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M one tabor center e swte 2500 (303) 623-8317
1200 seventeenth street * denver. colorado 80202 twx 910-931-2561

fax 303-595-0930

March 3, 1994

Mr. Joe Holonich
U.S. Nuclear Regulatory Commission
Mail Stop SE-4
1 White Flint North
11555 Rockville Pike
Rockville, MD 20852

Dear Mr. Holonich..

Re: Responses to Wyoning Department of Environmental Quality,
Land Quality Division (WDEQ-LQD) Completeness Review
Comments

Enclosed please find responees to the WEDQ-LQD completeness
review comments contained in a letter to Energy Fuels Nuclear, Inc.
(EFNI), dated January 21, 1994. Each camment is addressed
individually. Corresponding changes to the previcusly submitted
Reno Creek ISL Pi?oject Amendment to Mine Permit and Source Material
License supportive information have also been made. Pour (4)
copies of tht.se revisions are included for insertion in appropriate
three- r ' ng binders . For your convenience, revision dates for new
text appenr within the f ecter on each page, and changes to the text
are ide.ntitied bj stri|de-outs of old language and italicized new
language.

As you c rc aware, EFNI is moving towards production at the
Reno Creek Project during October of this year, pending mine permit
amendment and source material license approval. Therefore, we
request your expeditious review of the enclosed information.

Pleare call me if you have any questions.

Sincerely, m

--

/
'

William J'.\ l' mas N

WJA/lsb ,

Enclosure

cc: Mr. Ramon Hall / hMr. S. J. Collins -
IMr. Wallace M. Mays

Mr. Rich A. Munson . n r, ,

9!J''Mr. Terry V. Wetz .t

9403140101 940303 (
PDR ADOCK 040*** *y
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V 1. GENERAL PROJECT DESCRIPTION

1.1 PROJECT SUMMARY

The Reno Creek ISL Project is designed to mine uranium from roll front type deposits using in situ leach

(ISL) solution mining technology. The project will be a comrnercial sized operation extracting some

400,000 pounds per year of uranium oxide (U 0.). The uranium will be loaded onto ion exchange resin3

at the proposed satellite plant building, and the loaded resin will be trucked off-site to another ;

commercial uranium mining f acility thr further processing. ENERGY FUELS, LTD. controls the uranium

mineral rights at the Reno Creek iSL P-roject. ENERGY FUELS NUCLEAR, INC, (EFNI) is operator and

agent for ENERGY FUELS, LTD. ond will be the holder of all permits for the project.

In the late 1970's and early 1980's Rocky Mountain Energy, the previous project owner, conducted

a pilot R & D test operation at the Reno Creek site employing the same in situ leach technology

planned for the commercial operation. For the pilot operation, sodium carbonate / bicarbonate was used

as the lixiviant and hydrogen peroxide was used as the oxidant. The pilot operation was successful

both in terms of extracting the uranium mineral and in restoring the quality of the groundwater

following solution mining. Formal written acceptance of the groundwater restoration effort at the Reno

O Creek R & D project from the Wyaming Department of Environmental Quality (DEO) and the U.S.

Nuclear Regulatory Commission (NRC)is a matter of public record. The termination of Rocky Mountain

Energy's source material license was granted on October 20,1986.

The commercial Reno Creek ISL Project will utilize a satellite ion exchange plant, water treatment

fr ;ilities, and surface irrigation for disposal of treated water. The existing pilot building constructed

and used by Rocky Mountain Energy will be refurbished and used as a warehouse facility, thus

reducing additional lar.d disturbances required for the commercial project. The only other significant

additional surf ace cotu.bance that will take place at the Reno Creek site for the commercial operation

is the wellfield installai on. EFNI projects starting commercial mining at the Reno Creek site in 1994.

A list of the required permits and licenses required for the Reno Creeir ISL Project is presented on

Table 18.2.
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1.2 PROJECT LOCATION

9
The Reno Creek ISL Project is located in southern Campbell County, Wyorning about 40 air miles south

southwest of Gillette. Figure 1.1 is a generallocation map of the Reno Creek Project. The permit area

includes portions or all of Sections 21,22, 27,28, 29,30, 31,33 and 34, Township 43 North, Range

73 West. The project site is located on private ranch lands which overlay a combination of United

States and private minerois; no United States surf ace is located in the permit area. Access to the Reno

| Creek Project is via Wyoming State Highway 387, which passes through the project site approximately

10 miles southwest of Wright, Wyoming. Secondary access in the permit area is via local ranch roads

and the existing gravel road to the old Rocky Mountain Energy pilot building. A complete lega!

description of the 3,613 acre commercial permit area is contained in Section 4.

1.3 PROJECT OWNERS

|
ENERGY FUELS NUCLEAR, INC. (EENI) is a privately owned Colorado corporation. EFNI was

| incorporated in December,1978 in Colorado. EFNI has a long history as a uranium producer, and
i

during the 1980's was the largest U.S. producer. EFNi's principal uranium holdings include five

underground uranium mines in northern Arizona and partial ownership of the White Mesa Mill in

Blanding, Utah.

1.4 MINING OPERATIONS

1.4.1 WELLFIELD

Mine development at the Reno Creek ISL Project will advance sequentially along the roll front trends.

The initial mining area, comprised of approximately fifty 5-spot patterns, will be in Section 29, T43N

R73W, adjacent to the proposed satellite plant location. Upon reaching the design commercial

production rate, total circulation of leaching solutions will oc abo.,i 2,000 gallons per minute.

The mineralized or target sand for the solution mining operation at the Reno Creek site is referred to

by EFNI as the lower unit of the Reno sand. The ore host sandstone is hydrogeologically confined in

the western portion of the permit area, