Tot 

k-Totals 0 s I - '3 I II - ~ 
L-%5 M ll.f ~g: oS (1!,~ {])8' 1'1. s CD..i..-
tj L 8 -~ - f .b g 3.-

z,1.,} Tot 2~0>~ 3 \,5 33.5 (]) s 3o,S(J) 0 

b - 1o{. 0 " ~.S" I Gf', s \ q,s- ~ '--' 
I.[U)1J ~ lA ¥ J_, '8 J.., -g -..!--

LS L 2 - '2. - z. -
q,> Tt>t" \q,)._b 1q,5 2 t<t·S 2 - -~-------------------~----------------------------------------~-----

ro.""J.. p.{D ) (-{p,5 ...!, :, I 20·> -l. 
22.S'(]).:!. 
\C .,6. 

_____ _5 3-2J2.:J.. 
- -·--·--···---------

/0n·L9, -:: IVi o t\-c ; 
------------ -------- ____________ _) 

17.5 ,_l_ 

( 

( 

( 



( 

( 

Transect Azimuth (degrees): 2- i , 

Transect Width (5m default or wider optional) I'() J5 m 
Transect Length (50m default, or longer optional): l (Ob 

-A *' 
Meters Size 
(m) 

5'10 

0 s 
M 
L 

0 Tot 

10 s 
I M 

L 
Tot 

20 s 
l.S M 

L 
Tot 

30 s 
M 
L 

<D Tot 

40 s 
M 
L 

ID Tot 

50 s 
M 
L 

l2. Tot 

(Sub-) s 
TotalssoS M 

L 
Tot 

I 

Key 

Notation/Conventions 

L 
Tree on line, 

Plfl 

C) 

l 
L~l 

-
1. .. ::.1 

---
I 

t· L:A 
5 

1-'-( 

q 1...', 
,.-~t:.:f 

.. 

<0 
\ -z. -.!__ 
I . 
l'i 
~ 
1/J 

D, 5 

J... 

part hanging out of transect, 
count as 0.5 trees 

JUsc Plpo PSme POtr 

' L:[ 

{< 

q 
\ i 

~ (i;. 

L~tl 
20 

MH 
I ~-lffr-!!t 

1\_1 t..-11\ 

l.S I II-\ - fl2 
2 j'1.> 

lS 3 ~o.s 
l'i 

. 12-
:J. ' ·,'it) 
Size Classes'· 

S small 
M medium 
L large 

JUsc 

Plen 

liJ->.!.I<HI-HI 

. ' 

m 

Plco 

Underscored tic- beetle-infested Juniperus scopulorum Rocky Mountain 
juniper 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

Plco 
Pinus contorta 
lodgepole pine 

PI en 

TFN 5 1/110 

'? 

Ar~~-::. \ UDJ """-u ..:- 16 z n -f-1 ::: a. 'iu A c_ 

Other Total 
(specify) 
FRUv;r 

trees 

{) 

I, S 
D·) 
-
2.. 
--

0!5 

b.s 
z 
10 

p(Wvrr {..;I :z.,s 
Vt.5 

-s.s 
:;l 
\ I') 

~,) 
'r3S ..!.. 
>.S' 

2..( 
~s J._ 

OrS -'8 
{),$ 11'-1 ..!..,. 

'-
D ') Picea engelmannii 

Engelmann spruce 

Pifl 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

' 
POtr \. 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

Total 
P.m.& 
P.f. 

0 

{ 
o.f -
--os· 

0 
l 

! 

z..) 
;;; 
1,5 

?..5 
&S ..J.._ 
0 

c;, 
l'3, J. 
3 
?2.,,- J. 

I 
j 

0 

:::t 
SJ b &-:::>d-· "3tt 

,s I ff. 
·S: 0 ,- ~:~' 
.-:- o. ') :1,;1 
~·> 2:0 . ? 

.. 

')oM 
C hH 
--roA· 

I 

) 

. D 0 
57,.,.., ~ r\ '- sl(\ 2 \ =- o.) '1~3l :: -

. • -------- \(s,O"" 

RECDfvUR 15,2011 l'i"l.-.:: '-1 .. , __ cus :z•. 0 :cD·q·n~-:: L 
l I/ i(!JQ .r--· 

o\\) 



Transect#: __ ___;3=:._ _____ _ 
( 

Meters Size Plfl JUsc Plpo PSme POtr Plen Plco Other Total Total 
(m) (specify) trees P.m.& 

'5Jj) PRUvr,.- P.f. 
(60) s t ( z c 

M - -
L l~l I I •S o.> 

'f Tot ;,.s 
(70) s 

M D 0 L 
ft> Tot 

(80) s - -
M L.:lt( I L:-1 "3 "3 
L J_:-t {).> o.> 

t.! Tot 

(90) s I I '2. \ 

M t..: ... \ II z.$ '2.) 

L L-'lf I \ 

~ Tot 

(100) s 
M 

L'l o.s o..J' 

L -g Tot 

(110) s \ llf "1 '-t 
M ( L' St&!-~1\ "l g 
L tl/ U>if}f II II 

to Tot 

(120) s C $-l-Ilt I~ ~ 
M - -.,.., 

~ z,S' z,r L L·:ill lO Tot 
~ f-

(130) s I ~t( \II & s 
M ~It \{, -
L L'il I ! 

~ Tot """ 

( 

(140) s 1111 ~~L-1: IS', S' t->.~ 

M I' L'l - il ' L.:>l '1 '1 
L l,.::(//~ . z,t zs 

10 Tot 

(150) s ~ tAll (,,) G·~ 
M \ Ulli( 4 Lf 
L ~~ z_.~ 2-S' 

l) Tot 
S'v~ Totals s 2 \ )':, 2'2.. ')1J 3.) 

q(o M 1.5 ~ - \l.S 7 z'S 21 
L - - :z.s I ?..1,5 <.Z._$:" . r;';~ 
Tot 5".5 G I 73 30 ID'I.S i'&.S 

Sof\, .:\-<.-\ Ce \,) I 
'"- ll..( 2.l "' ~\J"af}o :;;~.>{ 

1'2.. 0 - - ";-,-

7"2.. 1?) 1 r3, ~ " I - '2. '1·> 
0. 

o,f ~ 3 
("\ ~\.$' 3 .·· ,::C(o.> o-5 ll Lt .._!.... 2.."2. .!, 

c;,.._~ 4 '8' :t.S >'-t ~G, - - . ' 
+~+-. 12 IS,) .b - n,) 19 1\S ~ 

.-
?;; - . ' -b 
:> l - 2.'i ') 5,) o.> $1,) 2),) 

2 tr.> -2:.- l.') ---
?(p I 20,5 o.) -; .- ~ too,§ ~ - -

TFN 5 1/110 
RECD MtlR 15 I 20 f1 
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( 

( 

-}(~ )e.lr,(. 
fc':>~.c.:.;-( 

MCC Tree Sampling Transect Field Form l ~ / ..,_.,--\- ~ ~ , " 
Je.>'\~~~-F -t>k>> / Gf') ._/ ~' +-

Datei~~~~~;z:.~ Worker(s): · 7 "'-'11 Transe;tEJ~CZI¥e.ent & #: '~_i~~tfr~ %¥ ~~> _r
4
yr ') 

UTM Zone 1-:s Datum N'l\ 0 "213 Coordinates ~-> l 't)Co "3}7- t-r N zero IDJF4 sq7D~. 4 
UTM Zone Datum Coordinates Lt S q c o ~ E 'iS"' 3>'1 (p N (end m) N 'j s-~ nf7'1 ' - ("'-- ~:>::Z.~ 'i""'tf •, 
Legal Location (TRSQQ): 5>3' f\lw$w r:;;'-(4?·-l·tB J 
Location text: d'.J~/- -tt. S e.-F 2-t<;i>.cK .1- (:FJ..":-t k'Mw o.l..s\J-\ ~l ~(\, '0p ce.--.~ of' M.;ffl.s>-,.. S''-ffi_, 

Proposed Pit Code (9A etc.): .50 Position at Pit (middleS side
7

toward center, etc.): ~;cs '12"7.2' 
-r 0 "-""'-- ra $ <2~ < b f: ...r,(;A.:" 0.. r ~0.. .be ( .) .....) "' bd. e '12 '1:: ... + 

Transect Azimuth (degrees): __,_f-'-{13"'-----
Transect Width (5m default or wider optional) 5( 2 n .s) m 
Transect Length (50m default, or longer optional): I (Do 

.,fM+ 

z.;g~ 

~ 
m Ar-~~= ~oo 1/v\ "!...=- o. 20 P\c_ 

Meters Size Plfl JUsc Plpo PSme POtr Plen Plco Other Total Total 
(m) 

0 s I 
M L'/ 
L 
Tot 

10 s I 
M t t.: . .f 
L 
Tot 

20 s (i{J 
M L'·(l 
L 
Tot 

30 s 0 
M L·•( 
L 
Tot 

40 s fttttl 
M (llr L -:.1 
Tot 

50 s ·r 
M II t··L 
L 1.:-( 

Tot 

(Sub-) s £_(, 

Totals M -z.s 
L t 
Tot 3lf·S 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic- beetle-infested 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

·-

1 

f 

Lt 

l 
! 

Lf 
L5 
-
s.s 

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

Plen 

(specify) trees 

3 
t:;.,j 

-

1.. ,, s 
-

5 
\. $ 
~ 

n 
0•~ 

cO 
'2.$ 
o.S' 

\ 

2>f 
[J, 5 

30 
q 
I 
'W 

Picea engelmannii 
Engelmann spruce 

PID 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas frr 

P.m.& 5.J 
P.f. ....... -.. ~ 

I 
t>J 2.-
-

I 
/,,? :>.5 -
l.j 

! I - , 
2 

\3 
o.~r 

IS 
~ 
I, S' 
f),) 

3 
\ 

z,r 
() . .) 

3 
2.{, 
(_,<;' 
I IS ~.5 

TFN 5 J/110 ; , 
RfCD MAR 15 I 20 Ffl_. {J 



Transect#: ______ Li--'-----
Meters Size Pffi JUsc Plpo PSme POtr Plen Plco Other Total Total 

( 

(m) (specify) trees P.m.& 
P.f. 

s~v --
(60) s -

M j..l).l (), 5 0·' 
L - -
Tot 

(70) s - -
M L<J b.f' c..) 
L - -
Tot 0 

(80) s 
M 0 0 L D 
Tot 0 

(90) s l . o,s e:.s· 
M - -
L - -
Tot 

(100) s 
M D () b L 
Tot D 

(110) s U·l o.') o.f 
M t:-1 o.s r:;.,; 
L -· - p Tot 

(120) s t:·l D·5 o.S 
M L:f o,f r::,.J" 
L - -
Tot 2 

(130) s t l I 
( 

M -- -L - I Tot 

(140) s - -
M t;·l o, f D.f" t 
L - - t 

Tot 'L 

(150) s 
M D 0 0 L 
Tot 0 

- Totals s 3 s 3 
M z.~ 2,) 2.5 

I L - - -
Tot 5.> S",5 5.') 

- ll>tr 
1.,.. .'2..(p Lt $0 2.4> \" (7,) C5 Gj 1.) '"" L 1 r -· I l l 

~i> 7<>\- \s'i.S $",~ '-!v "?t.c.s 
s 

\ "2. i 
-

~1''=>\. 5 t.t s'3 2"1 

/7.' 
'i 10 [,<) ll• S 10 
/I - I I 

I I yo ~---__ __l2_o_f- 5',5 ~S'.) 
··--·------M-------------

2..S 

( 

TFN 5 1/110 
RECD~UR 15,2011 



( 

( 

MCC Tree Sampling Transect Field Form 
1 

• ..1;, 

()'"-" fu-.. T l> .f.o 
f-tc LvA (' r:: co II"- cJ<:-.,L 

Date: "U.?ul{ -10 -l. ~ Worker( s): ;:r w ~ Transect placement & #:._~-=~'""fJ"'<!.·-:-::------=-) ~£1-t 511-g lf-8 
-g -7 ... 1 - -=>5/.h"' ~ ,/ N l-f s~:s-.;,>~ , 

UTMZone I".S Datum N/\-0~5 Coordinates E ?151 D 1 , ...... ?fSto~ ~ll<:' -~~z.t:eruro__n: G: n'~'l' 
UTM Zone Datum Coordinates f.' '1..)11 Cl9.7 t-t '1..><.. 3HG;. d ) f·"c:) N<t:>«>3; en m +~ k.Q.._ ~ 
Legal Location (TRSQQ): $' 3 7 c ot )W 
Location text: J..~ he_..-,...l. <>f clr-o..VI."'el 0-r ;V)o,J_€ e>f 50 p:+cfi.t.Jff~) 
Proposed Pit Code (9A etc.): SQ Position at Pit (middleS side toward cen!er, etc.): r... J\2.~ 

"I""- ~""¥<....,( ~.....t-...;e.en. 0-r""~ 4 "-~.e.. l f115b :t< ..._ JDt5;fJ::" ;;r- fCI:Jf:$. 
Transect Azimuth (degrees): '85 pI -r r I ,.. "'-r 
Transect Width (5m default or wider optional) 5 {z_x2h m \ ;)s-.f- >~ (v,r 
Transect Length (50m default, or longer optional): lftt? m d ~ . .f+-,1 

0;-f'~o..-::: o()O"'"' \.0,"2DAt'·.f-ntlf\..S"ec:f-

Meters Size Pm 
(m) 

0 s 
M 
L 
Tot 

10 s 
M L~l 

[-,II L 
Tot 

20 s 
M D L 
Tot 

30 s 
M 0 L 
Tot 

40 s 
M 
L I..'- I 
Tot 

50 s l( L'· I 
M 
L l:-1 
Tot 

(Sub-) s 2..5 

Totals M DrS 
L 2. 
Tot 5 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic- beetle-infested 

JUsc 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

Plpo PSme POtr 

fll!-1-tl 
I t:-11 

ilft-Ji-1 
LC I 
/..'{ 

\S 
2,) 
o.5 
\~ 

. Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

Plen Plco 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

Plen 

Other Total 
(specify) trees 

7 
2--
3 
l 
\, :> 

('.) 

r-:-
--" 

-
0·~ 

2..5 
-

o,5 

IS.S 
3 2.s 
2.~ 

Picea engelmannii 
Engelmann spruce 

Plfl 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

TFN 5 1/110 

Total 
P.m.& 
P.f. 

0 
D -

0 

~.f 

' 

(._~) 

c) 

-
c.!J 

1..,) 
-
C•f 

'2..) 
C>,~ 

2 
5 

RECDMAR 15,2011 

S'10 -
( l 

!.J() 

I 

() 

\ 

~ 

o,5 

\'2 

J 
( (\0 



Tr~ect#: ____ --~:7~----------
Meters Size Pffi JUsc Plpo PSme POtr Plen Plco Other Total 
(m) (specify) trees 

(60) s Ill 
M 
L 
Tot 

(70) S It 2 
M 
L 

Total 
P.m.& 
P.f. 

2 

~~---rT~o~t~~--r----+----,_ ____ ,_ ____ r----+----+-------+-----~r-----~2 
(80) s · H 

M L.:,f 
2 
6.$ 

L 
ru I 

~(9~0)~--rs~~----r----+----,_ ____ ,_ ____ r----+----+-------+-----~r-----~ 

(100) 

M 
L r\) 
Tot 
S ( L'A 
M Q 
L 

0 

Tot ~ 
~(1~10~)---rS~~~--r----+----,_ ____ ,_ ____ r----+----+-------+-_------r_----~ 

M Lt/ o.S c,,f 
L ~ 

ru l 
~----~s~-4----r----+----4-----4-----r----+----+-------+-------~----~ 

(120) 

( 

~ 0 0 o 
~-----rT~o~t-+----r----+----,_----1-----r----+----+-------+-------r-----~~ ( 

(130) s 

(140) 

(150) 

M 0 
L 
Tot 
s I 
M 
L 
Tot 
s 

~ 0 

0 0 
0 

! I 

0 

0 6 
~----~T~o~t-4.~--r.----+----~----~----+----+----+-------~~----~~--~~ 

~v1 Totals S ?·> I ~,) 'i?,S 
M l - I ( 
L D - 0 o 75 
Tot 't'S \ [0,5 V> 

( 

TFN 5 1/110 
RfCD fvHiR 15,2011 



( 

( 

( 

MCC Tree Sampling Transect Field Form ch~ 
. t:.:r 

Date: Zoo~ .... I b - l '3 Worker(s ): :1 w B Transect placement & #:.-:-.p-::::,5-=·~-"~:=------__.:V 
UTM Zone [ 3 1\l Datum NI\D ~3 Coordinates ~ t..( $"'1 <.. 7C N ?(f~ )705 (zero m) 
UTM Zone Datum Coordinates E .L.f<;'f S"o"f · N t-t~~77 °<=t (endm) p,e:s- ... + 
Legal Location (TRSQQ): 5 3'2 fJ E 5(;:;.- :-

5 (-..,rf-.f 

Location text: &o-J.~ D{- Mv(!.({ ~ 
"'"""~ 

Proposed Pit Code (9A etc.): --=S'--'C>""----- Position at Pit (middleS side toward center, etc.): 
JIY'rJ.&..(~, 

Transect Azimuth (degrees): 2S7 
Transect Width (5m default or wider optional) .·\ 6 m 
Transe~t Length (50m default, or longer optional): I"Z-0 

f1-:: l7.00v ... :'-::.l'Z_t q t2 f . .(-\!? ,lO /\2) 

m 

Meters Size PID JUsc Plpo PSme POtr Plen Plco Other Total Total 
(m) ;k 

0 s ,, 
M I 
L 
Tot 

10 s I 
M 
L 
Tot 

20 s II 
M 
L -
Tot 

30 s (1(4{+t -~ttrn·.t 

M I 
L 
Tot 

40 s 
M 

!fitfUl 

L 
Tot 

50 s I 't\i'filt:; 
M I 
L 
Tot 

(Sub-) s s<t5 
Totals M 3 

L -
Tot LHS 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic- beetle-infested 

(Circled tic) - standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

* It 

tl 

L:( 

rtttt 

II 

Ill/ 
I L-:-1 

lS ,, s 
\ 

\1.) 

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

Plen 

(specify) tree~ 

4 
t 

t 

2. 

c;:'$ 
1'1.5 
I 
-
to 
-
-
4> 
~.~ 
-
53.5 
'1,) 
I 
5q 

Picea engelmannii 
Engelmann spruce 

Plfl 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

TFN 5 1/110 

P.m.& 
P.f. 
~ 
I 

I 

2. -
C>.~ 

\"tS 
( 
-· 

t~ 

-
-· 

Ita 
~,-; 
-
H,5 
'1.5 
I 
$~ 

RECDMAR 15,2011 

2. 

22. 

/ 0 CA 



Transect#: ____ (o _____ _ 
( 

Meters Size Pffi JUsc Plpo PSme POtr Plen Plco Other Total Total 
(m) ~ -IR (specify) trees P.m.~ 

) P.f. , 
(60) s 1\ L"·ll \£l( I I 

M L.:-1 I 1--": II 2.~ z._.-t; 
L - -· Tot 

(70) s /~1 L-""11 -Wit L~l .:t.> ~.s 
M L b-1 11~+111 1..:11 ~S.> ~~s 
L - -
Tot 

(80) s lfl.~ t.:~l ttlfi /..:·1 IS" I.S 
M Ill u-/1 I J.-.·· II ~ (., 
L L"'/J. L•l ItS !.$ 
Tot 

(90) s I I I I 
M U( L. ~I 0.$ oS 
L - -
Tot 

(100) s tffl- Ill/ "t ~-

M I L. ! 
L 
Tot 

(110) s "itt~- tf4/ ~--1 [D. S' !O,$ 
M ll L"·/ 2. .2.. 
L /...~11 ItS I,:> 
Tot 

(120) s 
M 
L 
Tot ( 

(130) s 
M 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

-Totals s 
~~ 21 S'-f 5'1 

M ~s n 3/ 
L 2. \ ~ 3 
Tot ~s.s 50-S' ."lt.t ~Lt 

-t 3&,5 l) )~,5 SJ,) 
) 3 IS Lt.) £t,) 

I r l 
I -

~~..s l?r5 sq S"' -------·------··-···---·---·----~-~--·-i·---
\l0£.5 w-z.5 
lit I. 5 '-{,(,) 

)~ '"' 
·----~ IS) 

--~--. 

( 

TFN 5 1/110 
RfCD MJlR 15,2011 



( 

{ 
\ 

) VI2.I i.cp! ( 
')~l.::_~ '?] (_ 

(/ 

*'2-'j 
,/ 

( ('--

MCC Tree Sampling Transect Field Form c [,.,. ~<;.<&"' f;..r 

. Prf3co 
ti \D -' 2..(:, · J-0e. .es. t' r • 1 

Date: -vov \.- Worker(s): "1 UJ-ffi Transect placement & #: 1"\K( to ... (,~fer 1 

UTMZone t1 t.l Datum NAD "83 CoordinatesElt"D {It{ N'-tft!.S"(tq (zerom) 
UTMZone Datum Coordinates E_l.flfoqljbl /Jt.{)Yf/3'1 (endm) 
Legal Location (TRSQQ): S 2 "f ~a rv£. 
Location text: M'/..C aTl.A. tk.l~ N llf1a. of p=nrp~e-)- p~{ - ~~ ... ,H (ft>l,-:t-erfw.pt;vo... tt-~.J,. c.-.t- lt;rec..~ ~h.: n 
Proposed Pit Code (9A etc.): 1 D f3 Position at Pit (middleS side toward center, etc.): 
N u (L ne.kr .19~12. of ft.,;..---,~ -(.e. a.."'<\ i!e.+<" iV/f0...Ai::> h'wo1\ t !£ NF 

Transect Azimuth (degrees): Zv 7 -{\-:: 3oo ""2
:: o ,tJ7Lf-A.c. 

Transect Width (5m default or wider optional) f1J • · · m iD W ;l lt- rl{_ [ t-Lr:') 
Transect Length (50m default, or longer optional): -;,D m fl .v 1 , ·.u 

'-.....' C 0 (A i l-}f'h-IA tcvv";)( l{ 1:J 'fY' e. 
Meters Size Plfl JUsc Plpo PSme POtr Plen Plco Other Total Total 
(m) (spe<;ify) trees P.m.& 

0 s I 
M 
L VI 
Tot 

10 s 
M fflh b I({ L 
Tot 

20 s 
M 
L 
Tot 

30-" s 
M 
L 
Tot 

40 s 
M 
L 
Tot 

50 s 
M 
L 
Tot 

~ s I 
Totals M c.,s 

L 2. 
Tot q,5 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic- beetle-infested 

(Circled tic)- standing beetle-killed 

--c-,t-

I Ci 
( r-!t /1/ 1.-

[ 

ul 

'2. 
o.s 
z.,) 5.> 
s 12-.) 

Size Classes 

s 
M 
L 

JUsc 

small 
mediwn 
large 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

fr"'i· ~+ Plen 

'2. s A 1 o-'JD == zoo ""'-'l..: (),of-(~/\(_ 
~~. s CD r..-r 
\ <) tD J '2. 

~~--~ /?'\ r '~.~ 

A f.>~ k<:l:k P.f. 
~I q '2. 'b.Ut t..-=~l( "" m os 
. Ill t..' I !& 11) 2.5 ·:;r 

I' t.-~. I 2,5 2,? 

~f{l (._dll t(p lh 
'I [._'I! 'j,S .q,s 

!.-'- ( 6.S -
{),) 0<5 

g,_s 1[,; 3 
!5 ?£ 2.) ())7 
t>.S zt.S /!) '-IS 
37 ® ss 

Picea engelmannii 
Engelmann spruce 

Plfl 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 

CY 

Pseudotsuga menziesii 
Douglas fir 

t'i,S 

TFN 5 1/110 
RECDMAR 15,2011 

-
-
-
-

3 

lLj 



Transect#: --------+------
( 

Meters Size PID JUsc Plpo PSme POtr Plen Plco Other Total Total 
(m) (specify) trees P.m.& 

.• P.J. 
(60) s 

M 
L 
Tot 

(70) s 
M 
L 
Tot 

(80) s 
M 
L 
Tot 

(90) s 
M 
L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot ( 

(130) s 
M 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

Totals s 
M 
L 
Tot 

l 



( 

( 

/ 
\ 

~~!'""- ~"· 
G . vf r &.t.S """) 

MCC Tree Sampling Transect Field Form S"o.>""'oe... "]{~rt P~~ · -r 
-1 6 P{ pro(..l-evr-." · · 

Date: vo~stJ lb.- )iP Worker(s): -:J fA/ If Transect placement & #: iJ 
UTM Zo {J • I D .. ~A .r\ <O"L c d" ( (- ) /_ n.7LJ tJ= &($'~$ l\"\ ne , N atum !Ytn ..... "~ oor mates 11r-t -l(l?r~ tfrt!.V.1€.'1t~b-. -~ ~zero m) 
UTM Zone Datum Coordinates (iff too c.O t. v-- .,.ru (end m) 
Legal Location (TRSQQ): S2.~ ~E tvf-
Location text: cotr ~--- pre..v ~ MXc.. ~~u.. ~~~~~ N Q.J..1(l r>f pwpo(.e.)... o~+ -JeV\(e C'li'fl~(u/o-~f6"' ?~ 
Proposed Pit Code (9A etc.): LD ~ Position at Pit (middleS side toward center, etc.): ~~""'-or-

C•!f'"( fv"-.r"....._, f-011( ·. J e.J.je.. fl~r bt--~e t?.f- A6-w.e ~(e e..,_). ca.. Q.,...,Lo ±0 ....... erS" -r M.~NP) t..i 1( 

Transect Azimuth (degrees): - . rttv•\,..;< + "LOP:;. ~., A-r~d\ ==- \ So"""'.:: \(a\ '-·q.;: ::.{o:o37 !v .... ~ 
Transect Width (5m default or wider optional) S {2-""' 2 .s") m ' 
Transect Length (50m default, or longer optional): ·3V ' m l1 LA ~ -'1 \·' rr-. ,i ; 

Meters Size Plfl 
(m) 

0 s 
M 
L 
Tot 

10 s 
M 
L 
Tot 

20 s 
M l 
L 
Tot 

30 s 
M 
L 
Tot 

40 s 
M 
L 
Tot 

50 s 
M 
L 
Tot 

~ s -
Totals M .s 

L -
Tot r.s 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

J 

Underscored tic- beetle-infested 

JUsc 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

's-¥\w\ cv fl'.. 'tl'<co,,",n . .J O,r\:-·•FtC'""'f 

Plpo PSme POtr 

~Ill[ 
,--, 

~. ( :!.>~I 

111-tS>t[il 
11[(11 

I lll II 
I 

t:·l 
( 

;..~ '2 

7 I 
3 ~ 1.5 
3Lt .s 

Size Classes 

s 
M 
L 

JUsc 

small 
mediwn 
large 

/..:V 

Plen Plco 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
, Pinus contorta 
lodgepole pine 

Plen 

..Qther Total 
(specify) trees 

-fi,\0-
·~.~{,·o. 

10 

s.> 
3 
:t.t.S: 

\10 Q) 
[2.5 a. l -

:t~ > "5\ l ;3,0 ( 
<-f,S 
I,S 
2. 
<.D 

30.$" 
2.3 
'l5 
Vi'3.0 

tv 
(Z:> 

S&.S (]) 
Tl?t 
(%:>- 3)., s G>l 
@l 

Pi. {0) 
DI~S EJ) 

Picea engelmannii 
Engelmann spruce 

Plfl 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

Total 
P.m.& 
P.f. 

?.l.i 
~.s 

3 <2) 
5S'.5 Q) 

TFN 5 1/110 
RECD MAR 15,2011 

ST. \D. 

II 

lo 

2 

_]j_----· 

J 
( KV 



Transect#: ____ '8 ____ ____,__ 
( 

Meters Size Plf1 JUsc Plpo PSme POtr Plen Plco Other Total Total 
(m) (specify) trees P.m.& 

P.f. 
(60) s 

M 
L 
Tot 

(70) s 
M 
L 
Tot - '' 

(80) s 
M 
L 
Tot 

(90) s 
' M 

L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot 

(130) s 
M 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

Totals s 
M ouer 
L 
Tot 

TFN 5 1/110 
RECDMAR 15,2011 



( 

( 

( 

MCC Tree Sampling Transect Field Form ~~ hr\ · 
l~'7tfC-OL 
~GJ --·' 

Date: J..ovct-LV·'l-0 Worker(s): :tuJ'} Transect placement & #: o.fV'f,irS 0iWe""'- q C:;pz:ctcd) 
UTM Zone \ f-; N Datum t!J ?"-0 ~ 5 Coordinates "T P Cl- (zero m) dT' Co-rr• .. \ 
UTM Zone Datum Coordinates T$k (end m) ~~IIN5 rvN·s 
Legal.Location (TRSQQ): _ _ _ 5_.:2~ Se?-+o ?JvJ ~1~ 2-~ ~: ~~"""t-
Locatwn text: l.-~vve.r pDr~ P( ~ ~L~~ \.e~ l.ao~ Jo,.,Ork.f - ~l1lA'" 1-::tf?JAt.. v.-"-e:. 
Proposed Pit Cod~ (9A etc.): lOB Position at Pit (middleS side toward center, etc.): 
'C~'t"a--rvG= P' ~ 

t.AD ..,...n~ura.--.....::;r<\ 

Meters Size Plfl 
(m) 4~ 

r~gocli 
0 s 

M u L 
Tot 

.w s 
M -o 'iL,L( L 
Tot 

,2{Y s 
M 
L 

~1-g Tot 

~ s I 
M 
L 

(27,2. Tot 
__.A.8-" s 

M t.:-1 
L 

1(91, 7 Tot 

....5fJ s 
M (] L 

212.( Tot 

(Sub-) s I 

1Jrtals M o.s 
L -
Tot l,5 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic- beetle-infested 

JUsc 

(Circled tic) - standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

Plpo PSme POtr Plen Plco 

~----.- ·-··-.-~. 

r•'.__,....-'•• ,·-· !:.I 

L'-l 

D,'} 
o.> 
I 

Size Classes 

S small 
M medium 
L large 

JUsc 
Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

Pien 

Other Total 
(specify) trees 

b 

0 

()' s 

\ 

l-

tJ 
I 

I p.S' 
z,s 

Picea engelmannii 
Engelmann spruce 

Pifl 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

Total 
P.m.& 
P.f. 

c 

4, 5 

(), 5 

2 

L( 

I 
I I 
I 
o.) 

2t5 l2 

TFN 5 1/110 i 

R E C 0 M A R 1 5 ~ 2 0 11 cA 0 



Transect#: _____ q ____ _ 

Meters Size Pifl JUsc Plpo PSme 

cWJA~ 
(6G1-- s 

M 
L !:·\ 

25L.J.S Tot 

f1fJ) s 
M 

\:-\~ , 'L 
Z'1~·,9 Tot 

.. 

~ s rt 
M ·yj 
L 

33'i.3 Tot 

_(9Qj-- s 
M 

II 
~ 

L 1:·1 
3'3L7 Tot 

~ s 
M 

~~\ I( 

L L'·ll 
Lt2 4' 2. Tot 

0-f{)) s l 
M L'·l 

4'~ lo 
L 
Tot 

0201-- s 
M 

) ()q .o L 
Tot 

(130) s 
M 
L 

55[ ,L{ Tot 

.(.1.4eT s I 
M 
L 

59.38 Tot 

(}50) s I 
M r 
L 

u;3&.2 Tot 

Totals s 10 2. i 

M 1- 2 I 
L z Oc5 
Tot IS ~-u7 I 

5 u!, \-v-'6-, s: \ 

~..r~St> IV\. o.)' o .. s 
h o.s 

T· t- l' --f: 
Gr"--...._iJ._ (D/;-f > l\ 2 . -

IV' (, s '2,,) l b. '7 
h 2. I - /o.~ 

-rd- t£t,S ),c; l~ I -

POtr Plen Plco 
( 

Other Total Total 
(specify) trees P.m.& 

\ 

l . 

1~~ 

~ 

\ \ s 
D 

0 

2..-

3 
\"l-

3 J_ 
2.,') -
[7, s t'• 

\ 
Q,) 

2S 
l~ 
\L{ l 

3 
2.0 J_ 

P.f. 

lo 

O·f 

0 

3S 

q 

q 

0 

0 

5 

2.9.) 
~-·-· 

2,$ ---~--
t \ 
C\S 
'2-
1~·>- 31.5 

( 

TFN 5 1/110 
RECDMJ1R 15,2011 



( 

( 

( 

ch.\5S~ .fur 

MCC Tree Sampling Transect Field Form '""S ;sf\ c "'\ 
c.,.....,,.~"'i, ,_a 

~.f~ c;,(>5 \D ~-- ·~ . .? ( ,~:.._r, .. · 
Date: 'L.vv'\-lo-1.11 Worker(s): J0<!> Transect placement & #:--!~iL-;.v _____ t,_.,r·-- .-~ 
UTM Zone I? N Datum Nh-D ~3 Coordinates _\_;6-'-~=------------ (zero m) 
UTM Zone Datum Coordinates I ~1\- (end m) 
Legal Location (TRSQQ): 5 3 Q Nt l-1 E 
Location text: 11.-t-r r'\ul N e_..~"e- t?f 15p vf- F(~""'(. 
Proposed Pit Code (9A etc.): I D6 Position at Pit (middleS side toward center, etc.): 

etr+u -t"o N a-~R.... t' "- C-tti-e 'oa:y ~).__ 

Meters Size Plfl JUsc 
(m) 

'D"'r O<:..J\4- eS"t_ 

0 s 
M 
L 
Tot 

_10- s 
M 

3 2.5 
L 
Tot 

__w-- s 
M 
L 

05", \ Tot 
-3{t s 

M 

'1r·~ 
L 
Tot 

Mr s 
M 

l3D, l 
L 
Tot 

.&cf s 
M 

\G-2. .0 
L 
Tot 

(Sub-) s 
Totals M 

L 
Tot 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic- beetle-infested 

I 

l 

1.) 

z.5 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

L·-1 

Plpo PSme POtr 

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

Plen Plco 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

Plen 

I 

Other Total 
(specify) trees 

D 

0 

D 

0 

1-5 

CJ 
I 

t.) 

2.s 

Picea engelmannii 
Engelmann spruce 

Plfl 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

Total 
P.m.& 
P.f. 

0 

0 

6 

() 

0 

0 

D 

TfN 5 1/110 
RECD MJlR 15, 2n f1 

0 

o--

3 
/ 

3 



Transect#: _____ l_t7 ___ _ 
( 

Meters Size Plfl JUsc Plpo PSme POtr Plen Plco Other Total Total 
(m)~.,..,~.. (specify) trees P.m.& 

oe.A.I{ Vf P.f. e«-', ..... ,.. 
s:c.o -

.(981 s 
M 0 L 

l '\: ), '2.. Tot 

J:l-fJr s 
M - 0 L 

2. 2.7.7 Tot 

~ s 
M I r;..·,l l z.) 
L 

2..CJ:l0. 2 Tot ' 

1001 s 
M v 

2Cf2,)J 
L 
Tot 

~ s 
M 0 L 

32.5'. 3 Tot 

.(.1-lB) s 
M 0 L 

3>7. '8 Tot 0 

(00) s 
~-M t L 

!3qn3 Tot o.( 
(130) s 

M 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

.;-u.b Totals s 0 0 

M Z,S' \ $,) 
L - -
Tot z,<; \ 3.) 0 

S"u1 bf S' \ 
fVo... l-5 

~vaJro ~ 

\ 
t-.> 

T" t- z,S z.s 0 ----· 
Gr~"'--o.__ -ccrt- s I 

M- l1_ 

-- I 

5 

L 

7\)+-· s 

( 

TFN 5 1/110 
n ~ ·" n f'l II M 15 2 0 11 n :.. U U E'b Ga tl ¥ 



( 

( 

( 

MCC Tree Sampling Transect Field Form ct., 65 e""".fo.r 
q;(\r.:E.. 

Date: ivcY\-Io-"1-r Worker(s): -;rw~ Transect placement & #: l \ 
UTM Zone t-:;; f0 Datum N P--P '8'5 Coordinates ~ t-t llllit (\J t-t S"{, l-1 D & J (zero m) 
UTMZone Datum Coordinates 6t-t& 1 1"'11 t-JH!"(pLfo7T (endm) 
Legal.Location (TRSQQ): S 3j SG t\l~" (F(&L-r . . . , 
LocatiOn text: C "'.be.:h~".e"" :> g,>~,;.,..,.._e.,-..,_~. -1 1~-=t · (It ·(t.rk ~f Gllv\-. Gc,;./c""- 5-l-Rft";;f o...+ 
Proposed Pit Code (9A etc.): N i>f EJ> PositiOn at Pit (middleS side toward center, etc.): Mi!JI=' ~LC n FeAc~ 

-.:_N__:_<:>f___:YuQ?..:::.LP~iJ7ce-...:...J..__!..V.:_• i:..J..!1'1'\...::.._:J.:.::.n..::""~·FJ-:::......L-3e=-:=l.,~t>....:.~.:..· :..:._~;:----;--;-~:-::-;;------------'"-_ ~a.''"""j~ 
~ "' t.o+-h>""'l 

Transect Azimuth (degrees): v-1.2J-li(l_s >o't a~rNo....J~ / l..rr tv z.-n h!LJ "'-'1"1 
Transect Width (5m default or wider optional) lD m (etl\ h > ~-f +o-pLJ d'r;o.rv-.. 1~ 

\:>Uti ~----
Transect Length (50m default or longer optional)· l20 m J.e.rf; i:.t- ~,__J.r 

F\~ t 2oo ~'-:: 12 q I z+ +~/D. 30f\cl ~ goa>~->:: 
Meters Size Pm 
(m) -A 

0 s q 
M l q(t( 
L L.l/ 
Tot 

10 s 
M L'! 

L t...=( 

Tot 

20 s Ill 
M f~it'lll 

L L'·! 

Tot 

30 s it!t 
M &Q-!lt( 
L 
Tot 

40 >'5 A.-i-l-1- f!Ht·t I.:- I 
M Ill t:,~ 
L tXDI Tot 

50 s -tttt-1 
M Q(ll .\lr L:' v L L'• 
Tot 

(Sub-) s ~?S 
Totals M 't3 ~ 

L 3,'> CD 
Tot ~'-I CD 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic -beetle-infested 

~ 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

Plpo PSme POtr 

-A 
I [I 

II 

1J.{t 

---· 

I lft/ 

I 
.. _ 

I Hfti--

I l!f 
IU 

3 ~ -
'2. -
0 l't 

~ (Q 1'1. 

Size Classes 

S small 
M medium 
L large 

JUsc 

Plen Plco l\;her Total 
pecify) 
-.P\' (-·, "'-

trees 
"',.. I 

'(' '8' 

~ 3 
L'-1 I( 3.>" 

I f 
O•S 
D-5 
1 

l tb 
(? 
S:,$ 
lq,s 
5 
-\'8 
1.-f 

'"27 

rL I L' ( ~'8 
I <P 

a~ 
ffVi u t: .itit Drr I ·-1-*f ~ . -\. i3 
I 

l3.5 
'2-
-
\S.S 

II.\ 
{j-'i 
j,(. s 

- Ll, '> l3, 5 
- - .Ljl 
1.5 (!J z 2.~ 
15 (]) \3,$ ILf{p, S' 

~ ',_p"'l J 
~ Picea engelmannii 

Engelmann spruce 

_j 
PID 
Pinus flexilis 
limber pine 

Pipo 
Pinus ponderosa 
ponderosa pine 

lV 

~ 

(]) 

~ 

G7 
® 
A> 

Total 
P.m.& 
P.f.* 

.9 
3 
I 
'l 

0 
6.) 
C>o) 

I 
3 

"g 
C:5 
\\.$ 

5 
t8 
D 

J-3 
z>.s-

5 
.) 

'J I' ;; 
4 
\0 

(7/5 
l'l,S 

~<.<; 
'15 G) 

3.5~ % 
5'2.$' (:3 

Juniperus scopulorum Rocky Mountain 
juniper 

PI co 
Pinus contorta 
lodgepole pine 

Pien 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

TFN 5 1/110 
"'::~D MAR 15,2011 

SJ!J..) 
,----·--

I) 

l 0 

I 

/6 



Transect #:1{. 
~ -A. ~ -;k ( 

Meters Size Pif1 )l:rsc Plpo PSme POtr Plen Plco Other Total Total 
' (m) ~BkJI l~ify2 trees P.m.& 

P.J. 
>:JD -

(60) s [ (I (( 5 {. 

M 
J I ~ 

b 

L [ L:l I 
Tot 

(70) s 4 If! lftti Ul ;- 1} ~ !2.+ 7fUS"+5 GoLf '& 
M l tt \(l 

1/--cii 
( f 1 

L I L:-J!kt j_';. u 9S ~ 
Tot 

(80) s St:Jiftt lt!! /If f+7+rc 3l( ILf 
M ~I ~-,ur 

I L·-( vu- 4 (]) ~ (]) 
L l {;,( - U-( 2..S IS 
Tot 17 

(90) s I 5Wlrllt I IHI '2./ I 
M -W!--a I f.': (II J Ill 7 L t,:.l .s 7 b 
Tot 

(100) s qr '-iftH3 l!!f 2_~ - '8 
M ~i' l L.:· ( ;\,$ (:!> 2. CD '-"l [· ·J! L rt .. 

3 0 
Tot [7 

(110) s r11fl·.l I (I I \),$ tt.5 
M ~- ~ IJ 3 t-<5 
L I L-- ~~ ~!If II 2S 
Tot l 

(120) s 
M 
L 
Tot ( 

(130) s 
M 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

<& ~E>bi k ~ 
Totals s '3~,) LJO 12. 1;0 Lto 10'2. > l.f 2. ,.$' 

M \ s (j) <[,S - 2. 2. 2'S.S (j) I .I 
~ 

L ~ ItS' - \.S 1.$ to.> 10 
Tot 515@ ~G:> 12. l.j3.S '-13.5 \!{~.> Ci) ~3.5 (Z) 

( 

TFN 5 1/110 
RECDMs\R 15,2011 



( 
' 

~' ( 

(- ((\~~ 

( 

0 
0 

MCC Tree Sampling Transect Field Form c h~,_e.-.-.. f,.r-
t:J ./ '<t '' IV'-y.c. oY\. 

-- "--._ 5" t ~ > 13 IA>fht:l-r-..."-'1 f- - [ )' 

Date: 1-cn>"l-lo---L-{ Worker(s): ,Jwe. Trarisectplacement&#:f!D<~Jil:e spr-f~e {2_ (.:;peC~,a>.;. 
UTM Zone p, ~ Datum N'l!O "83" Coordinates E J-f Co I \'\~ ~ ~.f bt-fOr f (zero m) 
UTM Zone Datum Coordinates £_ 4 ~~ 0 l.f l S' N4 >c;!.tG lb<S (end m) 
Legal Location (TRSQQ): 5 ?2 )\)'6 rv lJ 

Location text: S, t?bll{'l\.e-rtA-..--, iN ~~ , E.. -:>f ~e- ho).e, M-tt(lae. e~f,"')..-;;""5 N of ftbfv~t! ~(ee.-...{t';.e 
Proposed Pit Code (9A etc.): ll :/ Position at Pit (middle S side toward center, etc.): 

-t ( u: ,_1-1. _ /'-(t t'f fL}•J.., e. G- '1l-f -1/1-.e n v A R 
Transect Azimuttl (degree~): >tt 5" f\-= ~SO,..., '2-= Lf2?Lt'2{+ <- 0. \\As-':;, 
Transect Width (5m default or wider optional) 5 {1xL4J m 
Transect Length (50m default, or longer optional): '1'D m 

Meters Size Pm JUsc Plpo PSme POtr Plen Plco Other Total Total 
(m) (specify) trees P.m.& 

'31 D P.f. --
0 s I' I ---1 

M t:-l 
L L- ·-l 
Tot 1,> 

10 s {-tH-1 
M 

.I.· 

L 1-'JV 
Tot & :2 

20 s [I 

M l I 
L ": \ 
Tot 2_ \ 

30 s lit L:-! 
M ,..',~. 

D L ~-u 
Tot 5 2 

40 s 
M [>\ 
L 
Tot O-S 

50 s L~i 
M )_;,( 

L 
Tot I 

(Sub-) s 13 J,S 
M - 2.5 

Totals 
L - 16 
Tot 13 7_,S 

Key 
!20·5 l 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

I 

I 

-rlt 
t- f 
~----· 
I 

I 

g -
- o.5 
- I 
<j I .S 
z=q.s 

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

21 IS - 3 - ~.s 
Zl 't 
T30 l 

Pzcea engelmiinnzz 
Engelmann spruce 

Plfl 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

[, 5 

I 

Q,) 

3 

2.. 

s 
2.\ J,) 
- 7 - "3.S 

21 9 ~~ 
[_30 ) 
ovER 0 

I 

v 
~~D 



Transect#: ________ l_l__ 

Size Plfl ]Usc Plpo PSme POtr Plen Plco Other Total 

$ I 

M L 
L 

(specify) trees 
Total 
P.m.& 
P.f. 

~~-~T~m~~~~-~r---r.~~~--r---r----r-----~------~----~3 
S Iff!{- fill! j-Wr 1-.!j1U ~/ 

~ { t-'-11 lrti; t-"l =--~~~~ 
Tot ~ 

~~--~s~-+.!~ll __ ,_ __ ~~--~~~;l-.--1-----r----r----r-----~------~----~ 
M L.::-({ /.:.{!{; L ~~~~ 

( 

L 
Tot ( '3. 

~~--~s~-+--_,-----r----r---~~---r----r----r------~------r-----~ 

M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 

( 

TFN 5 1/110 
RECD MAR 15,2011 



( 

I 
( 

MCC Tree Sampling Transect Field Form e.. a o rJ 5fePJZ.. .,.,.·nc)........,, 
"~- -· l ,._ lA _, o -1 6 f) ,..+ r~1 -:; Date: t-V''-"q,: t ... v~, Worker(s): -'f.VP Transectplacement&#: _,,..f''L/" tf<;:~e / 

UTM Zone ~~ N Datum Coordinates E l-{!R{ 1.-"D c\ 4$&,~7~5 (zero m) 
UTM Zone Datum Coordinates B '-1 ~ I '2 '1 2.. N l.f) ~ >"'\ j D (end m) 
Legal Location (TRSQQ): · S.2.'6 N.Yx.. "r:- E ecl.-jZ ro,.:~e~ .:t.'\' 
Location text: ~kf\1\... 5&..\e, \'"' C.yn N 6-t' fh~ \\J c>-t-te.~o..Sl. ~oA'"'-'-)6,,...._ -tv-·~~~ ~~ ~.f fltJ.VV\'f 

Proposed Pit Code (9A etc.): Position at Pit (middleS side towardcente;,\tc.): 

Transect Azimuth (degrees): t~~~ 
Transect Width (5m default or wider optional) 
Transect Length (50m default or longer optional)· 

' 

%f" Size PID 

M~·d-r,d•( 

0 s t+ft\ 
M 
L 
Tot 

}{11.5 s '.Htt/ 
M I 
L 
Tot 

,).O')D s I({]) II 
M I/ 
L 
Tot 

Xh> s 
M 
L 
Tot 

.-4tfiOO s 
M I 
L 
Tot 

.5ff[ 27 s 
~,' M 

L 
Tot 

(Sub-) s 2..) (j) 

Totals M 10 
L -
Tot 33 (D 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
courit as 0.5 trees 

JUsc 

l 

Plpo PSme POtr 

ifff' t 13 

lt+H- <lfS 

~ /' 
H:fH' pi 
1111 Ill\ 

q, 

. 

Ill l 
II 

II 
l-4-f' I J.lft II 

}j)f. '-#H--lflt 

2.S i"i? 
I\ 7 
q 20 
I;S ~~; 

Size Classes 

s 
M 
L 

small 
medium 
large 

JUsc 

II 

J 

I 

1\lt!.-o._ -::. G,> (#Q-.f-.+ '2.. ::/D I l) Ac. 
Plen Plco Other Total 

(specify) trees 
0'~ ABbl 

ib-I \ 

iffiixD1L 

llf 

@r, 

s 
~ & 
\'1{0 

l 
.j-t11"' -fftt-11 
Ill 
.J-Hl/ 

H-tr.!lltll 
/I 

............ 
ftttt I + 'f .tfltfl\ 

1-tt;ll' 'I I Jr fill 
!I 

'&D l~l (D 
I 1~ &'3 & '1~ ,., 
'\3 Zc1>3 7 (Q 

., 

Picea engelmannii 
Engelmann spruce 

Plfl 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

Total 
P.m.& 
P.f. 

lj')? CD 

2.\ 
q 

78 rD 

Underscored tic- beetle-infested Juniperus scopulorum Rocky Mountain 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

juniper 

PI co 
Pinus contorta 
lodgepole pine 

PI en 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

TFN 5 1/110 
RfCD MJlR 15, 2011 

-
22-

f5 

~~ 

{0 

17.1 

lb~ 

/ ' ' c 1-1 IV 



Transect#: ____ ___..!._/_] __ _ 

Meters Size Pffi JUsc Plpo PSme POtr Plen Plco Other Total Total 
(m) (specify) trees 

p;B~o r 
P.m.& 
P.f. 

(.98ft<;o . S 
M 
L 
Tot 

(80) 

(90) 

(100) 

(110) 

(120) 

(130) 

(140) 

(150) 

Totals 

Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 

2. 
'2 
Lj 

if!f 

D 

~ < ~ -

- '2 7.. 
I 3 2 
s- 9 Lf 

D 

( 

)";I D 

'LO 

D 

z_.o 

TFN 5 1/110 
nECO rJJU 15,2011 



( 

( 

MCC Tree Sampling Transect Field Form 
2ot/] .,.r· l.OO(.:. 

Date: S"'""'"""o.r ~Worker(s): K c;'cke:~e•s Transect placement & #: f'-i 
UTM Zone Datum Coordinates (zero m) 
UTM Zone Datum Coordinates (end m) 
Lega1Location(TRSQQ):tc-

1
.u:c >"e.c+. 3(, ~C... ~·~ 

Location text: 5.zc::-t 3 & ksa-u-H-..QA\.>f- a\ r ..... w ( o"'~ crf two oM-A''" d.rd.IM.tJe_f I" ~ot ~ax :S'<(, ~ 
Proposed Pit Code (9A etc.): beloocr• ''t'! Position at Pit (middleS side toward center, etc.):$' rk 5 P'r.>i'l:l{~f' 
i)f'l:!.\~e ~p[ I ~ ~::;a:-'9 of fFA-~ ,..,..,A~ pta.~ S--~ ~C. ,...'>.....L ,~ 
Transect Azimuth (degrees): h"'- ~e R.M.R. R"'-(.>cr-1-; fh..?·i of 
Transect Width (5m default or wider optional) J..rc-..'.......,_1~ m .:Z·"r~c ~-r 3t .~.p--.ilx 
Transect Length (50m default or longer optional)· U•")~;.f:.-~m o]ll(g \J. ... r~~~ .:r .... \1""'-{&ry , 

we/kif o..~Svme_ A-reo..:::~, lt--t />rc, \ J.;..te?\ 17 ft?r , '2.0V1 p. OY1If. ;?- ( !+ 
Meters Size Plfl 
(m) 

$1LW\~-

IS 
s 
M(OBi1 .~~>") 
L(<ld D 
Tot 

·~ 
s 
M 
L 
Tot 

( s 
M 
L 
Tot 

/ 
s 
M 
L 
Tot 

1/40 s 

I') 
M 
L 
Tot 

1 s 
M 
L 

~ Tot 

(Sub-) s 
Totals M 

L 
~·· 

Tot 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic- beetle-infested 

JUsc 

l'i 
22 
2 

~'"' 
~~ 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

Plpo PSme POtr Plen Plco 

- - ---

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

-· 

02..f;''\o-.;-h,\M.( ~ 
4-h;--> ft-,.."'r.zc.+ 

pgi-( ~ 6:> 
(I 

h'l'O~t > IDH, 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

Plen 

Other Total 
(specify) trees 

Ljb 

Iii 
- l!~ L( 

~n D 

Picea engelmannii 
Engelmann spruce 

Pifl 
Pinus flexi lis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

Total 
P.m.& 
P.f. 

0 

0 

TFN 5 1/110 
RECO MAR 15,2011 

Jlr7 
p~f-

p---O.mti-lJ 

1/ 
c Jrl 



Transect#: ___ l_Lt_· ____ _ 

Meters Size Plfl JUsc Plpo PSme 
(m) 

(60) : -· ~ s -, 
M 

-·" ·-- I= 
Tot 

(70) s 
M 

-. 
.) 

L 
Tot 

(80) s 
M 
L 
Tot 

(90) s 
M 
L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot 

(130) s 
M 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

Totals s 
M 
L 
Tot 

POtr Plen Plco Other 
{specify) 

j' 
_, --

':--. ~ .. 

~-

· -Total Total 
trees P.m. & 

P.j. 

" 

TFN 5 1/110 
RI:CO~UR 15,2011 

( 

( 

( 



( 

( 

( 

~ 
MCC Tree Sampling Transect Field Form -t ftV->K' 

'lOOP r ~~~ ~~4~ 
Date: S'v"'"'"" .. ' ~ Worker(s): ~Sc,-\.-.r~l:le~S Transect placement & #:_~--~-~----'-\'-=-
UTM Zone Datum Coordinates ------------ (zero m) 
UTM Zone Datum Coordinates (end m) 
Legal Location (TRSQQ): :41~ 1 .Sa.e..~. J(v .t\\u. C. 
Location text: o~·~,:>e_ be.tv,.,<L.i2."' ~s ::::tt: 1

' I~ v~ Prru.-G D::r-5 
(_,Proposed Pit Code (9A etc.): A. I ~ C_ ~, ition at Pit (middleS side toward center, etc.): 
~+i ·:s& e.c:>~..s-+-~+n..l d..r~...v '1\. u. C 

Transect Azimuth (degrees): ~ 5e.e ~fV\.t<. Rep....-'4- Do---H 
Transect Width (5m default or wider optional) ~ra->I"::..Wj e. m ~>f- zct7e f=-k-"3 ee f+o~i}' 
Transect Length (50m default, or longer optional)· vl"-sea-:--h'e~ m o.smr:-.g v#j.h-ln.~ ~"~ 

!PfCA1i 6;.'7/v.,-.e. ~=-/tS't A:c.- ~~ n ~~ 20<>G\,. p. om-e-tC 
rM::-:-e-te_r_s...,-;S::-:-i-ze-.-=:P:::-Ifl=--r--:JU=-:-s.J!.:c~P:::I;-p-==o:.:..r:P~S;:;-m::.......:.e.:;-:P::-:O~t~r~P~)I;;::•e=n*P:;;I:;-c-o-rO:::-:-;th;-e-r---=:.;-::T:::-o-:-t--:al;--L--,-:T=o-:t~a:-l ~ A-( 

(m) ~~~J (specify) trees P.m. & p~;f-
sa-~~i ~!~~+- P.f. P· Ott i!~ 

j\ 

(Sub-) 
Totals 

Key 

&~~:1~~~·) 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 
s 
M 
L 
Tot 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic -beetle-infested 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

\~ 
z. 
I 

Size Classes 

s 
M 
L 

JUsc 

small '' 
medium OBi-\ 2 ~ 
large hei3h:\- > JD ft., 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

PI en 

2l 

Picea engelmannii 
Engelmann spruce 

Pifl 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

0 

TFN 5 1/110 (/ 
RECOMI\R 15,2011 CAO 



Transect#: ____ 1..:;..5 _____ _ 

Meters Size PID JUsc Plpo PSme 
(m) 

(60) s 
M 
L 
Tot 

(70) s 
M 
L 
Tot 

(80) s 
M 
L 
Tot 

(90) s 
M 
L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot 

(130) s 
M 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

Totals s 
M 
L 
Tot 

POtr Plen Plco Other 
(specify) 

Total Total 
trees P.m.& 

P.f. 

... ~ 

TFN 5 1/110 
RECD Mi\R 15,2011 

.( 

( 

( 



( 

( 

MCC Tree Sampling Transect Field Form 

Date: ·~- ~\"" l"2_.. Worker(s): _::l!_w_·~-- Transect placement & #: _____ _:._[&_ 
UTM Zone Datum Coordinates ------------ (zero m) 
UTM Zone Datum Coordinates (end m) 
Legal Location (TRSQQ): S ~ t ~ ~£0 
Location text: ~~~e-~ -h. eo-v"'- 5~ of- -)<r~ C. Pi -l-- - D ~"vt ~ fk-t oUi 
Proposed Pit Code (9A etc.): I +- z Position at Pit (middleS side toward center, etc.): --tree> 

1\l ok v,· t [ 11'-vrJ..se._e-~""V"\ r LV t5 ( p ,~- 2- are, 
Transect Azimuth (degrees): Vc5-r;l!-) -1u'K.--
Transect Width (5m default or wider optional) ---:") m \.vte D..( si9h-t VJ:.t-~,.,;"-lo:-'je:l J.ral~.e.) 
Transect Length (50m default, or longer optional): - m=-lL-f2Ci.Dft) 

Meters Size -Pifl 
(m) 

0 s 
M 
L 
Tot 

10 s 
M 
L 
Tot 

20 s 
M 
L 
Tot 

30 s 
M 
L 
Tot 

40 s 
M 
L 
Tot 

50 s 
M 
L 
Tot 

(Sub-) s 
Totals M 

L 
Tot 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic- beetle-infested 

JUsc 

0..~ \ 

aJ( 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

}Are().._ Nf':>.. 
P--lptr r~me 1-----P()tr-

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

~en _Plro-

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta. 
lodgepole pine 

PI en 

--Other- Total 
(specify) trees 

(', D-+ 
C>J~ 
0"-l 

Picea. engelmannii 
Engelmann spruce 

Pifl 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa. 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga. menziesii 
Douglas fir 

Total 
P.m.& 
P.f. 

0 

TFN 5 1/110 
RECDMAR 15,2Q11 

/f\~ 
o~~4 

ov-.Cy 

:SD 



Transect#: _____ t_{p ___ _ 
( 

Meters Size PID JUsc Plpo PSme POtr Plen Plco Other Total Total 
(m) (specify) trees P.m.& 

P.f. 
(60) s 

M 
L 
Tot 

(70) s 
M 
L 
Tot 

(80) s 
M 
L 
Tot 

(90) s 
M 
L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot ( 

(130) s 
M 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

Totals s 
M 
L 
Tot 

TFN 5 1/110 
RECD MAR 15,2011 



( 

( 

(Y\~~~$ 
J...Jl._\JQ.\>S>f' ,.....~: 

I v "\'t ,.. s -+r-ee.r 
o~ ~.r-PI 

MCC Tree Sampling Transect Field Form s.'i-.,__ ~~ 
q~ .:;;-,<-{-e t-:-\:-llr.H 

0 0 ! -r-,_rt2._.l.-A T'~~-~ hol-Cfe(_, 6,0' Date: 20 -,- Worker(s): ..1 ~!,;;)' ['v\. ~~~ect placement & #:-=.f=t~"-'--+__,tic.:..:~r_,<."--___ 'f..;, 

UTM Zone l~ J\) Datum Nf\D 'R3' Coordinates ___________ (zero m) 
UTM Zone Datum Coordinates (end m) 
Legal Location (TRSQQ): 3 
Locationtext: G~V"\era.\l't o...., 6J.jE' '"'""!"\'~ N/S"" -\-hrv $'«?ct 5/ 
Proposed Pit Code (9A etc.): 3. ' !Position at Pit (middleS side toward center, etc.): 

\ovJ~ r&, N t::. cor "'Q r· 
Transect Azimuth (degrees): 11\-t~.. 

Transect Width (5m default or wider optional) (/\.0.. m 
Transect Length (50m default, or longer optional): __,V\_,_,u""-__ .m 

Meters Size Pm 
(m) 

0 s 
M 
L 
Tot 

10 s 
M 
L 
Tot 

20 s 
M 
L 
Tot 

30 s 
M 
L 
Tot 

40 s 
M 
L 
Tot 

50 s 
M 
L 
Tot 

(Sub-) s 
Totals M 

L 
Tot 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic - beetle-infested 

JUsc 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

Plpo PSme POtr 

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

Plen Plco 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

Plen 

Other Total 
(specify) trees 

Picea engelmannii 
Engelmann spruce 

Pifl 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

Total 
P.m.& 
P.f. 

TFN 5 1/110 
RECDMAR 15,2011 (1\0 



s~ie f L, l '!JallSect #: ____ G __ .J_,____ 
( 

Meters Size PID JUsc Plpo PSme POtr Plen Plco Other Total Total 
(m) (specify) trees P.m.& 

P.f. 
(60) s 

M 
L 
Tot 

(70) s 
M 
L 
Tot 

(80) s 
M 
L 
Tot 

(90) s 
M 
L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot 

( 
(130) s 

M 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

Totals s 
M 
L 
Tot 

( 

TFN 5 1/110 
RE~D MJ\R 15,2011 



( 

( 

MCC Tree Sampling Transect Field Form ~~5e~ 
s-z-te:. t:lo o 

Date: "2()()C\.-l0- 23worker(s): -:rwB ~ct placement & #: 2..::..~ce~.> G rS 2. 
UTM Zone l3 N Datum NA-0-s 3 Coordinates E ~57~\\ N Lt£ 0 30D7 (zero m) N ~~A-q 
UTM Zone Datum Coordinates r-- L{ S /!3 Lf N Lt 5" G 3\ 2? 2 (.enct m-) $' .!ClAd 
Legal Location (TRSQQ): S 31 5£ >E.-
Location text: tCL:1 ptpe -t- E iclt\aus; (-

Proposed Pit Code (9A etc.): 3 + 5C Position at Pit (middleS side toward center, etc.): 

Transect Azimuth (degrees): "'~ 
Transect Width (5m default or wider optional) 
Transect Length (50m default, or longer optional): 

Meters Size Plfl 
(m) 

0 s 
M 
L 
Tot 

10 s 
M 
L 
Tot 

20 s 
M 
L 
Tot 

30 s 
M 
L 
Tot 

40 s 
M 
L 
Tot 

50 s 
M 
L 
Tot 

(Sub-) s 
Totals M 

L 
Tot 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

JUsc Plpo PSme POtr 

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

Plen Plco 

Underscored tic - beetle-infested Juniperus scopulorum Rocky Mountain 
juniper 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

Plco 
Pinus contorta 
lodgepole pine 

Plen 

Other Total 
(specify) trees 

Picea engelmannii 
Engelmann spruce 

Pifl 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

Total 
P.m.& 
P.f 

TFH 5 1/110 
RECOMAR 1~.?~11 

(,AJ 



s'lt~?-
T;:aas-ect #: ____ G_P_~_L __ 

( 
Meters Size Plfl JUsc Plpo PSme POtr Plen Plco Other Total Total 
(m) ~· (specify) trees P.m.& 

- - P.f. 
(60) s 

M 
L 
Tot 

(70) s 
M 
L 
Tot 

(80) s 
M 
L 
Tot 

(90) s 
M 
L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot 

( 
(130) s 

M 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

Totals s lS I 7"1 i"l$ 

M 2.'l fl. 51 ?.'1 

L ~ - - -
Tot ID7 5 (l'Z.- fD7 

( 

TFN 5 1/110 
"1:' ~!!'I ~·.: ~ R 15 . 2 0 11 1\"" 0 !J I\• i'l ' 

'\. 



( 

( 

( 

MCC Tree Sampling Transect Field Form ct-.052,,~-
5i:-t-e ..t;;r IV. 

Date: 2 C)(i q -l o- zee, Worker( s ): T UJ f3 T.r:arrSeet placement & #: ~'(t~~ G P S 3 
UTM Zone \5 N Datum N,t>.O ~"3 Coordinates EA~ l ocrl N 4S~~"'§·4q.,_c~~ w .cz._v0_ 

UTM Zone Datum Coordinates E 4 ~ f 2 ~ 2 N LJ S.&S 'i \ 9 (end m) E ~ ""~ 
Legal Location (TRSQQ): S 2 '25 ~ f:NE 
Location text: S.vrrt7V"'-ck,~ \V ~~.ei'\.V\"'\ -&.c\ l~*~s + ~DuJ<>--r 1·'-'~r ~+ 1:?6-...s'e of f'{ai!Y\R 
Proposed Pit Code (9A etc.): J 10 {?;, Position at Pit (middleS side toward center, etc.): 

5 E COCI\ r;u-

Transect Azimuth (degrees): 'f\A. Oo..+o. l'/\._ lr,'""' ~~ ~ 
Transect Width (5m default or wider optional) V\?1. m 
Transect Length (50m default, or longer optional): _ _,_1"'\=o....___~m Ar~.P:~ 

Meters Size Plfl 
(m) 

0 s '[5 
rvc~\.( M t-(3 
I ~ ' t • '··· 

L l) f"·;: .. \ 
Tot 

10 s 
M 
L 
Tot 

20 s 
M 
L 
Tot 

30 s 
M 
L 
Tot 

40 s 
M 
L 
Tot 

50 s 
M 
L 
Tot 

(Sub-) s 
Totals M 

L 
Tot 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic- beetle-infested 

JUsc 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

Plpo PSme POtr Plen Plco 

;z__ 

I 
-

Size Classes 

s 
M 
L 

ruse 

small 
medium 
large 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

Plen 

Other Total 
(specify) trees 

Picea engelmannii 
Engelmann spruce 

Plfl 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

Total 
P.m.& 
P.f. 



~ttQ. f) 3 
T~ct #: ___ G-"'<----.t'--=):..,__ __ 

( 
Meters Size Plfl JUsc Plpo PSme POtr Plen Plco Other Total Total 
(m) (specify) trees P.m.& 

P.f. 
(60) s 

M 
L 
Tot 

(70) s 
M 
L 
Tot 

(80) s 
M 
L 
Tot 

(90) s 
M 
L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot 

( 
(130) s 

M 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

Totals s q(p 2 q'ij '1'i 
M 'i3 l '1,1-j lt'1 
L ts - t<; lS 
Tot t3'1 3 1'-fZ .. lit 2-

( 

TFN 5 1/110 
RtCOMAR 15,2011 



( 

( 

( 

MCC Tree Sampling Transect Field Form c: 1-w>e. ..... 
~t<:: ~P"';s+ 

Date: 2c;r;::,"'f-!O- zc;,. Worker(s): 7VJP-.. TranSeCt placement & #: 
UTMZone 13 N Datum NPT0~"3 CoordinatesE. L-f~OgJ.f"'2... NL!5GS55~ 
UTMZone Datum Coordinates-~ '-f(e,O'fc'PO f\JL:fSC.SS$0 
Legal Location (TRSQQ): SZ'8 5E NE 
Location t~xt: ·!Nerth~n! (:r{ Flo-.1/>'"'e ~, .... _n,,~ Q.. ~-~ 

(ure-m) (G.J e. nJ) 
(end m)L.e <v1cl) 

Proposed Pit Code (9A etc.): \DB Position at Pit (middleS side toward center, etc.): 

Transect Azimuth (degrees): V\ 4.__ 

Transect Width (5m default or wider optional) tf\.ct m 

' m Transect Length (50m default or longer optional)· no.. 

/\r~ Gzr l:: 0. D '2 7 f\c_ 
Meters Size PID 
(m) 

0 s \'[ 

~ (Vi M 
l;t! ' L 
w~-{ i))'c /'- Tot ·s 
10 s 

M 
L 
Tot 

20 s 
M 
L 
Tot 

30 s 
M 
L 
Tot 

40 s 
M 
L 
Tot 

50 s 
M 
L 
Tot 

(Sub-) s 
Totals M 

L 
Tot 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic -beetle-infested 

JUsc 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

Plpo PSme POtr 

Size Classes 

s 
M 
L 

JUsc 

small 
mediwn 
large 

Plen Pico 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

PI en 

Other otal 
(specify) trees 

Picea engelmannii 
Engelmann spruce 

Pifl 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

Total 
P.m.& 
P.f. 

over 
~ 

TFN 5 l/110 n 
n E G D tU R 1 5 , 2 0 11 c t--;· 



Meters Size 
(m) 

(60) s 
M 
L 
Tot 

(70) s 
M 
L 
Tot 

(80) s 
M 
L 
Tot 

(90) s 
M 
L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot 

(130) s 
M 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

Totals s 
M 
L 
Tot 

Plfl JUsc Plpo PSme POtr Plen Plco Other 
(specify) 

" ll 
-
l-f 

Total Total 
trees P.m.& 

P.f. 

2 '2 

'2... 2 
--

t.{ ~ 

TFN. 5 1/110 
RECDMJ\R 15,2011 
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( 

( 



( 

[\r. 

L( 

( 

MCC Tree Sampling Transect Field Form 1 
r cll\o)e"' 

S\ te ~ J""'>" 
Date: 2o.)ct- to /Z.:r Worker(s): Tfw.fl ~ct placement & #: fV'.M :;-t,_,.J G P > S 
UTM Zone 13 N Datum NA-0'2.?5 Coordinates j::. '1S~~2L\ N4~ <Pj~t-f 5 
UTM Zone Datum Coordinates E LiS~ 6t7 N t.; S b Lf CO t..t q 
Legal Location (TRSQQ): S\~ad..Jr.""J s-ed :J..ot./32 I 1n.e 
Location text: f..:'~h. 1i,·&..~$' oF N 4ree."' t 1'"~ o-f"" fv\.,f'F(~r 

E:zeio m) N .e.,d, 
(end m) .S ~vJ.. 

Proposed tit Code (9A etc.): 50 - Position at Pit (middleS side toward center, etc.): 

Transect Azimuth (degrees): 1'\A 

Transect Width (5m default or wider optional) 
Transect Length (50m default, or longer optional): 

Meters Size Plfl 
(m) 

OJVI<;H, s +l-It 
PI-t P"·rk' M ll 

:: (),?J!t\c L 
Tot 7 

10 s 
M 
L 
Tot 

2:0 \ifl. IV' s rs 
\.ll· f -1,-- M 'tS 

L 2 
Tot 

30 s 
M 
L 
Tot 

40 s 
M 
L 
Tot 

50 s 
M 
L 
Tot 

(Sub-) s 
Totals M 

L 
Tot 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

]Usc Plpo PSme POtr 

I 

I 

IS t<: 
'c::> ! l{·l 
2 I 

Size Classes 

S small 
M medium 
L large 

JUsc 

Plen Plco 

Underscored tic- beetle-infested Juniperus scopulorum Rocky Mountain 
juniper 

(Circled tic) - standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

Plco 
Pinus contorta. 
lodgepole pine 

Plen 

- -··· 

Other Total 
(specify) trees 

Picea engelmnnnii 
Engelmann spruce 

PID 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

Total 
P.m.& 
P.f. 

~~ 'ti. 
(--,f:--:.1 

P,.,D. ~ lz_ G~ 
~'>~ .,.~o~r-·:::c u z\ ~2 

== o.Z) 

r----

P"..re-o. C ? ) 5 t ~ , ) 2 

TFN 5 1/110 
·.~~Dfi]J1R 15,2011 cAo 



5~<L p 
J:rin'lsect #: ____ G_S_5_ 
Meters Size Plfl JUsc Plpo PSme 
(m) 

~ ~ 
(60) s 

M 
L 
Tot 

(70) s 
M 
L 
Tot 

(80) s 
M 
L 
Tot 

(90) s 
M 
L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot 

(130) s 
M 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

Totals s lZ IS - :i-
M '2..1 7 l I 

L 5 2 - I 

Tot lil 2'1 I £.{ 

POtr 

( 
Plen Plco Other Total Total 

(specify) trees P.m.& 

P.f. * 

( 

}'!' 2Lf 
2~ IS 
'? (p 

7D 'is 

·- ··---------------\ 

/A!?!-<"-:_ «.'>2 ~ c \ 
( _____ ~ ___ j 

( 

rn~ 5 t/tlo 
RfCDlv'iliR 15,2011 



( 

( 

{ 

MCC Tree Sampling Transect Field Form c "'"' 5a"' 

Stt<? ~"' 
Date: 2ooq_-lc:>-2. 7 Worker(s): ""J\.A..JI3 T..taRSCct placement & #:, ______ G=-=P---=S G:. 
UTMZone \"3 N Datum Nl\i)~3 Coordinates f-4t;,otoc:t~ Nl-f<?~ 1-fl51:f Euro-mtN~ ~)l 
UTMZone Datum Coordinates El-tc'oD7\ \ N'-15"0'-11( "3 (~~"'"4} ; 
Legal Location (TRSQQ): S ss sw tvE ---
Location text: DovJ"' h: I \ ,'" J rc.c. •'~'""-~ .e N <J-f t: a r"" z:, f' f\1\ u ( f\ -e r 
Proposed Pit Code (9A etc.): N oF 50 Position at Pit (middleS side toward center, etc.): 

1' 
Transect Azimuth (degrees): f\.0\. 

Transect Width (5m default or wider optional) ll\"\ m 
Transect Length (50m default, or longer optional): nO\ 

Meters Size Plfl 
(m) 

0 s 
M 
L 
Tot 

10 s 
M 
L 
Tot 

20 s 
M 
L 
Tot 

30 s 
M 
L 
Tot 

40 s 
M 
L 
Tot 

50 s 
M 
L 
Tot 

'f£ub..Y s <9 
Totals M ~ L 

Tot l<O 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

JUsc Plpo PSme POtr Plen 

-2-l 
6 ~ 

~ s 
21 > 

Size Classes 

S small 
M medium 
L large 

JUsc 

m 

Plco 

Underscored tic- beetle-infested Juniperus scapula rum Rocky Mountain 

(Circled tic) - standing beetle-killed 

Fallen trees not counted as trees but 
considered Jitter 

juniper 

Plco 
Pinus contorta 
lodgepole pine 

Plen 

Cb.. +""- ,'I'. T ri'''f'l'\.~('f 
-ta e "ti VV\ e._ 

0 
0 

F\ re.."' -::/o. oqqA-c} 
Other Total Total 
(specify) trees P.m.& 

~fo;<:..S P.f. 

3 
I 
~ 
8 

·-· 

3C> 2'7 
\3 1'2 
[3> Lf 
SID ~n 

P . I .. A-rhA. tcea enge mannu . 1 
Engelmann spruce a n p (iJ 'i(; bv .5e \fV\\,d rct ~ 

I t ~, r-::.7oC\- c,q 
PID f\ = '1[1~ \, = 10 _ .. 
Pinus flexilis T\ G L -=:. ----
limber pine '2.. 

= '-\0[ ,9"" 
Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psrne 
Pseudotsuga menziesii 
Douglas fir 

r().oqcrp,J 
---... _j 



S(c\ e__ 
Ttarlsect #: ____ G_? 5_{o_ 

( 
Meters Size Plfl JUsc Plpo PSme POtr Plen Plco Other Total Total 
(m) (specify) trees P.m.& 

P.j. 
(60) s 

M 
L 
Tot 

(70) s 
M 
L 
Tot 

(80) s 
M 
L 
Tot 

(90) s 
M 
L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot ( 

(130) s 
M 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

Totals s 
M 
L 
Tot 

( 

TFN 5 1/110 
RECDMAR 15,2011 



( 

( 

( 

MCC Tree Sampling Transect Field Form -, 0 ,a-ffM"""*( 
l "e. 1-1. .... .J.,. ~-+ 

Date: LZ>~-·1 ( -o~ Worker(s): :fk.Je, Transect P-lacement &t: P~~:~)l<. G f5 7 
UTM Zone I 3 f\\ Datum Coordinates E lf'-llq4\ N q5 ~..., 0q (zero m) 
UTM Zone Datum Coordinates t LIG) 'L ~D 'N~');~ S9. 37 (end m) 
Legal_Location (TRSQQ): fE"t-~ S 1.{ 9£~£ . , _. · o~-~ Uj~ • .;. - 6 ~ ~~ (\f LocatiOn text: 'T"'e... ~tt..........Af- ~:e..- f:>o..Se(o...t- E.) S1zrtf"4 •"- clro,.M,~ - ~f h.'""·.~+ 0~..,k· 
Proposed Pit Code (9A etc.): qc+4-4R 'SB Position at Pit (middleS side to~ard center, et~.): -fb c-k._ 

Transect Azimuth (degrees): 
Transect Width (5m default or wider optional) 
Transect Length (50m default, or longer optional): 

Meters Size Plfl 
(m) 

0 s 
M 
L 
Tot 

10 s 
M 
L 
Tot 

20 s 
M 
L 
Tot 

30 s 
M 
L 
Tot 

40 s 
M 
L 
Tot 

50 s 
M 
L 
Tot 

--{8liD-) s 't5 

Totals M ~3 
L 2( 
Tot i~Z. 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

JUsc 

I --
I 

Plpo PSme POtr 

tO 
(_ 

-
'3 

1 
1-
-
I~ 

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

1'-

~m ~0 f+-~ 61)-tCAP 

---?' m 2713{k ra-1 cA-.Oi-0 rs 
Su Are.~:="/~. I I A:c I 
Plen PI co 

I 
-
~ 

! 

Other Total 
(specify) trees 

lOt:.{ 

'-17 
.2-\ 
172. 

Picea engelmannii 
Engelmann spruce 

PID 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

Total 
P.m.& 
P.f 

"\$' 
'13 
z_l 
1&2. 

Underscored tic- beetle-infested Juniperus scopulorum Rocky Mountain 

(Circled tic) - standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

juniper 

Plco 
Pinus contorta. 
lodgepole pine 

Plen 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga. menziesii 
Douglas fir 

TFN 
: l n 
'"' .; t~ 

5 1/110 
Mi\R 15,2011 



Transect#: -------=G__;P__;S;___{...:___ 
( 

Meters Size Plfl JUsc Plpo PSme POtr Plen Plco Other Total Total 
(m) (specify) trees P.m.& 

P.f. 
(60) s 

M 
L 
Tot 

(70) s 
M 
L 
Tot ' ' --

(80) s 
M 
L 

... 

Tot 

(90) s 
M 
L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot ( 

(130) s 
M 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

Totals s 
M 
L 
Tot 

( 

TFN 5 1/110 
RECD ~UR 15,2011 



MCC Tree Sampling Transect Field Form P,?rJ;fv;rlj 
fv'-fi. t\f r 

Date: 1)Yb'\v l\- 'I> 5 Worker(s): "Jw g Transect placement & #:7-;-".J-~=,:-z\-.. J/-"-~ __ G-_P_S_~ 
UTMZone t) cl Datum Coordinates ~ 1-JGl1_q.:g Nt-f)(QG170 (zerom) 
UTM Zone Datum Coordinates E Li 62 I 3D \ N Lf s-6;, 7 ~'! f (end m) 
Legal Location (TRSQQ): 5 Zl E ~b-1\e._ 
Location text: frtJ"'""" \A.._,-.J../ffick-4-rk- 'oo-vrc0-¢,..{';1 N' "'-{~ (\.)\.BI'lF.fl-~ \'"'-b lel·~-e{,.;:yl.>€ ("t•"
Proposed Pit Code (9A etc.): ~C t q B Position at Pit (middleS side toward center, etc.): 
Al~ a..f~ ~ ~);5€ -\- -0..r-+t.ur- N fi"-~ ':fel~pt--.~-v'Jt Cyr-.. • ___ _ 

Transect Azimuth (degrees): 0 1 ~ ..1--- J--r- + 1 :: 2 2 .q 10 -4 -:::..([.(;_ 7 A < 
Transect Width (5m default or wider optional) to L ~I' ee. w~~ '~ ('/ ,......., ' --

. -udl~ Transect Length (50m default, or longer optiOnal): > 112 -F-+ .m: ,J9 pur ckiJ 

Meters Size Plfl JUsc Plpo PSme POtr Plen Plco 
(m) 

30 w-.,J,((_ s 
M 
L 

q 

3 

n 

~ 
Totals 

s S'& 
M 26 
L ~ 
Tot ??G. 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic- beetle-infested 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

23,? 

12·2 
f,1 

3C> 
Ill> 
12.. 
s~ 

l 
2. 

I 
2 

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

Plen 

Other Total 
(specify) trees 

Picea engelmannii 
Engelmann spruce 

Plfl 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

Total 
P.m.& 
P.f. 

TFN 5 1/110 
RECDMJHl 15,2011 ~~\o 



Grx ~ 
Transect#: ______ 0_ ? __ _ 

( 
Meters Size Plfl JUsc Plpo PSme POtr Plen Plco Other Total Total 
(m) (specify) trees P.m.& 

P.f. 
(60) s 

M 
L 
Tot 

(70) s 
M 
L 
Tot 

(80) s 
M . ' 

·-

L 
Tot 

(90) s 
M 
L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot ( 

(130) s 
M 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

Totals s 
M 
L 
Tot 

( 

TFN 5 1/110 
RECD~UR 15,2011 



( 

( 

MCC Tree Sampling Transect Field Form 
(#V~)"""-~ .f 

Date: 1vft1-iJ/2t.t Worker(s): 1B Transectplacement&#: c:?f~~~1;d-a ~PSq 
UTM Zone Datum Coordinates (zero m) 
UTM Zone Datum Coordinates (end m) 
Legal Location (TRSQQ): S.!JI.ct $6? 
Location text: J\ n ~ r-,Aj <' t\J o-F Pt-.te..o. G S'e>Jt-k f?-tq .... ./ 
Proposed Pit C?de/ (9~ etc.): rb.. c. ;ii7v1i\.Positio~1~t Pit C~}ddle S sidet~~ard c~~tfir, etc.): 

w of- ~I r-- I"'- JA~n'"\fi.--4 q ct.~o·J~ <;;; \.; c !':> \ fu-h.r-.e ) M. pw v--6.. 

Meters Size Plfl 
(m) 

J5 AS PH s 
7A &~&t"vv_,e M 
-1{.-..rv r-e c. L 

Tot 

10 s 
M 
L 
Tot 

20 s 
M 
L 
Tot 

30 s 
M 
L 
Tot 

40 s 
M 
L 
Tot 

50 s 
M 
L 
Tot 

__(S.i:rl)-j s I 
Totals M . 

L -
Tot I 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic- beetle-infested 

JUsc 
~\\ 
-+t-~eS' 

~ 
I 
G 
2.-7 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

recr= I 3,3 ~0 ·H - o:~z. t>r c · 
'OI, DC'. 
.IL .ILJIV .IL ~---· 

.POtr 

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

PLm. pJ,. ..... 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

PI en 

I •+h.,. ... Total ~~~--

(specify) trees 

21 
I 
0 
2-8 

Picea engelmannii 
Engelmann spruce 

Pifl 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

Total 
P.m.& 
P.f. 

I 
-
-
I 

TFN 5 1/110 
RECDMAR l5,~D11 

' .. :;· .· ~-

_,, __ .. 

( ('.{) 



Transect#: ____ (;_. ~.:.,_5_9_,____ 

Meters Size PID JUsc Plpo PSme 
(m) 

(60) s 
M 
L 
Tot 

(70) s 
M 
L 
Tot 

(80) s 
M 
L 
Tot 

(90) s 
M " 

L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot 

(130) s 
M 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

Totals s 
M 
L 
Tot 

POtr Plen Plco Other Total Total 
(specify) trees P.m.& 

P.f. 

TFN 5 1/110 
RECDM11R 15,2011 

( 

( 

( 



( 
\ 

( 

( 

MCC Tree Sampling Transect Field Form fliP~ 
fl\ """(.1) e.. ~ ' 

41 '*' t>.S- ~·CP p;-r-
Date: 'Wv'\:' l Ivy Worker(s): 1(,o.l\7 Transect placement & #: ....... -f' c; I D v /--
UTM Zone Datum Coordinates ------------ (zero m) 
UTM Zone Datum Coordinates (end m) 
Legal Location (TRSQQ): ---,.------.,----,,.--=----

Location text: 1\c(JV¥'.-~ :+o.e (_w t:h-l>-) 15f SeQ f~ +--
Proposed Pit Code 9A etc.): wf:.b(txojj;3)Position at Pit (middleS side toward center, etc.): 

N W·-t-~ ~ ;f 1-u\. 

Transect Azimuth (degrees): '/c:Ar,;er 
Transect Width (5m default or wider optional) 5i;-Ct5b o.rg-. 
Transect Length (50m default or longer optional)· o.-IC-0- m >e<L Aii.C9 ;s- o-r hM:tt; c/rY.> 

' -
A-re"-=( 3, 70 f\c \ 

Meters Size Plfl 
(m) 

0 s 
M 
L 
Tot 

10 s 
M 
L 
Tot 

20 s 
M 
L 
Tot 

30 s 
M 
L 
Tot 

40 s 
M 
L 
Tot 

50 s 
M 
L 
Tot 

(Sub-) s 
Totals M 

L 
Tot 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic- beetle-infested 

JUsc 

(Circled tic) - standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

Plpo PSme POtr 

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

Plen Plco 

Juniperus scopulorum Rocky Mountain 
juniper 

PI co 
Pinus contorta 
lodgepole pine 

PI en 

Other Total 
(specify) trees 

Picea engelmannii 
Engelmann spruce 

Plfl 
Pinus flexilis 
limber pine 

Pipo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

Total 
P.m.& 
P.f. 

TfN 5 1/110 
RECDMAR 15.?.011 

over 
~ 



Transect#: ____ G_P_S_(O __ 
( 

Meters Size Plfl JUsc Plpo PSme POtr Plen Plco Other Total Total 
(m) ·(specify) trees P.m.& 

P.f. 
(60) s 

M 
L 
Tot 

(70) s 
M 
L 
Tot 

(80) s 
M 
L 
Tot 

(90) s 
M 
L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot ( 

(130) s 
M 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

Totals s - '2./D 2& -
M I - I I 
L - & 0 -
Tot I 32.. 3> { 

( 

TFN 5 1/110 
RfCDMilR 15,2011 



( 

( 

Meters Size Plfl 
(m) 

0 s 
M 
L 
Tot 

10 s 
M 
L 
Tot 

20 s 
M 
L 
Tot 

30 s 
M 
L 
Tot 

40 s 
M 
L 
Tot 

50 s 
M 
L 
Tot 

(Sub-) s 
Totals M 

L 
Tot 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic- beetle-infested 

JUsc 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

Plpo PSme POtr 

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

Plen Plco 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

Plen 

Areo...f- 0. >3 A c. /Co;) 
Other Total 
(specify) trees 

Picea engelmannii 
Engelmann spruce 

Pifl 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

Total 
P.m.& 
P.f. 

TFN 5 1/110 
RECD MJiR 15,2Q11 



Transect#: ____ C_P_S_l_( _ 
( 

Meters Size Plfl JUsc Plpo PSme POtr Plen Plco Other Total Total 
(m) (specify) trees P.m.& 

P.J. 
(60) s 

M 
L 
Tot 

(70) s 
M 
L 
Tot 

(80) s 
M 
L 
Tot 

(90) s 
M 
L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot ( 

(130) s 
M 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

Totals s r -111{ !lliiWH1' I~ !l 74 3 
M .\11-t - '1 1-1 
L - - - - -
Tot 2.4> ? 'Z. 3( 2'1 

/ 

( 

TFN 5 1/110 
RECD MAR 15,2011 



( 

( 

MCC Tree Sampling Transect Field Form ,1 , A~ &~ 12.. 
~~ D~~~ 

Date: Un:;'t-!l"' ~D Worker(s): ?'w\2 Transect placement & #: o-~ 1\A.:\W f.e( lodtnJ 
~~ W¢~· 

UTM Zone l'3 ~" Datum Coordinates (zero m) ~~k' 
UTM Zone Datum Coordinates (end m) 
Legal Location (TRSQQ): § 3 o 
Location text: Czr~ Oro..,\-..a..,e e~t\,<:r\J.e_ ;v...; U\..u- l<e~•~.e~ ~ f'... ~""'f:lla.J Ne?/- + 
Proposed Pit Code (9A etc.): Position at Pit (middleS side toward center, etc.): ~ 

Transect Azimuth (degrees): vo..r~a..~ 1vt' '5a.-""er.<>..l\y v..J 1\Jt..V 
if/ MJ.h_ o,_$'",v~ c. z/f\A. or- G ,) G .f--1--

Transect Width ( 5m default or wider optional) t...~~n:; rm / 
~ kfJ?t -q <;-u~ ff Transect Length (50m default, or longer optional): ~ m ')e>e.. AlrLC w\a..,.; ~" ~ l 

A recJ..F- 0, 2 9 P-;c; 
Meters Size Plfl 
(m) 

0 s 
M 
L 
Tot 

10 s 
M 
L 
Tot 

20 s 
M 
L 
Tot 

30 s 
M 
L 
Tot 

40 s 
M 
L 
Tot 

50 s 
M 
L 
Tot 

(Sub-) s 
Totals M 

L 
Tot 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic- beetle-infested 

JUsc 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

Plpo PSme POtr 

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

Plen Plco 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

PI en 

Otller Total 
(specify) trees 

Picea engelmannii 
Engelmann spruce 

Pif1 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

Total 
P.m.& 
P.f. 

TFN 5 1/110 
RECD~UR 15,2011 



Transect#: ___ G_P_5___,( 2_=--

Meters Size Plfl JUsc Plpo PSme 
(m) 

~ 4 
(60) s 

M 
L 
Tot 

(70) s 
M 
L 
Tot 

(80) s 
M 
L 
Tot 

(90) s 
M 
L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot 

(130) s 
M 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

Totals s L. 2..1 z. 
M z. 5 ' L - c; -
Tot 'i $2 3 

POtr Plen Plco Other Total Total 
(specify) trees P.m.& 

PJ .. 

25 1-f 
'3 3 
& .,--

"3"! 17 

TFN 5 1/110 
REGD MAR 15,2011 

( 

( 



( 

( 

{ 

MCC Tree Sampling Site Field Form - l:. 

~( ~~~~ 
Date: 9-o:-.t'(~ l2-'Di Worker(s): "Jw~ Transect/Site placement & #: p. ' . Gf.? J3 
UTM Zone I} N Datum Coordinates £-4 S7 b~ c N ~ $'~'{ .s·sy (zero m) 
UTM Zone tl rl Datum wA-0~1 .Coor_din tes E 'r$tf."k~ \J j5'b 3~.-t.( ?' (end m) 
Legal Location (TRSQQ): · ~ 0!~ ~ '~ S' ~ l ~ t 2.. _ 

Location text:\=~ \?,.Jd?- s .... ll~~ C¢--te Of ~:b.u- Dp·k·c. tz.J-. Dli'- f?.A- .s.·iz.t~ .~-\n;cle. COJ'""ry 

Proposed Pit Code (9A etc.): It({;, Position at Pit (middleS side toward center, etc.): fr~~-"-' 
\J +·VJ D~ p( {- ~re-a._ I 6o..Vh. 7l.k7 o-E- eC-t- kr-.{. 

Transect Azimuth (degrees): ~tJ>.-n"'<Jv;. b·....-t ~~ ~· . , 
Transect/Site Width (5m default or wider optional): -\-we::> s·~.enl ~~ toJ ~;;>D,'""'-
Transect/Site Length (50m default, or longer optional): m su P.(2Cj_~ 

tAra-~ -:.{h l 1\c.[<Lf)()) 
Meters Size Plfl 
(m) or 

0 s 
M 
L 
Tot 

10 s 
M 
L 
Tot 

20 s 
M 
L 
Tot 

30 s 
M 
L 
Tot 

40 s 
M 
L 
Tot 

50 s 
M 
L 
Tot 

(Sub-) s 
Totals M 

L 
(+over) Tot 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic- beetle-infested 

JUsc 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

Plpo PSme POtr 

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

Plen Plco 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

Plen 

Otlier Total 
(specify) trees 

Picea engelmannii 
Engelmann spruce 

Pif1 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

Total 
P.m.& 
P.f. 

ove.r 

TFN 5 l/110 
REeD MJ1R u ~ 2n 11 



Transect/Site#: ___ G_P) __ !5~--

Meters Size Plfl JUsc Plpo PSme POtr Plen Plco Other Total Total 
( 

(m) or (specify) trees P.m.& 
PJ. 

(60) s 
-M -

L 
Tot 

(70) s 
M 
L 
Tot 

(80) s 
M 
L 
Tot 

(90) s 
M 
L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot 

(130) s 
M 

( 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

Totals s \7 I I ~0 l<:t 
M Wf"/#t{ I 1-

\l ro -L ~ '"- I I 
Tot 2."6 :z I [}'2...,; JD 

( 

TFN 5 1/110 
RECD MAR 15,2011 



( 

( 

* 2- MCC Tree Sampling Site Field Form f.~~~ 

Date: o._oo 1 -1) .. --- 0 I Worker(s): -:Jw-0 Transect/Site placement & #: Gf) {~ 
UTM Zone Datum Coordinates f..A ~'t 2 bO N jS~lfl <; (zero m) 
UTM Zone Datum Coordinates (end m) 
Legal L<;>cationffRSQQ):_ S C7 C ~£_ 
Location text: (-,i?e-f Dfb~< ~A b~i""-k; ,..+ ~.'of e~vf't'-.s s bP"'-Se~~ h ~.:::..;;---~ 
Proposed Pit Code (9A etc.): Position at Pit (middleS side toward center, etc.): ~"'~-tr--'2e.f 

fov. reJ..V<:r.:~ 
~--------------------~------------------------~~-->·rr~-----{~~~~-
Transect Azimuth (degrees): ,.,,.-c;.e-5 ~s fr¥W'I <;""{>~lt ~"~':! 
Transect/Site Width (5m default or wider optional): _,2.=0--~~ft). ~\a;~w~ ~~~ 
Transect/Site Length (50m default or longer optional)· ~ m AN12.-- .ft, "\1l'V"'e, 1-D ,...-.. ~."J 

Meters Size Plfl 
(m) or 

0 s 
M 
L 
Tot 

10 s 
M 
L 
Tot 

20 s 
M 
L 
Tot 

30 s 
M 
L 
Tot 

40 s 
M 
L 
Tot 

50 s 
M 
L 
Tot 

(Sub-) s 
Totals M 

L 
(+over) Tot 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic- beetle-infested 

JUsc 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

' A:re-~:{l, ~s f\c.. lr12.-r-Ow: r"'~~-- '-""""\'.\.;, ~Q ~ 
j2J.. 

Plpo PSme POtr 

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

Plen Plco 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

Plen 

Other Total 
(specify) trees 

Picea engelmannii 
Engelmann spruce 

Pifl 
Pinus jlexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

Total 
P.m.& 
PJ. 

TFN 5 1/110 
RECDMAR 15,2011 

cJ~Jer 
" 

~.;' 



Transect/Site #: --"-:-_G:>_?_S __ I Lf __ 

Meters Size Plfl JUsc Plpo PSme POtr Plen Plco Other Total Total 
( 

(m) or (specify) trees P.m.& 
P.J. 

(60) s 
M 
L 
Tot 

(70) s 
M 
L 
Tot· 

(80) s 
M 
L 
Tot 

(90) s 
M 

' L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot 

(130) s 
M 

( 

L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

Totals s ~ l ct 't. 
M 7 - ., 1 
L z ~ 

1.. 1.. 

Tot II ! {;8 'D 

( 

TFN 5 1/110 
n!SDMAR 15,2011 



( 

( 

( 

(~~ !h:ss) 
,&f7 MCC Tree Sampling Site Field Form Pr~~~ZJ.t 

1\ r-11 l't: b ....,. 11 cbY.....,eti:>"'nJ / nt"" \ s 
Date: · JAr.r\.- - \ Worker(s): o WI? Transect/Site placement & #: CY r7--

UTM Zone Datum Coordinates £ l-t57V-·t"'8 N Lt SU~2'1D(zero m) 
UTM Zone Datum Coordinates ELJS"j~D2- Ntcs::<D7t{2(, (end m) 
Legal Location (TRSQQ): . S $8 r ~ :?D _ < • . • <J-· 
Location text: btJ1J~It;,Q'fj u..t !1--v""'t '")v4m. n,uf (?IS'I-l--. ~Cvlll:f ~~ L?p!...:ill<-6 ~~~~ 
Proposed Pit Code (9A etc.): i A Position at Pit (middleS side toward center, etc.): z5~1 

£V c~'\"arf' 

Transect Azimuth (degrees): va...C. ~$ loA ~UDWti-1 r.J.. 9~r--u·.o.'li E 
Transect/Site Width (5m default or wider optional): [OQ m 

en m m T tiS' L gth(50 df 1 1 1) ransec Ite e au t, or onger optwna 
Are.~-= /2LtiS ~c.f~er ~PxD 

Meters Size Plfl 
(m) or 

0 s 
M 
L 
Tot 

10 s 
M 
L 
Tot 

20 s 
M 
L 
Tot 

30 s 
M 
L 
Tot 

40 s 
M 
L 
Tot 

50 s 
M 
L 
Tot 

(Sub-) s 
Totals M 

L 
(+over) Tot 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic- beetle-infested 

JUsc 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

Plpo PSme POtr 

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

Plen Plco 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

PI en 

Other Total 
(specify) trees 

Picea engelmannii 
Engelmann spruce 

Pifl 
Pinus jlexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

Total 
P.m.& 
P.f. 

over 
~ 

TFN 5 1/110 
RECDMI\R 15,2011 



Transect/Site#: ____ G-=--P_S __ l 5" __ 

Meters Size Pm JUsc Plpo PSme POtr Plen Plco Other Total Total c 
(m) or (specify) trees P.m.& 

P.f. 
(60) s 

M 
L 
Tot 

(70) s 
M 
L 
Tot 

(80) s 
M 
L 
Tot 

(90) s 
M 
L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot 

(130) s 
M 

( 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

Totals s 25 - - 2.5 ttJ 2.;; C!> 
-

M \.7 ~ 2". I Z.'2. I .!. I -
L 

~(p 1 - 3 I I 7 l -
Tot 21 '\? S"'> 2. s~ ?: 

~ 
(j_u 17-{ 
v~~e'( e~l 
0;... ( d'""'- i).( 
6ov~·- G.A( 1' 

( 

TFH 5 11110 
~ECDMAR 15,2011 



( 

( 

( 

Meters Size Plfl 
(m) or 

0 s 
M 
L 
Tot 

10 s 
M 
L 
Tot 

20 s 
M 
L 
Tot 

30 s 
M 
L 
Tot 

40 s 
M 
L 
Tot 

50 s 
M 
L 
Tot 

(Sub-) s 
Totals M 

L 
(+over) Tot 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic- beetle-infested 

JUsc 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

' A-r~ -=-[0,32 /\c: 7 i~'-~'\-,:.."''v"b~l:Ir~.,.~~;:";J" 
Plpo PSme POtr Plen Plco Other Total Total ~ 

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

Plen 

(specify) trees P.m. & ~~ 
P.J. 

Picea engelmannii 
Engelmann spruce 

Pifl 
Pinus jlexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

C'-' .-w:r":§f
(t.!e Vc.k 

c'>~f· (. ... ,~ 

0 

TFN 5 1/110 
RECCMI\R 15,2011 



Transect/Site#: ____ G_r_s_~_(c; __ _ ... 

Meters Size Plfl JUsc Plpo PSme POtr Plen Plco Other Total Total 
( 

(m) or (specify) trees P.m.& 
P.f. 

(60) s 
M 
L 
Tot 

(70) s 
M 
L 
Tot 

(80) s 
M 
L 
Tot 

(90) s 
M 
L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot 

(130) s 
M 

( 

L 
Tot 

(140) s 
- M ···-- L 

Tot 

(150) s 
M 
L 
Tot 

Totals s ,, '2._ 2.. 
M II 2 2 
L - ~ -
Tot Lt 1-{ '1 

( 

TFN 5 1/110 
nE~DMAR 15,2011 



( 

MCC Tree Sampling Site Field Form t-0~l\ 
~ > I • Q '1.,- J.::i1..~ () 

Date: 'tt5i:f\--ll:··D\ Worker(s): -;J'vuv Transect/Site placement & #:.-=-~-1(=--{l-~ ___ 6=-r 5 \7 
UTM Zone Datum Coordinates £ .q Sl \ 'A ~ t.tsb g '2 31 (zero m) 
UTM Zone Datum ____ Coordinates......,..---=---------- (end m) 

S ra ( c 
Legal Location (TRSQQ): 'o c.t- tl\ 1 

Location text: --------=---=------------------------
Proposed Pit Code _(9A etc .. ): f ~\D~ Position at Pit (middleS side toward center, etc .. ): 
$'. ~ e ~ ~e~.l! !.\~« ~ \---C?.!t-b.'r-., S:\kn;t s-~+- LC<. tp Go.r~ .. G.;l~ cE wf~"-J·""-~-Il 
Transect Azimuth (degrees): "'kl-Va 11lb'l> ,..,~ 
Transect/Site Width (5m default or wider optional): _7../L_I.../V ___ m .: 

' 
m Transect/Site Length (50m default or longer optional)· 

Ar.eef\. ::-/12..1.~ A;C... ( pe-rc..Alf) 
Meters Size Plfl 
(m) or 

0 s 
M 
L 
Tot 

10 s 
M 
L 
Tot 

20 s 
M 
L 
Tot 

30 s 
M 
L 
Tot 

40 s 
M 
L 
Tot 

50 s 
M 
L 
Tot 

(Sub-) s 
Totals M 

L 
(+over) Tot 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic- beetle-infested 

JUsc 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

Plpo PSme POtr 

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

Plen Plco 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

Plen 

Other Total 
(specify) trees 

Picea engelrnannii 
Engelmann spruce 

Pill 
Pinus flexilis 
limber pine 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas fir 

Total 
P.m.& 
P.J. 

TFN 5 1/110 
RECDMl1R 15,2011 



Transect/Site#: ___ G_fS" __ C_7 __ 

Meters Size PID JUsc Plpo PSme POtr Plen Plco Other Total Total ( 
(m) or (specify) trees P.m. & 

P.f. 

~' s - -
fl V'r\. M J t \ 
~eot-·f'B L - I- 1-

(O,D>~) Tot I \ \ 
(70) s 

M 
L 
Tot 

(80) s 
M 
L 
Tot 

(90) s 
M 
L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot 

(130) s 
M 

( 
L 
Tot 

(140) s 
M 
L 
Tot 

(150) s 
M 
L 
Tot 

Totals s 5" '-1 'f ~ 

M l - I f 
L ~ 3 3 -
Tot & I 13 <0 

( 

TFN 5 1/110 
fiEGDMAR 15,2011 



( 

( 

-( 

MCC Tree Sampling Site Field Form ~~;{I 
.2-- tra_d,< ~ 

Date: 20bi. -LL.-o I Worker(s): :Tw6 Transect/Site placement & #: f><cL<Z<> ~ G pr:;; _I_ 
UTM Zone Datum Coordinates (zero m) 
UTM Zone Datum Coordinates (end m) 
Legal Location (TRSQQ): S 1'\ + 30 . 
Location text: F~ L~r a.~....-~ G""t.J.,..,. w-~ ~ ~~t I j<:>•"':=$ S &.L~ f\cc. ... <S: P-J • .!-e. \-\tt-J!.rJ.., 
Proposed Pit Code (9A etc.): 1C;lD ~.S Position at Pit (middleS side toward center, etc.): 

SvJ Df /C 1 (JJ ~f s+-IO 
Transect Azimuth (degrees): -~---/- S'~h.. Dbs. ~--h"Jr:.-k, -ea...~ !t-~-le LL 
Transect/Site Width (5m default or wider optional): _1---=.0---=D~~m 
Transect/Site Length (50m default or longer optional)· 

' k-eo...~/>S, 70 1\--z} percA-D 

Meters Size Pffi 
(m) or 

0 s 
M 
L 
Tot 

10 s 
M 
L 
Tot 

20 s 
M 
L 
Tot 

30 s 
M 
.L 
Tot 

40 s 
M 
L 
Tot 

50 s 
M 
L 
Tot 

(Sub-) s 
Totals M 

L 
(+over) Tot 

Key 

Notation/Conventions 

L 
Tree on line, 
part hanging out of transect, 
count as 0.5 trees 

Underscored tic- beetle-infested 

JUsc 

(Circled tic)- standing beetle-killed 

Fallen trees not counted as trees but 
considered litter 

Plpo PSme POtr 

Size Classes 

s 
M 
L 

JUsc 

small 
medium 
large 

Plen Plco 

Juniperus scopulorum Rocky Mountain 
juniper 

Plco 
Pinus contorta 
lodgepole pine 

PI en 

Other Total 
(specify) trees 

Picea engelmannii 
Engelmann spruce 

Pifl 
Pinifs flexilis 
limberpjne 

Plpo 
Pinus ponderosa 
ponderosa pine 

POtr 
Populus tremuloides 
quaking aspen 

Psme 
Pseudotsuga menziesii 
Douglas frr 

Total 
P.m.& 
P.j. 

Over 

J 

TFN 5 1/110 
RfCD MJlR 15, 20 11 



Transect/Site#: ~~~-G_f_5~l3~~-
Meters Size Pffi JUsc Plpo PSme 
(m) or 

(60) s 
M 
L 
Tot 

(70) s 
M 
L 
Tot 

(80) s 
M 
L 
Tot 

(90) s 
M 
L 
Tot 

(100) s 
M 
L 
Tot 

(110) s 
M 
L 
Tot 

(120) s 
M 
L 
Tot 

(130) s 
M 
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Table DVTI8-2. Numbers of Trees to be Affected by Quanies on the Mountain Cement Company 
Etchepare Amendment Area, 1995. 

Number ofTrees by SQecies 

Quany Juniper Limber Pine Ponderosa Pine Total 

1 16 4 4 24 
2 3 2 5 
3 0 

a pO-l ftC "1.0 ...-rtJ. A·· ,1 ... ; , ) v ·~ 

Acre[__ 

15,1-( 
jo,7 
30.5 

4 2 2 - ·------~?_, t ·--~---

5 
6 
7 

* 

27* 9 2 38 
4 4 

85* 6 91 

TOTAL 137 21 6 164 

Many of the trees associated with pits D and F were located within, or adjacent to drainages, 
and may not actually be removed during mining. 

Juniper heights ranged from < 1 foot to about 15 feet and diameters from < 1 to 8 inches 

Limber Pine heights ranged from < 1 foot to about 20 feet and diameters from < 1 inch to 10 
~~ . 

Ponderosa Pine heights ranged from < 1 foot to about 20 feet and diameters from < 1 inch to 
10 inches. 
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MOUNTAIN 
CEMENT COMPANY 

Memo 

To: Robin Jones, DEQ-LQD Vegetation Ecologist 

From: Jeff Brasher, Ph.D., Mountain Cement Company 

Re: Revised July 2009 Vegetation Sampling Proposal for Etchepare Limestone Quarry 
Permit 298C Amendment 8 Application 

Preliminary arrangements 

Livestock Grazing Status. No livestock have been on the former MCC land and Warren 
Livestock land this growing season, and none are scheduled to be present on the Warren 
Livestock property until after sampling is completed, per verbal arrangements with Doug 
Samuelson made June 2009. 

Six of Jenelle Gaddis' horses may have been on the state land Section 36 during this 
growing season, but MCC and LQD believe six horses on the unpermitted 600 acres will not 
require grazing exclosures for resampling in the current vegetation inventory. 

In part due to cattle grazing in the spring and summer of 2009 that MCC was not able to 
prevent, the vegetation cover study (but not other parts of the inventory such as veg. map, tree 
inventory, rare plants, weeds, etc.) is to exclude the 298C permitted areas in Sections 13, 24, 25, 
and 26, the old Piper Quarry areas. This is appropriate as: these permit area legal Sections 1) 
contain no land to be mined in the future, 2) are peripheral to the permit area, 3) cover a 
relatively small area in relation to the proposed permit, 4) are lower in elevation than the rest of 
the permit, 5) are not owned by MCC, 6) have been revegetated for years, and 7) are near bond 
release. 

Cindy A very has grazed cattle this growing season on her land which is in the permit and 
not yet bond released. Much of the state land Section 26 which contains the reclaimed South 
Piper Quarry (298C) is leased by Cindy A very and the reclamation likely had some cattle 
grazing there this growing season. Other landowners besides A very and The State of Wyoming 
in these four sections include MCC, The Nature Conservancy, and a number of residential 
owners. 

The bulk of the new 298C permit area pertains to the vegetation cover sampling to be 
done summer 2009 described in this sampling proposal. The entire proposed permit area is to be 
covered by all the other portions of the vegetation inventory. 

Permit 298C-A8 
Appendix DIX8 Vegetation Addendum F, Page 1 TFN 5 1/110 

r.~CDMJ\R 15,2011 



( 

( 

( 

Proposed Methods 

Vegetation Mapping. The vegetation map for the area to be permitted has been made, 
and is digitized in AutoCAD. The half mile buffer is nearly mapped and perhaps half digitized 
in AutoCAD. As recommended by Rich Vincent (phone conversation about 27 May 2009), the 
map is not enclosed here for simplicity, but is available upon request, and of course will be 
submitted with the formal final package to be reviewed by DEQ-LQD. 

Vegetation Type Classification. The vegetation type classification used for this study is 
fully compatible with but expanded from the one used by Jim Orpet for the A5 Amendment and 
Ron Schreibeis for the A7 Amendment. Additional vegetation types (map units) needed to be 
added because the new eastern permit areas are significantly higher in elevation and contain 
deeper canyons. 

While in the field mapping vegetation I decided that the mixed shrub/grassland 
communities at the higher elevations were significantly different in species composition from 
those at the lower elevations described in earlier permit amendments, even though they are very 
similar in general appearance. I have designated it High Elevation Mixed Shrub/ Grassland 
(MSH). Similarly, Orpet's A5 map unit called Mixed Shrub/ Conifer (MC) is broadened to 
include similar communities at higher elevations and given a new acronym (MSC) to avoid 
ambiguity between terms. A notable new vegetation type is Mixed Conifer Forest (MXC). 
Again, this is not to be confused with Orpet' s A5 Mixed Shrub I Conifer map unit that he 
designated MC. For the current study Mixed Conifer Forest (MXC) designates dense conifer 
stands, much denser than conifer patches in the Mixed Shrub/ Conifer (MSC) map units (see 
Table DIXS-F-1 below). 

Some Affected Tree Areas are currently included on the vegetation map, but others are 
yet to be determined by the tree inventory. The higher elevation Warren Livestock acquisition 
has at least a few trees in perhaps the majority of map polygons. By definition the Mixed 
Conifer Forest (MXC) and Mixed Shrub/ Conifer (MSC) map units contain significant tree cover 
and automatically are Affected Tree Areas where they are inside proposed disturbance 
boundaries. Additionally, the tree inventory is to label each map polygon of each veg. type with 
projected tree parameters (see Tree Inventory below). Numbers of trees in these areas are to be 
estimated with aerial photos and belt transects or numbered by direct count. 

The map unit Reclaimed Land (RC) is split out of the category Disturbed Land (DL). 
This to make the distinction between Reclaimed Land and other types of disturbed land such as 
abandoned, unreclaimed quarry pits that have been left behind be other entities not associated 
with MCC. Rock Flat I Cushion Plant (RF) areas with sparsely vegetated flat surfaces of 
limestone seams on gentle slopes were mapped like the major vegetation types. Contrastingly, 
narrow linear limestone outcrops on steep canyon sides and other steep slopes cover a very small 
proportion of the land surface and can appropriately be included as part of the surrounding 
vegetation types (map units). 

Cover Transects & Quadrats. The plan is to use one five meter transect with three 1/10 
square meter quadrats for each cover sample site. Data from the three quadrats will be recorded 
on one field form and comprise one sample data point for considerations of statistical sample 
size (N). The dimensions of the transect and quadrats were recommended for this study by R. 
Jones of DEQ-LQD. Quadrats will be sampled for cover by species (non-vascular plants in a 
separate category) including litter, rock, and bare soil. These data will be reported in both 
absolute and relative terms. 
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Cover Sample Sizes & Vegetation Types. A sampling strategy with sample numbers for 
vegetation types is presented in tabular form (see Table DIXS-F-1 below). This was developed 
in consultation with Guideline 2 and DEQ personnel with the understanding that if statistical 
adequacy is not met in this study due to circumstances the study is still likely to be acceptable for 
baseline purposes. 

We do not wish to collect sample data on certain vegetation and land cover types in the 
table (below) as part of this vegetation inventory. The Stock Pond (SP) vegetation type is 
comprised of only three small stock ponds which do not have notable natural habitat value for 
plants or wildlife, and one doesn't hold water. Other than roads, the Disturbed Land (DL) 
vegetation type in the area to be permitted consists of one open, unreclaimed quarry in the 
Warren Livestock land acquisition that was mined by the Wyoming Department of 
Transportation, and the Permit 298C MCC disturbed lands that are not yet reclaimed. One or 
two haulroads in Section 24 are to be built across small reclaimed areas (2002 and pre-1990; 
totaling 1.6 Ac) according to our draft mine plan for this application. These roads may not be 
relocatable elsewhere due to the mountainous terrain in the upper elevations of the area to be 
permitted. Guideline 2 states that if a vegetation type is to have less than 10 Ac of disturbance it 
may be unnecessary to sample it. We have mapped these three land cover types (SP, DL, & RC) 
and included them in the other aspects of the vegetation inventory, but request to not sample 
them unless a need becomes clear. If a need for additional disturbance arises in one of those 
vegetation types a supplemental vegetation study could be done then. 

Determining Sample Site Locations. After vegetation map computerization was 
completed, a computerized procedure was used involving elements of both randomized and 
systematic methods. Microsoft Paint was used to generate a field of randomly placed points by 
using the Airbrush Tool to make black points on a white background with multiple passes from 
different angles. Then the same tool was used to thin these points where needed by painting 
white pixels over the black ones to adjust density. Empty spots were supplemented with dots 
made with the pencil tool. Then a square portion of this field of dots was chosen as a template to 
represent a 1 square mile legal section of land. The number of points in this square was 
estimated. The maximum number of sampling sites to be planned from the table below was 
divided by the number of legal land sections in the study to get the number of sites per section. 
The number of points in the computer image was divided by the number of sites needed per 
section (in one example 66). In this example the result was five. Then each fifth point would be 
marked for use as a potential sampling site. This image with its 66 points was loaded into an 
AutoCAD map. Then each of the 66 points was duplicated as a small cross in AutoCAD. Then 
this set of 66 crosses was copied and pasted onto each of the 1 square mile land sections of the 
vegetation cover inventory. Then these points were superimposed on the AutoCAD vegetation 
map. For each vegetation type and EXREF A to be sampled, the number of marked potential 
sampling points was counted. For categories having excess points, every Nth point was deleted 
similar to the process above. For categories having fewer points than needed, points were added 
in a similar fashion to produce a semi-random, semi-systematic set of the needed number of 
points indicated in the table below. 

In the field, sample sites are to be located by pacing from landmarks identifiable on the 
vegetation map or with GPS readings. A pair of single digit random numbers is then to be used 
to randomly select the exact site by moving north the number of paces indicated by the first digit, 
and west the number of paces indicated by the second digit. That will be the beginning of the 
transect (see Cover Transects & Quadrats above). 
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To achieve sample adequacy for each vegetation category in areas to be disturbed and 
their corresponding EXREF As, the minimum sample size for each will be sampled, then 
additional sites will be sampled based on statistical analysis of sample adequacy, or to reach the 
maximum number of required samples. 

Sampling Contingency Plan. We expect some proportion of the office-chosen sampling 
sites will prove unsatisfactory upon arriving in the field. This could be due to 1) rock outcrop 
inclusions, 2) unmapped two-track roads, 3) other unmapped mined or developed areas, or 4) 
inaccuracies in drawing ordinary vegetation map polygons. Tree blow down and beetle kill, if 
encountered, would not rule out the use of a sampling site; the site would be sampled. By 
recommendation of Rich Vincent (LQD), an extra 20% to 40% of sites (backup plan sites) are 
planned on the map to allow inappropriate sampling sites to be excluded and still have sufficient 
numbers of sites planned in the office for use in the field. Upon deciding that a site is 
inappropriate, after documenting it with a photo and notes, the first remedy will be to repeat the 
procedure described above move a random number of paces north and east, then choose a 
random azimuth for the transect. If the original site and two additional attempts with this method 
fail to fall on a suitable site, the site should be excluded from sampling. Photographs and notes 
will be taken at the site to document the rationale for excluding the site. Backup plan sites will 
not be sampled unless all or most regular sampling sites have been either sampled or excluded. 
In summary, if a regular site is inappropriate, a substitute site can easily be chosen. Then, after 
visiting most or all regular sites, if the number of regular and substitute sites sampled is 
inadequate, backup sites will be visited and either sampled or replaced with sampled substitute 
sites. 

Cover Sampling Timeframe. All the sampling of vegetation types/map units is to be 
accomplished between July 4th and July 31st. This will allow adequate time to get all the 
sampling done when the vegetative cover is at or near its yearly maximum. If problems with 
manpower scheduling, transportation, or other unforeseen difficulties arise, we ask that DEQ 
allow until August 15th for the sampling to be completed, but MCC commits to avoid postponing 
sampling for any but the most compelling reasons. 

Tree Inventory. Tree inventory field data is to be collected after the vegetation cover 
sampling is completed to allow time for sufficient cover sampling during the narrow July cover 
sampling window. The trees of the permit area are not rendered unidentifiable by seasonal 
change; sampling them later in the summer or fall (or even spring 2010) will yield the same 
quality of data as if it were done during the peak ground cover season of summer. Per LQD 
Guideline 2 and conversations with DEQ's Robin Jones, the goal of the inventory is to document 
tree density per unit area and specific disturbance areas by species and the three subjective size 
categories small, medium and large. Numbers of beetle-killed and beetle-infested trees are also 
to be recorded at tree field data sites. Areas with notable tree blow-down and dramatic beetle
kill are also being included on the vegetation map. 

Areas to be mined at the higher elevations of the proposed permit area contain many trees 
(almost exclusively conifers and aspen), more than can be inventoried with exact counts. The 
intent is to conduct a quality sampling study. The plan is to use aerial imagery in combination 
with on-the-ground belt transects; where appropriate, direct counts; and special transects if 
circumstances dictate a need. The default size for the belt transects is to be 50m X 5m but these 
dimensions may be adjusted and recorded to facilitate quality data collection. Field data site 
choice is to be stratified by variables hypothesized to affect tree distribution, then when practical 
the exact position and orientation of the transect is to be chosen randomly. The following are to 
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( be given consideration in choosing sample sites: areas 1) to be mined, EXREFA, and transition 
\ areas between the two; 2) sites known to represent common and less-common tree species, 3) 

differing aspects (N-facing, S-facing, etc.); 3) public land survey legal sections; and 4) all of the 
mapped native vegetation types. 

( 

( 

The study will provide adequate information to DEQ while enabling MCC management 
to perform cost (of stripping, mining, reclamation, and tree replacement) versus benefit (of 
mineral extraction) analysis for wooded areas. 
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Table DIXS-F -1. Sample sizes & site numbers for transects with quadrats. Legend: MS (Mixed Shrub/ Grassland), MM 
(Mountain Mahogany Shrubland), RF (Rock Flat/Cushion Plant Community), MSH (High Elevation Mixed Shrub/ Grassland), MSC 
(Mixed Shrub -Conifer; broadened from and including Orpet's 298C A-5 map unit MC (Mixed Shrub/ Conifer), MXC (Mixed 
Conifer Forest; sometimes including aspen; not= Orpet's MC (Mixed Shrub/Conifer)), DL (Disturbed Land; unlike A5 study not 
including Reclamation), RC (Reclaimed land), SP (Stockpond; only 3 of these to be in permit, all are small, and one doesn't hold 
water). RF vegetation EXREFA is not to be sampled because RF will be reclaimed as a different veg. type. 

DEQ MS MM RF MSH MSC MXC DL RC SP Totals 
Guideline 2 

EXREFA Min. 5 5 5 - 5 5 5 - - - 25 
Max. 30 30 30 - 30 30 30 - - - 150 
Target #above min. 5then - - - 30 - - - - - 175 then 

analyze analyze 

Affected Min. 7 7 7 7 7 7 7 - - - 42 
Max. 30 30 30 30 30 30 30 - - - 180 
Target # above min. 15 then - - 30 30 - - - - - 88then 

analyze analyze 

Total Min. 12 12 7 12 12 12 - - - 66 
Transects 

Max. 60 60 60 30 60 60 60 - - 330 
Target # above min. - - 30 60 - - - - - 263 

Total Sites Min. - - - - - - - - - - 138 to 
Planned 161 
(main+ 
contingency) 

Max. - - - - - - - - - - 648to 
756 

------
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Map DIX8-1 Permit Location 
Map DIX8-2 Permit Vegetation Map with Photo Points and Cover Sample Sites 
Map DIX8-3 Weed & Rare Plant Map 
Map DIX8-4 Tree Inventory Map 
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Appendix DIX9 Real West Natural Resource Consulting 

1.0 INTRODUCTION 

Mountain Cement Company (MCC) plans to amend their existing Etchepare Mine Permit 

(Permit 298C) southeast of Laramie. This permit amendment number is 298C-A8 and the 

amendment additions are in the following two areas: 

1. T15N, R73W, Section 36 (state section)- 640 acres 

2. T15N, R72W, Sections 20, 21, 29, 28, 32, 33, and E Y2 SW y,j Section 17- 3,920 acres 

Permit area, vegetation types, and mining plan maps are provided elsewhere in this permit 

amendment application; therefore project area maps will not be presented in this Appendix. The 

purpose of this report is to document the baseline wildlife and wildlife habitats present on the site 

and in the vicinity and determine appropriate mitigation measures, if needed, to minimize 

impacts. 

2.0 HABITAT DESCRIPTION 

The Etchepare Permit Expansion covers 4,560 acres on rolling to hilly terrain. The northern-most 

boundary, which abuts Interstate 80, is approximately 1.5 miles southeast of the corporate limits of 

the city of Laramie. The amendment areas are contiguous with the existing Etchepare Permit area. 

Elevation ranges from 7,490 feet at the northwest and southwest comers and then rises to 8,600 feet 

along the eastern permit boundary. The amendment area's western boundary is in the rolling 

foothills and prairie habitat and then the elevation rises to the east, at first gradually and then more 

steeply, into the Pole Mountain area that rises beyond the eastern amendment boundary. The 

northeast boundary abuts the Medicine Bow National Forest. 

The primary habitats on the proposed amendment area are sagebrush grassland and mountain 

mahogany shrub breaks. Additional habitats include cushion plant vegetation on ridge summits, 

a narrow strip of bottomland meadow in Government Gully, and woodland habitat primarily in 

the eastern third of the amendment area. There area also scattered rock outcrops, primarily along 

ridgelines at the lower elevations. Photographs of the habitat types are in Addendum A. Habitat 

types are shown on the vegetation map in Appendix D8. 
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Mountain mahogany (Cercocarpus montanus) and big sagebrush (Artemisia tridentata) are the 

primary shrub species in the area. The sagebrush is typically 6 to 10 inches in height with areal 

coverage of 20 to 60 percent. The understory for both the sagebrush and mountain mahogany 

habitats includes such species as fringed sagebrush (Artemisia frigida), prickly pear cactus 

(Opuntia polycantha), phlox (Phlox hoodii), milkvetch (Astragalus spp.), wild onion (Allium 

textile), beardtongue (Penstemon spp.), locoweed (Oxytropis sericea), false dandelion 

(Microseris cuspidata), sand lily (Leucocrinum montanum), death camus (Zigadenus nuttallii), 

and haplopappus (Haplopappus spp.). Grasses include Junegrass (Koeleria cristata), fescue 

(Fescue spp.), and blue gramma (Bouteloua gracilis). 

Cushion habitat, present in scattered patches primarily on ridge tops, includes haplopappus, 

chickweed (Cerastium arvense), American vetch (Vicia americana), fleabane (Erigeron spp.), 

( fringed sagebrush and sandberg bluegrass (Poa secunda). 

Woodland habitat, dominated by juniper (Juniperus scopulorum) and limber pine (Pinus jlexilis), 

is present primarily at the higher elevations on the eastern third of the amendment area. The 

woodland habitat often intermixes with the shrubland and grassland habitats, forming a mosaic 

of the habitat types. 

Permit 298C-A8 
Etchepare LS Quarry 
Revised: June 2012 

DIX9-3 

TFN ........ 
Approved: ____ _ 

Tr~J 5 1/110 
:;) ~r.T 15,2012 



c 

( 

( 

Appendix DIX9 Real West Natural Resource Consulting 

3.0 METHODS 

Wyoming Game and Fish Department (WGFD) and U.S. Fish and Wildlife Service (USFWS) 

personnel were contacted to obtain information on wildlife species and habitats of concern on the 

amendment area. Their responses are in Addendum B. In addition, the Wyoming Natural 

Diversity Database (WYNDD) was accessed to obtain a listing of wildlife reported on the 

amendment area and within a surrounding buffer area (WYNDD 2009). 

Those threatened and endangered (T &E) wildlife species that need to be addressed by site 

surveys for individuals and/or surveys for suitable habitat are listed in Table 3-1. The list 

includes those species, which according to the USFWS, could occur in the area (USFWS 

correspondence, Addendum B). Federally listed plant species are addressed in Appendix D8-

V egetation. 

Amber Travsky, a wildlife biologist with Real West, conducted field surveys in 2009 on May 28, 

June 17, and June 18 and in 2010 on January 2, and January 5. The survey area included the 

proposed permit amendment area and a 1.0-mile buffer zone. 
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Table 3-1. Federally Listed Threatened, Endangered, and Candidate Wildlife Species Potentially 
Occurring Within the Amendment Area. 1 

Common Name Scientific name Status2 Key Habitat Characteristics Potential 
on site 

Birds 

Whooping crane3 Grus americana E Wetland marshes. Unlikely 

Interior least tem3 Sterna antillarum E Sandbars along rivers. Unlikely 
athalassos 

Piping plover3 Charadrius T Sandbars along rivers. Unlikely 
melodus 

Fish 

Pallid sturgeon3 Scaphirhynchus E Sand-covered portions of rivers. Unlikely 
a/bus 

1 List provided by the U.S. Fish and Wildlife Service in correspondence dated July 2, 2009. 

2 Federal Status Definitions: 
E = Endangered. T = Threatened 

3Water depletions in the North Platte River may affect the species and/or critical habitat in downstream reaches in other states. 

4.0 RESULTS 

Those species previously reportedly observed on the site and listed in the WYNDD database are 

listed in Addendum C. The potential for the federally listed species to occur on the permit area 

is discussed below along with Species of Concern, raptors, big game and other wildlife. 
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4.1 Threatened, Endangered and Candidate Species 

In Albany County, concerns with the interior least tern, piping plover, whooping crane, and 

pallid sturgeon are due to water depletions in the North Platte River. They are listed for Albany 

County only because reduced water flow may affect the species and/or critical habitat in 

downstream reaches in other states. Because the proposed project will not result in any water 

depletions, no impacts to these species will occur and they will not be considered further. 

No additional threatened or endangered wildlife species were indicated to be of concern on the 

site by the USFWS; therefore the proposed mine expansion will have no effect on any T &E 

wildlife species. 

4.2 Species of Concern 

( The USFWS Web site (www.fws.gov) lists four wildlife species as Species of Concern which 

could occur in Albany County (USFWS 2010). The four species include the white-tailed prairie 

dog (Cynomys leucurus), bald eagle (Haliaeetus leucocephalus), greater sage-grouse 

(Centrocercus urophasianus), and mountain plover (Charadrius montanus). Each species is 

discussed in more detail below. 

( 

4.2.1 White-tailed Prairie Dog 

The white-tailed prairie dog inhabits areas across western and central Wyoming, northwest 

Colorado, northeastern Utah, and a small area in south-central Montana. White-tailed prairie 

dogs typically inhabit moderately sloped grassland, desert grassland, and shrublands at altitudes 

between 5,500 to 9,800 feet (Keinath 2004). Black-tailed prairie dogs (Cynomys ludovicianus) 

are native to short-grass prairie habitats of western North America where they play an important 

role, both as an herbivore and as a prey species, in the prairie ecosystem (Hoogland 1995). They 

avoid heavy brush and tall grass areas due to the reduced visibility these habitats impose. 
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No white-tailed or black-tailed prairie dogs were observed on the amendment area; therefore the 

proposed mine operations will have no affect on either of these species. 

4.2.2 Bald Eagle 

Winter roosting habitat for bald eagles most commonly includes areas close to (within 4 km) of 

coastal areas, bays, rivers, lakes, or other bodies of water that reflect the general availability of 

primary food sources including fish, waterfowl, and seabirds (Andrew and Mosher 1982, Green 

1985, Campbell et al. 1990). Bald eagles preferentially roost in conifers or other sheltered sites 

in winter in some areas and they typically select larger, more accessible trees (Buehler et al. 

1992). 

Winter roosting habitat is present in the conifer habitat on the amendment area, although no 

eagles were observed during the site surveys. Bald eagle observations have been reported 

( previously (WYNDD 2009), including two within the amendment area. It is expected bald 

eagles occasionally roost and forage in the area and in the vicinity. However, due to their 

incidental occurrence in the area, any disruption to roosting birds due to this project is unlikely; 

therefore the project will not affect this species. ' 

4.2.3 Mountain Plover 

The ground nesting mountain plover is typically found in areas of short (less than four inches) 

vegetation on slopes of less than five percent. Any short grass, very short shrub, or cushion plant 

community could be considered plover nesting habitat (Parrish et al. 1993), however, mountain 

plovers prefer shortgrass prairie with open, level or slightly rolling areas dominated by blue 

gramma and buffalograss (Buchloe dactyloides) (Graul1975, dinsmore 1981, 1983)). 

The amendment area is mostly rolling and hilly terrain, making it unsuitable for mountain 

plovers that prefer flat areas. Limited mountain plover habitat is present, however, in the 

cushion habitat on ridgetops and the species has been reported being observed on the site 
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(WYNDD 2009). These areas of suitable habitat are of limited size and, as a result, likely 

provide only temporary stopping areas; it is unlikely this species nests in the area. The project is 

expected to have no affect on this species. 

4.2.4 Greater Sage-grouse 

Sage-grouse inhabit foothills, plains, and mountain slopes where sagebrush is present (American 

Ornithologists' Union 1983) or a mixture of sagebrush, meadows, and aspen in close proximity. 

Sagebrush habitat is present in the area but it is limited in acreage and interspersed with 

mountain mahogany. The WGFD, in their correspondence about the proposed amendment, did 

not indicate any concerns with sage-grouse on the site or in the vicinity. Due to the hilly terrain 

and predominance of mountain mahogany, the area is only marginally suitable as sage-grouse 

habitat. Sage-grouse were listed on the WYNDD database as having been observed on the 

( amendment area but, due to the limited amount of suitable habitat, it is not expected they would 

nest in the area; it's possible the observations were either historical (more than 10 years old) or 

were incidental and did not occur annually. The WGFD defines a lek as a traditional courtship 

display area attended by male sage-grouse in or adjacent to sagebrush dominated habitat. Before 

a site is considered a lek, it must be confirmed active for at least two years (WGFD 2006). The 

WGFD did not indicate any leks are in the area. Due to the lack of other evidence of sage-grouse 

use or extensive suitable habitat in the area, this project is expected to have no affect on the 

greater sage-grouse. 

( 
) 
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4.3 BigGame 

The three big game species expected and observed on the permit area and in the vicinity are elk 

(Cervus elaphus), pronghorn antelope (Antilocapra americana), and mule deer (Odocoileus 

hemionus). White-tailed deer (Odocoileus virginianus) are also present in the area, although 

none were observed during site surveys. Moose (Alces alces) have also been reported in the Pole 

Mountain area and could wander onto the site. 

Maps illustrating the seasonal ranges in the area for elk, pronghorn, and mule deer are in 

Addendum D. The amendment area is within crucial range for both elk and mule deer. It is 

classified as primarily spring/summer/fall or winter/yearlong for pronghorn, although crucial 

pronghorn range is immediately adjacent to the north. During winter surveys ofthe area in 2009 

and 201 0, all three species or their sign (tracks) were evident on the amendment area. Pronghorn 

were the most abundant during the January 2010 surveys. Snow cover was 100 percent on the 

( area and tracks from all three species showed use primarily in the mountain mahogany hillsides. 

Use was hindered in the woodland habitat at the higher elevations (along the eastern boundary) 

due to snow depths averaging 8 to 15 inches with drifted areas considerably deeper. Several of 

the open ridgetops had snow-free patches due to wind action there was little evidence of use of 

these areas by big game; their preferred habitat was at the lower elevations. 

4.4 Upland Game Birds 

Upland game birds possible in the area include the sage-grouse already mentioned in Section 

4.2.3, blue grouse (Dendragapus obscurus), and mourning doves (Zenaidura macroura). 

Blue grouse inhabit coniferous forests in western North America, primarily in open habitats with 

a mixture of deciduous trees and shrubs (American Ornithologists' Union 1983). They prefer 

coniferous forest edges and aspen groves (Populus tremuloides) in the breeding season and 

coniferous forests in the winter (Aldrich 1963). While suitable habitat is present in the 

amendment area, this habitat will have minimal disturbance due to mining. Grouse may be 
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temporarily displaced due to mining activities but the habitat will, for the most part, remain 

intact. As a result, this project is not expected to affect this species. 

Mourning doves were observed on the amendment site. Mourning doves inhabit open woodland, 

forest edge, cultivated lands with scattered trees and bushes, parks and suburban areas, arid and 

desert country (generally near water) and second growth (American Ornithologists' Union 1983). 

These birds usually nest in trees or shrubs, sometimes on a stump or rock, on a ledge of a 

building, or on the ground. While individual birds may be displaced due to the mining 

operations, mourning doves are common in the area and suitable habitat is plentiful. 

Consequently, the proposed project is not expected to impact mourning dove populations on the 

site or in the vicinity. 

4.5 Raptors 

( Five raptor nests are present within Section 36 (T15N, R73W) of the amendment area; no raptor 

nests were observed within the remainder of the amendment area. A golden eagle (Aquila 

chrysaetos) nest (GE-l) was reported in the 1995 Etchepare Permit but has never been located 

since Real West began conducting nesting surveys in 2004. Nests in the area are listed in Table 

4-1. Nest identification numbers correspond to those used in the original mine permit. Of the 

five nests on the amendment area, none were active in 2009. A summary of the nests and their 

condition are provided below and photographs are in Addendum A; a map of the nest locations is 

in Addendum E. Specific descriptions of each of the nests within the amendment area are 

provided below. 

Great horned owl nest (GHO 1) andferruginous hawk nest (FH 4) in SWNE Section 36, Tl5N, 

R7W (Photo A-7 and A-8): The ferruginous hawk (Buteo regalis) nest on top of the rock outcrop 

consists only of a few scattered sticks and has likely not been used in at least five years. The 

rock alcove has considerable debris and evidence of use, possibly by busy-tailed woodrats 

(Neotoma cinerea). There is no evidence of avian use of the alcove in the form of feathers or 
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castings. It is possible this alcove site has never been used by great homed owls (Bubo 

virginianus) or any other raptors. 

Stick nests UN-5a and UN-5b in NENE Section 36, T51N, R73W (Photo A-9): These two nests 

are within the same juniper tree. One nest is in good condition and the other is deteriorating and 

in poor condition. Magpies (Pica hudsonia) may also used the nests, although no birds were 

observed at either nest or flying from the juniper tree in 2009. 

Ferruginous hawk nest FH-1 (Photo A-10): This nest is on a rock outcrop and was man-created 

by placing sticks inside a tire. It is within the rural housing subdivision. There is no evidence of 

use of the nest and use by ferruginous hawks is unlikely due to the human activity in the vicinity. 

Eight additional nests and two constructed nesting platforms are within one mile of the 

amendment boundary. Of these, only one was active in 2009. A ferruginous hawk nest (FH5), 

( located within 0.25 mile of the Section 36 amendment boundary and within the existing permit 

area, was active in 2009. 

Table 4-1. Raptor nests on or within one mile ofthe permit amendment area. 

Nesti.D. Legal 
UTM (Zone 13, 

Substrate 
2009 2009 

NAD 83) Status Condition 
Nests within amendment area 

FH-1 NENW Sec. 36, T15N, R73W 
455370mE 

Rock Outcrop Inactive Good 
4564420mN 

GH0-1 3 SWNE Sec. 36, T15N, R73W 
455762mE 

Rock Outcrop Inactive Good 
4564069mN 

FH-43 SWNE Sec. 36, T15N, R73W 
455762mE 

Rock Outcrop Inactive Poor 
4564069mN 

UN-5a NENE Sec. 36, T15N, R73W 
456402mE 

Juniper Inactive Good 
4564414mN 

UN-5b NENE Sec. 36, T15N, R73W 
456397mE 

Juniper Inactive Poor 
4564404mN 

GE-l SESW Sec. 29, T15N, R72W 
458916mE 

Conifer DNF 
4564606mN 
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Nest J.D. Legal 
UTM (Zone 13, 

Substrate 
2009 2009 

NAD 83) Status Condition 

Nests within 1 mile of amendment boundary 

FH-2 SESE Sec. 18, T15N, R72W 
458062mE 

Rock Outcrop Inactive Poor 
4568400mN 

FH-3a NWNW Sec. 1, T14N, R73W 
455122mE 

Rock Outcrop Inactive Fair 
4562942mN 

FH-3b NWNW Sec 1, T14N, R73W 
455240mE 

Rock Outcrop DNF 
4562752mN 

FH-5 SW Sec. 31, T15N, R72W 
456879mE 

Conifer Active Good 
4563738mN 

UN-1a SW Sec. 30, T15N, R72W 
456628mE 

Juniper Inactive Good 
4565058mN 

UN-1b NW Sec 31, T15N, R72W 
45697mE 

Juniper Inactive Poor4 

4564505mN 

UN-2 SW Sec. 31, T15N, R72W 
456914mE 

Snag Inactive Good 
4563712mN 

UN-3a5 SE Sec. 1, T14N, R73W 
455913mE 

Conifer 
Not 

4561718mN checked 

UN-3b5 SE Sec. 1, T14N, R73W 
455955mE 

Conifer 
Not 

4561566mE checked 

UN-4a NW Sec. 5, T14N, R72W 
458349mE 

4562365mN 
Conifer DNF 

UN-4b NW Sec. 5, T14N, R72W 
458579mE 

Conifer DNF 
4562613mN 

UN-6 NENE Sec. 36, T15N, R73W 
456870mE 

Rock Outcrop Inactive Good 
4564628mN 

UN-7 NWSW Sec. 30, T15N, R72W 
456720mE 

Conifer Inactive Good4 

4565198mN 

Platform NE Sec. 31, T15N, R72W 
457480mE 

Manmade Inactive Good 
-1 4564159mN 

Platform- SE Sec. 25, T15N, R73W 
456522mE 

Manmade Inactive Good 
2 4564614mN 

1Nest numbers correspond to those in the original permit application. 
2DNF - Did not find. 
3Same nest location with FH on top of rock outcrop and GHO in alcove. 
4 Likely a magpie nest 
5These nests were included in the initial permit application but were not closely inspected due to lack of 

access on the private land and human activity and housing development in the vicinity. 
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Additional raptor spec1es expected in the area include red-tail hawks (Buteo jamaicensis), 

Swainson's hawk (Buteo swainsoni), American kestrel (Falco sparverius), northern harrier 

(Circus cyaneus), turkey vulture (Cathartes aura), and merlin (Falco columbarius). Rough

legged hawks (Buteo lagopus) likely winter in the area, although they were not observed during 

site surveys. Additional raptor species reported previously (WYNND 2009) include the northern 

goshawk (Accipiter gentilis), osprey (Pandion haliaetus), and peregrine falcon (Falco 

peregrinus). These later two species likely were only chance observations as the birds migrated 

through the area. The northern goshawk nests in timbered habitat and could be nesting within 

the denser woodland habitat in the adjacent National Forest. 

4.6 Waterfowl and Shorebirds 

Wetlands, shorelines, or other bodies of water are lacking on the amendment area. All drainages 

are ephemeral and do not contain water except following significant precipitation events. No 

( waterfowl or shorebirds were observed during surveys of the area and none are expected except 

for brief flyovers. 

4. 7 Passerine Birds 

A number of passerine bird species were observed on the amendment area. Species observed 

during the 2009/2010 surveys are listed in Table 4-2. 

While mining activities could displace individuals if they are on the disturbance site, additional 

similar habitat is in the vicinity; therefore there is no expected impact to any passerine bird 

populations. 

Table 4-2. Passerine birds observed on the amendment area and one-mile buffer. 

Common Name 

Black-billed magpie 

Yell ow-shafted flicker 
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Common Name 

American crow 

Housefmch 

Brewer's blackbird 

Gray-headed Junco 

Chipping sparrow 

Western wood peewee 

Yell ow-throat warbler 

Audubon's warbler 

Mourning dove 

Brewer's sparrow 

American robin 

Violet-green swallow 

Rock wren 

Downy woodpecker 

Mountain bluebird 

Western meadowlark 

Song sparrow 

Lark bunting 

Larks arrow 

4.8 Other Mammals 

Real West Natural Resource Consulting 

Scientific N arne 

Corvus brachyrhynchos 

Carpodacus mexicanus 

Euphagus cyanocephalus 

Junco hyemalis 

Spizella passerine 

Contopus sordidulus 

Dendroica dominica 

Dendroica coronata 

Zenaida macroura 

Spizella breweri 

Turdus migratorius 

Tachycineta thalassina 

Salpinctes obsoletus 

Picoides pubescens 

Sialia currucoides 

Sturnella neglecta 

Melospiza melodia 

Calamospiza melanocorys 

Chondestes rammacus 

The only mammals observed on the amendment area or one-mile perimeter that have not been 

mentioned in previous sections are the desert cottontail (Sylvilagus auduboni) and least 

chipmunk (Tamias minimus). Coyote (Canis latrans) sign was also observed. Additional 

mammal species expected on the site and in the area include the red fox (Vulpes vulpes), 

American badger (Taxidea taxus), plains pocket gopher (Geomys bursarius), white-tailed 

jackrabbit (Lepus townsendii), meadow vole (Microtus pennsylvanicus), Richardson's ground 

squirrel (Spermophilus richardsonii), deer mouse (Peromyscus maniculatus), porcupine 

(Erethizon dorsatum), mountain lion (Felis concolor), and striped skunk (Mephitis mephitis). 
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While mining activities could displace individuals if they are on the active mining site, additional 

similar habitat is in the vicinity; therefore there is no expected impact to any mammal 

populations. 

4.9 Reptiles and Amphibians 

The only amphibian species expected in the area is the boreal chorus frog (Pseudacris triseriata), 

which may inhabit the ephemeral creek area of Government Gully. Snake species potentially 

occurring in the area are the bullsnake (Pituophis melanoleucas), wandering garter snake 

(Thamnophis elegans), and prairie rattlesnake (Crotalus viridis). 

While mining activities could displace individuals ifthey are on the active mining site, additional 

similar habitat is in the vicinity; therefore there is no expected impact to any reptile or amphibian 

populations. 

4.10 Fish 

. Due to the lack of any perennial bodies of water on the site, no impacts to fish species will occur. 

5.0 RECOMMENDED MITIGATION MEASURES 

A summary of environmental consequences and the proposed mitigation measures are listed in 

Table 5-1. The area is crucial winter range for mule deer and elk and is adjacent to crucial winter 

range for pronghorn. No new construction will occur from November 15 through April 30 to 

minimize disturbance to big game in the area. Mining may continue within this time window in 

areas disturbed prior to the start of this timing period. Reclamation will include mountain 

mahogany in those areas where the shrubs existed prior to mining. 

A number of raptor nests are within the amendment area or within 1-mile of the boundary. No 
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construction would occur within 0.5-mile of any active raptor nest. 

Table 5-l. Summary of Environmental Consequences and Recommended Mitigation Measures for 
the Proposed Amendment Area. 

Resource/Impact 
Threatened and Endangered Species: 
Habitat is lacking for the any threatened or 
endangered wildlife species. 
Bald Eagles: 
Roosting habitat is present for the bald eagle but 
there are no known communal night roosts. 
Mountain Plovers: 
Habitat is marginal for the mountain plover and 
nesting is unlikely. 
Big Game 
Crucial winter range for mule deer and elk; near 
crucial habitat for pronghorn antelope. 

Greater Sage-grouse 
No sage-grouse leks are within two miles and the 
site is marginal suitable sagebrush habitat. 

Rap tors 
Five nests are within the amendment area and 8 
nests and 2 platforms are within 1-mile of the 
amendment area. 

Waterfowl and Shorebirds 
Habitat is lacking. 
Passerine Birds 
Prairie/woodland species common; habitat is 
plentiful in the area. 
Other Mammals 
Prairie/woodland species expected; habitat is 
plentiful in the area. 
Amphibians and Reptiles 
Minimal wetland habitat but species are possible; 
reptile species found in prairie/woodland habitat 
are possible. 
Fish 
No bodies of water will be affected by the project. 
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Photo A-1. Sagebrush grassland is prevalent on the proposed amendment area at the lower 
elevations. 

Photo A-2. Mountain mahogany shrubland is the most common habitat at the lower to mid 
elevations, along the western third of the amendment area. 
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Photo A-3. A narrow strip ofbottomland meadow habitat is found in the drainage bottom of 
Government Gully. Water is present in the spring and following precipitation events. 
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Photo A-4. While not a common habitat, grassland habitat is present in scattered patches along 
ridgetops. 

Photo A-5. Rocky substrate with cushion habitat is found along open ridgelines. 
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Photo A-6. Conifer habitat intermixes with shrubland and grassland along the eastern third of the 
amendment area. 
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Photo A-7. The great homed owl (GHO 1) nest shows recent use possibly by 
bushy-tailed woodrats. 

Photo A-8. Evidence of a ferruginous hawk nest (FH 4) is on the rock outcrop, 
above the woodrat nesting area (GHO 1 ). The nest is in poor condition 
with only minimal scattered sticks remaining. 

Permit 298C-A8 
Etchepare LS Quarry 
Revised: June 2012 

DIX9-24 

TFN ....... . 
Approved: ____ _ 



( 

( 

( 

Appt~udix DIX9 Real West Natural Resource Consulting 

Photo A-9. Stick nest, UN-5b, is in a juniper tree. A second nest (UN-5a) is also in the 
same tree. 
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Photo A-10. Ferruginous Hawk Nest FH-1 has been created by placing a pile of sticks inside a 
rubber tire. The nest is on a rock outcrop, within approximately 0.25 miles of a 
residential house. 
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• 
United States Department of the Interior 

FISH AND WILDLIFE SERVICE 

Eeological Services 
5353 Y ellowsCone Road. Suite J08A 

Cheyenae, Wyomiag 12009 

In ~ly Refer To: 
061H3000/WYI2TAOI24 

Bob Oiurgevich. Project Manager 
Aqua Terra Consultants, Inc. 
2624 Heartland Drive 
Sheridan, Wyoming 82801 

Dear Mr. Giurgevich: 

FEB 2 2 2012 

MAR t'l 10\1 

Thank you for your letter dated January 25, 2012, received in our office on January 27, regarding 
Permit No. 298C, TFN S IIllO concerning Mountain Cement Company's prospective mine 
pennit amendment to the existing Etc:hepare limestone mining operation. This permit 
amendment, 298C-A8. includes two amendment areas within Albany County, Wyoming in the 
following locations: 

I. T1SN, R73W, Section 36 (state section)- 640 acres 
2. T15N, R72W, Sections20, 21, 28, 29, 32, 33, and Et/2 SWl/4 Section 17-3,920 acres 

The permit amendment includes private, State, and Federal lands. The primary habitats on the 
proposed amendment area are sagebrush grassland and mountain mabopny shrub breaks. 
Additional habitats include cushion plant vegetation on ridge summits, a narrow strip of 
bottomland meadow in Government Oully, and woodland habitat primarily in the eastern third of 
the amendment area. The area: also has ~ rock outcrops. primarily alona ridgelines at the 
lower elevations. 

Pursuant to Wyoming regulations, mining applicants are required to coDSUit with the U.S. Fish 
and Wildlife Service (Service) prior to submission of the permit application to the Wyoming 
Department of Environmental Quality (Chapter 2. Regular NoDCOaJ Mine Permit Applications. 
Section l(f)). Therefore. we are providiq aenerai information that may assist the applicant in 
preparing their application. Please also nole tfuit because the project requires an action (e.g .• an 
approval) from another Federal agency, the Service is required to consult directly with the other 
Federal agency related to endangered and threatened species unless that agency formally 
designates a non-Federal representative (50 CFR 402.08). The Bureau of Land Management will 
evaluate and consult with the Service as may be appropriate concemillg the etfects of this project 
to listed species and other areas ofService responsibl.lity. 
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In response to your request, the Service is providing you with recommendations for protective 
measures for threatened and ellfJanscred species in accordance with tbe Endangered Species Act 
of t973,as amended (Act), 16 U.S. C. 1531 et seq. We are also providing recommendations 
concerning migratory birds in accordance with the Migratory Bird Treaty Act (MBT A}, 16 
U.S.C. 703. and the Bald and Golden Eagle Protection Act (BOEPA). 16 U.S.C. 668. Wetlands 
are afforded protection under Executive Orders 11990 (wetland protection) and 11988 
(floodplain manasemcnt), as weD as section 404 oftbe Clean Water Act. Other fiSh and wildlife 
resources are considered under the Fish and Wildlife Coordination Ad, as amended, 16 U.S. C. 
661 et seq., and the Fish and Wildlife Act of 1956, as amended, 16 U.S.C. 742a-142j. 

Additionally, you requested Service review of a wildlife repon prepared lOr the mine expansion, 
Appendix DXI9, with specific comments needed on the content of Section S.O. Previous 
correspondence on this project &om the Service to Ms. Amber Travsky of Real West Natural 

\.Ofcsource Consulting (WY09S.UI272; letter dated July 2, 2009) was included as an attachment to 
the wildlife report. The information contained in that letter is still valid, but the Service has 
made two additions to the Service's Species List for Albany County. Prebles' meadow jumping 

MAR 8 ~ (2Qptl.t /n.Khonira [R'tbJ.IJ has been added as a lhRatened species, and greater sage
grouse (CenJrocei'CIIS lll'opMskmus} has been added as a candidate species. Our current species 
liS!.[or Albany County can be found at 

ll'l:~!www.fWs.goylwyomingesiPDfsfCountYSpeciesLis!sfA!bany.pdf. 

Greater~ Your wlldllfe report states that oo sage-grouse leks are within 2 miles of 
the proposed permit area and the site is marginal suitable sagebrush habitat We recommend you 
contact the Wyoming Game and Fish Department to identify important greater sage-grouse 
habitats, recommended seasonal restrictions within the projeet area. and appropriate measures to 
minimize potential Impacts from the proposed project. The Service recommends surveys and 
mappln& of impot1ant greater sage-grouse habitats where local information is not available. The 
results of these surveys should be used in project plaoning to minimize potential imp!li:ts to this 
species. No project activities that may exacerbate habitat loss or degradation should be 
permitted in important habitats. 

Preble•s Meadow JIUIIpbac Mouse: Your wildlife repon includes Preble's meadow jumping 
mouse in Table 4-1. Wildlife observed on the permit area or within a 4-mile buffi:r around the 
site. reported on the Wyoming Natural Diversity Database. 

federal listing status under the Act for Preble's meadow jumping mouse as a threatened species 
in Wyoming was teinstated on August 6, 2011 (76 FR 47490). Preble's meadow jumping mouse 
is a small rodent in the Zapodldae family and is one of 12 recognized subspecies of Z. hudsontu.r, 
the meadow jumping mouse. This species has a body length of 3 to 4 inches, a bicolored lllil4 to 
6 inches in length, large hind feet adapted for jumping, and a distinct dark stripe down the 
middle of its back bordeted on either side by gray to orange-brown !br. Their diet consists of 
seeds, fruits, tiJnai, and insects. Preble's meadow jumping mouse is primarily nocturnal or 
crepuscular, but bas been observed during daylight Hibernation occurs from October to May in 
small burrows the mouse excavates several centimeters underground. 
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Preble's meadow jumping mouse exhibits a preference for lush vegetation along watercourses or 
herbaceous understories in wooded areas near water. The mouse occurs in low undergrowth 
consisting of grasses or forbs; in wet meadows and riparian corridors; or areas where tall shrubs 
and low trees provide adequate cover. The species uses upland habitats as far as 330 feet beyond 
the !OO.year floodplain. Jn Wyoming, Preble's meadow jumping mouse has been documented in 
Albany, L..anunie, Platte, and Converse Counties and may also occur in Goshen County. If a 
proposed project will disturb suitable habitat wilhin any of these five counties, surveys should be 
conducted prior to any action. Due to the difficulty in identifying the Preble's meadow jumpiltPI) 
mouse, surveys should be conducted by knowledgeable biologists trained in conducting these 
surveys.. 

MARU 2012 
General Reeommudation: We recommend any ground disturbing activities be undertaken 
outside ofthe mipory bird·nestillg season (February I- August 31). If this is not possifJ5..... __ .d) 

surveys for all migratory birds should be conducted on the permit site and within O.S·mile ~CEN,..~ 
mile for ferruginous hawks) of the outside edge of the permit boundary prior to land clearing 
activities to determine if active migratory bird nests are present within the permit area. 

If surveys i~tifY active mptor nests, please implement the species-specific buffers identifJCd in 
attachment 2. These butTers should be utilized until the project is completed, or until the young 
fledge, or the nest fails and is no longer active that year. ff avoidance of existing nests in not 
possible, mitigation measures should be developed in coordination with the Service and state 
wildlife agency to avoid nest failure. 

Mlcratory Birds: The MBTA, enacted in 1918, prohibits the taking of any migratory birds, 
their parts. nests, or eggs except as permitted by regulations, and does not require intent to be 
proven. Section 703 ofthe MBTA states., "Unless and except as permitted by regulations ... it 
shall be unlawful at any time, by any means or in any manner, to ..• lake, capture, kill, attempt to 
take, capture, or kill, or possess ... any migratory bird, any part, nest, or eggs of any such bird. .. " 
The BGEPA, prohibits knowingly taking, or taking with wanton disregard for the consequences 
of an activity, any bald or golden eagles or their body parts, nests, or eggs, which includes 
collection, molestation, disturbance, or killing. Work that could lead to the lake of a migratory 
bird or eagle, their young. eggs, or nests (for example, if you are going to erect new roads, or 
power lines in the vicinity of a nest), should be coordinated with our office before any actions are 
taken. 

Removal or destruction of such nests. or causing abandonment of a nest could constitute 
violation of one or both of the above statutes. Removal of any active migratory bird nest or nest 
tree is prohibited. For golden eagles, inactive nest permits are limited to activities involving 
resource exlraction or human health and safety. Mitigation, as determined by the local Service 
f!Cid ofi"JCC, may be required for loss of these nests. No permits will be issued for an active nest 
of any mi~ bird species, unless removal of an active nest is necessary for reasons of human 
health and safety. Therefore, if nesting miJlllfOrY birds are present on, or near the project area. 
timing is a significant consideration and needs to be addressed in project planning. 
lf nest manipulation is proposed for this project, the project proponent should contact the 
Service's Migratory Bird Office in Denver at 303-236-817lto see ifa permit can be issued for 
this project. No nest manipulation is allowed without a permit. lf a permit canJ\OC be issued, the 
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Migratory Bird Species of Management Concern in Wyoming 
(Migratory Birds of High Federal Interest) 

Based on the W)'OIIIing Bird Con1f!I'Mtioll Phut ( Cerovski ri al. :!000) 
May2.2002 

U.S. Fish and Wildlife Service, Wy,oming F1eld Office, 
5353 Yellowstone Road • Suite 308A, Cheyenne. Wyoming 82009 

Enclosure I 

MAR0720P 

The Wyoming Field Office of the U.S. Fish and Wildlife Service (Service) bas compiled lh~Q 
following list from the ongoing work among State and Federal agencies. non-governmental 
organizations, and the inl.ere:itcd public that produced the Wyoming Bird Conservation Plan. 
This list will now serve a.~ our list of Mjuatory Bttd Soecies of Management Concern in 
~ in place of the previous list based on the MigraloQ' Nongame Birds of Manaaemem 
CQncem in !he UnUed States: the 1995 Ust. The Wyoming Bird Conservation Plan identified 
priority species based on a number of criteria (see below) using the best information available for 
these generally un-studied .species. In many cases, this list reflectS identified threats to habilal 
because no inforrnatinn is available on the species population trends. In .some cases it reflects 
identified populwion decllnes though no causal factors have been identified. 

The following tables and explanatory text are taken directly from the Wyoming Bird 
Conservation Plan (Cerovsld et al. 2000). For more information on this listing process, this 
report is available from our Wyoming F1cld Office. 5353 Yellowstone Road, Suite 308A. 
Cheyenne. Wyoming 82009; or Wyoming Game and Fisb Department (WGFD). Nongame 
Branch, 260 Buena Vista, Lander, Wyoming 82520. 

Table I. Levell Speda (C-vadon Action). Species clearly needs conservation action. 
Includes species of which Wyoming has a high percentage of and responsibility for the breeding 
population, and the need for additional knowledge throllgh monitoring and research into basic 
natural history, distribution, etc. 

PIF 
Species Seore' Af PT" Primary Habitat Type(s) 

Mountain Plovef 28 4 3 Shortgrass Prairie. Shrub-steppe 
Trumpeter Swan 26 3 l Wellands 
Sage Grouse 26 s 3 Shrub-steppe 
McCown's Longspur 26 3 2 Shortgrass Prairie. Shrub-steppe 
Baird's Sparrow 26 2 3 Shortgra.ss Prairie 
Ferruginous Hawk 23 4 3 Shrub-steppe. Shortgra.ss Prairie 
Brewer's SpiMlOW 23 s 5 Shrub-steppe, Mountain-foothills 

Shrub 
Wilson's Phalarope 22 3 5 Wetlands 
Franklin's Gull 22 3 3 Wetlands 
Sage Sparrow 22 s 2 Shrub-steppe. Mountain-foothills 

Shrub 
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Enclosure I 

Table I. Levell Spede! (C-rvatloo Adioo), continued. 

P!f 
Species Score" Alb PT Primary Habitat Type(s) 

Swainson's Hawk 21 3 3 PlaimiBasin Riparian 

Long-billed Curlew 21 2 3 Shor1grass Prairie 
Shorl-eared Owl 20 3 3 Shortgrass Prairie 
Northern Goshawk 19 4 3 High Elevation Conifer, 

Mid Elevation Conifer, Aspen 

\.CD Pere!ll'ine falcon 19 3 3 Specialized (diffs) 
Burrowing Owl 19 3 4 Shorlgrass Prairie 

t:ter'sTem 19 2 3 Wetlands 
MAR t 720 d Eagle 18 3 3 Montlllle Riparian, 

PlllimiBasin Riparian 

li'l:ce~pland Sandpiper 18 2 2 Short!ll'ass Prairie 
lack Tern 18 3 3 Wetlands 

Whooping Crane nla nla n/a Wetlllllds 
Piping Plover nla nla n/a Wetlands, Aquatic 

• From the PIF Priority Database (Carteret al. 1997). 
b AI • Area lmporlanCe (from the PIF Priority Database, Carter et al. 1997). 
' PT ·Population Trend (from the PIF Priority Database, Carteret al. 1997). 
d Species in all capital letters previously appeared on the Servi<:e's 1995 list. 
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Enclrn.'Ure I 

Table 2. Level U Species (Monitoring). The action and focus for lhe species is moniiOring. 
lnclude5 species of which Wyoming has a high percentage of and responsibility for the 
breeding population. species whose population !rend is unknown, species that are peripheral 
for breedins in the habitat or state, or s~ies for which additional knowled~ is needed 

PIF 
Species Score' Alb PT' Primary Habitat Type(s) 

\.00 
Calliope Hummingbird 23 5 3 Mid Elevation Conifer. 

Montane Riparian MAR t7ZO!l 
Lewis' Woodpecker 23 J 3 Low Elevation Conifer. 

Cassin's Kingbird 

Lark Bunting 
AmeriClll'l White Pelican 
Williamson's Sapsucker 
Black-backed Woodpecker 

Gray Flycatcher 

Juniper Titmouse d 

Dickcissel 
Chestnut-collared Longspur 
Harlequin Duck. 
Snowy Plover 
Black-chinned Hummingbird 

Rufous Hummingbird 
Rcd-naped Sapsucker 
Three-toed Woodpecker 

Willow Flycatcher 

Hammond's F1 ycatcher 

Cordilleran Flycatcher 

Pygmy Nuthatch 
Marsh Wren 
American Dipper 
Plurnl>eous Vireo 

Townsend's Warbler 

Dusky Flycatcher 
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22 3 

22 4 
21 3 
21 3 
21 3 

21 3 

21 3 
21 3 
21 2 
20 3 
20 3 
20 2 

20 2 
20 3 
20 4 

20 3 

20 2 

20 3 

20 3 
20 3 
20 3 
20 3 

20 3 

19 3 

3 

Plains/Basin Riparian 
3 Juniper Woodland, ~cel'lf9 Plainsl8asin Riparian 
4 Slrortgrass Prairie. Shrub-steppe 
3 Aquatic 
3 Mid Elevation Conifer 
3 Mid Elevation Conifer, 

High Elevation Conifer 
3 Juniper Woodland, 

Mountain-foothills Shrub 
3 Juniper Woodland 
3 Shortgrass Prairie 
3 Shortgrass Prairie 
3 Montane Riparian 
3 Wetlands 
3 Plains/Basin Riparian, 

Shrub-steppe 
3 Mid Elevation Conifer 
2 Aspen 
3 Mid Elevation Conifer, 

High Elevation Conifer 
4 Montane Riparian, 

Plains/Basin Riparian 
3 High Elevation Conifer with 

Aspen, Montane Riparian 
3 Montane Riparian. 

Mid Elevation Conifer 
3 Low Elevation Conifer 
4 Wetlands 
3 Montane Riparian 
3 Mid Elevation Conifer, 

Low Elevation Conifer 
3 High Elevation Conifer, 

Mid Elevation Conifer 
2 Low Elevation Conifer, Aspen. 

Mountain-foothills Shrub 
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Enclosure I 

Table 2. Level II Spmes (Mooltorinl! •. continued. 
PlF 

Species Score' Alb P'r' Primary Habitat Type(s) 

Western Bluebird 19 3 3 Juniper Woodland, 
Low Elevation Conifer 

Sage Thrasher 19 s 2 Shrub-steppe 
Grasshopper Sparrow 19 3 5 Shortgtllss Prairie. Shrub-steppe 

Bobolink 19 z 3 Sbortgrass Prairie. Shrub-steppe 

Common Loon 18 3 3 Wetlands 
Black-billed Cuckoo 18 2 3 Plains/Basin Riparian 
Red-beaded Woodpecker 18 2 3 Plains/Ba&in Riparian, 

Low Elevation Conifer 
Yellow-billed Cuckoo 18 3 3 Plains/Basin Riparian 
Eastern Screech-Owl 18 3 3 Plains/Basin Riparian 

\.00 Western Screech-Owl 18 3 3 Plains/Basin Riparian 
Great Gray Owl 18 3 3 Mid Elevation Conifer, 

High Elevation Conifer 

!AR t 7 l012 Boceal Owl 18 3 3 High Elevation Conifer 
Broad-tailed Hummingbird 18 2 2 Montane Riparian, Plains/Basin 

Riparian. Mid Elevation Conifer 
il'CBVt.Q Western Scrub-Jay 4 18 3 3 Juniper Woodland 

Loggemead Shrike 18 3 3 Shrub-steppe 
Vesper Sparrow !8 s 4 Shrub-steppe 
Lade Sparrow 18 3 4 Shrub-steppe 
Golden-crowned Kinglet 17 3 3 High Elevation Conifer 
MacGillivray's Wamler 17 3 I Montane Riparian. 

PlalnsiBasin Riparian 
Ash-throated Flycatcher d !6 2 3 Juniper Woodland 
Bushtit 4 16 3 3 Juniper Woodland 
Brown Creeper 16 3 3 Mid Elevation Conifer, 

High Elevation Conifer 

Merlin IS 3 3 Low Elevation Conifer 

Sprague's Pipit n/a nla nla Grassland, Plains/Basin Riparian, 
Sbortpass Prairie 

Bam Owl n/a n/a n/a Shonpass Prairie, Uman 
White-faced Ibis nla n/a n/a Wetlands, Aquati;; 
American Bittern nla n/a n/a Wetlands, Aquati;; 

Common Tern nla n/a n/a Wetlands, Aquatic 
Purple Martin nla nla nla Wetlands. Aquatic/Basin Riparian. 

Montane RiJ!arian 
• From lhe PlF Priority Database (Caner et al. 1997). 
b AI • Area Importance (from the PlF Priority Darabase). 
' PT ' Population Trend (from the PIF Priority Database). 
d Nicholoff. S. 2002. Wyoming Bird Conservation Plan, Version 1.1. Wyoming Panners In 

Flight and Wyoming Game and Fish Department. Lander. In pres.s. 
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Wyomigg Partners In Fight Prt!cess ror Prioritlzing Species 

Wyoming Pnrtnm In Flight participants developed the current list of priority species based on a 
combiMtion of the seven criteria in the national Partners fn Flight Priority Oalabase (Carteret aJ. 
1997). This database -ves as a defensible method of prioritizing both species and habitats in 
need of conservation. The criteria include Wyoming-dependent and Wyoming-independent 
factors. The Wyoming-independent criteria are con.WI!lt over a species' range and do not vary 
for each species. The Wyoming-dependent criteria were the key components used to prioritiZ\DD 
~pecies and their conservation action needs. In the absence of any more rigorous statewide 
surveys, Breeding Bird Survey data dating back to 1968 were used to determine populution 
trends in Wyoming. MAR O'llll12 

lit:~ 
Within each criterion below. a species was given a rank score ranging from I to 5, with l being 
the least critical r.mk and 5 the most critical. Each ranked species could potentially receive a low 
score of 7 and a high score of 35. However. setting conservmion goals based only on total score 
could be misleading; therefore, each total score was reviewed in conjunction with ilS component 
parts. In Wyoming, species were initially ranked using total score, area importance, and 
population trend. 

1. Relative Ahundanee (RA) - The abundance of a bird, in appropriate habitat within ics entire 
range. relative to other bird species. This criterion gives an indication of a species' vulnerability 
to withstand cataclysmic environmental changes. A low score would indicate a higher relative 
abundance. therefore redncing the risk of complete extirpation from los5es in one or more 
regions. Higher scores indicate a lower relutive abundance, thus more vulnerabilily to dtastic 
losses or populution changes, 

l. Breedlnfc Distribution (BD) • A relative measure of breeding range size as a proportion of 
North America (defined as the main body of the COIIIinent. excluding Greenland, through 
Panama and the islands of the Caribbean, comprising an area of 22,059,680 km1 (National 
Geographic Society 1993 J), and as such it provides an index of a species' vulnenabilily to 
random environmental events. High scores indicate localized breeding. thus a higher likelihood 
of serious decline from drastic environmental changes. Low scores indicute wide breeding 
distribution. therefore less likelihood of extirpation. Used for breeding birds only. 

3. N011..1Jreecllng Dfstribtdioa (ND) • A relative measure of non-breeding, or winter. range size 
as a proportion of North America. and as &Uch it provides an index of a species' vulnerability to 
random environmental events. High si:ores indicate localized distribution on the non-breeding 
grounds. Low scoes indicate wide disuibution on the non-breeding grounds, therefore less 
likelihood of extirpation. Used for wintering birds only. 

4. Threats on Breedlog Grouads (TB) • The abilily of a habitat in an area to support 
populations of a species in that area. Two factors are considered here: I) each species' 
demographic and ecological vulnerabilily (the potential inability of a species to recover from 
population loss by normal reproductive effon due to low reproductive rate, high juvenile 
mottality, or both; and the level of ecological specialization of a speci& and. hence, its potential 

s 
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inability to withstand environmental change). and 2} habitat loss or disruption (a combination of 
the amount of habitat or conditions necessary for survival and reproductive success that has been 
lost sirn:e 1945, and the amount that i.s anticipated to be lost in the future). High scores indicate 
either a large loss of habitat or a species that is an extreme ecological specialist. Low scores 
indicate a stable or increa.<>ing habitat or a species that is an ecological generalist. Used fOr both 
breeding and wintering birds. 

5. Threats on Non-hreedlb& Grounds (TN) • Range-wide threats on non-breeding. or winter. 
grounds. This is scored using the same criteria as threats on breeding grounds but reflects non
breeding issues, including migratory habitat. Used for wintering birds only. 

6. Pop~~latlon Trend (PT) - The overall population trend of each species IISSigned 
independently for each state. province, or physiographic area. This criterion must meet two 

.. Aft thn:sholds. reliability and magnitude. to warrant either a very high or very low score. When 
,_., possible, a score was assigned using BBS data, which incorporated a population trend 

uncertainty score based on the statistical validity of the BBS data (i.e. a species must be detected 
MAR 0 7 ZO~ a minimum of 14 BBS routes per state for population trends to have statistical significance). 

This criterion was chosen to alert managers to species with modest, but certain, population 
declines. 

~cerJE9 7. Ana Importance {AI)· The abundance of a species within a state, province, or 
physiographic area relative to its abundance throughout its range. This criterion helps direct 
conservation efforts toward areas that are most important to a species' survival. Area 
lmportarn;e is scored locally; therefore. high scores indicate that a large proportion of the 
species· breeding or winter range occurs in Wyoming, or a species is using a habitat that is only 
available in Wyoming. Low scores indicate that a small proportion of the species' range occurs 
in Wyoming, or the preferred habitat is widespread across its range. Used for both breeding and 
wintering birds. 

Prjprlty Species 

Priority bird species in Wyoming were identified from the PIF Priority Database (Carteret al. 
1997) and by qualitative, informed decisions. Those species with a total score of 18 or above, 
Area Importance (AI) of 3 or above, and/or Population Trend {PT) of 3 or above from tbe 
database., or with a total score less than 18 but of signifwant local interest were identified as the 
highest priority species. However. as more information becomes available, the highest priority 
species for Wyoming may change, as this is a dynamic database that allows for updated 
information to be periodically inserted and reviewed. The primary habitat type or types required 
for breeding were identified for each species to determine the highest priority habitat types for 
the state. 
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U.S. Fistl and Wildlife Service. Wyoming Ecoloaical Senices Fidel omce 

Protections for Baglot!l 
Raptors, or birds of prey, lU'Id the majority of olber birds in the United States are protected by the Migra(OQ' 
Bird Treaty Act. 16 U.S.C. 703 (MBTA). A complete list of migratory bird species can be found in the Code of 
Federal Regulations at 50 CFR 10. I 3. Eagles are also protected by the Bald and Golden Eagle Pro!cgion fu;t, 
16 U.S. C. 668 (Eagle Act). 

The MBT A protects migratory birds, eggs and nests from posses.'lion, sale, purchase. barter, transpon, impon, 
export. and take; The regulatory defmition of take. defined in SO CFR 10.12, means to pursue, hunt. shoot, 
wound, kill, trap, C<~pture, or collect. or attempt to bunt, shoot, wound, kill, trap, capture. or collect a migratory 
bird. Activities that result in the unpermitted take (e.g., rm~lt in death, posscsllion. collection, or wounding) of 
migratory birds or their eggs are illegal and fully prosecutable under the MBTA. Removal or destruction of 
active nests {i.e., ne.'>ls that contain eggs or young), or causing abandonment of an aclive nest, could constitute a 
violation of the MBT A, the Eagle Act. or both statutes. Jkmoyal of any I!Ctjve migratory bird nest or anY 
strucun lhat oonmins an active nest Cc.s .. tree) when: sw.!l re!DQval results in take js prohibited. Therefore, if 
nesting migratory birds arc present on or near a project area. project timing is an important consideration during 
project planning. As discussed below, the Eagle Act provides additional prorectlons for bald and golden eagles 
and their nests. For additional information concerning nests and protections under the MBT A. please see the 
lJ.S. Fish and Wildlife Service's (Service) M!&Jll!ory Bird Permit Memor!UJdum, MBMP-2. 

The Servioe's Wyoming Ecological Services Field OffiCe works to raise public awareness about the possib!fJ" 
occurrence of birds in proposed project areas and the risk of violating the MBT A, while also providing guidance 
to minimize the likelihood that take will occur. We encourage you to coordinate with our office beforefiAR 0 7 20t2 
conducting actions that could lead to the take of a migratory bird, their young, eggs. or active nests (e.g .• 
construction or other activity in the vicinity of a nest that could result in a take). If nest manipulation ~~- lf!:O 
proposed for a project in Wyoming. the project proponent mould also contact the Service's Migratory D~l:N~
Off'lte in Denver at 303·236-817lto see if a permit can be issued. Permits generally are not issued for an active 
nest of any migratory bird species, unless removal of the nest is necessary for human health and safety. lf a 
permit camwt be issued, the project may need to be modified to ensure take of migratory birds, their young or 
eggs will not occur. 

For infrastructure (or facilities) lhat have potential to cause direct avian mortality (e.g., wind turbines, guyed 
towers, airpocts, wastewater disposal facilities, cransmission lines), we recommend locatins stn1cturcs away 
from high avian-use areas such as those used for nesting, foraging, roosting or migrating, and the travel zones 
between bigh·use areas. If the wildlife survey data available for the proposed proi:Fct area and vicinity do not 
provide the detail needed to identify normal bird habitat use and movements. we r~ collecting that 
information prior to determining locations for any infrascructute that may creue an increased potential for avian 
mortalities. We also recommend contacting the Service's Wyoming Ecological Services offtce for project
specific recommendations. 

Addltiwl fretutioos tor IMia 
The Eagle Act protections include provisions not included in the MBT A. such as the protection of unoccupied 
nests and a prohibition on disturbing eagles. Specifically, the Eagle Act prohibits knowingly taking. or tak:ing 
with wanton disregard for the consequences of an activity, any bald or golden eagle or their body parts, nests, 
chicks or eggs, whic:b includes collection, possession, mo.!estation, disturbance, or killing. The term "disturb" is 
defined as "to agitate or bother a bald or sof.den eagle to a degree that causes, or is likely to cause, based on the 
best acientific information avaibi~Je. (1) injury to an ea,gle, (2) a decrease in its productivity, by substantially 
inted'ering with normal breeding, feeding. or sheltering behavior, or (3) nest abandonment, by substantially 
interfering with normal breeding, feeding, or sheltering behavior" <SO CFR 22,3 and see also 72 ER 31132), 

Permit i~~c-A~ 
Etchepare LS Quarry 
Revised: June 2012 

1 

DIX9-38 

Tl<N ....... . 
Approved: ____ _ 

rn1 a t/110 
., .. , """T 15 2"1' 1 n:;' ~; , u ... 



( 

( 

( 

Appendix DIX9 Real West Natural Resource Consulting 

EDCiosure 2 

The Eagle Act includes limited exceptions to its prohibitions through a permilling process. The Service has 
issued regulalions concecning the permit procedures for exceptions to the Eagle Act'~ prohibitions (74 ER 
46836), including permits to take golden eagle tle8ts which interfere with resource development or recovery 
operations (50 CFR 22.25}. The regulations identify the conditions under which a permit may be issued (i.e., 
status of eagles, need for action), application requiremenls, and other issues (e. g., mitigation, moniiOring) 
necessary in order for a permit to be issued. 

For additional recommendations specific to Bald Eagles please see our Bald Eru!le infqnnation web vase 
(hnp:J/www.rws.govlwyominges!Pages/SpeeiesiSpecies_SpeciesCom:emiBakiEagle.html). 

Bemmmemled Slrp! I!,!!" A!Jdmsipll Ramm In Pmled Plana In• 
Using the following steps in early projett planning, agencies and proponents can more easily minimize impacts 
to raptors, streamline planning and permitting processes, and incorporate measures into an adaptive 
management program: 

\SX)l. Coordinate with appropriate Service offices, Wyoming Game and Fish Department, Tribal 
govertiments, and land·management agencies at the earliest stage of project planning. 

MAR t 'f -entify species and distribution of raptors occurring within the project area by searching e:dsting data 
SOUICCS (e.g., Wyoming Game and Fish Department, Federal land-management agencies) and by 
condi.K:ting on-site surveys . 

.«?~:cait!lan and schedule short-term and long-term project disturbances and human-related activities to avoid 
raptor nesting and roosting areas, particularly during crucial breeding and wintering periods 

4. Determine location and distribution of important rapiOr habitat, tle81S, roost sites, migration zones and, 
if feasible, available prey base in the project impact area. 

5. Document the type, e~~.tent, timing, and duration of raptor activity in important use areas to establish a 
baseline of raptor activity. 

6. Ascertain the type, extent, timing, and duration of development or human activities proposed to occur, 
and the extent to which this differs from baseline conditions. 

7. Consider cumulative effects to raptors from proposed projects when added to past, pn:sem, and 
reasonably foreseeable actions. Ensure that project mitigation adequately addresses cumulative effects 
10 raptors. 

8. Minimize loss of raptor habitats and avoid long-term habitat degradation. Mitigate for unavoidable 
losses of high-valued raptor habitats. including (but not limited to) nesting. roosting, migration, and 
foragina areas. 

9. Monitor and document the stams of raptor populations and, if feasible, their prey base post projett 
completion. and evaluate the success of mitigation efforts. 

10. Document meaningful data and evaluations in a format that can be readily shared and incorporated 
into wildlife databases (contact the Service's Wyoming Ecological Services office for details). 

Protection of nesting. wintering (including communal roost sites), and foraging activities is considered essential 
to conserving raptors. In order to promote the conservation of migratory bird populations and their habitats, 
Federal agencies should implement those strategies directed by EMQ.~tjve Order 13186. "Remoosibilities of 
f'ede1al Agencjcs to Protect Migratory Birds" (66 fB 38531. 

&S!!!!!lmepdecl Swouf gd SutW Men to Prtgct Ncstlpc RapCC!IJ 
Because many rap10rs are particularly sensitive todistUrl.lance (that may result in take} during the breeding 
season. we recommend implementing spatial and seasomtl buffer zones to protect individual nest sites/territories 
(Table 1). The buffers serve 10 minimize visual and auditory impacts associated with human activities near nest 
sites. Ideally. buffers would be large enough 10 protect existing nest trees and provide for alternative or 
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replacement nest trees. The ~ize and ~ape of effective buffers vary depending on tbe topography and other 
ecological characteristics surrounding the nest site. In open areas where there is litlle or 110 furested or 
topographical separation. distance alone must serve as the huffer. Adequate nesting buffers will help ensure 
activities do not take bfeeding birds, their young oc eggs. For optimal conNerVation benefit, we recommend th111 
no temporlll)' or permanent aurface occupancy occur within species-specific spatial buffer zones. For some 
activities with very sulv.!tantial auditory impacts (e.g., seismic exploration and blasting) or visual impacts (e.g., 
tall drilling rig), a larger buffer than listed in Table I may be necessary, please contact the Service's Wyoming 
Ecological Services office for project specific recommendations on odcquate buffers. 

As discussed above, for infrastructure !hat may create an increued potential for raptor mortalities, the spatial 
buffers listed in Table I may not be sufficient ~o reduce the incidence of raptor mortalities (for example, if a 
wind turbine is placed outside a nest disturbance buffer, but inadvertently still within areu of normal daily or 
migratory bird movements); therefore, please contact the Service's Wyoming Ecological Services offiCe for 
project specific recommendations on adequate buffers. 

Buffer recommendations may be modified on a site-specific or project-specific bosis based on field observations 
and local conditions. The sensitivity of captors to disturbance may be dependent on local topography, density of 
vegetation, and intensity of activities. 1\dditionally, individual birds IIUIY be lutbituated to varying levels of 
distwbance and human-induced impacts. ModifiCIItion of protective buffer recommendations may be 
cons~ where biologically supported 111td developed in coordination with the Service's Wyoming Ecological 
Services Field Office. 

Because raptor nests are often initially not identified to species (e.g., preliminary aerial sur;eys in winter), we 
firat recommend a generic rapror nest seasonal buffer guideline of January 15111 - August 15"'. Similarly, foe 
spatial nesting buffers, until the nesting species hu been confirmed, we recommend applying a 1-mile spatial 
buffer around the nest. Once lhc raptor species is confirmed. we then make species-specific and site-specific 
recommendations on seasonal and spatial buffers (fable I). 

Activities ~ould 1101 oceur within the spatiaVseasonal buffer of 111ty nest (occupied or unoccupied) when raptors 
are in the process of courtship and nes1 site selection. Long·lerm land-use activities and human-use activities 
~ould not occur within the species-specific spatial buffer of occupied nests. Short-term land use and human
use activities proposed to occur within the spatial buffer of an occupied nest ~ld only proceed during the 
seuonsl buffer after coocdirultion with the Service, State. and Tribal wildlife resoun::es management agencies, 
and/or land-management agency biologists. If, after coordination, it is determined that due to human or 
environmental Scafety or otherwise unavoidable factors, activities require temporary incursions within the spatial 
and seasonal buffers, those activities should be plarlmd 10 minimize impacts and monitored to determine 
whether impacts to birds occurred. Mitigation for habitat Joss or degradation should be identified and planned 
in coordination with applicable agencies. 

Please contact the Service's Wyoming Ecological Services Field Offlce if you have any questions regarding the 
status of the bald eagle, permit requirements, or if you require technical assistance regarding the MBT A. Eagle 
Act, or the above recommendations. The recommended spatial and seasonal buffen are voluntary (unless made 
a condition of permit or license) and are 1101 regulatory, and they do not supersede p(ovisions of the MBTA, 
Eagle Act, Migratory ftird Permit MM!9!1Uldum <MQMf-V, and Endangered Species Act. Assessing legal 
compfiarJCe with the MBT A oc the Eagle Act and the lmplernenting regulations is ultimately the auiiJ2!i'Y and 
responsibility of the Service's law enforcement personnel. Our recommendations also do 1101 su~ederal. 
State, local, or Tribal regulations oc pmnit conditions that may be more restrictive. 
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Table t. Service's Wyoming Ecologiad Senku Field Office'!! Recommended SpaUal and Seasonal i 

Buffers for Breedln& Raptors . . -··--1 
Rautonol"' ConcernisreMiow orlhAre 

CommcmName Spatial buffer (mDes) Seasonal bldfer _j 
Golden Eagle 0.50 January IS • July J I J 
Fernlainous Hawk ~ 1.00 Mardi 15 ·July 31 ; 

Swainson's Hawk 0.25 April 1 • AURUSt 31 l 
Bald Eagle u~U1...&1!. 'JMt see B.J!Ld EaRle infOl'mation w.dl Daile 
PmiriePak:on 

...,.,., .. 
0.50 March 1 · AuguSt 15 

Peregrine Falcon 0.50 Mlucl! I· AURUStl5 
Shon-eared Owl ""' ~ 0.25 March IS- August I 
Burrowilllt Owl ·--· 0.25 April I -September IS 
Northern Goshawk 0.50 

~ 

April I_- Au&ust 15 ··-
.Lilt: .t W-vomin111. Raators 

ComlftlliiiNIUDe Spadal buffer (miles) Seasonal lMdfer 
Osurev 0.25 ~11·A!:!J!!S13l 
Cooper's Hawk 0.25 Man:h IS - AuRust 31 
Sharp-shinned Hawk - 0.25 March IS- AugU5131 
Red-tailed Hawk 0.25 February 1- AUJMt 15 
RouJth.leued Hawk (winter resident onlY) 

-
~-~- --

Northern Hlu:rier 0.25 April 1 • AuliUSt 15 
Merlin 0.50 April!- August 15 
American Kestrel 0.125 April 1 -August 15 •. 
Common Bam Owl 0.125 ' FebiUllrY 1 - Sevtember 15 
Nottbem Saw-whet Owl 0.25 

EAUliUSt31 
Boreal Owl 0.25 l-July31 
Lma-eared Owl .. 0.25 I - AURUst l.S 
Great Horned Owl 0.125 December l - Sftltember 30 
Northern Pygmy-Owl 0.25 April! -August 1 
Eastern Sa:eecb -owl 0.125 March 1 - Au.KU$1 IS 
Western Screedl-owl 0.125 March 1 - AllliWit IS 
Gteat Gray Owl 0.25 Mardi 15-AugustJl 
hnp://www.fws.gov/wyommgesiPages/SpcctesJSpecleS...SpeciesConcemiBaldEagle.html 

Raptog oiCOI!femtioa Coagm 
The Service's Birds of Conserya!lon Coll!:!lm (2008) report identifies "species. sub5pccies, and populations of 
all migratory nongame birds that, without additional conservation actions, are likely to beconte candidates for 
listing" under !he Endangered Species Act (16 U.S.C 1S31 et seq.). This report is intended to 5timulate 
coordinated and proactive conservation actions among Federal, State, and private pannm. The~ 
Partners in FliEht Wyprning Bird Coowyatioo Plan identifies priority bird species and habitats, and establishes 
objectives for bird populations and habitats in Wyoming. This plan also recommends conservation actions to 
acccmplish the population and habitat objectives. 

We encourage project pla!Ulm to develop and implement protective measures for the Birds of Cooservation 
Coru:em as well as othet high-priority species identified in the Wyoming Bird Conservalloo Plan. For 
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additional information on the Birds of Conservation Concern that occur in Wyoming, plea~>e see our Birds of 
Conservation Coll(.-em web page. 

Additional Planni!l Resources 
Avian Power Line Interaction Commillee CAPLIC). ~. Susgegeg Practices for Avian Protes:tion on Power 

Lines: The Sta.te of the An in 2006. Edison Electric ln.'ititute. APL!C. and the California Energy 
Commjs.~ion. WMhini!IQn. D.C. and Sacramento. CA. 

Edison Electric Institute and the Raptor Resean;h Foundation. 1996. Suggeyted P~ for Santor Protection 
on Power Upes ·The State of !be Art jn 1996. Washington. p.c. 

Edjson Electric ln.~titute's Avian Power Line Jntcr!!Ction Commillee and U.S. Fish ood Wildlife Service. 2005. 
Avian Protection Plan Guidelines. 

Edi!!OJJ Electric Institute and lhe Raptor Resean;h Foundation. 1994, Miljpting Bird Collisions wjth Power 
Lines- TheSrateqf!be Art jn 1994. Washin&ton. D.C. 

U.$. Fish and Wildlife Sqvice. 200(). Sitjng. Cor!stnu;tjon. Operation and f)econupissioning of 
Cgmmunkation~ Tqwers and Tower Site EvaluatiOn form <Directors Memorl!Ddum Sqnember 14. 
2000). Arlington. Virgini11. 

U.S. fjsb and Wildlife Servjc~;t. 2007. Natioru!l Bald Eil&l~~t Ml!Dage[@~jnes. United States OW8'ent 
of jpte[jor. fish and Wildlife Servjce. Arlington. Vtrj!inia. 23 pp. 

Wyoming Game and fi-m Qel!arunent Internet Link to Raptor lnfonpation MAR 8'1 Zllti 

~=12- Code of federal Re&Uiation.,, Title 50=-Wj!d!jfe and Fitberies. Chapter 1-·Uni!ed ~~ 
and Wildlife Service. I>qmrtment of the lnterjQI. Part to--General Provmions. 

50 CFR 10 13 C9de of fq!eral Re&~~la!jons. Title SQ .. Wildlife and Fisheries. Chapter !--United States fish 
arxj Wildlife Service. tllcpartment of !he Interior. Part JQ .. Qcnqal Provisions. 

50 CFR 22.3 - Code of Federal Rewlations. Title SQ..-WiJdlife and fisheries. Cbllj!!.er 1-·United States fish and 
Wildlife Service. Deparl.!!!ePt of !he Interior· Part 22 &aile Permits. 

SO CfR 22.25- Code of Fe4eraJ Re&Uiations. Tille 50--Wildlife and Fisberies. C!jqpter I··Unj\ed States Fish, 
and Wildlife Service· Pepartmem of the Interior. Part 22-Easle Penni~. ; 

66 fR 3853 ·Presidential DQ£urnents. Executive Order !3186 of January 10. 2001 Rqpqnsibilities of Federal 
Agencies To Protect Migrat()ry Biqls, federil R&j~jster. ll!!!ll!K'y 17. 20(}1, 

72 FR 31132 • Prorection of Eagles: Deftnition of "Djs!.yrb". finAl Rule. Federal Register. June 5. 2001. 

74 fR 46836 - Easle Pennjlll: Tllke Necessary To Protect Interests in Particular Localities· Fiua.l Rule. Federal 
Resister. September ll. 2009. 

U.S. Fish and Wildlife Seryjce, 200J. Mimm Bird Permit Memorandum. MBMP-2. Nest l>estruction 
<Pirec:tqr5 Memorandum April 15. 2003>. WashinBton. D.C. 
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U.S. Fi:<h and Wildlj(c Seryke. 2008. Birds of Conservation Concern 2008. United States Dl;partmem of 
Interior. Fi~b and Wildlife Service. Division uf Migrntory Bird M;magcmcn1. Arlineton. Virgjnia. 85PJ!, 
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United States })¢1Jt;lftm¢1lt'1(1f~itfi~''lnt~fi:of , 
t<f$a.ANI5 ~~t~;.$~~¥!~~ 

5353· v:f£~t~~Zk~.· ... ~$;te,;o~~ 
Cheyenne, Wyomfug 82Q0'9 

1nReplyReferTo: 
ES"6141ll2009SL0272 

Ms. Amber Travsky 
~er:A\Y~.t4Ht:~ :BiQJqgi&t 
Real.Y(~st Natural Resource Consulting 
1116 Albin Street 
Laramie; WY 82072 

Dear Ms. Travsky: 

JO[.···o 2. 2DD9 

Thank you·for yotir letter ofMay18,:~0{)9, t¢~yed in 9!lra~c~ .pn M~Y~~;'·r~~fll'tf.iJ:rg~petifilt 
application for the Mduntain Cement C?hiPat1r(MCC:):to exp~W;dah ~Jti§@;g li¢~st6~eilli~~ 
southt!aStof.theCit)iofLilt"attiie\.inAJbf#ir: ·.· • .-.·.··.*if ··.···. ;~~:J?t .. .. ~~~i~n, :'· 
incl~des tW~ area& 1!4ja¢enttq M(!C'$e[Cisti .. ···· .·.· .· ... ·· "WOW4i~ ~f:$eetion36 ··· 
of Township 15 North, Range 173:·\Vesti aticl •• · ....... 2~; 21,28~11~ S.~~ 
El/2SW1/4Section FofTtrW,nslJ:ip lSNorth~.·~;ftfge72West: Wft~/ ·· 
add .a total of 3,920 acres to fl:iej:>'mt area Iilia ~oUidrncliiae sageo : 
mahogany shrub and woodland habitafs. · 

. . ' 

The information you provided inclu4ed a briefd~Crit?tl9pio£th~·proj~t;:~~tidirlg the..~ize, •·• ... · 
location. an<l existing habitat~. In ati,tlition;'{W.P t<>po~~hicmaps ,atrd ai;raetlllfpnqtograpJ!w~e. 
included, which delineated the propbsied are!t00und~n(:s; · 

You have requested inforrriation regatdmg wil4~1f~r~~cems; .Ip. r~o~~t(iY,Q)frt~u~&t;; tile · 
u.s. Fish and WildlifeSwice (Service }is prriv,idirig yqu with a li~t~!¥~·spe~ie$ Cci"Vcered under the 
Endangered Species Act (Act) of 1973, a$!'1,111e~i:l!':<l (t&tJ;&,€:}53:1 et~eq")'ll.tt<l·· 
recolJ1m~dations for proteetiv~. nr~ures,f<)t·· · · .. edand; .... ,. .. ;$p~¢s '~~ord~~e 
with the Act. We are alsa prov1<lmgt'e,qpmme . .. ·.· .. ~s con~ · ·.·.· ~~.r(Janctt 
with the Migratory· Bil'd· Tr;eaty Aot(Nf}31'A',), .l~l;:l2~;C:']{):1: ap(l, ~11'Et1g~e .• · · 
ProtectionAct{BGEPA); 16 U,S,Qf•~68'; i; ")'~teliffoi~~ .. ~tf · · 
Or<lers,ll990 (wet~and ptotecpo.tr}#n,:d,tH? · · · ~fO"J!Qf 
the eieah Water Act Other fisrrhl1d!·wltlnf 
Wildlife Coordination Act aiid the.FWl'~d:W:*1d tfecA~ot1 
u~s~c; ... 742a~742J.. ., ........ ,.., •... ,. 

---~-r-~- -- "'<-~~~~J --rr-- · --·-----
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Plli~~"jit~er spe.cies (5 
~t!~tesl· 

'J.ijf!~~t~r;~~~!~~ .• ~Jiitt~ 
. . t-- Wf:ioopmgCrail:e. 

•.•.. .... ·:· ~#fe;nc(ir@) 
U,:te~~es'-tre5ses 
(SJti.f:'~~~IJ~ lJil7,~,v/(Jl~s) 

m~t1tain 

Real West Natural Resource Consulting 

orchid tp c:Xperts wbo can pn>Vi<ie trafl'lhi:!i .. 01r semces. 
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WP~kt)la,t could Jead tQ tJl_ef~~of fl. .. ·· ·• · 'tory·~ir~ or.~!!~~. tl'I~ir · 
exaritpl~ji.t'yoU:al'e'g0ittg t() er¢:bt tl¢W·· ...... . ·.! •.. . ~~i{n . . . . .. , 
coord!nat¢d \'lith otifd~ce•{)efot~ ~Y a(:ttdn~ '"~··i 
or·~~~~.al:ilifl;donmert(Of~ne$~~~1fl cQ~ti, .. ·. .. . .. ~9 
Remctvatofany:atitive·migramr¥Jiil'dnc$t·or:tiem't!t~·rs,'J?:: 
nesfp~ts· ai~ t1m1t~ to actlvifi~ :invbtYiii~~lls~iaf . 

:s~t~~=~~n;:UJ::'~~~~~~J:ctd~ail~·ttij . . ..... ·· ...... · .. 
of an· ~ctive i+est fs nec'essacyfor .t~f!soilS' qf'l'tuiTtart ·h¢~th ~~ Met}'. ·~~~f6re~ 
migratory bitds are presenton, or near the project.~:tifuing{s•asigptffcant:cq 
ne¢<j:s to be addressed jn project planning. 

Bald Eagle·· 
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•• J ~·;". :. " '" 

" .. <:_: .. -.·: <>·· ·,_,·'.,_ .. :',_;. 1'< .• 

Mjgtatoty\8~«ts of$gJl F~d¢t~l (rtterest 

==~~~ •• ~ 
bt} avaiia,ble. ~f4 t?e ... <;~I). Qther 8.1?1'11~1~ 
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wetland restoration, creation, enhancement, and! or preservation does riqt .compensate for loss qf 
stream habitat~ stream~ and wetlands have different fimctions <Uid provi4e differ¢nt habitat values 
for fish a11d wildlife resomces. 

Best Management Practices (BMPs) should be impleme!'lted within the project area wherever 
possible. BMPs include, but are not lirnited to, the following: installation ofsediment and 
erosion control devices (e.g., silt fences, hay bales, temporary sediment control basins, erosion 
control matting); adequate and continued maintenance of sediment and erosion control devices to 
insure their effectiveness; minimization ol tl),e construction distuiQance area 'to furthey avoid 
streams, wetlands, a:nd riparian areas; location of equipment <;ta~ng, fueling, .atui maintenance 
areas outside of wetlands, streams, riparian areas, and floodplains; and re-seeding and re-planting 
of riparian vegetation native to Wyoming in order to stabilize shor~Hnes and stream banks. 

For our internal tracking purposes, the Service would appreciate notification of any decision 
made on this project {such as issuance of a permit or ~igning of a R6cQrd of DeciSion or Decision 
Memo). Notification eanbesent in writing to the letterhead address or by elec.tronic :tnail to 
FW6 _Federal_ Activities __ cheyenne@fws.gov. 

We appreciate your efforts to ensure the conservation ofWyoming;s fish .and wildlife resources. 
lf you have questions regarding t11is letter .or your responsibilities under the Act and/or o¢er 
authorities or resources describe4 above, please contact Jim Kelly of my office at the letterhead 
address or phone (307) 772-2374; extension 232. 

;:;·~ 
o2Blitirt T. K<Vy 
lJ Field Supervisor 

. Wy{)ming Field Office 
Enclosure 

cc: WDEQ, Land QualityQivision, District Super\risor, Cheyenne; WY (L. Spackman) 
WGFD, Non-game Coordinator, Lander, WY (B. Oakleaf) 
WGFD, Statewide Habitat Protection Coordinator, Cheyenne, WY (M. Flanderk<i) 
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February 23.2012 

WER 7785.05 

1'P# $ J41o 
WYOMING GAMe AND FISH DEPARTMENT 

5400 Bishop Bl\ld_ Cheyenne, WY 82006 

P1>0ne t307l 777-6&00 "*"' (301) 7n.ol699 
w.b $ila_-llllp:/lgfltlltiU11\'-II$ 

Aqua Terra Consultants Inc. 
Baseline Wildlite Report for a 
Prospective Amendment to the 
Etchepare Mine 
Pennit No. 298C. TFN 5 IIllO 
Albany County 

Bob Giurgevich 
Project Manager 
Aqua Terra Consultants Inc. 
2624 Heartland Drive 
Sheridan, WY 82801 

Dear Mr. Giurgevich: 

MAR 17 2012 

The staff of the Wyoming Game and fish Department has reviewed the Baseline Wildlife Report 
for a Prospective Amendment to the Etc.hepare Mine Permit No, 298C, TFN 5 Ill !0 in Albany 
County. We offer the following comments for your consideration. 

Terrestrial CODJideratiou: 

The document encapsul~ues the likely species and habitats that occur within the proposed 
amendment area. As noted, this area contains a substantial "stand'' of mountain mahogany 
which is a highly sought shrub preferred by several ungulates species. Because of the vegetation 
that occurs at thls site in combination with the rerrain composition and aspect, this area provides 
important wintering habitat for mule deer and elk. The project boundary overlays the bulk of 
two WGFD mapped crucial winter ranges for elk and mule deer. Our crucial winter range 
stipulation recommends no human disturbance activity should occur from November 15 through 
ApriJ 30. 

Specific to section 5 of Appendix. D, we recommend our seasonal stipulation fur big game 
crucial winter range. If activity will need to occur during the winter stipulation period, we 
recommend minimizing the footprint (size) of activity and minimizing machine operation and 
truck trips as much as possible. We appreciate including mountain mahogany in the reclamation 
plan. We suggest including additional native grasses and forbs as well, and including a nearby 
reference site for comparing reclamation progress. 

Etchepare LS Quarry 
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MAR 17 2012 

We recommend continued surveys on raptor nests and use of those nests. If nest sires~ 
abandoned there may be opportunity for further platform installation. We recommend continued 
coordination with the US Fish and Wildlife Service office in Cheyenne. 

Agutit' Co!ljderations: 

To minimize impacts to the aquatic resources within the project area, we recommend the 
following: 

• Accepted best management practices should be implemented to ensure that all sediments 
and other pollutants are contained within the boundaries of the work area. Disturbed 
areas that are contributing sediment to surface waters as a result of project activities 
should be promptly re-vegetated to maintain water quality. 

• Equipment should be serviced and fueled away from streams and riparian areas. 
Equipment staging areas should be at least 300 feet from riparian areas. 

• Preventing the spread of aquatic invasive species {AIS) is a priority for the State of 
Wyoming. and in many cases, the intentional or unintentional spread of organisms trom 
one body of water to another would be considered a violation of State statute and 
Wyoming Game and Fish Commission Regulatiollll. To prevent the spread of AIS, we 
recommend the following: 

If equipment has been used in an area known to contain aquatic invasive species or 
suspected to contain aquatic invasive species, the equipment will need to be inspected by 
an authorized aquatic invasive species illllpector certified in the state of Wyoming prior to 
its use in any Wyoming water. If aquatic invasive species are found, the equipment will 
need to be decontaminated. 

Decontamination may consist if either 1) Drain all water from equipment and 
compartments, Clean equipment of all mud, plants, debris, or animaJs, and Dry 
equipment for S days in summer (June, July & August); I 8 days in Spring (March, April 
& May) and Fall (September, October & November); or 3 days in Winter (December, 
January & February) when temperatures are at or below freezing. 

Or 

2) Use a high pressure (3500 psi) hot water (140"F) pressure washer to thoroughly wash 
equipment and flush all compartments that may hold water. 

Etchepare LS Quarry 
Revised: June 2012 
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Mr. Bob Giurgevich MAR 0 '7 2812 
February 23, 2012 
Page 3. WER nss.os 

Thank you for the opportunity to comment. If you have any questions or concerns, please~~ 
Soott Garno, Staff Terrestrial Biologist, at 307-777-4509. 

cc: 
Terry Creekmore, Laramie Region 
Mike Smgg. Laramie Region 
Lee Knox-Laramie Region 

TFN 5 1/110 
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June 18, 2009 

WER 7785.05 

WYOMING GAME AND FISH DEPARTMENT 

5400 Bishop Blvd. Cheyenne, WY 82006 

Phone: (307) 777-4600 Fax: (307) 777-4610 

Web s~e: http://gf.state.wy.us 

Real West Natural Resource Consulting 
Addition to Current Limestone Mine Permit 
Mountain Cement Company 
Albany County 

Amber Travsky 
Real West Natural Resource Consulting 
1116 Albin Street 
Laramie, WY 82072 

Dear Ms. Travsky: 

GOVERNOR 
DAVE FREUDENTHAL 

DIRECTOR 
STEVE K. FERRELL 

COMMISSIONERS 
CLIFFORD KIRK- President 
EO MIGNERY- Vice President 
CLARK ALLAN 
AARON CLARK 
JERRY GALLES 
MIKE HEALY 
FRED LINDZEY 

The staff of the Wyoming Game and Fish Department has reviewed the addition to the current 
Limestone Mine Permit by Mountain Cement Company in Albany County. 

The major wildlife resources in the project include: 
• Crucial mule deer winter range 
• Crucial elk winter range 
• Very close proximity ( < Y. mile) to crucial pronghorn winter range. 
• Limestone outcrops that include potential roosting habitat for some species of bats 
• Limber pine with some potential for primary and secondary cavity nesting species. 
• Limited aspen, juniper, Douglas-fir, subalpine fir, Ponderosa Pine, Lodgepole Pine 

habitats which are important tor a wide range of wildlife, and 
• Big sagebrush, true mountain mahogany and other mountain shrubs. 
• Although we have not conducted any detailed wildlife inventories, the permit area may 

provide occupied habitat for a number of wildlife including raptors and other Species of 
Greatest Conservation Need. 

Based upon our experience with mining and reclamation in the area, the proposal would likely 
reduce seasonal habitat use for wildlife on the expanded permit area, result in displacement of 
wildlife on adjacent lands including public lands such as the National Forest, and may increase 
conflicts with homeowners in the vicinity. Cumulative effects should be considered, including 
increased subdivisions in the area, expanded pipelines and other utility corridors, reduced habitat 
quality due to pine beetles and climate change, and potential for increases in noxious weeds due 
to disturbance. We recommend a detailed wildlife inventory be performed including 
documentation of seasonal use. Sensitive habitats should be avoided as much as possible and 

rt:TIIlll L~<'H . ..,-.f\.0 
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disturbed sites mitigated within the guidelines of our Commission's Mitigation Policy. 
Mitigation actions should include habitat improvements and protection on adjacent crucial 
ranges and other sensitive areas. 

Thank you for the opportunity to comment. If you have any questions or concerns, please 
contact Rich Guenzel307-745-5180. 

Sinwely, ~ 

~'rioh 
puty Director 

JE:MF: gfb 

cc: USFWS 
Terry Creekmore 

~-----r---- -- ,-~----..~ 
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ADDENDUMC 

Wyoming Natural Diversity Database Wildlife Observation List 

Permit 298C-A8 
Etchepare LS Quarry 
Revised: June 2012 
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Table 4-1. Wildlife observed on the permit area or within a 4-mile buffer around the site, 
reported on the Wyoming Natural Diversity Database. 

Scientific Name 
Amphibians 
Ambystoma tigrinum 

Bufo boreas pop. 1 

Bufo baxteri 

Rana pipiens 

Rana sylvatica pop. 2 

Birds 
Gavia immer 

Pelecanus erythrorhynchos 

Egretta thula 

Plegadis chihi 

Bucephala clangula 

Pandion haliaetus 

Haliaeetus leucocephalus 

Accipiter gentilis 

Buteo regalis 

Aquila chrysaetos 

Falco columbarius 

Falco peregrinus 

Centrocercus urophasianus 

Grus canadensis 

Charadrius montanus 

Numenius americanus 

Larus delawarensis 

Larus californicus 

Sterna forsteri 

Coccyzus erythropthalmus 

Coccyzus americanus 

Asia jlammeus 

Melanerpes lewis 

Sphyrapicus thyroideus 

Empidonax hammondii 

Aphelocoma californica 

Catherpes mexicanus 

Permit 298C-A8 
Etchepare LS Quarry 
Revised: June 2012 

Common Name 

Tiger Salamander 

Boreal Western Toad (Southern Rocky Mountain Population) 
Wyoming Toad 
Northern Leopard Frog 

Wood Frog (Southern Rockies Wood Frog) 

Common Loon 

American White Pelican (Breeding Colonies) 
Snowy Egret 
White-faced Ibis 

Common Goldeneye 

Osprey 
Bald Eagle 

Northern Goshawk 
Ferruginous Hawk 

Golden Eagle 

Merlin 
Peregrine Falcon 

Greater Sage Grouse 

Sandhill Crane 
Mountain Plover 
Long-billed Curlew 

Ring-billed Gull (Breeding Colonies) 

California Gull (Breeding Colonies) 
Forster's Tern 

Black-billed Cuckoo 

Yellow-billed Cuckoo 
Short-eared Owl 

Lewis' Woodpecker 

Williamson's Sapsucker 
Hammond's Flycatcher 

Western Scrub-Jay 

Canyon Wren 

DIX9-56 

Approved: 
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Buffer 

Permit 

Permit 
Permit 

Permit 
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Permit 

Permit 
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Buffer 

Permit 
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Scientific N arne 

Cinclus mexicanus 

Regulus satrapa 

Oreoscoptes montanus 

Lanius ludovicianus 

Pheucticus ludovicianus 

Spizella breweri 

Amphispiza belli 

Calcarius mccownii 

Calcarius omatus 

Leucosticte atrata 

Leucosticte australis 

Loxia leuco[!_tera 

Fish 
Oncorhynchus clarkii stomias 

Mammals 
Myotis thysanodes 

Myotis volans 

Lasionycteris noctivagans 

Lasiurus cinereus 

Corynorhinus townsendii 

Spermophilus elegans 

Cynomys leucurus 

Thomomys clusius 

Zapus hudsonius preblei 

Canis lupus 

Vulpes velox 

Ursus arctos horribilis 

Mustela nigripes 

Gulo gulo luscus 

Lutra canadensis 

Lynx canadensis 

Reptiles 
Terrapene ornata 

Permit 298C-A8 
Etchepare LS Quarry 
Revised: June 2012 

Real West Natural Resource Consulting 

Common Name Area 
American Dipper Permit 
Golden-crowned Kinglet Permit 
Sage Thrasher Permit 
Loggerhead Shrike Permit 
Rose-breasted Grosbeak Buffer 
Brewer's Sparrow Permit 
Sage Sparrow Buffer 
Mccown's Longspur Permit 
Chestnut-collared Longspur Permit 
Black-rosy Finch Permit 
Brown-capped Rosy Finch Permit 
White-winged Crossbill Permit 

Greenback Cutthroat Trout Buffer 

Fringed Myotis (Statewide) Buffer 
Long-legged Myotis Permit 
Silver-haired Bat Buffer 
Hoary Bat Buffer 
Townsend's Big-eared Bat Buffer 
Wyoming Ground Squirrel Buffer 
White-tailed Prairie Dog Buffer 
Wyoming Pocket Gopher Permit 
Preble's Meadow Jumping Mouse Permit 
Gray Wolf Buffer 
Swift Fox Buffer 
Grizzly Bear Permit 
Black-footed Ferret Permit 
North American Wolverine Buffer 
River Otter Buffer 
Canada Lynx Buffer 

Ornate Box Turtle Buffer 

TFN ....... . 
Approved: ___ _ 
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ADDENDUMD 

Big Game Ranges 

Information and mapping from the Wyoming Geographic Information Science Center. 
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Figure D-1. Aerial photograph of Amendment Area with Approximate Boundaries (to use as 

reference for the game range maps). 

Permit 298C-A8 
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Permit 298C-A8 
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Figure D-2. Mule Deer Ranges in the Area. 

Figure D-3. Pronghorn Ranges in the Area. 

TFN ....... . 
Approved: ___ _ 
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Figure D-4. Elk Ranges in the Area. 

TFN ....... . 
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APPENDIXE 

Raptor Nest Map 
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Figure E-1. Raptor nests observed and previously reported on the site and in the vicinity. 
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WETLANDS 

JURISDICTIONAL AND PRELIMINARY 

MOUNTAIN CEMENT COMPANY 
ETCHEPARE QUARRY 

PERMIT 298C-A8 

Mountain Cement Company 
Etchepare Quarry, Permit 298C-A8 

March 2010 
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DIXlO.l.O INTRODUCTION 

The Mountain Cement Company, Etchepare Quarry (Permit 289C) is located in Albany 
County, Wyoming approximately 5 miles southeast of the town of Laramie. Map DIXl0-1 
shows the location of the original 298C, the 298C-A7 amendment area, and the 298C-A8 
amendment area. Access to the Etchepare Quarry is by way of Howe Lane Road to the 
Etchepare Quarry mining pits. 

This report is a recommended determination of jurisdictional wetlands and other waters of the 
United States within the 298C and 298C-A 7 boundaries and a preliminary evaluation of 
potential jurisdictional wetlands and other waters of the United States that could occur within 
the 289C-A8 amendment area, which are under authority of the U.S. Army Corps of 
Engineers (COE) and U.S. Environmental Protection Agency (EPA) through Section 404 of 
the Clean Water Act CWA). These agencies retain the authority to amend or approve wetland 
delineations, and to make jurisdictional determinations on wetlands created by human 
activities. Waters of the U.S. (WoUS) include all areas subject to regulation by the COE 
pursuant to the CW A, to include special aquatic sites, of which wetlands is a subset. The 
definition of WoUS has been broadly interpreted to include most major water bodies, streams, 
intermittent drainages, mud flats, wetlands, sloughs, prairie potholes, wet meadows, playa 
lakes, and natural ponds. Special aquatic sites are defined as "geographic areas, large or 
small, possessing special ecological characteristics and productivity, habitat, wildlife 
protection, or other important and easily disrupted ecological values" (40 CPR 230.3[q-1]). 
Special aquatic sites include "sanctuaries and refuges, wetlands, mud flats, vegetated 
shallows, coral reefs, and riffle and pool complexes" (40 CPR 230, Subpart E). 

Wetlands subject to CW A jurisdiction are known as "jurisdictional wetlands", while those 
wetlands not subject to CW A jurisdiction are known as "non-jurisdictional" wetlands. 
Compliance with Section 404 and its implementing regulations requires a sequence of 
avoidance, minimization of impact, and mitigation of wetlands. Precise definitions of WoUS 
or navigability are ultimately dependent on judicial interpretation and cannot be made 
conclusively by administrative agencies (33 CPR 329). A formal wetland delineation survey 
must be conducted prior to mining according to approved procedures (COE 1987) and 
submitted to COE for verification as to the amounts and types of jurisdictional wetlands and 
other waters present. Once the delineation has been verified, it is made part of the mine and 
reclamation permit. 

In addition to wetlands, the 298C permit area may include jurisdictional other waters of the 
U.S., as defined by 33 CPR 328.3. These other waters of the U.S. are primarily ephemeral 
stream channels, open water, and other stream channels that carry water but do not meet the 
criteria for classification as wetlands. 

.·• RECEIVED 

Mountain Cement Company 
Etchepare Quarry, Permit 298C-A8 
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DIX10.2.0 METHODS 

Jurisdictional wetlands evaluations within the Etchepare Quarry were completed in 1995 and 
2005 and a preliminary evaluation was done in 2010 within the 298C-A8 permit area. The 
1995 and 2010 evaluations were done according to the 1987 COE wetlands delineation 
Manual (COE 1987). Other "Waters of the United States" were determined according to 
definitions in 33 CFR 328.3. Due to the potential length of time between permit amendment 
approval and disturbance (over 150 years in some instances), a detailed wetlands delineation 
for the 289C-A8 amendment area was not completed at this time. A detailed wetlands 
delineation for each pit within the 298C-A8 amendment area will be completed at least 3 but 
not more than 5 years prior to disturbance of that pit. These delineations will be accomplished 
according to the most current version of the Interim Regional Supplement to the Corps of 
Engineers Wetlands Delineation Manual: Arid West Region. Other "Waters of the United 
States" will be determined according to definitions in 33 CFR 328.3. A Jurisdictional 
Wetlands Evaluation report for the amendment area pits slated for disturbance will be 
submitted to COE for verification and a revised Appendix DIXlO will be submitted to 
WDEQ/LQD. The dimensions of any jurisdictional wetlands and other waters will be 
determined by utilizing a handheld GPS unit in the field. Map measurements will be only 
used to determine the lengths of ephemeral streams classified as non-jurisdictional other 
waters of the United States. Information from published soil surveys conducted by the 
Natural Resources Conservation Service (NRCS) for Albany County will be used to 
supplement these surveys where applicable. 

Preliminary potential wetlands and drainage classifications for the 298C-A8 amendment area 
were determined by examining U.S. Geological Survey (USGS) 1:24,000 scale quadrangle 
maps (Laramie, Pilot Hill, Sherman Mountain West, and Red Buttes), field observations, 2009 
National Agriculture Imagery Program (NAIP) images, and U.S. Fish and Wildlife Service 
(USFWS) National Wetlands Inventory (NWI) maps. USGS topographic mapping identifies 
perennial streams with a solid blue line and intermittent and ephemeral streams as dotted 
lines. Initial surveys for potential wetlands were conducted in March 2010. 

DIX10.3.0 RESULTS 

The 1995 evaluation identified 0.7 acre of jurisdictional wetlands within the 298A permit 
boundary (MAP DIXl0-1). Site ES-1 (SWJ.ASWJ.A Section 17, T.15N., R.72W.) is a portion 
of an ephemeral stream that exhibits perennial flow due to the presence of flow from a 
permitted well (P80876W). The total wetland acreage delineated at this site was 0.3 acre. 
The site is documented in Photos 1 and 2 (Addendum DIXlO-A). Site SP1 is a stockpond 
located in the SWJ.ASWJ.A Section 18, T.15N., R.72W. The total wetland acreage delineated 
at this site was 0.2 acre with 0.2 acre of jurisdictional other waters of the U.S. The site is 
documented in Photo 3 (Addendum DIXlO-A). COE verification for these two sites is 
included in Addendum DIX10-B. Table DIX10-1 lists the jurisdictional wetlands/other 
waters within the 298C permit boundary. The 1995 wetlands evaluation identified 
approximately 5.5 acres of non-jurisdictional other waters of the U.S (Table DIX10-1). 
Mountain Cement Company 
Etchepare Quarry, Permit 298C-A8 

March 2010 
Page DIXl0-2 
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No jurisdictional wetlands were delineated in 298C-A7 amendment area in the SW14SWIA 
Section 36, T.15N., R.73W. as a result of the 2005 evaluation. The 2005 wetlands evaluation 
identified approximately 1.0 acre of non-jurisdictional other waters of the U.S (Table DIXl0-
1). 

No NWI classified wetlands were found within the 298C-A8 amendment area (USFWS 2010) 
during the 2010 preliminary wetlands evaluation. A portion of Government Gully in the 
NWIA Section 20, T.15N., R.72W. apparently has perennial flow, in response of flow from a 
permitted well (P80876W- Map DIX10-1). This site is just up gradient of COE verified site 
ES 1 and has the potential to be a jurisdictional wetland. Four other sites (SE14SE14Section 
28, SW14SW14 Section 29, SEJ.ANEIA Section 33, T.15N. R72W., and NWIANW14 Section 36, 
T .15N., R. 73 W) associated with overflow from stock watering locations are also potential 
jurisdictional wetlands (Map DIXl0-1). Using USGS quadrangle maps and field 
observations, 33 stream channels were identified within the 298C-A8 amendment area (Map 
DIXl0-1). All but a portion of one channel are classified as ephemeral (only flowing in 
response to rainfall or snow melt events). Potential isolated, non-jurisdictional, ephemeral 
stream channel other waters of the U.S. occupied approximately 152,405 feet (Table DIX10-
1). Pit design for the amendment area generally avoids drainages and as such avoids the 
potential for disturbance to potential wetlands (Map DIX10-1). 

DIX10.4.0 SUMMARY 

This report discusses the COE verified wetlands within the Etchepare Quarry Permit 298C 
permit boundary and evaluates the potential for jurisdictional wetlands and jurisdictiona and 
non-jurisdictional other waters of the U.S. to occur within the 298C-A8 permit boundary. As 
a result of delineations completed in 1995 and 2005, a total of 0.7 acre of jurisdictional 
wetlands/other waters of the U.S. have been verified within the 298C permit boundary (Table 
DIXl0-1 and Map DIXl0-1). Due to the potential length of time between permit amendment 
approval and disturbance (over 150 years in some instances), a detailed wetland delineation 
for the 289C-A8 amendment area was not completed at this time. Five _potential jurisdictional 
wetland sites were identified during the preliminary wetlands evaluation (Map DIX10-1). 
Detailed ~etl~!l:<:l.A<?_l~~~!!~)I~-~J()~ -~~~<=-~A~ c:tmei1<:11Il~PJ. ::tl'eas sched~-1.~~---f?~ distl1~1J<~,nce will 
be compl~l.e.~_E.t)~.asJ 3-butno .. mp,re than 5 years prior to that ctr·smroance. Potential wetlands 
anao"fhe~ waters of the u.s. will "be-evaluated 'according to the most current version of the 
Interim Regional Supplement to the Corps of Engineers Wetlands Delineation Manual: Arid 
West Region. Other waters of the U.S. will be determined according to definitions in 33 CPR 
328.3. A Jurisdictional Wetlands Evaluation report including the 298C-A8 amendment area 
will be submitted to COE for verification and a revised Appendix DIX10 will be submitted to 
WDEQ!LQD based on the results of the COE verification. According to the Etchepare Quarry RECmv 

Permit 298C-A8 mine plan, none of the verified or potential wetlands would be disturbed. ·~6w '; 
~-' __ IVDtiJ/f.OD / 

The 1995 and 2005 wetlands evaluations identified approximately 6.5 acres of non- · · 
jurisdictional other waters of the U.S. Potential isolated, non-jurisdictional, ephemeral stream 

Mountain Cement Company March 2010 
Etchepare Quarry, Permit 298C-A8 Page DIXl0-3 
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channel other waters of the U.S. within the 298C-A8 amendment area occupied approximately 
152,405 feet. 

DIXlO.S.O SOURCES 

U.S. Fish and Wildlife Service (USFWS), 2010, National Wetlands Inventory Mapper, 
Available on the Internet at: <http://www.fws.gov/nwill>. 

U.S. Army Corps of Engineers (COE), 1987, Corps of Engineers Wetlands Delineation 
Manual, by the Environmental Laboratory, Department of the Army, Waterways 
Experiment Station. 
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Table DIXl0-1. Jurisdictional within the 298C Permit Boundary and Potential Wetlands and 
Other Waters of the U.S. within the 298C-A8 Amendment Area. 

Channel Designation 
(See Map DIX 10-1) 

1995 Evaluation 
ES1 
SP1 

2005 Evaluation 
2010 Evaluation 

Government Gulch 
DA1-C-1 
DA1-C-2 
DA1-C-5 
DA1-C-6 
DA1-C-8 
DA1-C-10 
DA1-C-11 
DA1-C-12 
DA1-C-13 
DAl-C-14 
DA1-C-15 
DA1-C-16 
Government Gully 
DA2-C2 
DA2-C3 
DA2-C4 
DA3-C1 
DA3-C2 
DA3-C3 
DA4-C1 
DA4-C2 
DA4-C3 
DA4-C4 
S36-C1 
S36-C2 
S36-C3 
S36-C4 
S36-C5 
DA8-C1 
Telephone Canyon 
DA12-C1 
S18-C1 
Site 1 
Site 2 
Site 3 
Site 4 
Site 5 

Total 

Jurisdictional Wetlands or Other Waters 
ofthe U.S. 

(Approximate Acres) 

0.30 (Verified) 
0.40 

0.04 (Potential) 
0.54 (Potential) 
0.51 (Potential) 
0.11 (Potential) 
2.16 (Potential) 

0.70 Acre Verified 
3.36 Acres Potential 

Potential Non-Jurisdictional Other 
Waters ofthe U.S. 

5.5 Acres 

1.0 Acre 

11,165Feet 
3,690 Feet 
1,968 Feet 
4,196 Feet 
7,723 Feet 
6,224 Feet 
2,428 Feet 
6,058 Feet 
11,338 Feet 
3,293 Feet 
11,222 Feet 
2,667 Feet 

Feet 
11,196 Feet 
4,044 Feet 
2,930 Feet 

Feet 
5,896 Feet 
4,549 Feet 
787 Feet 

2,183 Feet 
2,069 Feet 
192 Feet 

Feet 
1,251 Feet 
2,456 Feet 
3,124 Feet 
3,248 Feet 

Feet 

. ...... ~?!.?}!~~! 
5,643 Feet 
2,865 Feet 

Feet 

6.5 Acres 
152,405 Feet 



( 

( 

APPENDIX D IX 10 
MAPS 

RECEIVED , --.... --..._..:: 



LE END 
~ Jurisdictional or Potential Juri dictional W and 

- - Paten 'al OtherW sof U.S. 

--- Perennial Fl 

--- 298 ~-AS m uncia 

C Permit ound 

i=7'=rrl rre ine eas 

"--.L'--LL 29BG-AE Mine B1 

FR .. £ 

P DIX10-1 

JURISDICTIO ALAND POTENTIAL 
WETLANDS AND 

0 ER ATERS OF THE U.S. 
THE CHEPA E U 

c 
TERR AVE. 

lOAN, WV. 1 1 
(307) 72 761 5 

G 



( 

( 

APPENDIX D IX 10 
APPENDIX DlXlO-A (PHOTOS) 



( 

( 

( 

Photo 1. Well No. P80876W located immediately east of 
the Mountain Cement Etchepare Quarry permit 
area that supplies water to wetlands along 
Ephemeral Stream ES1, 1995. 

Photo 2. Wetlands located along Ephemeral Stream ES1. 
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Photo 3. Mountain Cement Company Etchepare Quarry 
Stockpond SP1, 1995. 
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REPLYTO 
ATTENTION OF 

Wyoming Regulatory Office 

Mr. JeffBrasher 
Mountain Cement Company 
5 Sand Creek Road 
Laramie, Wyoming 82070 

Dear Mr. Brasher: 

DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, OMAHA DISTRICT 

WYOMING REGULATORY OFFICE 
2232 DELL RANGE BOULEVARD, SUITE 210 

CHEYENNE WY 82009-4942 

September 28, 2010 

This letter is in response to information we received from WWC Engineering (WWC) on 
September 3, 2010, concerning Department of the Army authorization to undertake limestone 
mining activities within a 600-acre area within the Etchepare Quarry Expansion (WYDEQ 
Permit# 289C-A8) near Laramie. The proposed 600-acre mining area is located on land 
managed by the State of Wyoming in Section 36, Township 15 North, Range 73 West, Albany 
County, Wyoming. 

The U.S. Army Corps of Engineers regulates the placement of dredged and fill material 
into waters of the United States in accordance with Section 404 ofthe Clean Water Act (33 
U.S.C. 1344). The term "waters of the United States11 has been broadly defined by statute, 
regulation, and judicial interpretation to include all waters that were, are, or could be used in 
interstate commerce such as streams, reservoirs, lakes and adjacent wetlands. The Corps 
regulations are published in the Code of Federal Regulations as 33 CFR Parts 320 through 332. 
Information on Section 404 program requirements in Wyoming can be obtained from our web 
site at https://w-vvw.nwo.usace.army.mil/html/od-rwy/Wyoming.htm 

We have reviewed the wetland delineation, maps, and pictures WWC provided along 
with aerial photographs of the area to be mined. We determined that the entire 600 acres is 
located in upland. Therefore, the mine permit area does not contain any waters of the United 
States as defined at 33 CFR Part 328.3(a). 

, 
In the March 28, 2000, edition of the Federal Register (VoL 65, No. 60), the Corps 

implemented an administrative appeals process for jurisdictional determinations. This letter 
serves as an approved jurisdictional determination. The landowner and other affected parties 
may appeal any determination to the Northwestern Division Appeals Officer, Mr. David Gesl, by 
obtaining a Notification of Administrative Appeal Options and Process (NAO) form at our web 
site. Section "D" of the NAO explains the procedures for appeaL The NAO form must be 
submitted to Mr. Gesl at the address shown on the NAO form prior to November 27,2010, or 
forfeit the right to an administrative appeaL 

TFN 5 1/110 
~'.nn AUG 4 ,2011 
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As a result of this analysis, we determined that Department of the Army authorization is 
not required for any limestone mining activities within the 600-acre area because it would not 
require any discharges of dredged or fill mateii.al into waters of the United States. This 
determination does not eliminate requirements to obtain any other applicable federal, state, tribal, 
or local penni ts. 

Thank you for your interest in cooperating with requirements ofthe U.S. Army Corps of 
Engineers' regulatory program. Please contact Mr. Kevin Little at (307) 772-2300 and reference 
file NW0-2010-02201 if you have any questions. 

Copies Furnished: 

Troy Summers 
WWC Engineering 
611 Skyline Road 
Laramie, Wyoming 82070 

Sincerely, 

'L-~.w u_. r£l~-~ 
Jatthew A. Bilodeau 
Program Manager 
Wyoming Regulatory Office 

The Omaha District, Regulatory Branch, Wyoming Regulatory Office is committed to providing quality and timely 
sen,ice to our customers. In an effort to improve customer service, please take a moment to complete a Customer 
Service Survey found on our web site at https://www.nwo.usace.army.mil/html/od-rwy!survey.htm Paper copies of 
the survey are also available upon request for those without Internet access. 

2 
TFN 5 11110 
RECO AUG 4,2011 
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Introduction 

APPENDIX EIX 

Mountain Cement Co. 

Etchepare Limestone Quarry 

Permit #298C-A8 

Prepared By: 
Mountain Cement Co 
Laramie, Wyoming 

August 2012 

This appendix contains information pertaining to the original permit area as well as lands 
through this amendment, the A8 Amendment, as required by Form 1 item (e). The information is 
in the form of maps, or references to maps already existing within the application. 

Permit 298C-A8 
Etchepare LS Quarry 
Revised: August 10, 2012 

EIX-0 

TFN 5 1/110 
Approved: ___ _ 
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j/"""' Form 1 item (e) 

(i) Lands to be affected by mining are presented on Map MPIX-1. 

(ii) Drainage areas within and surrounding the Permit Area are shown on Map DIX6-1. 

(iii) The location and names of all roads, railroads, public/private right-of-ways and 

easements, utility lines, lakes, streams, creeks, springs, other surface water courses, 

oil wells, gas wells, and water wells adjacent to the permit area are shown on Map 

EIX-1. 

(iv) There are no areas disturbed or proposed to be disturbed by subsurface/underground 

mining on or adjacent to the permit area. 

(v) The names, addresses and boundary lines of the present surface landowners adjacent 

to the permit area are shown on Map EIX-2. 

(vi) The location, ownership, and uses of all buildings on, or adjacent to lands to be 

affected are shown on Map EIX-2. 

(vii) The permit boundary for the original 298C permit and successive amendments is 
:/"""' 
ii shown on Map EIX-3. 

Permit 298C-A8 
Etchepare LS Quarry 
Revised: August 10, 2012 

EIX-1 

TFN 5 11110 
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Private Road Right of Ways 

Laramie False Sage Area 
Nature Conservancy Easement 

Union Pacific Rail Road 

AT&T Fjberoptic Cable 

Creeks, Streams, and Surface 
Water Courses 

Spring 

Pipeline Corridor 

U.S. Interstate Route 80 

For location of groundwater wells 
adjacent to the permit area, please 
see Map DIX6-5. 

ll4mll• l/l milo 

l320 ft 2640 ft 

HN51!110 
RE!iDMAR 07.2013 

1 hllle 

5280 ft 

Appendix EIX Map EIX-1 
j General Map of Amendment Area and Surrounding Area 
' 
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Proposed 298C-A8 Amendment Areas 

Currently Approved 298C Permit Area 

Adjacent Surface Owner Boundary 

EXAMPLE Surface Owner 

• Structure with Address 

Appendix EIX Map EIX-2 
Surface Owners of Record AdJacent to the Permit Area 

Permit # 298C-A8 HN 5 1/110 
OCT 15.2012 

Etchepare Limestone Quarry 
jK•vls•d liY• _uo._t•• 

41 ¥£!![!!~!!' jUUign Byo Do.t•• 
AHM&ADN 08/22/1 AUM 0812212012 

jK•viSeCI lly• Do. til jUre>wn By• Do. teo 
AHI\t 08/ll/2012 

jRevlsed By• Do.t•• 5 Sand Creek Rd. 
ed By• ~~~-.., 

Laramie, Wyn. 82070 
(307) 745-2687 



• I 

f g9[-SPi (tOE! 
Ot 0l 8 ·o.CM "i1,1riiD.trJ7 

••~'On ·~~ ,. .. ,.~~~ ·pu 'Jn .l.J pun!oJ· s-
•"+'O(J ~~~ piOSJAill 

tiOUlt/80 WJIV 

.:;viilnow~ oii!I.'Oa .~~ ........ ~ ··~'O(J o.o\11 IOiiSIAill 

~:rw8o w~~ 1/n/80 ~V '!II~HV 
,. u<a u8f•• Oil~ 'Of'! PUIAiOl 

AJJllnQ auo}sawn aJlldaq:>l:J 
8V-;)86t # lfWJad 

Sluampuawv aA!ssaa;ms 1'f1£;uy l!W.lad JllU!2iJ.lO 

Z! OZ' Sl 130 £-xnrduw 
01 !/I S /JH XI3 X!puaddy 

i\.1.nmo u~JJu M ;J61 £ 

(p~su~p(f puog) 
u~JV 1u~wpu~wv 9V-;J86Z 

~V-;J86Z 

tV-86Z 

£V-;J86Z 

zv-;J86Z 

J86l 

U~JV l~UIJ~d 

;)86l p~AoJddy A[lU~JJn;J 
SU~JV 

lU~wpu~urv 8V-;J86Z p~sodoJd 

~I 
~~~~~~ 
lg~g~~ 

17/1 

,. 

/ 
i 

·"j' 
•' ' . ;_! 

; r,_ 
,, 

' , ' 
~ 
'! 

' . 
\':! ll-9t~ -~} 

,, 

' ' 

,-

' 

I 

\ 
' '\ 

' ( 

' J ': 
\ 

' l 

' / 

; 
t 

• 
~ r~ ~-. 

'""";":..:._,.,. ···~-.. -
... .::.;:.. ") ..... 

' 

/ 
' 

' ' 

9G 

' 
j 

--

,. ' 

.,_ 
• < 

' ,, • 
' 

., 



.~· 

. Introduction 

Appendix PIX 

Parties to Receive Notice 

Mountain Cement Co. 

Etchepare Limestone Quarry 

Permit #298C-A8 

Prepared By: 
Mountain Cement Co 
Laramie, Wyoming 

August 2012 

This appendix contains a list of surface owners to receive notice as described and required by W.S. § 35-
: 11-406(j) . 

. ~ 
·. _ _,rmit 298C-A8 
Etchepare LS Quarry 
Revised: August 10, 2012 

PIX-0 

TFN 5 1/110 
Approved: ___ _ 

TFN 5 f/ffO 
riF~D OCT 15,2012 



Last Name First Names Mailing Address City State Zip 
~ams Mary P & John P 1204 Adams Ave Rock Springs WY 82901 

·~1 

.sworth Scott & Penne 5710 E Skyline Dr Laramie WY 82070 
Arbour Vincent P. 1111vinson Laramie WY 82070 

Aukerman Ryan A. 1520 Boswell Ct Laramie WY 82070 
Avery Richard & Cindy 3630 Howe Rd Laramie WY 82070 
'Baltimore Jeffrey A. 4848 Juniper Dr Laramie WY 82070 

Barlow William A. & Lynnette L. 64 Eagles Nest Lane Laramie WY 82070 
Barnes Donald J. & Yvonda D. P.O. Box 608 Laramie WY 82073 

.Barthelmes 
Craig P. & Beyer, Edith 

130 Jacka lope Ct Laramie WY 82070 A. 

iBienz Thomas A. & Karen R. 1826 Beaufort Laramie WY 82072 
I 

!Bonham Peavy B. & Jennifer B. 4271 Howe Rd Laramie WY 82070 
IBoysen Revocable Robert D. & Penny B. 

P.O. Box 1691 Laramie WY 82073 I 

:Trust Boysen 

1Bredehoft Roger A. & Wendy E. 4803 Ponderosa Lane Laramie WY 82070 
I 

:Bressler Wesley R. & Lurlene 3228 Mesquite Lane Laramie WY 82070 

:Breyfogle William P.O. Box 22 Centennial WY 82055 

iBrian Daniel P. & Debra L. 4808 Aspen Lane Laramie WY 82070 

'Brisendine Michael R & Michelle 54 Paradise Valley Rd Laramie WY 82070 

Brown 
Shawn M., Gary & Mary 

40 Paradise Valley Rd Laramie WY 82070 
F. 

/---\wn Gary R. & Mary F. 9 Paradise Valley Rd Laramie WY 82070 

ouckner Kim & Laura C. 5010 Valley View Rd Laramie WY 82070 

, Bureau of land Great Divide Resource 
P.O. Box 670 Rawlins WY 82301 

, Management Office 
1 Caithlin G. Grimes Grimes, Caithlin G. & 

3317 Mesquite Lane Laramie WY 82070 ' 

:Revocable Trust Deirdre Odwyer 

:Callaway Revocable Callaway, Wayne & 
3401 Juniper Dr Laramie WY 82070 

1 Trust Peggy 
Carolyn B. Miller Richard H. Miller Living 

101 Eagle Nest Lane Laramie WY 82070 
Living Trust Trust 

Carson Jay G. & Cinthy A. 3025 Pope Springs Rd Laramie WY 82070 

. Castano Matthew F. G 3630 Juniper Laramie WY 82070 

Christensen David J & Susan T 4388 Vista Dr Laramie WY 82070 
1 City of laramie 4061nvison Laramie WY 82070 

! Clute John A. & Sara D. 222 Mountain Air Drive Laramie WY 82070 

I Chris & Jenny Revocable 
1332 Grafton Laramie WY 82070 ~Colter 

Trust 

i Constantinides Christos T. & Janet C. 5110 Summit Dr Laramie WY 82070 

; Cotton Kathryn E. & Jean K. 2019 Carls Rd Cheyenne WY 82009 

· Cotton Holdings, llC 5520 Yellowstone Rd Cheyenne WY 82009 

Covell James R. 3345 Juniper Dr Laramie WY 82070 
(" 
1 ,rmit 298C-A8 TFN 5 1/110 
Etchepare LS Quarry Approved: 
Revised: August 10, 2012 

TFN 5 PIX-I 1/110 
~'::"'1'1 nr.r tfi.,n12 



Dale Daniel & Kimberly 5146 Piper Rd Laramie WY 82070 

David E. Walrath Christel B. Walrath 
Living Trust Living Trust 

3429 Wyatt Ct Laramie WY 82070 
( ', 

1id G. Earnshaw Jean L. Earnshaw Living 
LIVing Trust Trust 

3220 Aspen Lane Laramie WY 82070 

·Davis Burton S. & Joann B. P.O. Box 2194 Laramie WY 82073 

DeJohn Kenneth D. 3236 E Grand Ave H-188 Laramie WY 82070 

1DeVore Michael A PO Box 1148 Laramie WY 82073 

:Doyle Mark W. & Lynnette A. P.O. Box 2292 Laramie WY 82070 

'Dzialak Matthew PO Box 430 Laramie WY 82073 

;Espinoza Angela K. & Henry P. 3204 Ponderosa Lane Laramie WY 82070 

1Etchepare Jr. 
Paul G. Ethepare Jr. P.O. Box 1163 Laramie WY 82073 

~Revocable Trust 

:Ferris Thomas J. & Rebecca L. 3001 Sage Dr Laramie WY 82070 
1Fisher James R. 3220 Sage Dr Laramie WY 82070 

iFoulke Thomas K. 4812 Ponderosa Lane Laramie WY 82070 

1Frank Alan & Cheri C. 3305 Ponderosa Lane Laramie WY 82070 
I 

Harry Keener Jr. & Lisa 
I Fry 4935 Valley View Laramie WY 82070 
I s. 
I Gaddis Jenelle 182 Paradise Valley Rd Laramie WY 82070 

,Ganfield Roger A.· P.O. Box 850 Guernsey WY 82214 

;Gapter Douglas L. & Kelly D. 35 Targhee Laramie WY 82070 

1Gonzales Ronert L. & Jane R. 105 Satanka Road Laramie WY 82070 

("'ndAvenue 
1404 Grand Ave Laramie WY 82070 

Aporation 

Guice Jimmy D. & Robyn A. P.O. Box 310 Laramie WY 82073 

Haefner John A. & R. Renee 4825 Sunset Dr Laramie WY 82070 

Hansen William L. & Nancy B. 6323 Grandview Drive Laramie WY 82070 

Hardy Scott & Melissa 5200 Howe Rd Laramie WY 82070 

Hargraves Garrie D. & Pamela E. 1402 Koster Rd Cheyenne WY 82009 

,Hargraves Kent & Sandra 1064 S Davenport Dr. Grantsville UT 84029 

,Heard George E. & Anna Maria P.O. Box 2228 Laramie WY 82073 

,Hedley Frank A. & Connie L. 3125 Sage Dr Laramie WY 82070 

:Helling Ronert F. & Carolyn W. P.O. Box 762 Laramie WY 82073 

;Henschel Howard L. & Nanette R. 3725 Howe Ln Laramie WY 82070 

1 Herbert D. Pownall 
Pownall, Herbert D. 5000 Sunset Dr Laramie WY 82070 

i Revocable Trust 

'Higham Jill 5315 Meadow Laramie WY 82070 

:Hoopes Verdon & Debbie 1505 Palomino Dr Laramie WY 82070 
I 

:Hughes Harlan & Lois 30 Ramble A Rd Laramie WY 82070 

i Hurwitz Caroline Elizabeth 809 Ord St Laramie WY 82070 

'Ibarra Mario A. & Troy J. 118 Mountain Air Rd Laramie WY 82070 

I Jacobs James J. & Carol A. 3542 Sage Drive Laramie WY 82070 

~~ell Ronald E. & Barbara A. 5330 Meadow Lane Laramie WY 82070 
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'Jauncey William T & Marcia B 3204 Mesquite Lane Laramie WY 82070 

Jenkins Vicki & Mark Wheelis 2525 9th Ave West Seattle WA 98119 

~D Ranch LLC 1960 US HWY 85 Cheyenne WY 82009 

.nson Elliott E. & Elizabeth H. P.O. Box 1655 Laramie WY 82073 

Johnson James A. & Deanna S. 5203 Meadow Lane Laramie WY 82070 

Johnson OryJoe 3215 Sage Dr Laramie WY 82070 

1
Kaltenbach C. Colin & Ruth H. 727 E Via Entrada Tucson AZ 85718 

!Kerr Greg & Dianna . 15 Kerr Laramie WY 82070 

!Kersting James Patrick 4230 Howe Rd Laramie WY 82070 

I Kite Byra A. Ill 3333 Sage Dr Laramie WY 82070 

:Kline Margaret PO Box 785 Laramie WY 82073 
I 

;Knopp Larry V. & Roxi A. 4919 Wyatt Ct Laramie WY 82070 

Kuhn Vicki S. PO Box 2870 Cheyenne WY 82003 

'Lane Phillip A 5051 Howe Lane Laramie WY 82070 

Laramie Plains PO Box 188 Laramie WY 82070 
;Antenna & TV Assoc. 

I Lazy JW Investment 
4630 Vista Dr Laramie WY 82070 

:company, LLC 

:Lindahl Peter M. & Joanne H. 5415 Meadow Lane Laramie WY 82070 

Lodgepole Ranch LLC 1960 US HWY 85 Cheyenne WY 82009 

Luhr Suzanne C. & Wesley L. 603 s 12th Laramie WY 82070 

~Machalek, RichardS. Barnes, Donna A. 4915 Sunset Dr Laramie WY 82070 

I March Jeffery J. & Cindy L. 3926 Canyon Court Laramie WY 82070 
\ 

rshall Kent G. & Janice J. 5505 Sunset Dr Laramie WY 82070 

Martin Tom 4285 Soldier Springs Rd Laramie WY 82070 

·Martin William P 5530 Skyline Dr Laramie WY 82070 

Matthew Brown 
680 State Rd 344 Edgewood NM 87015 

Revocable Trust 

1
Maurer Darren L & Emily J PO Box 260034 Lakewood co 80226 

1 McLean 
Howard Lee & 

5301 Wabash Ave Terre Haute IN 47803 
' Katherine 

1 

Michael R. Boyd Michael R. & Cynthia S. 
350 Gilmore Gulch Laramie WY 82070 

1 

Living Trust Boyd 

I Moffett 
Mark A. & Mary B. 

5520 Skyline Dr Laramie WY 82070 
Ruskey-Moffett 

1 Monroe Timothy Earl & Ruth 3203 Ponderosa Lane Laramie WY 82070 

Montgomery Donald L. & Carol L. 3350 Mesquite Lane Laramie WY 82070 

; Moore, Robert A. Moldenhauer, Susan B. 4024 Pope Springs Rd Laramie WY 82070 

! Mountain West Farm Mutual Insurance 
·Bureau Company 

P.O. Box 1348 Laramie WY 82073 

I 
. Myers Sandra A & John E. P.O. Box 543 Laramie WY 82073 

1 

Nature Conservancy Randy Craft 258 Main St, Ste #200 Lander WY 82520 

I AlanW. & Andrea C. 
; Nichols 

Devita 
3213 Mesquite Lane Laramie WY 82070 
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Novak Lance 5306 Skyline Dr Laramie WY 82070 
O'Donnell Gregory W. & Debra L. P.O. Box 1021 Laramie WY 82070 

(~en Ronald H. & Anne T. 4848 Sage Dr Laramie WY 82070 

11tin James A. & Jo Marie 14 Paradise Valley Rd Laramie WY 82070 
Pajak Mark W. & Nancy R. 1422 Bridger Rd Laramie WY 82070 

Pantier Vincent M. & MartiS. 4100 Howe Rd Laramie WY 82070 

Paul Margret M 3210 Evergreen Dr Laramie WY 82070 

Pawlowski Clara M. P.O. Box 1825 Laramie WY 82070 
Pearson. Michael A 1424 W. 31st Street Cheyenne WY 82001 

Petrie Connie M. & James C. 4804 Evergreen Dr Laramie WY 82070 

:Pilot Peak LLC 1960 US HWY 85 Cheyenne WY 82009 

Prahl Kevin L. & Joanne M. 4310 Howe Rd Laramie WY 82070 

Rapson 
David J. & Shelley 

170 Paradise Valley Rd Laramie WY 82070 
Fahnanstiel 

Reif F. David & Ilona J. 3340 Aspen Lane Laramie WY 82070 

,Reilly William Alan 133 Mountain Air Dr Laramie WY 82070 

;Rhodine Brent N. & Karen E. 3203 Juniper Dr Laramie WY 82070 

;Richards Mary 3202 Aspen Lane Laramie WY 82070 
1Robbins Craig D & Paula L 5148 Valley View Rd Laramie WY 82070 

.Rogers Rodney D. & Mary N. 3320 Mesquite Lane Laramie WY 82070 

;Rollin Robert Leon 2640 S Hubbard Rd Lowellville OH 44436 

Rollin Bernard E. & linda M. 2101 E County Road 30 Fort Collins co 82525 

1
R.Q!Iin H. Abernethy Carolyn A. Abernethy 

12 Trotter Ln Laramie WY 82070 
ng Trust Living Trust 

Ronald Wayne Maars Glenna Louise Maars 
376 Gilmore Gulch Laramie WY 82070 

1Trust Trust 
I 

:Root Margaret L. 3049 Sage Dr Laramie WY 82070 

Rovani 
Joseph R. Jr. & E. 

5635 Sunset Dr Laramie WY 82070 
Margarita 

,sailors Erin M. 5710 Howe Rd Laramie WY 82070 

isandra B. Brame 
Sandra B. Brame P.O. Box 2104 Laramie WY 82073 

Living Trust 

Schaaf 
' 

Joseph G & Eva M PO Box 658 Laramie WY 82073 
' 
'Scherer Robert L. II P.O. Box 2060 Laramie WY 82073 

:schroyer Gordon L. & Julie M. 5300 Canyon Ranch Rd Laramie WY 82070 

ischutterle RobertJ. & Kacee K. 1613 Hackney Dr Laramie WY 82070 

;schutz Marvin P & Mary Jo 7903 Powderhouse Rd Cheyenne WY 82009 

:scott 
Walter D. Scott & 

3213 Juniper Dr Laramie WY 82070 
Suzanna L. Penningroth 

1 Sinner Leonard A. Jr. 600 S 2nd St Laramie WY 82070 

;Smallwood Jason & Stacey 64 Paradise Valley Rd Laramie WY 82070 

I State of Wyoming 
Off. of State Lands & 

Herschler Building 3-W Cheyenne WY 82002 
Investments 

• Steinkraus Peter B. & Holly B. 5949 Howe Lane Laramie WY 82070 
!r-' 
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Strom Richard E. 

~undial Acres, Inc. Malin, James 

r~ierczek 
Clinton Andrew & 
Dennie Lynn 

;frotter Richard L. & Diane H. 

Ullrich John A & Tracy A 

United States Forest 
Laramie Ranger District 

Service 

,Uren 
W. Richard & Mickey 
Ann 

iWalden William E. & MaryS. 

Wallen David F. 

!Walsh Jerry B. 

Walsh Jerry Travis & Aimee 

lwarren Livestock, 
uc 
iwaitkus Brian R. 

;webb Eric B & Kathleen L. 

!Wechsler Perry J. 

!wei bel Torry & Julia 

I Wilkerson Gary C. & Norma N. 

!Williams Paul A. & Judy L. 

1

Williams Shannon Marie 

,........,fkert Wade D. 
I 

. ....~ung Maude E. 
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67 Eagle Nest Ln Laramie WY 82070 

3428 Sage Dr Laramie WY 82070 

3201 Aspen Lane Laramie WY 82070 

4820 Vista Dr Laramie WY 82070 

4630 Vista Dr Laramie WY 82070 

1961 US HWY 85 . Cheyenne WY 82009 

P.O. Box 1411 Laramie WY 82073 

5720 Gap Rd Laramie WY 82070 

4810 Ponderosa Lane Laramie WY 82070 

5602 Gap Rd Laramie WY 82070 

5410 Meadow Lane Laramie WY 82070 
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3445 Evergreen Laramie WY 82070 

5445 Valley View Laramie WY 82070 

12545 Northlake Court Fairfax VA 22033 

TFN 5 1/110 
Approved:. ____ _ 

PIX-5 
TF'N 5 1/110 
~~r.n ncr 15,2012 



( 

( 

Mine Plan IX 

PERMIT #2g8C-A8 
Etchepare Limestone Quarry 

SUBMITTED TO: 
WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY . 

Permit 298C-A8 
Etchepare LS Quarry 
Revised: May 2012 

LAND QUALITY DIVISION 
HERSCHLER BUILDING 

CHEYENNE, WYOMING 82002 

SUBMITTED BY: 
MOUNTAIN CEMENT COMPANY 

5 SAND CREEK ROAD 
LARAMIE, WYOMING 82070 

(307)745-4879 

Submitted: Apri/2010 

MPIX-0 

TFN 5 11110 
Approved: ___ _ 

TFN 5 f/110 
RFr.n OCT 15,2012 



( 

TABLE OF CONTENTS 

Section 

MPIXI-1.0 Site Location 

MPIX-2.0 General Description 
MPIX-2.1 Type ofMine .................................................................... . 
MPIX-2.2 Life ofMine ..................................................................... . 
MPIX-2.3 Equipment. ....................................................................... . 
MPIX-2.4 Nature of Ore Reserve ..................................................... .. 
MPIX-2.5 Other Minerals or Claims ................................................ .. 

MPIX-3.0 Description of Operation 
MPIX-3.1 Facilities ........................................................................... . 
MPIX-3.2 Access and Haul Roads .................................................... . 
MPIX-3.3 Power and Communication Lines .................................... . 
MPIX-3.4 Solid Waste Disposal. ...................................................... . 
MPIX-3.5 Railroads or Other Facilities (including Fueling) ............ . 
MPIX-3.6 Mineral Storage and Stockpile Sites ............................... .. 
MPIX-3.7 Access Control Features ................................................... . 
MPIX-3.8 Storage and Equipment Refueling Areas 

MPIX-4.0 Mining Method and Schedule 
MPIX-4.1 Topsoil. ............................................................................ . 
MPIX-4.2 Pit Excavation and Overburden ....................................... . 
MPIX-4.3 Limestone Handling ......................................................... . 
MPIX-4.4 Blasting ............................................................................ . 
MPIX-4.5 Air Blast Limitations ....................................................... .. 
MPIX-4.6 Peak Particle Velocity Limitations .................................. . 
MPIX-4.7 Mine Sequence ................................................................. . 
MPIX-4.8 Mining Hydrology ........................................................... .. 
MPIX-4.8.1 Surface Water Control Plan ........................................ .. 
MPIX-4.8.2 Facility Ponds ............................................................... . 
MPIX-4.8.3 Alternate Sediment Control Methods (ASCMs) .......... . 
MPIX-4.8.4 Sediment Traps and Storm Water Ponding Areas ........ . 
MPIX-4.8.5 Culverts and Drainage Ditches ..................................... . 
MPIX-4.8.6 Surface Water and Ground Water Monitoring During Mining 
MPIX-4.9 Public Nuisance and Safety ............................................. . 
MPIX-4.9.1 Hours of Operation .................................................. : .... . 
MPIX-4.1 0 Archaeological and Paleontological Resources ............ .. 
MPIX4.11 Wildlife Monitoring and Protection Plan ........................ . 

MPIX-3 

MPIX-3 
MPIX-3 
MPIX-3 
MPIX-4 
MPIX-4 
MPIX-4 

MPIX-5 
MPIX-5 
MPIX-6 
MPIX-6 
MPIX-6 
MPIX-6 
MPIX-6 
MPIX-6 
MPIX-7 

MPIX-8 
MPIX-8 
MPIX-8 
MPIX-10 
MPIX-11 
MPIX-13 
MPIX-14 
MPIX-14 
MPIX-16 
MPIX-16 
MPIX-17 
MPIX-17 
MPIX-18 
MPIX-18 
MPIX-20 
MPIX-22 
MPIX-23 
MPIX-24 
MPIX-24 

Permit 298C-A8 
Etchepare LS Quarry 
Revised: May 2012 

TFN 5 1/110 
Approved: ----

MPIX-1 TFN 5 1/tfO 
REr.n ocr 15,2012 



( 

I 

\ 
' 

MAPS 
MPIX-1 

Etchepare Limestone Quarry Mine Plan 
MPIX-2 

Mine Sequence Map 

FIGURES 

Figure MPIX-1 

Map MPIX-1 

MapMPIX-2 

Basic Design of Sediment Control Structures (Rock Check Dams) 

MPIX-28 
& 

MPIX-29 

APPENDIX 
Appendix MPIX-A 

Stormwater Pollution Prevention Plan (SWPPP) 

Appendix MPIX-B 
Groundwater Monitoring Results 

Appendix MPIX-C 
Groundwater Monitoring Protocol 

Appendix MPIX-D 
Legal Documents For Howe Lane & N. Piper Haulroad 

Permit 298C-A8 
Etchepare LS Quarry 
Revised: April2013 

MPIX-2 

MPIX-AO 

MPIX-B1 

MPIX-C1 

MPIX-D1 

AUG ! 7 Z013 

TFN 5 1/110 
Approved: ___ _ 



MPIX-1.0 Site Location 

This mine plan covers Mountain Cement Company's (a.k.a. MCC) Etchepare Limestone 

Quarry, located approximately 7 miles southeast of Laramie, Wyoming in southern Albany 

County. More specifically it is located in Sections 7,17, 18, 19, 20, 21, 28, 29, 30, 31, 32, 33 

T15N, R72W, Sections 13, 24, 24, 26, 36 T15N, R73W, 6th P.M. and occupies approximately 

8434 acres (Map MPIX-1). The site varies in elevation from 7400' to 8700'. Mining activity 

will take place on approximately half of the permit area. Access to the mining areas will be 

provided by a network of haulroads; the particular road being used at anytime will be a result of 

the area being mined. The yearly and current projected mining activities will be updated and 

shown in the Annual Report (Permit No. 298C), and submitted to the LQD. 

MPIX-2.0 General Description 

MPIX-2.1 Type ofMine 

The rock mined in this quarry is limestone. Limestone is a major raw mix component for 

( the manufacture of Portland cement. At current cement production rates, approximately 840,000 

tons of limestone will be removed each year from all ofMCC's various limestone quarry sites. 

The limestone deposits in this quarry vary in quantity and quality; therefore, it is essential that 

MCC be able to quarry multiple pits at any given time for blending purposes. Also, due to the 

harshness and unpredictability of weather in the Laramie Basin, MCC must be able to access 

multiple pits in case of adverse weather conditions Mining in the this quarry will begin in the 

southern extents of the permit area and move west, then will move to the far north and progress 

southward as MCC mines eastward up the ridge crests, as shown on Map MPIX-1. 

\ 

MPIX-2.2Life of Mine 

MCC estimates the reserve life of the Etchepare Limestone Quarry to be at least 125 

years and could be at most 200 years. This reserve life estimate is based on an approximate 

annual limestone demand of500,000 tons until2027, when the Weaver Quarry becomes 

depleted; then an estimated 1.1 MTons (million tons) will be mined each year. The reserves are 
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estimated to be approximately 200 MTons when taking into account mining 2 layers oflimestone 

in approximately half the pits. 

MPIX-2.3 Equipment 

MCC owns and maintains an equipment fleet that is used at all of its quarries. That 

equipment currently includes portable jaw and cone crushers and associated van trailers, 

Caterpillar 972 and 988 wheel loaders, a Caterpillar D8 track-type tractor bulldozer, a Caterpillar 

140 motor grader, 2 Caterpillar 637 open bowl wheel tractor-scrapers, a Caterpillar 320 

hydraulic excavator, conveyors, several belly-dump haul trucks, and a skid steer loader. 

Equipment related to blasting will be used by a blasting contractor; this equipment currently 

includes a track mounted pneumatic rock hammer drill, and a blasting agent bulk straight truck. 

That drill is also used for exploratory drilling currently. In the future MCC may operate larger 

Off-Highway Quarry Haul Trucks, larger Mining Shovels, larger Wheel Loaders, and conveyor 

systems 

( MPIX-2.4Nature of Ore Reserve 

The permit area is located on the southeast side of the Laramie Basin, on the western 

flank of the Laramie Mountains. In the subject area, strata of Pennsylvanian and Permian Ages 

dip approximately 2° generally to the west-northwest away from the Laramie Mountains and 

toward the center of the basin. The stratum that outcrops within the permit area is primarily the 

limestones and sandstones of the Casper Formation. It has also been noted that there is a wide 

variability in the limestone strata, especially in thicknesses thinning from North to South, but 

also in the chemical, sedimentological, petrological, and paleontological composition. The 

limestone deposits mined may range from 10 to 20 feet in thickness; in nearly half of the pits 

MCC will mine 2limestone deposits. For more information on the Nature of the Ore Reserve 

see the DIX5 Geology Appendix and the DIX3A & B Archeology & Paleontology Appendices. 

MPIX-2.50ther Minerals or Claims 

There are no currently identified deposits of other minerals within the quarry area. No 

known other mineral claims exist within the quarry area. 
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MPIX 3.0 Description of Operation AUG 27 

MPIX-3.1 Facilities 

Permanent facilities will not be required on-site. Facilities related to washing, 

maintenance, etc. will not be required within the permit area. MCC maintains its equipment fleet 

at the truck shop, located at MCC's Laramie plant, which is less than 7-miles from mine site. 

There will be no permanent buildings, or processing plants. There will a portable crusher that 

MCC will use in the pits to stockpile crushed limestone. 

MPIX-3.2 Access and Haul Roads 

Currently there are approximately 4 miles ofhaulroads within the Etchepare Quarry. 

These are main arterial haulroads are Howe Lane, Mountain Air Lane, and the North Piper 

Haulroad. These roads will remain in place after mining is complete and left for residental and 

private use. Mountain Cement uses the roads in Section 25 (Howe Lane & Mountain Air Lane) 

pursuant to permanent right-of-ways in the west half of the section and an agreement & easement 

with landowners in the east half, as documented by the attached Final Mandate and Warranty 

( Deed (see Appendix MPIX-D). Mountain Cement uses the road in Section 24 (North Piper 

Haulroad) pursuant to an agreement with the surface owner. 

In addition to the currently established haulroads, MCC plans on constructing 10.3 miles 

of additional haulroads to create access to and from the existing arterial haulroads. The total 

possible mileage ofhaulroad will be approximately 16 mile. These additional haulroads will not 

be permanent and will be constructed as needed and removed when hauling on them is complete. 

These haulroads will be placed on top of existing two-track roads where possible, and then 

reduced back to two-track roads when hauling is complete. The location of these roads will be 

provided in the annual report; the bond will be updated annually to reflect the addition and 

removal of these roads. 

Haulroads without paving may be treated with suitable dust suppressants, in addition to 

water, to control fugitive dust. The surface treatment will be maintained on a continuous basis 

for the period that the road is in use. 

There will be one road used as an access route only. This route is Skyline Drive adjacent 

to the interstate. This route will be used for personnel access only. 
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Mountain Cement will get WDEQ-LQD approval for the construction of all haul roads, 

and will submit information pertaining to the design and locations of the roads. 

MPIX-3.3 Power and Communication Lines 

Power and communication lines are not expected to be needed for this project and no 

existing lines will be affected. However, in the event that new power lines are deemed necessary 

they will be constructed in accordance with design criteria specified in: 

Olendorff, R.R., A.D. Miller, and R.N. Lehman. 1981. Suggested Practices for the 

Raptor Protection on Power lines-- the state of the art in 1981. Raptor Res. Rep. No.4, Raptor 

Research Foundation, Inc. Univ. Minn., St. Paul. 

MPIX-3.4 Solid Waste Disposal 

Solid waste will not be produced at the site so disposal areas are not needed. Any 

"':aste material from equipment or other sources will be hauled to the cement plant for proper 

disposal or transfer. 

MPIX-3.5 Railroads or Other Facilities (including Fueling) 

There will be no rail systems constructed; all material movement will be done by 

equipment listed above. Conveyors may be installed and used when mining in certain areas of 

the permit, these conveyors will be temporary in nature. 

MPIX-3.6 Limestone and Overburden Storage and Stockpiles 

The limestone will be crushed and stockpiled in the mined out pits. When possible, 

overburden will be hauled directly to the former pit and be placed below grade for use in 

contouring. Overburden will also be used to construct roads where necessary. Although it is 

MCC's intent to utilize the overburden for backfilling as its being removed; Map MPIX-1 shows 

the likely location of overburden stockpiles when storage is necessary. 

MPIX-3.7 Access Control Features 
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The site will not present a hazard to the public or animals. Lockable metal gates will be 

installed on the North Piper Haulroad, Howe Lane, Mountain Air Lane entry, and at the end of 

Skyline Drive. These four entrances will have 4' x 8' signs (main entrance signs) posted with 

warnings describing site activities and restricting access to authorized personnel only. Pursuant to 

Wyoming Statute § 3 5-11-415(b )(i)these entrance signs will also have on them information relative 

to the operation; including the company name, address, phone number, LQD permit number, 

authorized agent contact information, the quarry's name, and MSHA Identification number. 

The four main entry points will be locked during non-operating hours; all other access points 

will always remain locked. At the eastern edge of the permit boundary, MCC will lock the gates 

where U.S.F.S. roads dead end at the Mountain Land & Cattle property fence line, all other locks 

will be removed, and this fence line will be maintained regularly by MCC. In addition to removing 

all non-MCC locks from these gates, "Danger, No Trespassing" and "Restricted Area, Do Not 

Enter" signs will be posted at these gates. Existing livestock fencing will remain except in areas 

where mining will occur. All new fencing will be placed as needed to protect livestock, wildlife, 

and humans from hazardous operations. 

MPIX-3.8 Storage and Equipment Refueling Areas 

The Etchepare limestone quarry is within an area identified by the City of Laramie and 

Albany County as the Casper Aquifer Protection Area. Although Mountain Cement's quarries are 

identified as a Low Priority in the approved 2011 Casper Aquifer Protection Plan, Mountain 

Cement will employ Best Management Practices (BMP) to prevent adverse impacts to the Casper 

Aquifer. Areas away from the mine pits and blasting areas will be designated for the blasting 

magazines, rented portable toilet, storage shed containing equipment, tools, oil and antifreeze 

drums. (see MAP MPIX -1 ). A portable fuel tank may be located in the area away from the mine 

pits and blasting areas (as shown on MAP MPIX-1) for fueling equipment. Impermeable liners and 

berms will be used around any such fuel tank to prevent contamination of groundwater. 

Mobile and track equipment used in the limestone mining process (including, but not limited 

to those listed in the above Equipment Section) may be refueled via fuel tanker trucks in designated 

mobile equipment refueling areas throughout the quarries. These refueling areas will be moved or 
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additional refueling areas will be constructed as necessary. (MCC will provide a map showing the 

location of these mobile refueling areas with its annual report). While fueling, a catch-pan/bucket 

will be utilized to catch any drips or spills. A spill kit will be placed at all equipment refueling area 

to mitigate small spills. 

Each equipment refueling area will be constructed as follows: 

1. The refueling area will be large enough to accommodate a fuel truck 

and the single largest piece of mobile equipment to be used in the quarry; 

2. The refueling area will be constructed on intact limestone on the quarry floor and will be covered 

with a minimum of 40mm plastic and shale or fine sand; 

3. A layer of shale of sufficient thickness to prevent damage to the plastic liner will be 

placed on the plastic; 

4. A spill kit will be located in the mobile refueling area; 

5. AU-shaped berm will be place at the down gradient end of the refueling area with the opening 

facing up gradient. The berm will be made of fine grained material, i.e. fines left over after 

screening. The berm will be sized in such a way as to contain the maximum possible spill; and 

( 6. Appropriate signage will be placed in the refueling area. 

Prior to beginning the first use of any refueling area, MCC will submit a letter to 

DEQ/LQD signed by MCC's Environmental Manager, certifying that the mobile refueling area 

has been constructed or modified in compliance with the above standards. 

The portable crusher/screening plants are powered by diesel or gasoline generators. 

These generators have in-line primary fuel tank which will be located on a plastic liner. MCC will 

construct secondary containment consisting of a plastic-lined berm designed to contain the full 

contents of any such in-line fuel tank or other fuel storage units. The generator will be refueled by 

truck as necessary. While fueling, a catch-pan/bucket will be utilized to catch any drips or spills. 

All seams in plastic liners will be installed in such a manner that they will not be 

contaminant pathways. When a fueling area or containment is decommissioned any underlying 

material and plastic liners will be properly disposed of or be decontaminated prior to reuse. 

General equipment maintenance will be done at the plant. However, if it is necessary to 

repair a piece of equipment while at the quarry drop cloths will be used to catch any drips or spills. 
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Spill kits at all refueling areas contain a shovel, absorbents and disposal bags. Small spills 

will be cleaned up using the spill kits. Larger spills will be cleaned up immediately utilizing mobile 

equipment (i.e. backhoes, loaders, haul trucks, etc.). All contaminated material will be transported 

off-site and disposed of appropriately. 

MCC will notify Wyoming Department ofEnvironmental Quality, Water Quality 

Division of all spills of refined crude oil products (i.e. gasoline, diesel motor fuel, etc.) which occur 

in quantities greater than twenty-five (25) gallons. Notification to the division will be as follows: 

a) MCC will verbally report spills of greater than twenty-five (25) gallons to the division within 

twenty-four (24) hours, including notify the division of the type, quantity, and location of the 

release, and of the response, containment, and cleanup actions which MCC has taken or MCC 

proposes to take; and b) MCC will submit a written report to the division within seven (7) days 

following the reportable spill, describing the reportable release and steps taken to prevent a 

recurrence. 

Mountain Cement also commits to notifying City of Laramie and/or or Albany County in 

the event of a spill, as outlined in the approved 2011 Casper Aquifer Protection Plan. 

MPIX-4 .0 Mining Method and Schedule 

MPIX-4.1 Topsoil and Subsoil 

Topsoil, subsoil, and any plant growth media will be salvaged as topsoil. Topsoil 

material will be salvaged using wheel loaders, track-type tractor dozers, and/or wheel tractor 

scrapers. Please see Table DIX7-2 for projected soil salvage depths. The material will be 

replaced using the same equipment. Topsoil will be stockpiled for later replacement adjacent to 

the pits (Map MPIX -1 ). All topsoil piles will be identified with signs; they will also be toe

ditched/bermed to protect them from erosion. The topsoil piles will be seeded with a temporary 

seed mix. Each mining pit will have its topsoil placed on top of the highwall adjacent to the pit. 

After the topsoil is removed and stored, MCC will begin to remove overburden. Please refer to 

section RPIX-5.0 (specifically Table RPIX-2) in the reclamation plan for the temporary seed 

mixture. 
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MPIX-4.2 Pit Excavation 

MCC will most use surface mining methods to mine their limestone. This involves 

removing the overburden from an area on the ridge top, mining the limestone from edge to edge 

then replacing the overburden back on the mined surface in a configuration and slope similar to 

that of pre-mine topography. 

Overburden in the area ranges from 0 to 25 feet in thickness with an expected average of 

10 feet. The overburden is largely weathered sandstone, unsuitable limestone, and regolith, or a 

combination of those. The limestone will be exposed by removing the overburden with mobile 

equipment listed above. Overburden will either be directly hauled to where it can immediately 

be used in backfilling or, when necessary, it will be stockpiled for later use in backfilling. Where 

MCC will mine 2 layers of limestone the interburden will be hauled or stockpiled as backfill 

material, the interburden maybe as thick as 30 feet in areas. The wheel tractor scrapers will act 

to compact the overburden material as it is being placed. 

The overburden may also be used to construct roads when necessary; when the roads are 

removed the overburden will be used in backfilling a nearby pit. There are no combustible, 

· ( toxic, acid forming, or radioactive materials in the topsoil, overburden, or limestone that needs to 

be disposed of, treated, or covered. There will be times when MCC will use the overburden 

material to construct haulroads. The location of overburden stockpiles and placement for 

contouring and backfilling will be updated on the annual report maps. 

MPIX-4.3 Limestone Handling 

After overburden is removed the limestone will be drilled and blasted. Section MPIX4.4 

through MPIX-4.6 present blasting procedures. When a section of rock has been blasted, the 

shot-rock will be loaded into belly-dump haul trucks using the large wheel loaders, and 

transported to the plant for further processing. 

MCC will have their portable crusher unit in the quarry the majority ofthe time, 

excepting when it is being used at another quarry. When crushing the shot-rock, MCC may 

utilize multiple large wheel loaders; one to load haul trucks and the other to feed the crusher. 

The crusher will be place in or adjacent to the current mining pit to remain as time and fuel 

efficient as possible. The crushed material will be stockpiled on previously mined areas and will 
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. \ be piled at the angle of repose allowed by the height of the conveyo;r or the maximum lift heigh 

ofthe front-end loaders. MCC will haul from the crushed stockpile or shot-rock piles as deemet 

necessary by the cement plant's operation. 

( 

' 
\ 

As mining progresses toward the drainage/lateral edges of pits a highwall remnant or an 

in situ barrier will be left for use in reclamation. This barrier will be used to support the backfill 

material, holding the lateral edges of fill in place to prevent slumping and sliding. The height of 

this barrier will be determined on a per pit basis; the barrier will be as high as the high wall at its 

highest, and no less than half the height of the high wall at its shortest. 

In addition to controlling dust as outlined in Section MPIX-4.9, MCC has in the past and 

will continue to dowse the shot rock and crushed material piles when they are being loaded from 

on very dry and windy days. Furthermore, the portable crushing unit is equipped with water 

sprays to control the dust when crushing the shot rock. Mountain Cement will adhere to the 

requirements of the WDEQ-Air Quality Division concerning water use for dust suppression and 

crushing equipment. 

MPIX-4.4 Blasting 

It is necessary for MCC to blast in order to mine limestone. When blasting is required, 

MCC agrees to comply with the following conditions: 

A. General Conditions for All Blasting: 

1. MCC agrees to use blasting methods and techniques as described in "Rock 

Blasting & Explosives Engineering" handbook, Per-Anders Persson, Roger 

Holmberg, and Jaimin Lee, 1994. 

2. The coal surface mine blasting limitations for peak particle velocity and PSI over 

pressure contained in Chapter 6 of the most current Department of Environmental 

Quality, Land Quality Division, Coal Rules and Regulations will be applicable to 

this quarry operation. Those responsible for performing blasting will be advised 

of the location of any inhabited structure, pipeline, cable right-of-way, and 

groundwater wells. The responsible party will adjust their detonation design 

appropriate! y. 
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3. The drilling and blasting contractor will complete an individual record for each 

blast. Each record will be maintained at the MCC main office and will be 

available to WDEQ/LQD personnel during normal compliance inspections and to 

the WDEQ/LQD Administrator upon request. Each individual blast record will be 

maintained for a minimum of three years from the date of the blast. 

The records will contain the following information: 

a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
1. 

J. 
k. 
1. 
m. 
n. 
0. 

p. 
q. 
r. 

Name of permittee, operator, or other person conducting the blast; 
Location, date and time ofblast; 
Name, signature, and certification number of blaster conducting blast; 
Distance to and direction of nearest dwelling; 
Type of material blasted; 
Diameter and depth ofholes; 
Types of explosives used; 
Number ofholes loaded and detonated; 
Number of delays and number of holes per delay detonated; 
Maximum weight of explosion detonated within any 8-millisecond period; 
Initiation systems; 
Type and length of stemming; 
Direction and speed of prevailing wind at time ofblast; 
Burden; 
Spacing; 
Total Amount of explosives; 
General weather conditions; and 
Shot diagram showing free faces, north arrow, initiation location, and 
delay pattern. 

4. MCC will observe Wyoming Statutes, Article 5 - Shot-Firers. State certified blasters 

conduct all blasting. 

5. MCC will attempt to limit blasting to two times a week. This schedule may be 

accelerated if there is a material shortage or if overburden must also be blasted. 
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6. MCC will try to avoid blasting when the wind is toward any residence or residential 

area within one mile of the permit boundary. If a blast is prepared when the wind is 

toward a residence or residential area, the blaster may nonetheless detonate the blast. 

7. No blasting will take place prior to sunrise or after sunset. 

B. Additional Requirements when Blasting in the Proximity of Homes. 

8. When MCC blasts within 500 feet of its permit boundary in the proximity of 

homes, the following additional procedures will be followed: 

a. The shot pattern will be decreased to an 8 X 8 pattern; 

b. The diameter of the holes will be decreased to no more than 3 Yz inches; 

c. MCC will use adequate stemming to reduce flyrock; and 

d. All other procedures will be followed as previously described. 

C. Additional Requirements when Blasting Upwind from Homes. 

9. When blasting occurs upwind from nearby homes the following additional 

procedures apply: 

a. MCC will use its best efforts to prevent blasting between the hours of 

12:00 PM to 1 :00 PM, and after 3:00 PM; 

b. MCC will use its best efforts to avoid blasting when there is low cloud 

cover or a temperature inversion; 

c. MCC will use its best efforts to avoid blasting when the wind is blowing 

in the direction of nearby residences; and 

d. In the event that MCC is required to set off a blast when the wind is in the 

direction of nearby homes, or when there is a temperature inversion, the 

Company will call (i) any nearby neighbors expected to be affected by the 

blast, and (ii) DEQ-LQD prior to setting off any such blast. 

Because there may be times when the foregoing conditions may come into conflict, it 

shall be understood that the foregoing conditions are listed in order of priority, with the first 

being the most important, and the last being the least important. Once holes are loaded with 
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blasting material it is understood that the blast must take place during that same day for safety 

reasons. 

MPIX-4.5 Air Blast Limitations 

Airblast at any dwelling, public building, school, church and community or institutional 

building located outside of the permit area shall not exceed the limits set forth in the current 

version of the WDEQ/LQD Coal R&R Chapter 6, Section 4(b)(i). 

At the request of the Administrator, the operator shall conduct periodic monitoring to 

ensure compliance with the airblast standards. The Administrator may request copies of 

complaints when blasting in sensitive areas, and in areas where there is reason to believe airblast 

limits may be exceeded. The measuring systems shall have a upper-end flat frequency response 

of at least 200 Hz. 

MPIX-4.6 Peak Particle Velocity Limitations 

Maximum peak particle velocity applicable when seismograph records are provided for 
each blast: 

Maximum allowable peak 

Distance (D) from the Blasting particle velocity (vmax) for 

Site in Feet 

0 to 300 

301 to 5,000 

5,001 and beyond 

ground vibration in 

inches/seconds 1 

1.25 

1.00 

0.75 

2Scaled distance factor to be 

applied without seismic 

monitoring 

50 

55 

65 
1Ground vibration shall be measured as the particle velocity. Particle velocity shall be recorded 

in three mutually perpendicular directions. The maximum allowable peak particle velocity shall 

apply to each of the three measurements. 
2 Applicable to the scaled-distance equation ofthe following paragraph. 
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An operator may use the scaled-distance equation, W=(D/Dsi, to determine the 
OCTl 0 2013 

allowable charge weight of explosives that can be detonated in any 8 millisecond period wit~q~<7···· ,-_(.) 
~\...Jl:,., J .._.,v.; 

seismic monitoring (where W =the maximum weight of explosives, in pounds; D =the distance, 

in feet, from the blasting site to the nearest protected structure; and Ds =the scaled-distance 

factor, which may initially be approved by the Administrator using the values for scaled distance 

factor listed in the above paragraph). 

MPIX-4.7Mine Sequence 

The mine sequence will progress as shown on Maps MPIX-1 and MPIX-2. MPIX-1 

outlines the location and general sequence of mining areas while MPIX-2 shows the individual 

pit area locations and mining direction within the larger mining areas. The quarrying/disturbance 

areas are labeled as consecutive mining areas #1 through #11, with some broken down further 

into areas numbered# 5A, 5B, etc. Mining will begin in the southwestern portion of the permit 

area in pit 1 of Area# 1 and progress eastward uphill. From Area #1, the mining will move to# 

2 and then to #3 and so on. In Area #3, mining again moves eastward and uphill before making 

( the final move south to Area #4. From Area #4 mining moves northward to Area #5; mining will 

progress from north to south through Areas #5A, B, C. Area #5D may not be mined for 

limestone, but for aggregate; in short,~ it would be skipped·over in sequence; Area #6 is the 

northern most mining area in the permit, mining here will progress from west to east. From Area 

#6 mining continues in a south-southeasterly direction through the #7 and #8 Areas. The #9 

Areas lay just north of the #8 Areas, mining in the #9 Areas will progress from east to west, and 

move southward at the completion of each pit. Areas #10 and #11 are the final quarries to be 

mined, both pits progress from west to east. The individual pits in Areas #7, 8, 9, 10, and 11 will 

be mined for 2 layers of limestone. 

Pits 1-17 are approx. 15 acres, designed to yield roughly 500,000 Tons oflimestone. The 

remaining pits, 18-126, are roughly 30 acres in size, designed to yield approximately 1.1 MTons 

where mining one layer or 2.2 MTons where mining 2 layers. Each block/pit corresponds 

roughly to one year. This is because the -weaver Quarry will be depleted in 2027 so all 

limestone will be coming from the Etchepare and the cement plant will have a increased 

production rate in the next decade which will require 25% more limestone. 
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Each pit will be reclaimed in a similar sequence to how it is mined; one year's 

overburden will be directly hauled to backfill and contour the prior year's disturbance. See the 

Reclamation Plan, RPIX, for further details on reclamation activities. MCC plans to mine, or at 

least have accessible, multiple pits simultaneously; this is necessary because extenuating 

circumstances (adverse weather conditions, snow drifts, etc. or limestone quality) may make 

doing so essential to keep the cement plant running. As a result of the same circumstances, it 

will be necessary for MCC to have the ability to crush and haul limestone outside of normal 

operating hours. The yearly current and projected mine sequence will be updated and shown in 

more detail in the annual reports. 

MPIX-4.8 Mining Hydrology 

The Permit Area contains approximately 12 major drainages, labeled DA1 through 

DA12, identified on Map DIX6-1. The major drainages are divided into sub drainage areas and 

their channels are also identified on the map. The nomenclature for naming the drainages is as 

follows: for instance, DA1 identifies a major drainage, DA1-1 identifies a smaller drainage, 1, 

( within the larger drainage, DA1; DA1-C1 identifies a channel, C1, within the larger drainage 

DA1. Mountain Cement will continue to seek Jurisdictional Wetlands Determinations by the 

U.S. Army Corp of Engineers as mining progresses, as described in the Appendix DIX10. The 

mining hydrology is described below: 

MPIX-4.8.1 Surface Water Control Plan 

Toe ditches/berms will be placed around all topsoil stockpiles and the affected areas 

where sediment transport is of concern. The haulroads will also be toe ditched to prevent 

sediment transport from the site. Overburden stockpiles and highwalls will be utilized to restrict 

any stormwater from leaving the disturbed area. Map MPIX-1 shows the proposed locations of 

overburden and topsoil stockpiles. 

The sheer size and topography of the permit area make the need for controlling surface 

water inevitable; however, the mining areas are on the several ridge tops and will be bermed on the 

down gradient and lateral edges keep sediment from leaving the disturbed areas. Also, mining the 

ridge tops will allow the mining pits to collect surface water in them, which will keep sediment 
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from leaving the disturbance area. Overburden and topsoil piles may also be placed in 

configurations to assist in the capture of sediment. Topsoil piles will be toe ditchedlbermed to help 

mitigate soil transport from the stockpiles. Areas of concern are the drainage bottoms and places 

where MCC will have their haul and access roads. The haulroads will also be toe ditched to prevent 

sediment transport from the site. Where MCC will have culverts and crossings they will construct 

them with accepted construction practices, appropriate culverts type and size, and the necessary 

sediment control modules. 

One or more of the following methods will be employed to control sediment movement: 

sediment ponds, toe ditches/berms, rock check dams, straw/hay bale check dams, or silt fencing. 

Please see the Figure MPIX-1 for details of rock check dams. The method(s) to control sediment 

movement in these sections is as follows: 

Mining approximately 10-feet of limestone in the pit area will create both a highwall and 

depression area to passively capture and impound surface water. MCC will be mining in an 

up gradient direction in all but one pit, 1 OA, this means that the majority of the pits will utilize 

passive collection of sediment carrying surface water. Sediment control devices (rock berms, 

( rock check dams, etc.) will be employed along the perimeter of the affected areas, as described 

- above. During mining, all runoff from the affected area will be captured and diverted into the 

active pit to prevent sediment transport into the native drainages. Sediment control devices will 

be employed for in-line sediment control inside the drainage. Where practical, rock check dams 

will be used to control sediment migration. Where it is impractical, straw/hay bale check dams 

and/or silt fencing will be used to control sediment migration. If deemed necessary by MCC and 

WDEQ, sediment ponds will be installed where there are no other options, however, the 

sediment ponds for use during mining should not be confused with separate ones designed for 

use in during reclamation; those are described in the reclamation plan. Map MPIX-1 shows the 

general predicted locations sediment control devices. 

MPIX-4.8.2 FacilityPonds 

Though MCC is only planning to use the mining pits as sediment ponding areas during 

mining, if it is deemed necessary, MCC will permit and construct engineered sediment ponds; and if 

necessary revise this permit. 
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MPIX.-4.8.3 Sediment Control Structures 

During mining operations sediment will be controlled and kept from leaving the site. Rock 

check dams or other sediment control devices will be utilized where sediment ponding areas will 

not effectively control sediment transport. For more detail on the construction of the rock check 

dams see Figure MPIX.-1. During reclamation activities additional ASCM's and sediment ponds 

will be necessary. See Reclamation Plan for further details. 

Examples of sediment control measures that maybe used and their descriptions are: 

Rock Check Dams- these measures are typically constructed of cobble-sized blasted limestone, 

3 "-5" in diameter. These are generally placed in existing drainages and are constructed to filter 

as well as mitigate water's speed. 

Straw Bales- these are generally small, lightweight measures that are placed on the downhill side 

of disturbance/reclamation areas. They are typically keyed into place in shallow trenches 

constructed perpendicular to water's direction of flow. They are also typically staked into place 

with lath or rebar. They work as a filtration and flow mitigation measure. 

( Earthen Berms- Berms are constructed on the margins of a disturbance/reclamation area. They 

are made of overburden and are placed to keep run-off within the area. 

( 

Silt Fence- sirp.ilar to straw bales, silt fencing is a textile material that is keyed into shallow 

trenches dug perpendicular to water flow. They are staked into place and used to filter out/retain 

sediment. 

MPIX.-4.8.4 Sediment Traps and Storm Water Ponding Areas 

The major method to control and mitigate sediment runoff from the mine sites will be 

passive storm water ponding areas, formed by pit high walls during mining. 

MPIX.-4.8.5 Culverts and Drainage Ditches 

The locations of all culverts are shown on Map MPIX.-1. The service life of any culvert will 

very depending on its location; it may be as short as 5 years and may be as long as 50 years. There 

will be an estimated total of 28 culvert crossings, 9 already existing. However, no more than 5 will 
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be installed at any time except for the 7 left as permanent additions to the North and South Piper 

Reclamations. If a need arises to increase the number of culverts or change the location of a 

crossing DEQ/LQD will be notified. Seventeen additional channels will be crossed during the life 

of the quarry using culverts. None of the culverts will be utilized for the entire life ofthe quarry and 

will be limited to a service life of approximately 20 years or less. All culvert sizing was based on 

100 year, 24 hour storm events using the methods of the Bureau ofPublic Roads and the Federal 

Highway Administration publication Hydraulic Design of Culverts. Where necessary the culverts 

will be armored with rip rap aprons that were also sized appropriately. Please see Table 1 below for 

the culvert sizing parameters and resultant culvert options. The addendum prepared by Western 

Water Consultants will be housed at the MCC main office as reference. 

Table 1 Etchepare Mine Plan Culverts 
Circular Cufverts Pipe Arch Culverts 

Culvert Information 
Required Barrel Diameter Reqwred Barrel Dimensions 

CuNert Cuwert 
Peak Culvert Culvert HwiD=2 Hw/0=3 Hw/0=2 Hw/0=3 

Name location 
Discharge Length Slope 1 Barrel 2 Barrels 3 Barrels 4 Barrels 1 Barrel 2 Barrels 3 Barrels 4 Barrels B 0 B 0 

(cfs) {It} {%) {in) (in) (in} (in) (in) (in) (in) (in) (in) (in) (in) (in) 

CUL-1 OA1-3 196.3 80 2.39 60 48 36 - 54 42 36 30 73 55 72 44 
CUL-2 DAt-1 101.1 80 5.33 48 36 30 - 42 30 30 24 58 36 58 36 
CUL-3 DA1-20 432.8 80 2.87 78 60 54 48 72 54 48 42 98 69 84 61 
CUL-4 DA1-21 660.3 80 2.46 96 72 60 54 84 66 60 48 117 79 103 71 
CUL-5 DA1-18 71.9 80 4.24 42 30 24 36 30 24 - 50 31 50 31 
CUL-6 DA1-18 71.9 80 4.15 42 30 24 - 36 30 24 - 50 31 50 31 
CUL-7 DA1-18 31.4 80 3.76 30 24 18 - 30 24 18 - 36 22 36 22 
CUL-8 DAi-19 568.0 80 2.92 90 66 60 54 78 60 54 48 114 77 98 69 
CUL-9 OAt-17 91.7 80 7.89 42 36 30 24 42 30 24 - 58 36 50 31 
CUl-10 DA1-14 152.6 80 5.43 54 42 36 30 48 36 30 - 72 44 65 40 
CUl-11 DAt-16 74.9 80 3.82 42 30 30 24 36 30 24 58 36 50 31 
CUl-12 DA2-5 314.7 80 4.01 72 54 48 42 66 48 42 36 84 60 73 55 
CUl-13 DA2-1 26.2 80 7.37 27 24 18 - 24 18 - 36 22 36 22 
CUl-14 DA3-2 172.8 80 3.57 54 42 36 - 54 42 36 30 72 44 65 40 
CUl-15 DA4-2 38.6 80 3.26 30 24 - 30 24 18 - 43 27 36 22 
CUl-16 DA6 55.7 80 4.45 36 30 24 36 24 18 - 50 31 43 27 
CUl-17 DA17 9.4 80 4.44 18 - - - 18 - - - - - - -

Notes: 
-Hydrology calculalions for contribullJ1g drainage areas were performed using !he hyclrologyfsedimentology program SEIJCAO. 
-Culverts were sized using Bureau of Public Roads (Jan 1963) method for culverts with inlet control and verified using roolhods described in the Federal Highway Adminstralion 
(FHWA) publica!ion NHI-01-020, Rev. 5,2005 {Hydraulic Design of Highway CuWerts). 

-Culvert crossings were designed to pass the 100-year storm evant without over!QPPing !he road or causing signif!Callt damage to the road surface. 

The amendment area lies within the second and third protection zones of the Casper 

Aquifer (refer to Map DIX6-3 of the hydrology section, Potentiometric Surface Map). The 

limestone beds (1-9) are grouped by alpha, beta, gamma, delta and epsilon (a-s) members 

(Lundy 1978). The aquifer lies within the Casper formation, which is exposed to the surface at 

the west flank of the Laramie Range. It has a documented history of fractures and extensive 
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exposures of porous sandstones (City Ordinance 2003). Because of possible contamination via 

fractures and/or porous exposed sandstones, an Aquifer Protection Overlay (APO) was 

implemented in 2003 for both the city of Laramie and Albany County. 

Although the possibility of leaks and spills may be present, impacts of the Etchepare 

Quarry to water resources will be minimal, if not undetectable because of MCC' s Pollution 

Prevention Plan and Spill Mitigation Plan as well as the nature of the mine. The quarry sites 

occur on limestone surfaces, not penetrable sandstone and will not occur as deep as the aquifer or 

aquitard. Mining will have no measurable impact to groundwater recharge, groundwater quality, 

or any permitted water rights in the area. History shows that in all the years that Monolith 

Portland Cement and MCC have mined the within the aquifer zone there has never been a spill or 

emission of significance. 

There will be no short term or long term affects to the aquifer. The aquifer will not 

experience any water quality changes as a result of mining activities. The depth to the 

potentiometric surface of the Casper Aquifer below the affected areas ranges from 50 to over 300 

feet. Mining will not occur within the water bearing strata of the aquifer nor will mining 2 layers 

( occur in places where the water table is within 50 feet of the surface. The quality of water that 

runs in the drainages will not be affected by mining activities, as MCC will have constructed 

ASCMs and/or sediment ponds to allow the sediment to settle out; or impounded in stormwater 

ponding areas created by the high walls of the mine area 

( 

Appendix MPIX-A contains the Stormwater Pollution Prevention Plan for the Etchepare 

Quarry. This document contains additional information regarding erosion and spill prevention, as 

well as information regarding the management team, training, and incident response. 

lfMCC encounters groundwater during the mining of any pit within the Etchepare Permit 

Area, the operations in the pit will cease. Within 48 hours, MCC will contact the LQD to provide a 

reasonable schedule to develop a plan to mitigate the impacts to groundwater and modify this Mine 

& Reclamation Plan as necessary. 

MPIX-4.8.6 Surface Water and Ground Water Monitoring During Mining 
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In consultation with DEQ/LQD, it was determined that a surface water monitoring 

program would not be necessary, However, post-mining surface water monitoring may be 

considered with future consultation with the DEQ/LQD. 

Currently, seven groundwater wells are monitored in the permit area. Four of the wells 

are Mountain Cement's, or are used through a Temporary Use Permit with the State of 

Wyoming; three of the wells belong to private landowners. The wells with private ownership are 

sampled with permission ofthe landowner. All wells are monitored quarterly for static water 

level and water quality. Water quality samples are collected in accordance with LQD Guideline 

8. The analyte suite has been established through past consultations with WDEQ/LQD to address 

potential types of impacts caused by mining. Groundwater monitoring results are listed on Table 

DIX6-6 (update table) and the wells are located on Map DIX6-2(update map). 

Table -2. Groundwater Monitoring Well Ownership (as of July 2012) 

Groundwater Wells Ownership 
P95938W Private 

MCMW#l(NoSEO#) Mountain Cement, Temporary Use Permit# 1516 w/ Wyo O.S.L. & I 
MCMW#2 (Pl68948W) Mountain Cement, Temporary Use Permit# 1516 w/ Wyo O.S.L. & I 

P72810W Private 
P8769P Mountain Cement 

P94793W Private 
Waitkus-R (No SEO #) Mountain Cement 

Future groundwater monitoring program plans will be established through consultation 

with the WDEQ/LQD. This consultation will include determining the quantity and location of 

future monitoring wells, and may include changes to the analyte suite. 

MCC has been conducting sampling for several years and has the physical and chemical 

characteristics of the water on record, please see Appendix MPIX-B for additional quarterly 

groundwater sampling results by year and well for the Etchepare Quarry. The analysis includes 

testing for hardness, alkalinity, nitrate, petroleum hydrocarbons, conductivity and recording 

ground water levels. Additionally, for information concerning Groundwater Monitoring 

Procedures please see Appendix MPIX-C Groundwater Sampling Procedures. Locations of the 

Monitoring Wells are shown on Map MPIX-2. Please See Map MPIX-1 for mine pit names and 

locations. 
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Table -3. Groundwater Monitoring Parameters and Frequency 

Groundwater Wells Frequency Parameters and Units (for all wells) 

P95938W Quarterly Static Water Depth, Feet 
MCMW#l(No SEO #) Quarterly Lab Conductivity@ 25 oc in J..Lmhos/crn 

MCMW #2 (P 168948W) Quarterly Total Dissolved Solids @ 180 oc in rng/L 
P72810W Quarterly Total Alkalinity as CaC03 in rng/L 
P8769P Quarterly Total Hardness as CaC03 in rng/L 

P94793W Quarterly Nitrate+ Nitrate as N in rng/L 

Waitkus-R (No SEO #) Quarterly Total Petroleum Hydrocarbons in rng/L 

Mountain Cement is well-informed concerning the sensitivity of the Casper Aquifer and 

is familiar with the Casper Aquifer Protection Plan. To that end, Mountain Cement makes its 

groundwater monitoring data readily available for review at the Mountain Cement Front Office 

during regular business hours. Mountain Cement will contact the Albany County Planning Office 

to provide them information regarding Mountain Cement's groundwater monitoring program. 
,, 

Mountain Cement will also consider incorporating two of its monitoring wells into the County's 

larger Casper Aquifer Protection Plan well network. 

MPIX-4.9 Public Nuisance and Safety 

This operation will not adversely impact human life or the environment. MCC hauls 

from the Etchepare Limestone Quarry during the day, 365 days a years. The main stern of the 

haul route is and will be Howe Road/County Road 22 for the life of the rninl From where Howe 

Road ends access is currently gained by utilizing Howe Lane, there will be 2 alternate routes to 

Howe Lane, as discussed in MPIX 3.2. For more information regarding hours of operation please 

see Section MPIX-4.9.1 

Current production rates at the cement plant and the Weaver Limestone Quarry make it 

necessary to haul approximately 20 large-haul truck loads a day from the Etchepare Quarry. 

When the Weaver Quarry reaches the end of its mine life all limestone will come from the 

Etchepare Quarry, thereby increasing the truck loads hauled from there to 50, between the small 
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and large haul trucks. For the sake of safety and wildlife protection all haul roads and main 

access roads within the permit area will have a maximum posted speed limit of35 miles per 

hour. 

To shield neighbors from light and sounds MCC will construct berms when and where 

appropriate to block sounds and lights of equipment and effects of blasting in the quarry. These 

berms will prevent light given off by equipment from reaching houses when night operations are 

necessary. Light plants will be situated such that the lights will face downward toward the work 

site and away from residences to reduce light pollution. 

MCC's blasting contractor takes the greatest of care and precautions when drilling and 

blasting. They follow the most stringent safety guidelines to insure no one on or near the mine 

site are put in danger by the operation. No blasting will be performed at night. Please see the 

Blasting Section, Section MPIX-4.4, of the mine plan for details. 

The effects of dust created by blasting, crushing, and hauling activities on nearby 

residences will be minimized to by the use of dust suppressants (e.g. water, magnesium 

chloride). The effects of dusting caused by blasting will be minimized by coordinating all blasts 

with the wind direction and weather conditions. It is MCC's policy to not blast when wind is 

blowing towards residences and there isn't sufficient distance to disperse the dust cloud. 

To further avoid becoming a public nuisance MCC will not disturb the red sandstone 

monoliths and outcrops that are present in Section 36, as shown outside of the mining blocks on 

the Mine Plan maps. Mountain Cement reserves the right to disturb the monoliths and outcrops 

that fall within the mining blocks but may decide to mine around them, leaving them 

undisturbed. Past communications with Summit Estate residents indicated that they'd like for 

the monoliths to remain undisturbed as they serve a value to the wildlife and the viewscape. 

MPIX-4.9.1 Hours ofOperation 

The cement plant is a 24 hour/day, 365 days/year operation; therefore, it is necessary that 

Mountain Cement reserve the right to operating its quarries 24 hours/day. However, under 

normal circumstances, the quarries will typically only operate from dawn to dusk. Drilling and 

blasting will take place during daylight hours for more info on blasting see Section MPIX-4.4. 

Crushing typically takes place during daylight hours, but Mountain Cement may crush at night. 
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Equipment maintenance will mostly occur during normal operating hours, but may happen 

during the night shift when the equipment is parked. During regular operations the quarry will 

operate during the above window. Due to the dynamic nature ofthe cement industry, the 

operating hours will change as dictated by market demands, and planned and unplanned plant 

and crusher downtimes. When operating outside of the typical hours, Mountain Cement will use 

best management practices to reduce the inconvenience to neighbors and traffic. 
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MPIX-4.10 Archaeological and Paleontological Resources 

No significant archeological or paleontological resources have been discovered within the 

permit area. If, during the course of mining, previously unidentified, cultural resources are 

discovered, the applicant shall ensure that the sites is not disturbed and shall notify the regulatory 

authority. The operator shall ensure that the resource is properly evaluated in terms ofNational 

Register Eligibility Criteria. Should a resource be found eligible for listing; in consultation with 

the regulatory authority and the State Historical and Preservation Office, the operator shall 

confer with and obtain the approval of these agencies concerning development and 

implementation of mitigation measures. For more details on the Archeological and 

Paleontological Resources within the permit area please see Appendix DIX3. 

MPIX-4.11 Wildlife Monitoring and Protection Plan 

The Appendix DIX9 contains information regarding threatened & endangered 

species, species of concern, and other wildlife that potentially exists within the permit area. 

Correspondence from the Wyoming Game and Fish and the U.S. Fish and Wildlife Service are 

attached therewith. Several ofthe terrestrial and aquatic recommendations are included below. 

Five Raptor nests are within the amendment area and 8 nests and 2 platforms are within 

1-mile of the amendment area; at this time they are all inactive, and are surveyed annually. In the 

event a raptor nest does become active or a new nest is constructed within an area to be affected, 

the U.S. Fish and Wildlife Service (USFWS) will be contacted and mitigation developed. 

MCC will also continue to work with the USFWS to determine protection, mitigation and 

monitoring requirements for raptor nests located within ~mile of active operations. Any cages 

placed over nests will be removed following mining. The appropriate state permits will also be 

acquired. Mitigation will consist of platforms erected in designated areas not impacted from 

near-future mining activities. The exact location of these platforms will be coordinated with the 

USFWS prior to placement. Any other raptor nests which become established within ~ mile of 

activities will be reported to the USFWS and approved mitigation developed when deemed 

necessary. 

Use of the area by other birds of federal interest will also be reported to the USFWS and 

mitigation implemented when necessary. Any observations of Threatened & and Endangered 
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species (T & E) will be reported to the USFWS Ecological Services Office in Cheyenne and to 

the state Regulatory Authority. 

Mountain Cement has included the possibility of Mountain Mahogany stands in its 

reclamation plan, as it is a highly sought shrub by many ungulate species. Mountain Cement has 

also added additional native grasses and forbs to the reclamation plan for the benefit of the 

ungulates. 

Potential habitat for black-footed ferrets (prairie dog towns) does not occur within one 

mile of the area to be affected (see Appendix DIX9-Wildlife for further details). Also refer to 

the correspondence section, DIX9 Addendum B. 

Best management practices will be used to ensure that sediment and pollutants are 

contained within the work areas, and disturbed areas contributing sediment will be bermed and 

re-vegetated promptly. 

Equipment will be fueled and serviced away from streams and drainage areas; and 

equipment will be staged at least 300 feet from riparian areas. 
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Figure MPIX-1: Basic Design of Sediment Control 
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Figure MPIX-1 (cont'd): Basic Design of Sediment Control Structures* 
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INTRODUCTION 

The Etchepare Limestone Quarry is located approximately 5 miles southeast of Laramie, 
Wyoming. The Etchepare Limestone Quarry permit consists ofthe active Etchepare Limestone 
Quarry and the reclaimed Piper and Warren Quarries; the quarry is permitted with the Wyoming 
Dept of Environmental Quality Land Quality Division; permit number 298C. Mountain Cement 
Company will extract approximately 500,000 tons oflimestone from these quarry pits each year. 
Limestone is a raw material used in the manufacturing of cement. The amount of material 
removed annually and; thereby, the life of the quarry will be dependent on economic conditions 
and the cement market. 

The Stormwater Pollution Prevention Plan (SWPPP) describes practices and procedures for 
preventing storm water and snowmelt runoff from being contaminated. The plan fulfills the 
requirements of Appendix B of the National Pollutant Discharge Elimination System (NPDES). 
Potential contaminants from these quarries include suspended sediment and mobile equipment 
fluids. 

SECTION II 

POLLUTION PREVENTION TEAM 

The employee responsible for environmental compliance at the MCC plant and quarries is: 

Environmental Manager 
Mountain Cement Company 
5 Sand Creek Road 
Laramie, Wyoming 82070 
(307) 745-4879 

The Environmental Manager at the MCC facility is the SWPPP Team Leader for the quarry and 
is the contact person for the Wyoming Department of Environmental Quality (WDEQ). The 
Team Leader will implement the SWPPP developed in this document. The Environmental 
Manager must have a thorough knowledge of the Etchepare Limestone Quarry including site 
layout and operation. The Environmental Manager's current responsibilities include an 
understanding of the environmental requirements of the MCC plant and affiliated operations. 

The Environmental Manager, or his designee, will perform quarterly inspections of all the 
pollution control structures and activities associated with the quarry's SWPPP, and will also be 
responsible for revising the SWPPP to accommodate growth of operational changes at the 
quarry. The Environmental Manager will keep all records, submit all reports, and coordinate 
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( employee training. The records documenting all applicable testing and monitoring results and a 
copy of the SWPPP will be available for inspection by WDEQ personnel at the plant. 
Certification of this report will be done by the MCC Plant Manager. 

( 

( 

Mountain Cement Company is committed to providing the Environmental Manager and other 
appropriate personnel with continuing classroom and field training recommended or required by 
the WDEQ. If the Environmental Manager cannot fulfill all obligations under this SWPPP due 
to organizational changes within the company or for any other reasons, MCC will designate a 
new SWPPP Team Leader within six (6) months. 

SECTION III 

DESCRIPTION OF POTENTIAL POLLUTION SOURCES 

Limestone is mined at the Etchepare Quarry for the manufacture of Portland cement. The 
limestone is mined, crushed, and screened and stockpiled until ready to be hauled to the cement 
plant. The crushed rock is transported to the plant as needed for use in the production of cement. 
The Etchepare Quarry is one of Mountain Cement's two active limestone quarries. 

The potential pollutants for the Etchepare Quarry are suspended sediment from the disturbed 
areas and fuel, oil, hydraulic fluids, or antifreeze from equipment used in the quarry. 

The primary method to control and minimize sediment runoff from the mine site will involve 
diverting water into stormwater ponding areas where sediment will be allowed to settle. These 
ponds will be capable of retaining design storrnwater quantities as required by the Land Quality 
Division's Guideline No. 13. Natural low areas and highwalls will be utilized to impound all 
surface water. Drainage ditches will also be used to funnel water away from the active pit if 
deemed necessary. Check darns or hay bales will be placed strategically in the ditches to reduce 
the amount of sediment in the discharged water. 

Topsoil stockpiles will be toe-ditched and revegetated to reduce the transport of soil and 
sediment from the stockpiles. 

Overburden stockpiles will also be used as a berm at the boundary of the disturbed area when 
needed. This will further reduce migration of suspended sediment from leaving the disturbance 
area of the quarry. 

There is limited storage of diesel fuel at the quarry. Secondary containment is provided for any 
storage of the diesel fuel, including utilizing a double-walled tank and lined containment area. 
Mobile equipment is refueled by truck. Mobile equipment is only left at the mine site when 
needed, mobile equipment is not parked or stored at the mine long term. 

Earthen berms of overburden will surround the disturbed areas to contain runoff and prevent 
contaminants from leaving the disturbed area. Ditches will be constructed along the sides 
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( roadways. Sediment control such as check dams or hay bales will be placed inside ditches when 
necessary to reduce sediment loss from the disturbance site. 

( 

BEST MANAGEMENT PRACTICES (BMP) 

1. The stormwater ponding areas will be inspected quarterly to ensure the integrity 
of the impoundments. 

2. The berm(s) around the disturbed area will be inspected quarterly for breaks or 
undercuts. 

3. The ditches around topsoil stockpiles will be inspected quarterly for breaks or 
sediment buildup. 

4. The ditches along the access road will be inspected quarterly for breaks or 
sediment buildup. The ditches will be revegetated to minimize erosion. 

5. During reclamation operations, berms will be constructed around the equipment 
parking area. 

6. Any fluids temporarily stored at the site will be situated inside secondary 
containment and will not be located near disturbance boundaries. 

7. Diesel fuel storage is only allowed in double-walled tanks placed in a lined 
containment area. 
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SECTION IV 

SITE MAP 

The site map of the Etchepare Limestone Quarry shows the future location of the storm water 
ponds, the containment berms around the disturbed area, the toe-ditches around the topsoil 
stockpiles and the ditches along the access road. All storm water runoff from the disturbed area 
is retained within the quarry area. Due to the nature of the screening operations, the diesel fuel 
storage tank will be moved as necessary. 

SECTIONV 

DRAINAGE 

Stormwater is limited to the disturbed area by a stormwater pond and a containment berm. Toe
ditches surround the topsoil stockpiles preventing sediment from the stockpiles from 
contaminating runoff. Runoff from the disturbed areas will be retained in the quarry pit. Once 
mining activities cease in the quarry, the area will be reclaimed and erosion will be reduced to 
pre-disturbance levels. 

SECTION VI 

INVENTORY OF EXPOSED MATERIALS 

Topsoil, overburden and limestone will be stockpiled within the disturbance areas. To minimize 
stormwater contamination, topsoil stockpiles are toe-ditched. Topsoil is revegetated within one 
year ofbeing stockpiled. The sediment from the limestone stockpiles and the disturbed area is 
retained within the quarry pit by berms and sediment control devices. 

SECTION VII 

SPILLS AND LEAKS 

There have been no significant spills or leaks at the Etchepare Limestone Quarry. All spills and 
leaks will be immediately contained and cleaned up and reported to the Environmental Manager. 
Appropriate agencies will be notified in the case of reportable spills or leaks and all incidents 
will be recorded and kept on file in the Environmental Manager's office. 
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SECTION VIII 

SAMPLING DATA 

The NPDES Permit for the Etchepare Quarry does not require stormwater sampling. MCC has 
not conducted any stormwater sampling at this site. 

SECTION IX 

RISK IDENTIFICATION AND SUMMARY OF 
POTENTIAL POLLUTION SOURCES 

All activities related to the Etchepare Limestone Quarry are confined to within the disturbance 
area or the containment ditches. Toe-ditches and berms are constructed to control water runoff. 
Equipment used at the quarry will be fueled, parked, and maintained using best management 
practices. Therefore, the risk of pollution due to stormwater runoff is highly unlikely. 

SECTION X 

MEASURES AND CONTROLS 

1. Good housekeeping 

The Etchepare Limestone Quarry has a controlled stormwater discharge points. Good 
housekeeping procedures include keeping all operations within the boundaries of the 
disturbed area. Stockpiles and storm water ponds will be removed or incorporated into 
the reclamation plan. Post-mining surface water impoundments are not planned for the 
area. 

During mining operations and future reclamation activities: 

oo Equipment maintenance, parking, and refueling will be kept within the 
boundaries of the disturbed area 

Contaminated soil in the equipment parking areas will be removed and disposed 
of in a permitted landfill or incinerator. 

oo Equipment will be brought to the quarry as needed for operations and 
reclamation tasks. This equipment will be removed immediately following the 
completion of these activities. 
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2. Preventive Maintenance 

Quarry preventive maintenance practices involve quarterly inspection of the reclamation 
area containment berms for breaks, undercutting, and debris or sediment buildup. The 
sediment control ditches will also be inspected for sediment buildup, obstructions, and 
debris. 

During mining operations and future reclamation activities: 

oo All equipment will be routinely maintained to ensure proper operation. 

3. Spill.Prevention and Response Procedures 

Diesel fuel is stored for a generator at the Etchepare Limestone Quarry. Operation and 
reclamation activities may potentially create small spills of fuel, oil, hydraulic fluids, or 
antifreeze onto the ground. Contaminated soil will be disposed of in a permitted landfill 
or incinerator. Quarry employees have been trained to quickly respond to any and all 
spills so the possibility of discharging any equipment fluids is highly uillikely. 

4. Inspections 

The SWPPP Team Leader will inspect the Etchepare Limestone Quarry a minimum of 
quarterly for compliance with the SWPPP. The inspection will also track the progress of 
the SWPPP. The results of the inspection and the progress of the SWPPP will be 
recorded and retained at the MCC Plant site with the SWPPP for a minimum of three 
years. 

After reclamation is complete, the Etchepare Quarry will be inspected yearly to ensure 
that soil erosion has stabilized and that sediment control structures and revegetation 
measures are effectively protecting storm water runoff from the quarry. 

A Notice of Termination (Appendix 1) will be filed with the Wyoming Department of 
Environmental Quality, Water Quality Division after three yearly inspections with no 
evidence of sediment leaving the quarry disturbed area. 

5. Employee Training 

Employee training will occur once a year for all MCC employees working in MCC's 
quarries. The training sessions will include an overview of the Etchepare Limestone 
Quarry operation and the MCC Plant site. The NPDES permits for the plant and the 
Etchepare Quarry will also be discussed. The training session will also include: 
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oo The identity ofthe SWPPP Team Leader. 

oo A list of potential stormwater pollution sources and their location at the 
Etchepare Limestone Quarry. 

Good housekeeping procedures discussed in Section X, Part 1 of the SWPPP 
will be presented. The responsibilities of the employees regarding the SWPPP 
will be emphasized. 

Preventive Maintenance Procedures discussed in Section X, Part 2 of the 
SWPPP will be discussed. The responsibilities of the employees regarding the 
SWPPP will be emphasized. 

Inspections, monitoring and sampling plans for the Etchepare Limestone Quarry 
will be discussed. 

The Best Management Practices described in the SWPPP for the quarry will be 
discussed. 

Mountain Cement Company's SWPPP implementation schedule and 
enforcement policy for the Etchepare Limestone Quarry will be discussed. 

6. Record Keeping and Internal Reporting Procedures 

The SWPPP Team Leader will make quarterly inspections of the Etchepare Limestone 
Quarry to ensure proper operation of the SWPPP. Records will be kept at the MCC Plant 
with the SWPPP for the Etchepare Limestone Quarry. 

Activities recorded include: 

Records of spills or leaks including the time, date, and weather conditions when 
the incident occurred. 

oo Records of training sessions 

oo Maintenance, repair, or construction of storm water management structures. 

oo Inspection findings and corrective actions required 

7. Non-Storm Discharges 

TFN 5 1!110 
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( The drainage system at the Etchepare Limestone Quarry is above ground. There are 
currently no non-storm discharge points at the quarry. 

8. Sediment and Erosion Control 

The Etchepare Limestone Quarry will be surrounded by earthen berms to contain soil 
erosion and storm water runoff. Sediment will be prevented from migrating outside the 
quarry site by the stormwater ponds and rock check dams and/or hay bales in the 
drainage ditches. Toe-ditches will surround the topsoil stockpiles to prevent stormwater 
erosion. Topsoil stockpiles will also be vegetated to inhibit erosion. Quarry reclamation 
will also include revegetating the disturbed area. The vegetation and reclamation plan 
will limit erosion from the Etchepare Limestone Quarry. 

9. Management of Runoff 

All stormwater runoff form the Etchepare Limestone Quarry will be retained within the 
( disturbed area boundary using ponds, berms, ditches, and the natural site drainage. 

( 

SECTION XI 

COMPREHENSIVE SITE COMPLIANCE EVALUATION 

During the quarterly inspections of the Etchepare Limestone Quarry, the SWPPP Team Leader 
will evaluate the operation and effectiveness of the SWPPP. The evaluation will determine if 
measures to contain stormwater runoff sediment within the disturbed area are adequate or if other 
stormwater runoff control is needed. The inspection will also evaluate the condition of the 
SWPPP control measures. The inspection will ensure that no sediment is escaping the control 
devices. After reclamation, the inspections will determine if the erosion control structures and 
revegetation measures are adequate to prevent further erosion from the reclaimed area. After the 
reclaimed area has stabilized, a Notice of Termination will be filed. 

A report summarizing any observations made by the inspector(s) will be signed by the 
inspector(s) and retained on file for at least three years. The author of the report and the date and 
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( time of the inspection will also be recorded. Any deficiencies or potential deficiencies will be 
corrected as soon as possible. 

( 

( 

SECTION XII 

CONSISTENCY WITH OTHER PLANS 

This plan includes several Good Housekeeping Procedures and follows many of EPA's Best 
Management Practices outlined in Stormwater Management for Industrial Activities. The 
SWPPP will include sediment control measures and slope stabilization techniques associated 
with the quarry reclamation plan. 

APPENDIX I 

NOTICE OF TERMINATION 
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NOTICE OF TERMINATION REQUIREMENTS 

The Notice of Termination shall include: 

1. 

2. 

3. 

4. 

5. 

The mailing address of the industrial site for which the notification is submitted. 
Where a mailing address is not available, the location of the approximate center 
of the site must be described in terms of the latitude and longitude to the nearest 
15 seconds, or the nearest section, township and range to the nearest quarter; 

The name, address and telephone number ofthe operator addressed by the Notice 
of Termination; 

The NPDES Permit number for the storm water discharge identified by the Notice 
of Termination; 

The indication of whether the stormwater discharges associated with the 
industrial activity have been eliminated or the operator of the discharges has 
changed; 

The following certification signed in accordance with the signatory requirements 
of this permit: 

"I certify under penalty of law that all storm water discharges associated 
with industrial activity from the identified facility that are authorized by an 
NPDES general permit have been eliminated or that I am no longer the 
operator of the industrial activity. I understand that by submitting this 
notice of termination that I am no longer authorized to discharge 
stormwater associated with industrial activity under this general permit 
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and that discharging pollutants in storm water associated with industrial 
activity to waters of the United States is unlawful under the Clean Water 
Act where the discharge is not authorized by an NPDES permit. I also 
understand that the submittal of the notice of termination does not release 
an operator from liability for any violations of this permit or the Clean 
Water Act. " 

For the purposes of certification, elimination of storm water discharges 
associated with industrial activity means that all disturbed soils at the identified 
facility have been finally stabilized and temporary erosion and sediment control 
measures have been removed at an appropriate time, or that all storm water 
discharges associated with construction activities from the identified site that are 
authorized by a NPDES general permit have otherwise been eliminated. 
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APPENDIX MPIX-B 
Quarterly Groundwater Monitoring Results by Year and Well 

Table 1-Resluts for the "Brome" well, SEQ Permit #P95938W 
Parameter (2004) 
Depth to Water, Feet 
Lab Conductivity@ 25 °C, J..lmhos/cm 
Total Dissolved Solids@ 180 °C, (mg/L) 
Total Alkalinity as CaC03, (mg!L) 
Total Hardness (mg!L) as CaC03 mg!L 
Nitrate- Nitrite as N (mg!L) 
Total Petroleum Hydrocarbons, TPH 418.1, 
(mg!L) 
Parameter (2005) 
Depth to Water, Feet 
Lab Conductivity @ 25 °C, J..lmhos/cm 
Total Dissolved Solids@ 180 °C, (mg!L) 
Total Alkalinity as CaC03, (mg!L) 
Total Hardness (mg/L) as CaC03 mg!L 
Nitrate- Nitrite as N (mg/L) 
Total Petroleum Hydrocarbons, TPH 418.1, 
(mg!L) 
Parameter (2006) 
Depth to Water, Feet 
Lab Conductivity@ 25 oc, J..lmhos/cm 
Total Dissolved Solids@ 180 oc, (mg/L) 
Total Alkalinity as CaC03, (mg!L) 
Total Hardness (mg!L) as CaC03 mg!L 
Nitrate- Nitrite as N (mg!L) 
Total Petroleum Hydrocarbons, TPH 418.1, 
(mg!L) 
Parameter (2007) 
Depth to Water, Feet 
Lab Conductivity@ 25 oc, J..lmhos/cm 
Total Dissolved Solids @ 180 °C, (mg/L) 
Total Alkalinity as CaC03, (mg!L) 
Total Hardness (mg/L) as CaC03 mg/L 
Nitrate- Nitrite as N (mg/L) 
Total Petroleum Hydrocarbons, TPH 418.1, 
(mg!L) 

Permit 298C-A8 
Etchepare LS Quarry 
Submitted: April2010 

1114/04 
205 
357 
210 
208 
209 
1.38 

<1; i.e., 
ND 

2/22/05 
198.1 
376 
200 
206 
212 
1.28 

<1; i.e., 
ND 

5/25/06 
197.92 

390 
210 
190 
210 
1.5 

<5; i.e., 
ND 

3/20/07 
197.92? 

393 
220 
203 
200 
1.20 

<1; i.e., 
ND 

MPIX-B1 

3/10/04 6/30/04 8/24/04 
196.0 176.0 191.0 
354 366 392 
220 270 220 
207 207 207 
206 216 198 
1.31 1.34 1.39 

<1; i.e., <1; i.e., <1; i.e., ND 
ND ND 

6/21105 8/30/05 12/15/05 
198.4 197.58 196.65 
349 364 395 
220 210 220 
208 204 206 
205 219 211 
1.23 1.31 1.31 

<1; i.e., <1; i.e., <1; i.e., ND 
ND ND 

7/31106 9/27/06 1217/06 
198.87 198.93 198.96 

392 386 375 
210 200 190 
213 199 196 
212 207 209 
1.39 1.25 1.14 

<1; i.e., <1; i.e., <1; i.e., ND 
ND ND 

6/25/07 9/6/07 11/29/07 
198.87? 198.93? 198.96? 

392 392 397 
250 220 220 
210 206 204 
200 200 209 
0.58 1.27 1.10 

<1; i.e., <1; i.e., <1; i.e., ND 
ND ND 

TFN ....... . 
Approved: ___ _ 

TFN 5 1/11 
RECD VGT 



( 

Parameter (2008) 
Depth to Water, Feet 
Lab Conductivity @ 25 °C, 1-Lmhos/cm 
Total Dissolved Solids@ 180 °C, (mg!L) 
Total Alkalinity as CaC03, (mg!L) 
Total Hardness (mg!L) as CaC03,mgiL 
Nitrate- Nitrite as N (mg!L) 
Total Petroleum Hydrocarbons, TPH 418.1, 
(mg!L) 
Parameter (2009) 
Depth to Water, Feet 
Lab Conductivity@ 25 °C, !lmhos/cm 
Total Dissolved Solids@ 180 °C, (mg!L) 
Total Alkalinity as CaC03, (mg!L) 
Total Hardness (mg!L) as CaC03,mgiL 
Nitrate- Nitrite as N (mg!L) 
Total Petroleum Hydrocarbons, TPH 418.1, 
(mg!L) 
Parameter (2010) 
Depth to Water, Feet 
Lab Conductivity @ 25 oc, 11mhos/cm 
Total Dissolved Solids @ 180 °C, (mg!L) 
Total Alkalinity as CaC03, (mg!L) 
Total Hardness (mg!L) as CaC03,mgiL 
Nitrate- Nitrite as N (mg!L) 
Total Petroleum Hydrocarbons, TPH 418.1, 
(mg!L) 
Parameter (2011) 
Depth to Water, Feet 
Lab Conductivity@ 25 °C, 11mhos/cm 
Total Dissolved Solids @ 180 oc, (mg!L) 
Total Alkalinity as CaC03, (mg!L) 
Total Hardness (mg!L) as CaC03,mgiL 
Nitrate- Nitrite as N (mg!L) 
Total Petroleum Hydrocarbons, TPH 418.1, 
(mg!L) 

Permit 298C-A8 
Etchepare LS Quarry 
Submitted: April 2010 

2/5/08 
NM 
390 
220 
210 
221 
1.07 

<5; i.e., 
ND 

3/25/09 
NM 
364 
230 
205 
208 
1.22 

<1; i.e., 
ND 
3/10 
NM 
341 
210 
249 
188 
1.14 

<5; i.e., 
ND 

3/31/11 
NM 
339 
210 
204 
198 
1.4 

<5; i.e., 
ND 

MPIX-B2 

5/29/08 9/4/08 12/10/08 
NM NM NM 
370 391 376 
200 240 210 
191 199 240 
203 210 201 
1.08 1.08 1.03 

<5; i.e., <5; i.e., <5; i.e., ND 
ND ND 

6/4/09 9/3/09 12/7/09 
NM NM NM 
388 376 356 
220 180 210 
246 204 249 
194 206 206 
1.03 1.2 1.16 

<1; i.e., <1; i.e., <1; i.e., ND 
ND ND 
6/10 9/10 12/10 
NM NM NM 
368 387 381 
220 210 220 
200 197 199 
193 201 211 
1.27 2.4 1.9 

<5; i.e., <5; i.e., <5; i.e., ND 
ND ND 

6/8/11 9/15/11 12/19/11 
NM NM NM 
294 387 360 
220 200 200 
202 197 202 
201 209 202 
1.2 1.3 1.3 

<5; i.e., <5; i.e., <5; i.e., ND 
ND ND 

TFN ....... . 
Approved:. ___ _ 
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( Table II- Results for "MCMW#l "monitoring well. 
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Parameter (2006) 
Depth to Water, Feet 
Lab Conductivity@ 25 °C, 11mhos/cm 
Total Dissolved Solids@ 180 °C, (mg/L) 
Total Alkalinity as CaC03, (mg/L) 
Total Hardness (mg/L) as CaC03 mg/L 
Nitrate- Nitrite as N (mg/L) 
Total Petroleum Hydrocarbons, TPH 418.1, (mg/L) 
Parameter (2007) 
Depth to Water, Feet 
Lab Conductivity@ 25 °C, 11mhos/cm 
Total Dissolved Solids@, 180 °C, (mg/L) 
Total Alkalinity as CaC03, (mg/L) 
Total Hardness (mg/L) as CaC03 mg/L 
Nitrate- Nitrite as N (mg/L) 
Total Petroleum Hydrocarbons, TPH 418.1, (mg/L) 
Parameter (2008) 
Depth to Water, Feet 
Lab Conductivity@ 25 °C, 11mhos/cm 
Total Dissolved Solids@ 180 °C, (mg/L) 
Total Alkalinity as CaC03, (mg/L) 
Total Hardness (mg/L) as CaC03 mg/L 
Nitrate- Nitrite as N (mg/L) 
Total Petroleum Hydrocarbons, TPH 418.1, (mg/L) 

Parameter (2009) 
Depth to Water, Feet 
Lab Conductivity@ 25 °C, 11mhos/cm 
Total Dissolved Solids@ 180 oc, (mg/L) 
Total Alkalinity as CaC03, (mg/L) 
Total Hardness (mg/L) as CaC03 mg/L 
Nitrate- Nitrite as N (mg!L) 
Total Petroleum Hydrocarbons, TPH 418.1, 
(mg/L) 
Parameter (2010) 
Depth to Water, Feet 
Lab Conductivity@ 25 °C, 11mhos/cm 
Total Dissolved Solids@ 180 °C, (mg/L) 
Total Alkalinity as CaC03, (mg/L) 
Total Hardness (mg/L) as CaC03 mg/L 
Nitrate- Nitrite as N (mg/L) 
Total Petroleum Hydrocarbons, TPH 418.1, 
(mg/L) 

Permit 298C-A8 
Etchepare LS Quarry 
Submitted: April 2010 

6/6/06 
185.95 

380 
220 
210 
210 
1.3 

<1; i.e.,ND 
3/19/07 
17.16 
372 
220 
193 
203 
1.35 

<1; i.e.,ND 
2/5/08 
10.12 
380 
220 
190 
201 
1.27 

<1; i.e., 
ND 

3/25/09 
NM 
346 
230 
186 
204 
1.48 

<5; i.e., 
ND 
3/10 
181.0 
327 
200 
238 
180 
1.29 

<5; i.e., 
ND 

MPIX-B3 

7/31/06 9/27/06 12/7/06 
185.7 186.33 187.4 
386 374 365 
210 210 190 
202 187 184 
206 201 201 
1.51 1.42 1.32 

<1; i.e.,ND <1; i.e., ND <1; i.e.,ND 
6/25/07 9/6/07 11/29/07 
10.48 186.57 186.61 
337 380 389 
240 210 220 
192 193 195 
192 195 202 
1.18 1.45 1.41 

<1; i.e.,ND <1; i.e., ND <1; i.e.,ND 
5/29/08 9/4/08 12/10/08 
184.95 179.93 180.56 

362 367 358 
190 230 200 
181 185 222 
189 204 188 
1.26 1.75 1.21 

7 <1; i.e., ND <1; i.e., 
ND 

6/4/09 9/3/09 12/7/09 
NM NM NM 
379 377 346 
210 190 210 
233 158 242 
193 190 204 
1.3 1.6 1.37 

<5; i.e., N!A <5; i.e., 
ND ND 
6/10 9/10 12/10 
180.1 171.6 172.2 
367 359 350 
220 160 200 
193 197 200 
193 198 210 
1.53 1.5 1.6 

<5; i.e., <5; i.e., ND <5; i.e., 
ND ND 

TFN ....... . 
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Parameter (2011) 3/31/11 
Depth to Water, Feet 172.3 
Lab Conductivity @J 25 °C, j..tmhos/cm 330 
Total Dissolved Solids@ 180 °C, (mg!L) 220 
Total Alkalinity as CaC03, (mg!L) 192 
Total Hardness (mg!L) as CaC03 mg!L 190 
Nitrate- Nitrite as N (mg/L) 1.8 
Total Petroleum Hydrocarbons, TPH 418.1, <5; i.e., 
(mg!L) 

T bl lll R lt £ th "MCMW#2" a e - esu s or e 
Parameter (2006) 
Depth to Water, Feet 
Lab Conductivity@ 25 °C, j..tmhos/cm 
Total Dissolved Solids@ 180 °C, (mg/L) 
Total Alkalinity as CaC03, (mg!L) 
Total Hardness (mg/L) as CaC03 mg!L 
Nitrate- Nitrite as N (mg/L) 
Total Petroleum Hydrocarbons, TPH 418.1, 
(mg/L) 
Parameter (2007) 
Depth to Water, Feet 
Lab Conductivity@ 25 °C, j..tmhos/cm 
Total Dissolved Solids@ 180 °C, (mg!L) 
Total Alkalinity as CaC03, (mg!L) 
Total Hardness (mg/L) as CaC03 mg!L 
Nitrate - Nitrite as N (mg/L) 
Total Petroleum Hydrocarbons, TPH 418.1, 
(mg!L) 
Parameter (2008) 
Depth to Water, Feet 
Lab Conductivity@ 25 °C, j..tmhos/cm 
Total Dissolved Solids@ 180 °C, (mg/L) 
Total Alkalinity as CaC03, (mg/L) 
Total Hardness (mg!L) as CaC03 mg!L 
Nitrate- Nitrite as N (mg/L) 
Total Petroleum Hydrocarbons, TPH 418.1, 
(mg!L) 

Permit 298C-A8 
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ND 

11 mom onng we . 
6/6/06 
189.43 

360 
200 
200 
210 
1.2 

<5; i.e., ND 

3/19/07 
192.39 

366 
220 
186 
190 
1.26 

<1; i.e., ND 

2/5/08 
191.62 

370 
210 
190 
190 
1.21 

<5; i.e., ND 

. MPIX-B4 

6/8/11 9/15/11 12/19/11 
168.9 167.9 168.6 
243 380 360 
210 190 200 
186 183 188 
203 200 194 
1.6 1.6 1.9 

<5; i.e., <5; i.e., ND <5; i.e., 
ND ND 

7/31/06 9/27/06 1217/06 
188.5 189.33 190.2 
364 359 356 
210 200 200 
194 182 178 
199 193 198 
1.37 1.36 1.25 

<5; i.e., <5; i.e., ND <5; i.e., 
ND ND 

6/25/07 9/6/07 11/29/07 
9.31 9.29 195.56 
365 373 372 
240 190 220 
185 188 187 
186 194 193 
0.64 1.39 1.30 

<1; i.e., <1; i.e., ND <1; i.e., 
ND ND 

5/29/08 9/4/08 12/10/08 
185.45 183.42 183.74 

353 357 355 
200 210 210 
171 183 224 
189 194 180 
1.78 1.79 1.17 

<5; i.e., <5; i.e., ND <5; i.e., 
ND ND 

TFN ....... . 
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Parameter _{2009) . 
Depth to Water, Feet 
Lab Conductivity@ 25 °C, Jlmhos/cm 
Total Dissolved Solids@ 180 °C, (mg/L) 
Total Alkalinity as CaC03, (mg/L) 
Total Hardness (mg/L) as CaC03 mg/L 
Nitrate- Nitrite as N (mg/L) 
Total Petroleum Hydrocarbons, TPH 418.1, 
(mg/L) 
Parameter (2010) 
Depth to Water, Feet 
Lab Conductivity@ 25 °C, flmhos/cm 
Total Dissolved Solids@ 180 °C, (mg/L) 
Total Alkalinity as CaC03, (mg!L) 
Total Hardness (mg!L) as CaC03 mg/L 
Nitrate- Nitrite as N (mg!L) 
Total Petroleum Hydrocarbons, TPH 418.1, 
(mg/L) 
Parameter (2011) 
De_pth to Water, Feet 
Lab Conductivity@ 25 °C, flmhos/cm 
Total Dissolved Solids@ 180 °C, (mg/L) 
Total Alkalinity as CaC03, (mg/L) 
Total Hardness (mg/L) as CaC03 mg/L 
Nitrate- Nitrite as N (mg/L) 
Total Petroleum Hydrocarbons, TPH 418.1, 
(mg/L) 

Permit 298C-A8 
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3/25/09 
NM 
341 
220 
184 
197 
1.36 

<5; i.e., ND 

3/10 
182.8 

Not Sampled 
(couldn't 

access well 
with 

equipment) 

3/31111 
174.4 
323 
200 
187 
188 
1.6 

<5; i.e., ND 

MPIX-B5 

6/4/09 9/3/09 1217/09 
NM NM NM 
364 351 338 
200 190 200 
228 186 229 
187 196 195 
1.1 1.3 1.27 

<5; i.e., <5; i.e., ND <5; i.e., 
ND ND 
6/10 9/10 12/10 
182.6 170.8 173.3 
364 355 350 
220 180 190 
187 191 188 
190 194 195 
1.61 1.5 1.5 

<5; i.e., <5; i.e., ND <5; i.e., 
ND ND 

6/8/11 9/15/11 12/19/11 
172.2 167.0 169.2 
281 370 342 
210 190 190 
184 182 187 
199 198 188 
1.4 1.5 1.5 

<5; i.e., <5; i.e., ND <5; i.e., 
ND ND 

TFN ........ 
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( Table IV- Results from the "Waitkus-R" well 

Parameter (2007) 3/19/07 6/25/07 9/6/07 11/29/07 
Depth to Water, Feet 10.09 10.73 
Lab Conductivity@ 25 oc, f.unhos/cm No Data 398 388 
Total Dissolved Solids@ 180 °C, (mg!L) 220 230 
Total Alkalinity as CaC03, (mg!L) Well Not 203 193 
Total Hardness (mg!L) as CaC03 mg!L Installed Yet 189 200 
Nitrate -Nitrite as N (mg!L) 1.55 1.53 
Total Petroleum Hydrocarbons, TPH 418.1, (mg/L) <1; i.e., ND <1; i.e., ND 
Parameter (2008) 2/5/08 5/29/08 9/4/08 12/10/08 
Depth to Water, Feet 10.18 11.29 10.23 10.26 
Lab Conductivity@ 25 °C, j..tmhos/cm 380 367 372 370 
Total Dissolved Solids@ 180 °C, (mg!L) 220 210 220 230 
Total Alkalinity as CaC03, (mg!L) 190 181 189 225 
Total Hardness (mg!L) as CaC03 mg!L 198 195 196 194 
Nitrate- Nitrite as N (mg!L) 1.52 1.44 1.7 1.35 
Total Petroleum Hydrocarbons, TPH 418.1, (mg/L) <5; i.e.,ND <5; i.e.,ND <5; i.e., ND <5; i.e., ND 
Parameter (2009) 3/25/09 6/4/09 9/3/09 1217/09 
Depth to Water, Feet NM NM NM NM 
Lab Conductivity@ 25 oc, j..tmhos/cm 359 379 370 352 

( 
Total Dissolved Solids@ 180 °C, (mg!L) 250 220 190 210 
Total Alkalinity as CaC03, (mg!L) 192 236 192 238 
Total Hardness (mg!L) as CaC03 mg!L 208 199 204 204 
Nitrate- Nitrite as N (mg!L) 1.65 1.35 1.6 1.53 
Total PetroleumHydrocarbons, TPH 418.1, (mg/L) <5; i.e.,ND <5; i.e., ND <5; i.e., ND <5; i.e., ND 
Parameter (2010) 3/10 6/10 9/10 12/10 
Depth to Water, Feet 11.2 10.1 NM NM 
Lab Conductivity@ 25 °C, j..tmhos/cm 337 365 367 357 
Total Dissolved Solids@ 180 oc, (mg!L) 210 220 190 210 
Total Alkalinity as CaC03, (mg!L) 237 189 194 193 
Total Hardness (mg!L) as CaC03 mg!L 185 192 202 196 
Nitrate - Nitrite as N (mg/L) 1.46 1.64 1.7 1.7 
Total Petroleum Hydrocarbons, TPH 418.1, <5; i.e., <5; i.e., <5; i.e., ND <5; i.e., ND 
(mg!L) ND ND 
Parameter (2011) 3/31/11 6/8/11 9/15/11 12/19/11 
Depth to Water, Feet NM NM NM <200 
Lab Conductivity @ 25 °C, j..tmhos/cm 335 294 384 360 
Total Dissolved Solids @ 180 °C, (mg!L) 210 210 200 200 
Total Alkalinity as CaC03, (mg!L) 194 189 I 186 191 
Total Hardness (mg!L) as CaC03 mg!L 196 208 207 195 
Nitrate - Nitrite as N (mg!L) 1.9 1.6 1.6 1.7 
Total Petroleum Hydrocarbons, TPH 418.1, <5; i.e., <5; i.e., <5; i.e., ND <5; i.e., ND 
(mg!L) ND ND 

( 
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T bl V Gr d t h t . ti t bl fi th "Wi d "!!" P8769 a e - oun wa er c arac ens cs summary a e or e m mt 11 morutonng we . 
Parameter (2010) 3/10 6/10 9/10 12/10 
Depth to Water, Feet Not Not 38.2 39.4 
Lab Conductivity@ 25 °C, ~os/cm Sampled Sampled 355 Not Sampled 
Total Dissolved Solids @ 180 °C, (mg/L) 210 (Frozen) 
Total Alkalinity as CaC03, (mg/L) 195 
Total Hardness (mg/L) as CaC03 mg/L 203 
Nitrate- Nitrite as N (mg/L) 1.4 
Total Petroleum Hydrocarbons, TPH 418.1, <5; i.e., 
(mg/L) ND 
Parameter (2011) 3/31/11 6/8/11 9/15/11 12/19/11 
Depth to Water, Feet 40.5 37.27 34.85 34.98 
Lab Conductivity @ 25 °C, j..tmhos/cm Well 272 386 Well 
Total Dissolved Solids@ 180 °C, (mg/L) Not 220 230 Not 
Total Alkalinity as CaC03, (mg/L) Sampled/ 203 186 Sampled/ 
Total Hardness (mg/L) as CaC03 mg/L Windmill 210 210 Windmill 
Nitrate- Nitrite as N (mg/L) Off for 1.5 1.8 Off for 

Total Petroleum Hydrocarbons, TPH 418.1, Winter <5; i.e., <5; i.e., Winter 

(mg/L) ND ND 

Table VI- Groundwater characteristics summary table for the "Avery" P7281 OW, monitoring well. 
Parameter (2010) 
Depth to Water, Feet 
Lab Conductivity@ 25 °C, j..tmhos/cm 
Total Dissolved Solids @ 180 °C, (mg/L) 
Total Alkalinity as CaC03, (mg/L) 
Total Hardness (mg/L) as CaC03 mg/L 
Nitrate- Nitrite as N (mg/L) 
Total Petroleum Hydrocarbons, TPH 418.1, 
(mg/L) 
Parameter (2011) 
Depth to Water, Feet 
Lab Conductivity@ 25 °C, j..tmhos/cm 
Total Dissolved Solids@ 180 °C, (mg/L) 
Total Alkalinity as CaC03, (mg/L) 
Total Hardness (mg/L) as CaC03,mg/L 
Nitrate- Nitrite as N (mg/L) 
Total Petroleum Hydrocarbons, TPH 418.1, 
(mg/L) 
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Not 
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3/31/11 
NM 
339 
210 
191 
193 
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6/10 9/10 12/10 
Not NM NM 

Sampled 358 351 
190 210 
190 191 
196 202 
1.6 1.7 

<5; i.e., <5; i.e., 
ND ND 

6/8/11 9/15/11 12/19/11 
NM NM NM 
271 382 358 
220 190 200 
195 184 190 
208 204 196 
1.6 1.8 1.8 

<5; i.e., ND <5; i.e., <5; i.e., 
ND ND 
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Table VI- Groundwater characteristics summary table for the "Lane" P94793W monitoring well. 
Parameter (2010) 
Depth to Water, Feet 
Lab Conductivity@ 25 °C, J.lmhos/cm 
Total Dissolved Solids@ 180 °C, (mg/L) 
Total Alkalinity as CaC03, (mg/L) 
Total Hardness (mg/L) as CaC03,mg/L 
Nitrate- Nitrite as N (mg/L) 
Total Petroleum Hydrocarbons, TPH 418.1, 
(mg/L) 
Parameter (2011) 
Depth to Water, Feet 
Lab Conductivity@ 25 oc, J.!mhos/cm 
Total Dissolved Solids@ 180 °C, (mg/L) 
Total Alkalinity as CaC03, (mg/L) 
Total Hardness (mg/L) as CaC03,mg/L 
Nitrate- Nitrite as N (mg/L) 
Total Petroleum Hydrocarbons, TPH 418.1, 
(mg/L) 
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3/10 
Not 

Sampled 

3/31/11 
NM 
337 
210 
194 
194 
1.9 
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6/10 9/10 12/10 
Not NM NM 

Sampled 360 360 
190 220 
194 195 
194 197 
1.8 2.1 

<5; i.e., <5; i.e., 
ND ND 

6/8/11 9/15/11 12/19/11 
NM NM NM 
258 386 354 
210 200 200 
180 187 188 
196 204 190 
1.7 1.9 1.9 

<5; i.e., ND <5; i.e., <5; i.e., 
ND ND 
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GROUNDWATER SAMPLING PROCEDURES 
These procedures follow WDEQ/SHWD Guidelines #15 

A. PRELIMINARY ACTIVITIES 

I. Contact the laboratory that will be performing the analyses and provide them with 
the types of tests to be performed. (The laboratory should be certified by the State 
or Federal Government) 

II. Order the following: 

III. 

a. Appropriate sample bottles 
b. Labels 
c. Relevant instructions about sampling, storage and transportation 
d. Chain of Custody forms 
e. Trip Blanks 
f. Samples will be placed in a cooler filled with ice immediately after collection 

and kept cool during overnight delivery to the laboratory. 

Prepare field notes and enter the following information at the sampling site: 
a. Date and time of measuring and/or sampling 
b. Names of field personnel 
c. Weather conditions 
d. State Engineer's Office ID number ofwell(s) 
e. Brief description of well (e.g., casing, pump, cover, seal) 
f. Static water level 
g. How many gallons of water were evacuated prior to sampling 
h. Description of any abnormal physical conditions of the evacuated water (e.g., 

appearance, odor, etc.) 

IV. Take the following to the monitoring well: 
a. Key to unlock well cover [if necessary] 
b. Field note forms (see below) 
c. Five gallon bucket to measure amount of water purged 
d. Disposable bailer(s) and bailing cord [if pump will not be used] 
e. Cleaning rags 
f. Roll of paper towels 
g. Squeeze bottle filled with distilled water 
h. Trash bag 
1. Sample bottles 
J. Cooler 
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B. OPENING WELL FOR MEASUREMENTS AND SAMPLING 

I. Be sure that the well opening and the area immediately around the opening is clean 
(e.g., no dirt, oil, grease, or other contaminants are present). 

II. Cease all activities in the area that may disturb surrounding dirt from entering 

the well. 

C. DECONTAMINATION OF EQUIPMENT AND HANDS 

I. If using bailers, use disposable units. The use of disposable bailers (one per well) 
will substantially reduce the amount of decontamination work necessary. 

II. If necessary, clean equipment with Simple Green, Alconox or other similar detergent 
and rinse with copious amounts of distilled water. Dry with a clean paper towel. 

III. Be sure that hands are clean and void of potential contaminants when handling 
equipment and sample bottles (wear clean gloves if necessary). 

IV. Avoid hand contact with water to be analyzed. 

D. STATICWATERLEVELS 

I. 

II. 

III. 

IV. 

V. 

When measuring static water levels, measure from the same point (e.g., north side of 
casing) so measurements are consistent. 
Prior to measuring the static water level, ensure that the water level probe is 
decontaminated. 
Lower the decontaminated water level probe into the well until the audible signal on 
the probe is triggered or the light comes on. 
Determine the precise measurement by repeatedly raising and lowering the probe to 
converge on the exact location. 
If necessary, determine the total depth of the water using a decontaminated gauge. If 
the total depth is determined, calculate the volume of water in the well. The result 
from the following equations is one (1) well volume: 
a. For a 2" diameter well: multiply the lineal feet of water by 0.16 gallons/foot 
b. For a 4" diameter well: multiply the lineal feet of water by 0.67 gallons/foot 

E. PURGE/BAILING THE WELL 

I. Because the water standing in a well prior to sampling may not represent existing 
ground water quality, stagnant water should be removed from the well prior to 
sampling. 

II. Purging can be accomplished with either a bailer or a pump rig. 
a. If a bailer is used, a disposable or clean bailer must be used for each well. 
b. A bailer may be re-used only if it is thoroughly decontaminated prior to 

bailing. 
c. A portable pump rig may also be decontaminated before pumping each well. 

III. Use a clean tarp or other type of cover to provide a clean surface onto which the 
cleaned sampling equipment and bailing rope can be placed if the equipment is to be 
placed on the ground or other surfaces. 
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IV. Using a decontaminated bailer rope of sufficient length to reach the bottom of the 
well casing, secure one end to a secure object to prevent the loss of the bailer down 
the well. 

V. A new rope must be used for each well or the rope should be thoroughly rinsed with 
distilled water between well samples. 

VI. Lower the bailer slowly into the well. 
VII. Pull the bailer out of the well, keeping the cord from contacting any contaminated 

surface, including the ground. 
VIII. Purge at least three (3) well volumes from the well before collecting ground water 

samples or bail until the well is dry, whichever occurs first. 

IX. 
X. 

a. If the well is bailed dry prior to the removal of 3 well volumes, purging is 
complete and sampling may proceed. 

b. The following equations are used to determine the quantity of water to be 
purged: 
1. For 2" wells: the number of gallons to be purged= 3 times the result 

inD.V.a. 
2. For 4" wells: the number of gallons to be purged= 3 times the result 

inD.V.b. 
c. The bailer should be lowered to the bottom of the well during purging to 

ensure removal of old, standing water in the well and encourage the 
movement of fresh water into the well. 

d. Water bailed from the well can be poured into a plastic 5-gallon bucket to 
keep track of the volume of water bailed from the well. 

The total volume of water purged from the well should be recorded in the field notes. 
Any abnormal observations of the water purged should also be recorded (e.g., color, 
odor, silt, sheen, etc.) 

F. GROUNDWATER SAMPLING 

I. 

II. 

III. 
IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

After at least three well volumes have been purged from the well or the well is 
purged dry, collect groundwater samples. 
If the well water was silty during bailing, wait until the sediment has settled before 
sampling. 
Review instructions regarding sampling and storage received from the laboratory 
Review the permit application to determine if there are requirements such as the 
number and type of quality assurance samples that should be collected. 
Prior to sampling, an appropriately labeled sample bottle should be readied. Care 
should be taken not to spill any preservatives that the laboratory added to the bottle. 
If a disposable bailer is not being used, an equipment blank should be collected by 
pouring distilled water into the decontaminated bailer and then into the "blank" 
sample bottle. 
Lower the bailer and rope (previously decontaminated if necessary) slowly into the 
well to a depth sufficient to submerge the bailer. 
Samples should be collected from the center of the well's water column. Avoid 
sampling near the bottom of the well as the water will tend to be silty. 
Pull the bailer out of the well, keeping the rope from contacting any contaminated 
surfaces. 
The water sample should be poured into each sample bottle which is then tightly 
capped and placed in the cooler if not to be returned to the laboratory in a short time. 
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XI. When filling the sample bottles, do not touch the bailer to the sample bottle. 
Preservatives in the sample bottle are a potential source of contamination to the well 
water via the bailer. 

XII. If the well is equipped with a lockable cap, secure the cap on the well when finished 
sampling. 

XIII. Pick up all trash and place in trash bag for disposal. 

G. CHAIN OF CUSTODY 

I. 

II. 

III. 

Once the samples are collected, insert the bottles inside the protective bags provided 
by the laboratory and carefully place in a ice-filled cooler. 
Complete the Chain of Custody form: 
a. Date and time of sampling 
b. Project name 
c. Names of samplers 
d. State of Engineers' Office's I.D. number ofwell 
e. Types of tests to be performed by the laboratory 
f. The sampler must sign and date the form(s) 
g. The cooler should be sealed with custody seals and tamper-resistant tape, and 

the custody seals should be signed and dated by the sampler. 
h. If not using a local laboratory, the cooler should be shipped by an overnight 

carrier such as Federal Express or UPS. 
1. Upon arrival at the laboratory, the cooler should be opened and the 

Chain of Custody form signed and dated by the laboratory personnel 
accepting the samples. 

Send a copy of the Chain of Custody with the test results to the Department 

of Environmental Quality, Land Quality Division. 

H. RESAMPLING 

I. If valid test results indicate an elevated level of any pollutant, the Division will be 
immediately notified and attempts to re-test will begin promptly after the results are 
known. The time frame for retesting will be as soon as is reasonable. Factors such 
as weather; access to the wells; obtaining landowners' permission and abiding with 
their schedule; contracting a well service company to assist; ordering sampling 
supplies such as bottles, coolers and Chain of Custody forms; and availability of the 
laboratory to do the testing must be considered in scheduling a repeat test. In the 
latter case, samples cannot be shipped on Fridays or the day before holidays in order 
for the samples to be shipped overnight and checked in at the laboratory during the 
next morning. 

II. Number of repeat tests necessary: 
a. An invalid blank result indicating a detectable level of an analyte invalidates 

the entire test. In such a case, the test will be repeated but, under no 
circumstances, can the results of the test be considered valid. 

b. Assuming a valid blank result is obtained (i.e., negative fmdings) but an 
elevated level of a pollutant is detected in the test sample, the test will be 
repeated at least twice in a reasonable period of time. Factors such as those 
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listed in H.l. dictate the time frame for retesting 

I. MONITORING WELLS FOR THE ETCHEPARE QUARRY (as of July 2012) 

I. The single closest down gradient well will be used as mining progresses, 
outlined in below and in Map MPIXI-2. Groundwater monitoring wells are 
designated to be monitored when mining occurs in their respective limestone 
pit. For each designated limestone reservoir, assigned groundwater wells will 
be monitored quarterly during mine activity. 

Etchepare Pit Available Groundwater Wells 
2, SA, & SB P95938W & Waitkus-R 
2, SB, & SC MCMW#l 

1, SC MCMW#2 
6, 7A, 7B, & 7C P728JOW 

6, 7A, 7B, 7C, lOA, & lOB P8769P 
SA P94793W 

II. Sampling has already commenced at well P9S938W, Waitkus-R, MCMW#l, 
and MCMW#2. The test results are found in the Mine's Annual Report. Test 
results will continue to be submitted with the mine's annual report. Future well 
locations will be decided after consultation with the DEQ. 
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APPENDIX MPIX-D 

Legal Documents for Howe Lane & N. Piper Haulroad 
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STATR OF WYOMING 

COUNTY OF ALBAUY 

MILLARD C. JOHNSON and 
DRANNA J. JOHNSON, 

vs. 

MOUNTAIN CEMF.NT COMPANY, 

. ,. ~~N2 7. . u IY'~/~ ·a'r , ~ [ I !fl.. . c u ~~ r Y! r { . lt, ... .,( ... {.~ ..... !.. .• -'1-.1.. .., .. lft,\1• .J4t 

: ntl.~.-fi!-:):::~ I .~ ; 
) IN THE DISTRICT COURT 
) ss. SECOND JUDICIAL DIST~ICT 
) CIVI~ ACTION NO. 24205 

lr-----,~~ Plaintiffs, f" r•!•" 
i ! i. , ..... T 
' ...... 

a Wyoming Joint Ventu~e or 
Partnership, 

JAN 2 7 1995 

Defendant, 

FINAL JUDGMENT UPON MANDATE 

THIS MATTF.R having come before the Court upon the Complaint of 

Plaintiffs and the Counterclaim or Defendant, Partial Summary 

Judgment in favor of Plaintiffs having been reversed by the 

Wyoming Supreme Court, this Court finds in accordance with the 

directives or the Wyoming Supreme Court that the easement anross 

the East 1/2 of Section 25, Township 15 Northp Range 73 West of 

the 6th P.M., Albany County, Wyoming, as more fully described in 

the document entitled "Agreement and Easement", a copy of which is 

attached hereto and incorporated herein by reference, should be 

and is hereby declared to be existing, and was not terminated by 

the actions or any party, and will remain existing until 

terminated in accordance with the provisions of the aforesaid 

"Agreement and Rasement." 

AUG 2 7 

IT IS FURTHER ORDERED that all previous Orders of this Court in tJ'/1/ 
this matter, not in conflict with this Final Judgment, .at 1!. P.ftxe:l 

~shall remain 1n rull force and effect. 

SO ORDERED, ADJUDGED, AND DECREED, this~ day of January, 1995. 
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AGREEMENT AND EASEM~NT 

THIS AGREEMENT AND EASEMENT made and executed as of 

the 'o\ ST day of ~c;: 9.n k&< , 1981, by and between 

wag ... iL.o, ~ be::,~~c..,_ ________ _ and 

"' -1 "-- 1> • whose address is ~JJu2~nuY\~~~~~~·~J~·--~~~s~,~~~,4~~-----------

.\\ou.~ L9. no in the County of Albany, State 

of Wyoming, hereinafter called "Grantors", nnd MONOLITH PORTLAND 

CEMENT COMPANY, a Nevada Corporation, with its principal office . 
··located l\t 1025 North Brand Boulevard in the City of Glendale, 

State of California, the owner and operator of a plant for the 

manufacture of Portla:.d Cement located in the County of Albany, 

State of Wyoming, hereinafter called "Grantee", 

W I T N E S S E T II: 

1. WHEREAS, Grantors are the.owners of, among other lands, 

the East One-half of Section 25, Township 15 North, Range 73 

West of the 6th Principal Meridian, in the County of. Albany, 

State of Wyoming, and 

2. WHEREAS, Grantee has the right, and so intends, to 

extract limestone and other materials (hereinafter "material") 

from certain lands lying East of the aforementioned Section 25, 

and 

3. MlEREAS, Grantee's cement plant in the County of Albany, 

State of Wyor,ting, is west of the lands from which Grantee has 

the right to extract material, all as above mentioned, and 

Grantee shall be required to transport material extracted from 

the said lands to Grantee's plant: 

NOW, THEREFORE, 

In consideration of these presents, the royalty to be paid 

Grantors as hereinafter provided and Ten and no/100 ($10.00) 

Dollars paid to Grantors by Grantee, receipt of which Ten and 

no/100 ($10.00) Dollars is hereby acknowledgei, it is agreed by 

and between the parties that:· 

) 

~ DEPOSITION 

I 
EXHIBIT 

//) tJ,. ¥" . 
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1. Grantors do hereby for themselves, their heirs, executors, 

administrators, successors and assigns grant, assign an~ set 

over to the Grantee its successors and assigns an easement 

for a right of way for a road for the purpose of hauling material 

to Grante9's plant in Albany County, W~oming, hereinafter called 

"the road", said right of way being more particularly described 

as follows: 

A strip of land 75' in width in the t;E a. of Section 
25 TlSN R73W ith P.M., Albany County, Wyoming, 
beginning .:1nd ending at the legal boundaries of said AUG 

0 7 NE ~ of Sectlon 25, and lying 3?.5' to the right ~ 
and 37.5' to the left of a centerline deccribed as 
follows: 

Beginning at point 17 on the North-South centerline 
• of said Section 25; from which point theN It corner 

of the said Se~tion 25 bears N0l 0 47'02•w 746.18'; 
and proceeding ~1ence S83°ll'49"E 1314.95' to point IB1 
thence S86°03'04"E 504.00' to point I 9: 
thence N69°24'SO~E ~19.53' to point 110: 
thence N79°17'44"E 162.18' to point Ill; 
thence S85°47'17"E 135.10' to point 112; 
thence N07°27'23"E 141~19' to point 113; 
thence N65°15'50"E 179.84' to point 114; 
thence N62°13'0l"E 184.57' to point 116 
on the East line of said Section 25, which point 116 
bears S00°03'18"E 787.84' from the NE corner of said 
Section 25, all as shown on the accompanying plat dated 
March 10, 1981. 

a copy of which said plat dated March 10, 1981 is attached hereto, 

marked Exhibit A, and made a part hereof. 

2. The said easement shall continue for so long a period 

as Grantee shall, in Grantee's sole discretion, require the road 

to enable Grantee to transport material to Grantee's aforementioned 

plant, and the said easement shall run with the land, and any 

subsequent conveyances of any interest in the land over and 

across which the said easement runs shall be subject to the said 

easement. 

3. Grantee shall file this instrument for record in the 

office of the County Clerk and ex-officio registrar of Deeds of 

the County of Albany, State of Wyoming. 

4. Grantee shall file for record in the office of the County 

Clerk and ex-officio registrar of Deeds of the County of Albany, 

-2-
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state of Wyoming, a release of the easement herein granted with

in thirty (30) days following the date on which Grantee has not 

used ·the road for one continuous twelve month period, and the 

failure of the Grantee to so file a release shall entitle 

Grantors, on demand made by them on Grantee, to be paid as 

liquidated damages for.any and all loss occasioned Grantors by 

such failure the sum of TWo Thousand and No/100 ($2,000.00) 

Dollars. · 

Grantee shall within a reasonable time following 

Grantee's none-use of the road for such continuous twelve 

month period re-seed the road and fill in and re-seed the borrow 

pits created in the construction and maintenance of the road. 

5. Grantee shall provide and maintain a cattle guard 

and gate in the road at the point where the road leaves said 

Section 25, Township 15 North, Range 73 West of the 6th 

Principal Meridian and enters the Sect.ion inunediately East 

of the said Section 25. 

6. Grantee's employees, or contractors engaged by 

Grantee to construct the road, may enter on the ~and subject to 

this easement, and on land adjacent thereto, incident to the 

construction ~nd maintenance of the road, provided, however, 

that such employees or contractors shall limit and restrict 

their entry upon such lands as is reasonably necessary to con

struct and maintain the road. 

7. Grantee shall furnish to Grnntors all posts, barbed 

wire, and other materials necessary to huild a legal fence, one 

mile in length, said fence to be erected along the South boundary 

of Section 25, Township 15 North, Range 73 West of the 6th P.M. 

Grantee shall deliver said posts, barbed wire and other materials 

to Gnmtors by depositing same at intervals along the said south 

boundary line of the said section. Grantors shall furnish at 

the hourly rate of $5.00 per hour all labor necessary to erect 

the said fence, and Grantee shall, upon completion of said fence, 
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period and One Thousand and No/100 (~1,000.00) Dollars. 

9. Grantee agrees to seek approval for the construction 

of a road, said road to be described as follows: 

A road 35 feet in width commencing at 
Point 19 on the attached Exhibit A, 
and running thence on the same bearing 
as the present road running from Point 
18 on the said 'Exhibit to Point 19 to 
n Point 135 feet West of the West 
boundary line of Section 25, Township 
15 North, Range 73 West, of the 6th 
P.M., thence in a generally Southerly 
direction, to Point 23 on the said 
Exhibit. 

Grantee agrees to commence work on the said road from Point 19 

to Point 23, upon (a) completing all ~xcavation and reclamation 

work Grantee determines to, or is required to, do in the w~sw~, 

Section 25, Township 15 North, Range 73 West of the 6th P.M. 

and the E~SE~, Section 26, Township 15 North, Range 73 West of 

the 6th P.M., and (b) receiving authority and finai approval 

for the copstruction of the said road from any political agency 

asserting the right to grant or deny approval for the construction 

of said road. 

Grantnc shall pay all costs necessary to the con-

struction of said road, including among said costs expenses 

incurred in seeking the aforementioned authority and.approval. 

Grantee further agrees to exercise reasonable 

diligence in constructing said road upon the accomplishment 

of items (a) an~ (b), hereinabove. 

Grantee will install a cattle guard in the road 

from Point 19 to Point 23 AS hereinabove described at that 

point where the said road will cross the West boundary of 

SectiQn 25, Township 15 North, Range 73 West, of th~ 6th P.M. 

10. Grantee agrees to pay Grantor, separate and apart 

from the royalty agreed by Grantee to be paid Grantor ~n the 

paragraph numbered 8, hereinabove, monthly, commencing one 

month and ten days fcllowing the hauling of the first load 

of stack-dust over the road described in the paragraph 
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pay Grantors the charges for the said labor, provided, however, 

that th~ said labor charges to.be paid Grantors by Grnntee shall 

not in any event exceed the total sum of $1,500.00. 

In addition to furnishing the posts, barbed wire 

and other materials all as aforementioned, Grantee agrees to, 

at its sole cost and expense, drill the post holes necessary to 

erect the above mentioned fence at such points along the 

aforementioned boundary ~s Grantors shall designate. 

Grantors hereby grant unto Grantee the right to 

enter onto the East one-half (E~) of said Section 25 for all 

AUt;27 

purposes inciden~ to the erection of said fence. Grantee hereby 

grants unto Grantors the right to enter the West one-half (WJs) 

of the said section 25 for all purposes incident to the 

erection of said fence. 

8. Grantee shall as part .of the consideration for the 

easement herein granted pay Grantors the sum of one and one-half 

cents ($.015) per ton of material hauled by Grantee (or by a 

contractor or contractors employed by Grantee) over the road. 

Payment of the royalties herein provided shall be made by 

Grantee to Grantors monthly, the first such payment to be made 

one month and ten days following the hauling of the first load 

of material over the road, ~nd subsequent payments to be made 

to Grantors by Grantee at monthly intervals thereafter. It is 

specifically provided, however, that in the event that the 

roylaties so paid Grantors by Grantee for any six month period 

as herein defined, to-wit: the first six month period to end 

six months after the date of the first such monthly payment, 

and each subsequent six month period to end at six month 

intervals thereafter; prior to Grantee's cessation of use of 

the road for a period of twelve consecutive months total less 

than One Thousand and No/100 ($1,000.00) Dollars, Grantee 

shall pay Grantors the nifference between the total monthly 

royalties so paid by Grantee to Grantors during such six month 

-4-
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nurnbercu q, hcrcinnbovc, the sum of one and one-half cents 

($.015) per ton of stqck-dust hauled over the said road. 

The royalty herein pr6vided to be paid Grantor by Grantee 

for the !tauling of stack-dust shall not be subject to the 

provisions of the par~graph numbered B, hereinabove, with 

respect of payment of One Thousand and No/100 ($1,000.00) 

Dollars or a·ny other fixed sum as is provided to be paid in 

the said ~aragraph nun\bered 8, hereinabove. 

AIJG ') 
~ 7 20tJ 

11. Grantors $hall erect at their own cost and expense 

a legal fence along.the West boundary of Section 25, Township 

15 North, Range 73 Wedt, of the 6th P.M. 

12. Grantors, and each of them do hereby, each' for 

himself and herself, release and waive all rights under and by 

virtue of the homesteod exemption laws of the State of Wyoming 

with respect of the lDnds subject to the easement granted 

hereunder for so long as the said easement shall, under the 

terms hereof, be in effect. 

GRANTORS 

GRANTEE 

(Seal) 
MONOLITH PORTLAND C.EMENT COHPANY 

ATrEST• ~L&f/ 
Secretary 

STATE OF WYOMING 
ss. 

COUNTY OF ALBANY 

The foregoing instrument was acknowledged before me by 

\ >0\~~\~ fd ~~ and ~lMA 1. kb~O..~ 
this~ day of \:>s..s:::q IN'>\o.ocr , 19 a 1. 

Witness my hund and official seal. 

~\~.b~:rr: Notary Pulic 
My Commission Expires: 

e>t '-ete1 
-6-
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STI\TE OF CI\LIFOIUUA ) 
) ss. 

COUNTY OF LOS ANGELEJ; 

, -1·) 
l.)· v 

BOOK 4 7 o PAGE-----

The foregoing instrument was acknowledged before me 

by --~B~i~l~l~B~·~B~e~t~z~--------------' President of Monolith Portland 

Cement Company this 31st day of _o_e_c_e_mb __ e_r _______ , 1981. 

Witness my hand and official seal. 

N:6ik~~ 
My ~ion Expir~s: 

~~:Y,fi'~ 
. I 
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LIMITED l"lARRANTY DEED 

MONOLITH PORTLAND CEMENT COMPANY, a Nevada Corporation, 
with its principal office at 1025 N. Brand Blvd., Glendale, 

California, Grantor, for and in consideration of TEN AND N0/100 
($10.00) DOLLARS AND OTHER GOOD AND VALUABLE CONSIDERATION in 
hand paid, receipt whereof is hereby acknowledged, CONVEYS AND 

WARRANTS only as to whomsoever may claim by through or under 

Grantor to: \)J;\,\1.4......, ~ kfo.',;..., and b-;9.."'-W!:, ;$'. ~~S>..lto 
husband and wife, Grantees, whose address is \\nlt.)!< ~Q 1 

l..o.xc.\.rm\il 
1 
\U>(Ciyc.',.,i,.a @IJ.rncthe following described real estate, 

situate in Albany Co~nty and State of Wyoming, hereby releasing 

and waiving all rights under and by virtue of the homestead 
exemption laws of the State, to-wit: 

The W~ of Section 25, Township 15 North, 
Range 73 West of the 6th Principal Meridian, 
subject to all easements, restrictions, or 
reservations now filed of record in the 
office of the County Clerk and ex-officio 
registrar of deeds of the County of Albany, 
State of Wyoming I snc;l...,;~;"eseaing.....tQ...G~.antQ+.a 
twQ..:.J s_feet. .. ~ wid~ ... dghts ... oL wa~.!oJ:.....two...rQ~Hli 
on and over the land described in Exhibits A 
and B attached hereto and made a part hereof. 

Signed on behalf of MONOLITH PORTLAND CEMENT COMPANY by 

a duly authorized officer of said Corporation this 3lstday of 
__ D~e~c~e~mb~~e~r __________ , 1981. 

MONOLITH PORTLAND CEMENT COMPANY 

BY: 

ATTEST: n~ L Olki// /ft=> ~~· :;7 
Secretary ~ 

STATE OF CALIFORNIA ) 
) ss. 

COUNTY OF LOS ANGELES ) 

The foregoing instrument was acknowledged before me by 
Bill B. Betz President of 

----~~~~-----------
Monolith Portland Cement Company this 31st day of December 
1981. 

Witness my hand and 

,_l .. ~ 
Hy Commission Expires: 

/t', /. ? ;OJ·.'-
-'\:.:.r C:f',.<· - ···-/ . 7 ~ 
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LEGAL DESCRIPTION OF ROAD RIGHT-OF-1-lAY TO BE RETAINED ~ · 
j 

BY MONOLITH PORTLAND CEHE~T COMPANY. l 
i 

REVISED MARCH 18, 1981 AND SUPERCEDING · ·: 

ANY PRIOR DESCRIPTION 

. 
A strip of land 75' in width in theN l/2 m~ 1/4, 
Lot 8, and Ldt 1, of Section 25 Tl5N R73W 6th P.M., 
Albany.County, Wyoming, and lying 37.5' to the 
right and 37.5' to the left of a centerline 
described as follows: 

Beginning at point #l on the North line of 
said Section 25 which point bear~~ast 35.16' 
from the m-1 corner of the said Se,ct'l'On 25 and 
proceeding thence S44°43'16'~ 825.91' to point 

f/2; 
thence S65°58'12"E 258.67' to point #3; 
thence S86°59'4l"E '•82.45' to point /14; 
thence S89°14'13"E 462.03' to point fl5; 
thence N86°20'00"E 393.54' to point /16; 

thence S83°11'49"E 399.78' to point fl7 on the 

.: i· . 

':"; ·<;;·· 
North-South centerline of said Section 25, · from.:· 

.... · .. · 
which point #7 the N 1/4 corner of said Section 

. ·;' : 

25 bears N01°47'02"t~ 746.18', the 75' Right-
Of-Way thus described beginning and ending at 
the legal bou~darics of the subdivisions 
described above, as shown on the accompanying 
plat dated March 10, 1981. 

.···. 

... :-) ; 

The above description is based on my most recent survey 
of the road described and as illustrated on the exhibit .. 
dated March 10, 1981. 

1-7. E. Grenier 
Wyo. P.E. & L.S. No. 37i 

,JN Jl""'.• .1'1:, /9"/'/ 

· .. AUG 2 7 
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LEGAL DESCRIPTION OF EXISTING HAUL ROAD IN SECTION 25, 

TlSN R73lv 6th P.M., ALBANY COUNTY, WYOMING 

Z..IARCH 18, 1981 

A strip of land 75' in width in the W 1/2 lv 1/2 of 
Section 25·, TlSN R73l-l 6th P.M., Albany .county, 
Hyoming, beginning and ending at the legal bound
aries of the W l/2 W 1/2 of said Section 25, and 
lying 37.5' to the right and 37.5' to the left of 
a centerline described as follows: 

Beginning at point #l on the North line 
of said Section 25 which point #l bears _ ... 
East 35.16' from the Northwest c~rn~r of 
said Section 25, and proceed~ng thence 
S2P31 1 10"E 600.77 1 to point f/17; 
thence SOO 0 48 1 43"1-1 740.52' to point #18; .:·,
thence SJJ 0 23' 14"ll 325.92 1 to point f/19; >'·· ·r: 
thence S04°10'35"E 975.26 1 to point 1120;. 
thence S05°22 1 54"H 596.19 1 to point f/21 

on the Hest line of said Section 25,, which 
point f/21 bears NOP28 1 30"tol2150.71' from 
the Southwest corner of said Section 25. 

In addition, beginning at the said point #20 
and proceeding thence S67°56 1 36"lv 76.03 1 to 
point 1126 on the lolcst line of said Section 25, 
which point 1f26 bears S01°28 1 30"E 2573.54' 
from the Northwest corner of said Section 25 ,· 
all as shown on the accompanying plat dated 
March 10, 1981. 

; . ·: . 

The above description is based on m¥ most -recent survey 
of the road described and as illustrated on the exhibit 
dated March 10, 1981. 

./t~ /_,-; {· .. . ·I/ 
,.__,,_,t,.,.&.~ 

H. E. Grenier 
Wyo. P.E. & L.S. No. 371 

I 
' • ..•. '~, / , J L:J_ I 

1 .. ' !; '' cr · 

Ex hi IJ it B 



,,,.,, 
'· '• ':' 

~ 

J~ 
( ,: 
' ll '!I 

:t .; .. 
1 ... 

..J 

~ 
H 

I 
I 

~QD 
Q 

. 
' I 

.4) 
,. 

.3 

I? g 
( 

Cl 
D{ f 

foJ 

~ .. "'1\'<t 
. 

·~ .., <o.:,Q 

! 
AU~ 27 

'?Jc;.:;~~~ 

'·"'J'11"')N ,r.•tw., 2 j 
·~ !'-.>! . .L~~y'J'll ...:..____::,:; 

£ •• 

I' !.1 t ;ll'' 'OI!lf':•n y i n<j F.>:h i b i t s 1\ .tnd B. 



( 

( 

( 

SURFACE OWNER CONSENT 
(Haul Road) 

Richard Avery & Cindy Avery, whose address is 3630 Howe Road, Laramie, Wyoming 
82070, ("Surface Owner") is the owner of the surface estate to Section 24 (All), Township 15 
North, Range 73 West, 6th P.M., Albany County, Wyoming (the "Lands"). 

Mountain Cement Company, a Nevada corporation, whose address is 5 Sand Creek Road, 
Laramie, Wyoming, 82070, has constructed, operates and maintains a haul road across the Lands 
for transporting mined raw materials from its properties to the east of its Cement Plant located at 
5 Sand Creek Road. 

Surface Owner hereby gives its consent to Mountain Cement Company, to leave the haul 
road in good condition upon completion of its mining activities for the Surface Owner's 
(including their successors and assigns) use. 

Dated this 6~ day of August 2013. 

Richard Avery 

/-· 

/ 

ST $;TE OF WYOMING 

COUNTY OF ALBANY 

) 
) 
) 

. The above an~ foregoing Surfa~e Owner Consent was acknowledged before me by 
Richard Avery and Cmdy Avery on tbis 6 +-n..day of August 2013. · 

WITNESS my hand and official seal. 

DIEBOLD 

COUNTY OF 
ALBANY 

MY COMMISSION 

STATE OF 
WYOMING 

JUNE 12, 2017 

Notary Public 

My Commission Expires: ~LL'Y\___Q I f:L 66 [ ] 

2 
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( RPIX-1.0 Post-Mining Land Use 

The post-mining land use for the reclamation will be grazing and pasture areas for 

livestock. The reclamation will also serve as grazing areas and habitat for species of native 

wildlife. The reclamation will not be used for recreational purposes. 

RPIX-2.0 Backlilling and Contouring Plan for Affected Lands 

RPIX-2.1 General Considerations 

The surface configuration of the reclaimed area will be consistent with the post-mining 

land use, which is for livestock grazing and wildlife habitat. In all cases MCC will blend the 

reclaimed lands in with the native topography. The limestone lies in horizontal be~ches so it will 

be possible to mine all the limestone in a bench from drainage boundary to drainage boundary, 

effectively just lowering the terrain by the thickness of the limestone. The mining, backfilling, 

( grading, and contouring will be done in such a manner to preserve the original major drainages. 

A berm along the edge of a mining area will protect native drainages as well as workers and 

equipment. This berm will be used later in reclamation according to its composition, as fill 

material or topsoil. 

Prior to mining an area Mountain Cement will calculate the overburden to limestone 

ratio using drill hole data; this will guide site-specific backfill planning. When mining is 

completed, the next steps will be backfilling, grading, compacting, and contouring. In 

backfilling, generally any limestone fill material should be positioned first because it is hard and 

often large. Then sandstone fill should be positioned. Contouring will allow through-drainage 

but otherwise ideally should leave an overall surface that is not planar, but at least slightly 

concave to reduce wind erosion, promote vegetation establishment, and where needed to 

conserve fill material. Other areas will have predominantly convex post-mine topographies due 

to high ratios of overburden to limestone. 

Post-mine slopes will be comparable to pre-mine slopes and not steeper than 3:1, with 

the possible exception of unreduced highwall features described below. In many places post-
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( mine slopes will be less steep than pre-mine slopes because ridge tops will be lowered. Table 

RPIX-1, containing the average slope measurements prior to mining and the location of the 

measurements is included below. 

( 

\ 

Table RPIX-1. Measured Average Pre-Mine Slope and Locations. 

Slope Measurement Location Measured Average Pre-Mine Slope 
(L1 elevation in feet per 1 ft. horizontal) 

Pit #1, East-West Transect .075 
Pit #3, East-West Transect .058 
Pit #5A, South-North Transect .075 
Pit #5D, East-West Transect .061 
Pit #6, East-West Transect .080 
Pit #7 AlBIC, East-West Transect .048 
Pit #8A/B, East-West Transect .068 
Pit #9AIBIC, East-West Transect .083 
Pit #lOA, East-West Transect .068 
Pit #11, East-West Transect .081 

Backfilling is expected to employ several types of heavy equipment. A bulldozer will be 

used for large quantities moved short distances, and for working on top of steep slopes, loose 

blasted limestone or other rough surfaces. Off-highway articulated haul trucks are likely to be 

used for moving material either short or long distances, being loaded with an excavator or front 

end loader. Sandstone fill may be moved with wheel scrapers. 

RPIX-2.2 Regrading Scenarios Based on Overburden Depth 

Plans for backfilling and recontouring mined areas will vary in this permit area due to 

two main factors: 1) the ratio of overburden to limestone at a specific site, and 2) whether cost

benefit analysis dictates one or two layers of limestone should be mined at a given site. Other 

factors will also come into play over the hundred-plus-year lifetime ofthis mining permit. Some 

of these include A) how much limestone is left unmined in a pit due to impurities, and B) 

changes in the costs and benefits of mining and cement production. Planning every detail of 

Permit 298C-A8 Reclamation Plan IX 
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( reclamation for each pit this many decades in advance likely would 'not be useful. Descriptions 

and general criteria for differing methods follow. 

( 

( 

When Overburden Depth Equals Limestone Depth. In areas where there are roughly 

equal amounts of overburden and limestone the pit will be backfilled using the pit's own 

overburden and/or overburden from adjacent pits. The backfill will then be graded and 

contoured, ideally to a topography that is slightly concave over much of its surface area. 

When Overburden Depth Exceeds Limestone Depth. In areas where there is an 

abundance of overburden, i.e. where the overburden is 1.5 times the amount oflimestone the pit 

will first be backfilled. The surplus overburden will be used in some combination of the 

following ways. It may be 1) stockpiled for later use, 2) hauled directly to another area needing 

fill, or 3) built into convex reclamation topography on top of the backfilled pit. 

When Limestone Depth Exceeds Overburden Depth. In areas where limestone depth 

exceeds overburden depth Mountain Cement will produce a slightly concave to clearly concave 

post-mine topography (for example see Map RPIX-4). For such a topography MCC would use 

available options to 

a. create through-drainage by backfilling the downhill highwall and/or blasting a 

channel described below 

b. backfill remaining high walls to a maximum concave slope of 3: 1, except for 

any approved cliff features (unreduced highwall) 

c. where possible use additional available fill to 

1. line the remaining pit floor 

ii. create geomorphologically plausible irregularities, interrupting long 

slopes, straight lines and simple geometric shapes, and producing a 

sinuous, asymmetrically branching drainage route with at least one 

branch. 

111. further reduce slopes 

Available options to improve an area's earth balance and achieve an appropriate concave 

post-mine topography may be used singly or in any combination. These options are described 

below in roughly descending order of desirability. 

Permit 298C-A8 Reclamation Plan IX 
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\ 

1) Use available sandstone/overburden/interburden fill material from a nearby stockpile 

or stripping project. 

. 2) Drill and blast the highwall(s) to do one or both of the following: 

A. reduce the highwall and/or produce fill material. This can include harvesting 

all permitted limestone from the lateral edges of mining areas. 

B. create through drainage by opening a broad channel potentially half as deep as 

the low point of the pit floor through to the adjacent native drainage. This may be 

done before or after revegetation establishment. This channel may be i) left as an 

erosion-resistant bare rock channel, ii) topsoiled and revegetated, or iii) left as 

bare rock but with one or more low temporary or permanent check dams that will 

catch sediment and grow volunteer vegetation. 

(Drawbacks to these reclamation blasting options include 1) the cost and 

environmental impacts of blasting, and 2) the need to either haul less of the pit's 

limestone to the cement plant or get a Non-Significant Revision (NSR) approved 

to disturb area slightly outside the disturbance limit.) 

3) Haul overburden a greater distance from a non-adjacent place within the permit area. 

(The.drawbacks of this include increased environmental impact by heavy equipment and 

increased cost ofhauling.) 

4) Leave one or more lengths ofhighwall unreduced or partially reduced according to 

plans given below. (The drawbacks of unreduced highwalls include the liability ofleaving a fall 

hazard to people and wildlife, and the need to make arrangements with interested parties such as 

LQD; but see also the benefits described below.) 

5) Mine less limestone than permitted but strip as much as the entire permitted 

disturbance area to generate additional fill material. (The drawbacks of this approach include 

high cost per ton of extracted limestone, increased environmental impact by heavy equipment, 

and possibly ''unwarranted increase in the amount of affected lands" (LQD Noncoal R&R 

Chap.3 Sect. 2 (b)(ii)(A)). 
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( RPIX-2.3 Possible Unreduced Highwalls 

( 

( 

RPIX-2.3.1 Why Unreduced Highwalls? 

Mountain Cement anticipates the possible need to leave unreduced or partially reduced 

highwalls in one or more places over the life of this permit to reduce environmental impact and 

cost, and to enhance wildlife habitat. 

Reduce Environmental Impact. Environmental impact would be reduced by some or all 

of the following: 1) less heavy equipment fuel, replacement, lubricants, noise, and dust, 2) 

reduced explosives use, 3) potentially less land affected, 4) avoiding the need to bring fill 

material from outside the permit area which could bring Noxious Weeds and/or water pollutants, 

and 5) replacing mined native cliffhabitats with reclamation cliff features (unreduced highwall, 

as described below). 

Wildlife Habitat Enhancement. Unreduced highwalls create valuable habitat for various 

birds, including raptors, as well as reptiles and small mammals. They also act as windbreaks and 

wintering habitat for larger mammals like elk, mule deer, and pronghorn. 

Small, low, natural limestone and sandstone cliffs are found various places in the permit 

area. One example is near the tip of proposed Pit 7C, uphill from the old 2-track ranch road that 

crosses through the tip of the 7C Pit area. A low limestone cliff faces west toward the valley, 

then bends around to the north, then forms a small box canyon, then continues eastward forming 

the break of the ridge, totaling several hundred feet of horizontal length. Cliffs of similar height 

but less length are common throughout the permit area on the upper portions of steep canyon 

walls. They are formed over geologic time where the less-cohesive sandstone is eroded away 

from the base of a more erosion-resistant bed of limestone. A few examples of these low cliffs 

are even visible from Interstate 80 in Telephone Canyon. Small resistant sandstone cliffs can be 

found in a few places. One example is the "Camelback" feature on top of the ridge at the 

northern, downhill tip of proposed Pit 5A. 

If left as permanent reclamation, unreduced highwalls would serve to partially replace 

some of the low cliff habitats lost to mining the permit area. At the same time optional bare rock 

features under unreduced highwalls would partially replace rock-flat habitat lost to mining. 
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Areas ofbare rock on the ground allow birds and other small animals an open vegetation-free 

place where an approaching predator can be seen from greater distance. These bare rock 

surfaces also provide habitat for lichens. Variation in vegetation is increased by producing a 

small habitat directly downhill from the rock for plant species that require slightly more soil 

moisture. 

Cost. Among other reasons, leaving unreduced highwalls in one or more places likely 

would reduce Mountain Cement's reclamation costs. Cost considerations are a legitimate factor 

in reclamation planning under the Wyoming Non-Coal Rules and Regulations. LQD Noncoal 

R&R Chap.3 Sect. 2(b )(iii)(A) includes the text "not possible to reduce pitwalls, based on the 

character of the rock encountered or economic considerations .... " 

RPIX-2.3.2 Configuration of an Unreduced Highwall 

Mountain Cement does not anticipate leaving any vertical highwall segments longer than 

150 feet or higher than 12 feet in permanent reclamation. 

An envisioned unreduced highwall could be limestone or sandstone. MCC limestone 

highwalls are nearly vertical, averaging over 85 degrees from horizontal. MCC sandstone 

high walls are less cohesive and not as close to vertical, standing at an average angle over 80 

degrees. In this permit area both types of rock show high competence, meaning they hold 

together well in the highwall and do not readily crumble and fall on their own. 

Below an unreduced highwall could be regular respread revegetated topsoil ranging from 

a 3:1 slope to level, or a rubble zone of bare broken limestone or sandstone ranging from the 

angle of repose (simulating a natural colluvial slope) to level (also simulating naturally-occurring 

conditions in parts ofthe permit area.) The horizontal size of a rubble zone would be limited to 

extend not more than 20 feet horizontally outward from the unreduced highwall. 

Berms are not planned above or below an unreduced highwall as they would appear 

clearly man-niade, in opposition to the concept of making reclamation blend in with the 

surrounding native landscape. 

A representative situation where an unreduced highwall may be used is proposed Pit 4. 

For a map with an included diagram see Map RPIX-4. 
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RPIX-2.3.3 Location(s) of Unreduced Highwall(s) 

No highwall areas will be left unreduced in the following special areas. 1) Minor 

drainages where a waterfall would form during heavy runoff events causing erosion below the 

unreduced highwall. 2) On the downhill edge of a pit where water could be impounded. 3) In 

direct line of sight from a neighbor's residence less than 1 mile away unless by the neighbor's 

written approval. 4) Next to a post-mine road or fence. 5) Along a neighbor's property line. 

How many segments of unreduced highwalls may be necessary? This reclamation plan 

is optimized to avoid the necessity ofleaving unreduced segments of pit highwalls, but it could 

become necessary. The history of this mining permit and the two permits that were combined 

with this permit goes back to 1975. Since then no highwalls have been left intact and it may be 

possible to continue that trend throughout the life of the permit. 

RPIX-2.3.4 Communications with Interested Parties 

Decisions regarding details and location of any unreduced high wall as permanent 

reclamation· will be done in consultation with the Wyoming Game and Fish Department. MCC 

will gain approval of a Non-Significant Revision (NSR) to the mining permit before leaving an 

unreduced highwall. MCC will not leave an unreduced highwall visible from a neighbor's house 

within one mile except by written approval of the neighbor with a copy filed with LQD. If not 

on surface owned by MCC, MCC will obtain written approval from the surface owner and file a 

copy with LQD. If the land is leased for grazing when a decision is approved to leave an intact 

highwall in permanent reclamation MCC will inform the grazing lessee ofthe location and 

permanent status of the unreduced highwall. 

RPIX-2.4 Erosion and Sedimentation Control 

Erosion and sedimentation will be controlled through various and common means of 

sediment control measures, other than sediment ponds. Storm water runoff and off-site water 
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( will be kept away from reclamation areas through the proper use of straw bales, and silt fencing 

around the perimeter. Likewise, on-site water and runoff from within the reclamation area will 

have sediment removed from it through the same means as stated above. The measures will be 

maintained and sediment cleaned out to prevent failure. In addition to the measures mentioned 

above, erosion control blankets, geo-textiles, and hydromulches may be used to assist in plant 

growth. When vegetation has grown to a sufficient cover percentage MCC will consult with 

DEQ/LQD (a.k.a. Department of Environmental Quality/Land Quality Division) and remove the 

measures; the geo-textiles and erosion control blankets degrade and become part of the 

reclamation. 

( 

( 

Examples of sediment control measures that maybe used and their descriptions are: 

Rock Check Dams- these measures are typically constructed of cobble-sized blasted limestone, 

3"-5" in diameter. These are generally placed in existing drainages and are constructed to filter 

as well as mitigate water's speed. 

Straw Bales- these are generally small, lightweight measures that are placed on the downhill side 

of disturbance/reclamation areas. They are typically keyed into place in shallow trenches 

constructed perpendicular to water's direction of flow. They are also typically staked into place 

with lath or rebar. They work as a filtration and flow mitigation measure. 

Earthen Berms- Berms are constructed on the margins of a disturbance/reclamation area. They 

are made of overburden and are placed to keep run-off within the area. 

Silt Fence- similar to straw bales, silt fencing is a textile material that is keyed into shallow 

trenches dug perpendicular to water flow. They are staked into place and used to filter out/retain 

sediment. 

RPIX-2.5 Drainage Reconstruction 

The mining will be occurring on the tops of the east-west running ridges so MCC doesn't 

anticipate having to mine through but a handful of ephemeral drainages. For the most part the 

only surface water drainage features that will be affected are the existing swales and sub-ridges 

that occur on land to be disturbed. The Post-Mining Topography surface will have swales and 

undulations placed in it to mimic the native topography, increase drainage density, and abate 

Permit 298C-A8 Reclamation Plan IX TFN 5 11110 
Etchepare LS Quarry Approved: ____ _ 
Revised: February 2013 

RPIX-8 
TFN 5 1/110 
RECD MAR 07,2013 



( 

( 

storm water runoff energy. The goal of this is to have the surface water flow as it did prior to 

mining, in a general east to west direction and down the steep slopes separating the drainage 

bottoms from the ridge tops. In areas where an ephemeral drainage or sub-drainage is affected 

by mining, reclamation will be as such to allow a smooth transition where the reclaimed drainage 

meets the native drainage; this will reduce the risks of scouring, head cutting, and being left with 

a perched disconnected drainage. If necessary, gabions and rip rap lined pools will be placed 

where potential head cuts may develop. The reclaimed drainages will be bed rock controlled and 

will be constructed with the pre-mine sinuosity and slope in mind. MCC doesn't anticipate 

having any areas where water is unduly impounded. When specific crossings are no longer 

needed for mining purposes they will have their culverts, corrugated metal or high density plastic 

pipe, removed and stored. The crossing will have all of its base material, fines, and comingled 

detritus dug out of the channel. 

Slope conditions will be as such to allow animals and humans access with out being in 

danger, to allow the movement of surface water with out impounding any, and to allow 

vegetative cover to root with out being hampered by rilling. Due to the nature of the mining 

activity, the post-mining slope will be very similar to that of the pre-mining slope, which is a 5-

10% grade. Please see Map RPIX-2 Post-Mining Topography for the post-mining surface. 

RPIX-3.0 Surface Preparation for Topsoil/Subsoil Replacement 

The final surface before reclamation in any area commences will be the floor of the 

quarry; a limestone surface. Generally speaking, nothing will be done to the floor to prepare it 

for reclamation; however, where necessity dictates, the floor may be ripped with a track-type 

tractor dozer to assist in creating drainages. 

RPIX-4.0 Topsoil/Subsoil Replacement 

The backfill will be brought to/ final grade and scarified using a motor grader. Topsoil 

will be replaced using scrapers and will be graded to the Post-Mining elevations using a motor 

grader. Scrapers will replace topsoil from nearby stockpiles or the topsoil will be hauled directly 
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from a neighboring area that is being stripped. Direct hauling will be the preferred method of 

replacement. This method allows the native seed bank, soil biota, and some of the soil structure 

to remain intact at the time of permanent seeding. 

When possible areas will be regraded in the summer of each year; the area regraded will 

be the disturbance from earlier that year and later the year before. For instance, the fall2015-

spring 2016 disturbance would be regraded during the summer of2016. More specifically, in the 

late spring/early summer the disturbed area would have backfill hauled from either a stockpile or 

the next year's mining area, worked to the proper grade, and scarified. The area will be top soiled 

then promptly seeded in the fall after September 15th or at least before June 15th. There are no 

planned special soil reconstruction procedures. 

Most if not all areas affected will have topsoil placed them according to methods 

discussed above. Though the pre-mine landscape includes several rock flats, accounting for 

nearly 100 acres, they too will be mined through and regraded like the rest of the affected areas 

and revegetated. The affected areas will have a minimum of 8 inches of topsoil placed on them, 

with the exception of any areas to be revegetated with mountain mahogany, which likely will 

( receive only one half inch of topsoil. Reconstructed drainages and interfluve areas will have less 

topsoil placed on them than the areas between drainages and the microtopography will be 

constructed to create through drainage. 

( 

RPIX-5.0 Revegetation Practices 

Previous MCC mining permits each had only one or two permanent reclamation seed 

mixtures. For this permit revision the much greater variation in elevation, soils, and pre-mine 

vegetation strongly indicate the need for three to four different revegetation seed prescriptions. 

If a single mix was designed for the whole permit area problems would result. Little if any 

mountain mahogany would grow. For other pre-mine vegetation types and their geographic 

locations it would be difficult to achieve bond release because some proportion of the seed mix 

species would always be poorly adapted. This would waste money on each seed purchase and 

waste opportunity to progress quickly toward revegetation bond release. 
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( Described here are four prescriptions for permanent reclamation seedings. The first is an 

optional plan for establishing mountain mahogany (Cercocarpus montanus) which should not be 

planted in a mix with other species. MCC proposes this mountain mahogany plan as optional 

because success is uncertain and costs may be prohibitive. The other three prescriptions of the 

four are implementations of multispecies seed mixtures corresponding to other pre-mine 

vegetation communities. 

Mountain Mahogany. Mountain mahogany (MM) revegetation is an uncertain part of the 

reclamation plan and is expected to use little of the available topsoil. Therefore, it would be 

desirable to plant the MM areas as soon as possible before adjacent grass-dominated revegetation 

types. This would reserve some topsoil in case MM areas later need to be converted to other 

vegetation types by spreading additional topsoil and reseeding. This would guard against the 

need to bring in topsoil from off-site in the event that MM revegetation fails. 

MCC reserves the flexibility to use other methods (such as plug seedlings) to establish 

MM, but the likely method is below. The following seeding plan for MM is based on a study of 

the literature, discussions with MM experts, and observations from small experiments at the 

( MCC Etchepare and Weaver limestone quarries. 

( 

• preferentially plant MM areas adjacent to intact stands ofMM 

• topsoil specifics: 

o use freshly stripped, direct hauled TS from a MM stand to provide 3 kinds 

of necessary soil microbes and a matching native seed bank 

o spread only a very thin layer ofTS (target depth 1.3 em or less) 

• use locally collected seed, probably hand-thrown (or experimentally test other 

seed sources before large-scale use) 

• apply mulch for shade, temperature control, and to hold soil moisture 

• if needed broadcast additional seed in subsequent years to increase shrub density 

• allow other plant species to volunteer within the MM area over time to achieve 

plant diversity, if necessary after bond release 

Multi-species Permanent Seed Mixtures. The two permanent seed mixture tables below 

list a number of species for each life form that may be used. Some species will always be used 
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( while others are optional and will be included based on cost and availability of the seed, 

expected response, landowner desires, and apparent results from past on-site use. Species not 

responding well to local soil, slope, and climatic conditions will be used less and species 

providing noticeable cover, production, and density in prior plantings will be utilized most often. 

( 

( 

For each life form, an appropriate number of species and pounds of Pure Live Seed 

(PLS) will be seeded. For cool season grasses and perennial forbs, at least four species for each 

life form will be used in each seed mixture. One or more options for warm season grasses are 

provided. Acceptable ranges ofPLS/acre are provided for each life form category in each seed 

mixture. Number of seeds per pound is provided to aid implementation of the seed mixtures. 

Mixed Shrub/ Grassland (MS) Revegetation. One of the dominant pre-mine vegetation 

types at lower elevations of the permit area is Mixed Shrub/ Grassland (MS). A flexible 

permanent seed mixture has been developed to accommodate both this pre-mine native 

vegetation type and the similar High Elevation Mixed Shrub/ Grassland (MSH) type discussed 

below. Table RPIX-2, below, lists seed choices, potential seeding rates, and an example 

implementation for each included vegetation type. 
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Table RPIX-2. MS-MSH (Mixed Shrub/ Grassland and High Elevation Mixed Shrub/ 
Grassland) Permanent Reclamation Seed Mixture. In the example columns a zero (instead of white 
space) recommends against sowing in that vegetation type because it may not perform well there 

Scientific Name Common Name Preferred Seeds 
Cultivar /Lb 

Cool Season Grasses: (min. of 6 spp. selected; max. of 4 spp. & 7 Lbs PLS 
wheat grasses; max. total thickspike & streambank w . 
Achnatherum hymenoides Indian ricegrass 
Elymus elymoides bottlebrush 

squirrel tail 
Elymus lanceolatus ssp. thickspike wheatgrass 

lane eo latus 
Elymus lanceolatus ssp. stream bank 

lanceolatus wheat grass 
Elymus smithii western w.g. 
Elymus spicatus bluebunch w.g. 
Elymus trachycaulus slender wheatgrass 
Elymus wawawaiensis Snake River w.g. 
Festuca idahoensis Idaho fescue 
Festuca saximontana Rocky Mountain 

fescue 
Hesperostipa comata needle-and-thread g. 
Koeleria macrantha prairie junegrass 
Nassella viridula green needlegrass 
Poa secunda Canby bluegrass 

Warm Season Grasses: (minimum of 1 selected) 
Bouteloua gracilis bluegrama 
Muhlenberf!Ja montana mountain muhly 
Schizachyrium scoparium little bluestem 

Forbs, by family: (minimum of 4 selected) 
AST Achillea mille{olium western yarrow 
AST Gaillardia aristata Indian blanket 

flower 
AST Machaeranthera prairie aster 

tanacetifolia 
AST Ratibida columnifera prairie coneflower 
AST Symphyotrichum Pacific aster 
ascendens 

BRA Cleome serrulata Rocky Mountain 
beeplant 

F AB Dalea candida var. white prairie clover 
candida 

F AB Dalea purpurea purple prairie clover 

F AB Onobrychis viciifolia sainfoin 

F AB Vicia americana American vetch 
ML V Sphaeralcea coccinea scarlet globemallow 
PTG Penstemon strictus Rocky Mountain 

pen stem on 

(continued) 
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Nezpar 141,000 
VNS* 192,000 

Critana 154,000 

Sodar 156,000 

Rosana 110,000 
Whitmar 140,000 
Pryor 159,000 
Secar 140,000 
VNS* 450,000 
VNS* 1,202,000 

VNS* 115,000 
VNS* 2,315,400 
Lodorm 181,000 
Can bar 926,000 

** 825,000 
VNS* 1,500,000 
Camper 260,000 

VNS 2,852,012 
VNS* 132,000 

VNS* 496,000 

VNS* 1,230,000 
VNS* 2,668,000 

VNS* 65,900 

VNS* 278,000 

Kaneb- 210,000 
hulled 

Nova, 30,240 
Melrose 
VNS* 32,833 
VNS* 500,000 
Bandera 592,000 

RPIX-13 

Lbs. MS MSH 
PLS/Ac Example Example 

Lbs PLS/Ac Lbs PLS/Ac 
8-12 10 9.5 

0-2 
0-3 

1-3 1.5 1.5 

0.5-2 1.5 1.5 

(1.5-)3-5 2 2 
(0-)1-3 

0-2 1 
(0-)1-3 1 1 

0-3 1 2 
0-2 

0-1 
0(-2) 0.5 0.5 

0-I(-2) 0.5 
0-3 2 1 

1-3 1 2 
0-3*** 1 

0-2 1 1 
0-1 

3-4 3 3 
0-1 0.25 1 
0-1 0.25 

0 or 1 

0-0.5 
0-0.5 0.5 

0 or 1-2 1 0 

0-1 ttt 1 

0 or 1 ttt 1 1 

0-3ttt 0.5 0.5 

0-2ttt 0 
0-1 0 
0-1 
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(Continued) Table RPIX-2, MS-MSH (Mixed Shrub/ Grassland and High Elevation Mixed 
Shrub/ Grassland) Permanent Reclamation Seed Mixture. 

Scientific Name Common Name Preferred Seeds Lbs. MS MSH 
Cultivar /Lb PLS/Ac Example Example 

Lbs PLS/Ac LbsPLS/Ac 

Subshrubs: (minimum of 1 selected) 1-2 1.5 1.5 
Artemisia frigida prairie sagewort, VNS* 4,536,000 0.5-2 1 1 

fringed sagewort 
Artemisia ludoviciana Louisiana cudweed VNS* 4,048,000 0-1 
Krascheninnikovia lanata Winterfat VNS* 56,700 0.5-2.5 0.5 0.5 

Shrubs: (minimum of 1 selected) 1-2 2 2 
Artemisia nova black sagebrush VNS* 952,700 0-1 t 
Artemisia tridentata var. Wyoming big VNS* 

wyominKensis sagebrush 
A triplex canescens Fourwing saltbush Wytana or 78,000 0.25-0.5 0.5 

HighElev. 
Chrysothamnus Douglas rabbitbrush VNS* 783,000 0.5-1 1 1 

viscidiflorus 
Ericameria nauseosa rubber rabbitbrush VNS* 400,000 0-1 0.5 1 

Total Lbs PLS per Acre 17.50tt 17.50tt 17.50tt 
*Vanety Not Specified: northern collectiOn preferred (WY, northern CO, MT, northern UT, ID, Canada, etc.) 
**Wyoming collection if available at reasonable cost; otherwise substitute Hachita, Lovington or another northern collection. 
***For good establishment blue grama seed should be broadcast rather than drilled so seeding method may influence seeding 
rate. 
tFor good sagebrush establishment hand-throw seed on snow after drilling OR broadcast by machine before drilling rest of mix. 
ttThis table shows drill seeding rates; rates should be increased to 35 Lbs PLS per Acre where broadcast seeding is necessary. 
tttLegumes should be planted with an appropriate strain ofrhizobial innoculum unless data suggests appropriate rhizobia are 
already present in the soil such as in Bird (2009). Sainfoin is non-native but disappears after about six years; meanwhile it is a 
good nitrogen-fixer, is good for livestock and wildlife, and is a good nurse-plant for other reclamation plants. 

High Elevation Mixed Shrub/ Grassland (MSH) Revegetation. One of the dominant pre

mine vegetation types at higher elevations of the permit area is High Elevation Mixed Shrub/ 

Grassland (MSH). A flexible permanent seed mixture has been developed in accordance with 

both this pre-mine native vegetation and the similar Mixed Shrub/ Grassland (MS) vegetation 

type described above. Table RPIX-2, above, lists seed choices, potential seeding rates, and an 

example implementation for each vegetation type. 

Mixed Conifer Forest (MXC) Revegetation. The most visually dominant pre-mine 

vegetation type at higher elevations of the permit area is Mixed Conifer Forest (MXC). A 

flexible permanent seed mixture has been developed in accordance with the understory of this 

pre-mine native vegetation type. (See tree replacement details below). Table RPIX-3, below, 

lists seed choices, potential seeding rates, and an example implementation. 
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Table RPIX-3. MXC (Mixed Conifer Forest) Permanent Reclamation Seed Mixture. 

Scientific Name Common Name Preferred Seeds Lbs. Example 
Cultivar /Lb PLS/Ac Lbs 

PLS/Ac 
Cool Season Grasses: (min. of 6 spp. selected; max. of 4 spp. & 7 Lbs PLS wheatgrasses; max. 8-13 12 
total thickspike & streambank w.g. 3 Lbs) 
Achnatherum hymenoides Indian ricegrass Nezpar 141,000 0-1.5 
Bromus carinatus mountain bromegrass Bromar 106,680 0-2 1 
Elymus lanceolatus ssp. lanceolatus thickspike wheatgrass Critana 154,000 0-3 1.5 
Elymus lanceolatus ssp. lanceolatus streambank wheatgrass Sodar 156,000 0.5-2 1.5 
Elymus smithii western w.g. Rosana 110,000 (1.5-)3-5 2 
Elymus spicatus bluebunch w.g. Whitrnar 140,000 0-1.5 
Elymus trachycaulus slender wheatgrass Pryor 159,000 0-2 0.5 
Elymus wawawaiensis Snake River w.g. Secar 140,000 0.5-1.5 1.5 
Festuca idahoensis Idaho fescue VNS* 450,000 0-3 1.5 
Festuca saximontana Rocky Mountain fescue VNS* 1,202,000 0 or 1-2 1 
Hesperostipa comata needle-and-thread grass VNS* 115,000 0-1 
Koeleria macrantha prairie junegrass VNS* 2,315,400 0.5-2 0.5 
Nassella viridula green needlegrass Lodorm 181,000 0-1 
Poasecunda Canby bluegrass Can bar 926000 0-2 1 

Warm Season Grasses: (optional due to elevation & habitat) 0-3 1 
Bouteloua gracilis bluegrama ** 825000 0-3 
Muhlenber,;ia montana mountain muhly VNS* 1,500,000 0-2 1 

Forbs, by family: (minimum of 4 selected) 3-4 3.5 
AST Achillea millefolium western yarrow VNS* 2,852,012 0.25-2 1 
AST Symphyotrichum ascendens Pacific aster VNS* 2,668,000 0-0.5 0.5 
CAM Campanula rotundifolia harebell VNS* 1,200,000 0-0.25 
F AB Dalea candida var. candida white prairie clover VNS* 278000 0-1 ttt 1 
F AB Dalea purpurea purple prairie clover Kaneb-hulled 210,000 0 or 1 ttt 1 
ONA Chamerion angustifolium fire weed VNS* 8,500,000 0-0.25 0 

tttt 
PLG Eriogonum umbellatum sulphur buckwheat VNS* 209,000 0-1 

(from these lists of shrubs and subshrubs chose 2+ species total) 
Subshrub: 0-2 0.5 
Artemisia frigida prairie sagewort VNS* 4,536,000 0-2 
Berberis repens creeping barberry VNS* 54,000 0-2 0.5 

Shrubs: 0-1 0.5 
Artemisia tridentata var. vaseyana mountain big sagebrush VNS* 2,500,000 0-1 t 0.5 
Rosa woodsii Woods rose VNS* 45,300 0-1 
Symphoricarpos oreophilus mountain snowberry_ VNS* 54,700 0-1 

Total Lbs PLS per Acre 17.50tt 17.50tt 
*Vanety Not Specified: northern collectiOn preferred (WY, northern CO, MT, northern UT, ID, Canada, etc.) 
**Wyoming collection if available at reasonable cost; otherwise substitute Hachita, Lovington or another northern collection. 
***For good establishment blue grama seed should be broadcast rather than drilled so seeding method may influence seeding 
rate. 
tFor good sagebrush establishment hand-throw seed on snow after drilling OR broadcast by machine before drilling rest of mix. 
ttThis table shows drill seeding rates; rates should be increased to 35 Lbs PLS per Acre where broadcast seeding is necessary. 
tttLegumes should be planted with an appropriate strain ofrhizobial innoculum unless data suggests appropriate rhizobia are 
already present in the soil such as in Bird (2009). 
tttt Attention: This species may cause problems in establishing conifers (Pavek 1992). 
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( If MCC chooses not to attempt mountain mahogany revegetation on a site that was 

formerly a MM stand the MS-MSH (Mixed Shrub/ Grassland and High Elevation Mixed Shrub/ 

Grassland) seed mixture should be used with guidance from the pre-mine vegetation map. 

Former RF (Rock Flat/ Cushion Plant Community) Vegetation Map Units should be revegetated 

using the MS-MSH seed mix, or with mountain mahogany iflimited topsoil availability or other 

factors lead MCC to choose this vegetation type. 

The multi-species seed mixes will be drill seeded. The typical target seed depth will 

range from ~ inch to a Yz inch below the surface, but small seeds may be simultaneously 

broadcast and dragged if machinery used is so equipped. When and if broadcast seeding is 

required, the seeding rate will be doubled. Discing etc. will be done along the contours of the 

area to be seeded to assist in erosion control. In addition to contour discing, vegetation mats, and 

other sediment control measures may be used to prevent the erosion of soil from the areas to be 

seeded. No soil amendment is anticipated, but may be applied if a need is identified. Fall 

seeding will occur after September 15th and spring seedings will occur before May 15th. Mulch 

will be applied at the rate of 2 tons per acre and will be certified weed free and anchored with 

( crimping techniques. At this time MCC is investigating the use ofhydromulching to determine 

its feasibility; this technique may also be adopted. 

Topsoil stockpiles that will be in existence for more than 1 year and temporarily 

disturbed areas will be seeded with a flexible, temporary, perennial seed mixture. This seed mix 

will be used to prevent erosion from topsoil piles and stabilize disturbed areas until permanent 

reclamation can occur. Table RPIX-41ists the temporary seed mix species and seeding rates. 

Table RPIX-4. Temporary Seed Mixture. 

Scientific N arne Common Name Preferred Cultivar lbs. PLS/Ac Example PLS/ Ac 
Elymus lanceolatus ssp. lanceolatus thickspike wheatgrass Critana 1-3 2 
Elymus lanceolatus ssp. lanceolatus streambank wheatgrass Sodar 1-3 2 
Elymus smithii western wheatgrass Rosana 4-6 5 
Elymus trachycaulus slender wheatgrass Pryor 2-4 4 
Nasella viridula green needlegrass Lodorm 0-1 0 
Onobrychis viciifolia sainfoin Nova, Melrose 0-3t 2 

Total Lbs PLS per Acre 15 15 
tLegumes should be planted w1th an appropnate stram ofrh1zob1al mnoculum unless data suggests appropnate 
rhizobia are already present in the soil such as in Bird (2009). 
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Appropriate methods will be used to protect seeded areas. The revegetated areas will be 

protected from domestic grazing either through the erection of temporary fencing or 

arrangements will be made in advance with ranchers to graze their livestock elsewhere until bond 

release is reached. Fencing will also help minimize the amount of grazing pressure from 

wildlife. County Declared Weeds and Designated Noxious Weeds are to be controlled for a 

minimum of five years on permanently reclaimed lands in preparation for bond release. See the 

Integrated Weed Management Plan in Addendum RPIX-A 

Tree replacement methods. MCC will likely allow one or more years after planting of 

the prescribed seed mix for an area before beginning tree replacement, allowing the seed mix to 

begin establishment before receiving traffic necessary to replace trees. 

Tree replacement is likely to be most successful if replacement trees are positioned near 

the sites of the pre-mine trees they replace. Predictions of tree parameters for numbered pits and 

parts of them are provided in Vegetation Appendix Table DIX8-22. More importantly, the 

section below on revegetation success performance standards describes how trees to be affected 

in each stripping campaign are to be inventoried and tracked to guide later replacement. 

At present, transplant of small trees in the form of plug seedlings is the most successful 

and cost-effective method for growing our species of trees in mine reclamation. The most likely 

source of transplant material is the University ofldaho Center for Forest Nursery and Seedling 

Research, http://seedlings.uidaho.com. An alternate source of plug seedlings the local office of 

the USDA Natural Resource Conservation Service or Conservation District. In 2012 prices 

range from $0.38 each (for Douglas fir and lodgepole pine as 5 cubic inch root plugs in 

quantities of 100 or more) to $2.25 each (for our other species as 20 cubic inch root plugs in 

quantities less than 200). Timing of planting is critical to tree survival. Nursery stock should be 

ordered and delivered well ahead of time and kept cold in coolers until weather and soil 

conditions are right for transplanting. There should be no snow on the ground but one or more 

heavy snowstorms yet to come before summer. These conditions are most likely in parts of 

February and March in our permit area. Probably a hoedad, tree shovel, or other specialized 

tree-planting tool will be used to help get the plugs properly planted without undue drying out. 

MCC will likely use some combination of methods to protect transplanted trees and 

reduce their mortality rates. Available methods include: 1) careful handling of nursery stock in 
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terms of mechanical damage, temperature, humidity, and wait time before transplant, 2) planting 

on the north or east sides of stumps, logs, large rocks, or man-made shelters (such as windwalls, 

http://www.lrcd.net/), 3) removing vegetation and leaflitter in a 30" x 30" square at the 

transplant site before planting, 4) placing tree fertilizer in the hole but a few inches deeper than 

or to one side of the root plug, 5) watering any dry plugs before planting, 7) one or more 

waterings during the first growing season, 8) controlling weeds for 3 or more years, 8) 

discouraging herbivores with spray-on repellants, mesh-type tubing, and/or solid tubes 8-12" tall 

(one option is called Rigid Seedling Protector Tubes http://www.forestry

suppliers.com/product_pagesNiew _Catalog_ Page.asp?mi= 16201 &title=Rigid+Seedling+Protect 

or+ Tubes), and 9) placing a wooden stake next to a transplant to protect it from feet and vehicles. 

A good reference to guide MCC in its tree planting efforts is the University ofldaho's 

publication (Dumroese, 2012-09-17 visit) "How to Plant Seedling Trees for Idaho's Farms and 

Forests" available at 

http://seedlings.uidaho.com/Content/Assets/Plant%20Your%20Seedlings%20Right%202a.pdf. 

Some transplanted trees will die, so MCC likely will want to plant a selected number of 

( trees initially, then plant again after a year or more has passed to replace trees that have died, 

bringing the numbers up to meet bond release criteria. 

Other types, sources, and timings of transplants may be attempted if desired by MCC. 

Seeding rather than transplanting may be attempted if MCC chooses, especially if successful new 

methods of seeding these species arise. 

Tree Replacement Success Standards. The tree species to be removed and replaced for 

this permit fall into two importance categories per LQD policy. 

1) Most important: limber pine (Pinus jlexilis ). The bond release criterion will be 

replacement at a ratio of 1 :2 for replaced trees to pre-mine trees, except for in any MM 

revegetation which will have a different criterion to be negotiated with LQD. 

2) Less important tree species including: Douglas fir (Pseudotsuga menziesii), ponderosa 

pine (Pinus ponderosa), lodgepole pine (Pinus contorta), subalpine fir (Abies bifolia), 

Engelmann spruce (Picea engelmannii), Rocky Mountain juniper (Juniperus 

scopulorum), black chokecherry (Prunus virginiana), quaking aspen (Populus 
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unlikely within the ordinary five years, studies or other preparations for bond release through a 

special arrangement should begin, in order to make bond release achievable within ordinary 

revegetation timeframes such as nine years. 

Similarly, tree replacement standards for any MM revegetation should be negotiated 

between MCC and LQD as a MM revegetation project develops over time. Tree replacement 

standards for any MM revegetation areas should be lower than such standards for other 

revegetation types because tree replacement is likely to have special difficulties and extra costs. 

Below are some likely difficulties. Seeding MM, waiting 1 or 2 years, then transplanting trees as 

with other revegetation types may cause unacceptable amounts of damage to young MM plants. 

Seeding MM, waiting enough years for MM plants to have well-developed root systems that are 

likely to resprout after stems are smashed, then transplanting trees may present an unacceptable 

delay of bond release and still cause unacceptable damage to MM plants. Planting tree seeds 

along with MM seeds may not produce trees. Transplanting trees into a site before seeding MM 

would have the drawback that ifMM revegetation failed and the site was spread with additional 

soil and planted with a multi-species seed mix, the transplanted trees would have to be sacrificed 

( or avoided by equipment. 

General Vegetation Performance Bond Release Standards. For revegetation with the 

above MS-MSH and MXC seed mixes, revegetation shall be deemed to be complete and eligible 

for full bond release when: 

(1) the non-tree vegetation species of the reclaimed land are self-renewing under 

natural conditions prevailing at the site; 

(2) the total vascular vegetation cover of desirable perennial species (excluding 

alien Designated Noxious and County Declared Weed species) is at least statistically 

equal to the total vascular vegetation cover of desirable perennial species on the area 

before mining; 

(3) the species diversity and composition are suitable for the approved post

mining land use; 

(4) tree replacement performance standards above are achieved; and 

(5) the requirements in (1), (2), (3) and (4) are achieved during one growing 

season, no earlier than the fifth full growing season on the reclaimed lands. 
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To document achievement of the above criteria, a vegetation study should be conducted 

following standard methods pre-approved by LQD. A Reference Area (REFA) for a given study 

should be agreed upon between MCC and LQD at least three months before sampling begins 

following the reasoning discussed in the Vegetation Appendix Section 8.4.5. 

RPIX-6.0 Final Hydrologic Restoration 

The drainage system after reclamation will be just as it was before mining occurred. 

MCC, though mining near drainages, will not be mining through or below the level of adjacent 

drainages. There will be no need for reconstructing major drainage channels. However, there 

are places in affected areas where the reclamation will be contoured to reflect the 

microtopography and undulations of the pre-mining landscape and drainage systems. The 

reclamation will be constructed with a higher drainage density than that of the pre-mine 

topography. Increasing the drainage density will keep runoff volumes and velocities manageable 

and less erosive. Please see Maps RPIX-2 and RPIX-4. No impoundments or sediment ponds 

are planned at this time. The final water quantity and quality will be unchanged from the pre

mining quality and quantity. Please see Appendix MPIX-1 for quarterly groundwater quality 

results by year and well for the Etchepare Quarry. 

The drainage systems for the reclaimed areas will be constructed as to mimic the native 

pre-mine drainage system. The affected areas will have the minor drainages and subdrainages 

reconstructed through backfilling and contouring allow them to drain as they did prior to mining. 

They will have undulations and interfluves constructed in them to increase drainage density. The 

reclaimed areas will drain to the main drainages through native channels. No wetlands will be 

affected by the operation; any possible wetlands occur in the drainage bottoms and the mining 

operations will take place on the ridge tops. 

MCC doesn't anticipate the operation having any affect on the hydrology of the 

surrounding area. Mining will not be taking place in the aquifer (lower water-saturated levels of 

the Casper Formation) and will be at least 50 feet above the potentiometric surface in all pits. 

Furthermore, the mining will remain well above the elevation of the adjacent drainage bottoms. 
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\ MCC will not attempt to mine two limestone layers in places where they are not absolutely sure 

that they will remain above the elevation of adjacent drainages or remain at least 50' above the 

potentiometric surface. As discussed in the Mine Plan, MPIX, the greatest precautions will be 

taken to avoid spilling or releasing any amount of contaminants. 

RPIX-7.0 Special Reclamation Standards 

There will be no permanent facilities or utilities that require special reclamation. All 

storage facilities will be mobile or constructed with such method that will allow for disassembly 

and remobilization. It is anticipated that utilities such as power lines will not be necessary at this 

point; should they become necessary, they will be constructed in such a way to avoid undue 

degradation and removed according to DEQ/LQD Guideline No. 12. There will be no rail road 

spurs or shops with in the permit area. 

Howe Lane, Mountain Air Road, and the North Piper Haul Roads will be left in their 

current condition when mining is complete. This will be done pursuant to Mountain Cement's 

( easements and right of ways discussed in the roads discussion in the Mine Plan. Mountain Air 

Road and Howe Lane are residential roads as well as haul roads; after the completion of mining 

the will revert to residential roads. The North Piper Haul Road is owned by Rich & Cindy Avery; 

after the completion of mining the road will be left for their use as a ranch road. Attached is 

royalty documentation for Howe Lane Haul Road as previous acceptance by the landowners that 

the road would be left as-is. 

Other than the roads described above, all haul roads will be reclaimed after mining and 

hauling is complete; this includes roads that will be constructed in State of Wyoming Section 36 

and all haul roads within the 298c permit area. The road base will be ripped with the ripper teeth 

on the grader and be hauled off and used as fill or to upgrade roads elsewhere. The reclaimed 
/ 

road surface will be topsoiled and seeded with the appropriate seed mix. In instances where haul 

roads have been upgraded or built on pre-existing two-track roads, these roads will be reduced 

and restored to pre-existing two-track condition. Roads will only be left in place after 

consultation with, and receiving written permission from, the landowner. 
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( Howe Lane, Mountain Air Road, and the North Piper Haul Roads will be left in their 

current condition when mining is complete. This will be done pursuant to Mountain Cement's 

easements and right of ways discussed in the roads discussion in the Mine Plan. Mountain Air 

Road and Howe Lane are residential roads as well as haul roads; after the completion of mining 

the will revert to residential roads. The North Piper Haul Road is owned by Rich & Cindy Avery; 

after the completion of mining the road will be left for their use as a ranch road. Attached as 

Appendix MPIX-D is the Final Judgement and Warranty Deed for Howe Lane Haul Road as 

previous acceptance by the landowners that the road would be left as-is; and the necessary 

Consent from the Avery's. 

Other than the roads described above, all haul roads will be reclaimed after mining and 

hauling is complete; this includes roads that will be constructed in State of Wyoming Section 36 

and all haul roads within the 298c permit area. The road base will be ripped with the ripper teeth 

on the grader and be hauled off and used as fill or to upgrade roads elsewhere. The reclaimed 

road surface will be topsoiled and seeded with the appropriate seed mix. In instance where haul 

roads have been upgraded or built on pre-existing two-track roads, these roads will be reduced 

( and restored to pre-existing two-track condition. Roads will only be left in place after 

consultation with, and receiving written permission from, the landowner. 

( 

If after the completion of mining Mountain Cement decides to reclaim the portion of 

Howe Lane Haul Road on its surface it will be done as described above. 

RPIX-8.0 Reclamation Schedule 

AUG 2 7 2013 

In most cases each pit will be backfilled when stripping the proceeding pit. For instan~~"cEi\fa,Q 
pit 1 will be backfilled and contoured with the overburden and, if occurring, interburden from pit 

2. This work will take place in the spring and summer so that the fill will be ready for topsoil in 

the summer and ready fro seeding in the fall. In this case, the topsoil will be hauled from pit 1 's 

stockpile or directly hauled from pit 2. Every attempt will be made to have seeding done in the 

fall. The following spring pit 2 would have its reclamation started while opening pit 3. The 

current Etchepare 6 & 7 pits will be reclaimed and seeded prior opening the proposed pit 1. 
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insert Addendum A Integrated Weed Management Plan here 
from file RPIX A Weed Mgmt Plan.docx 
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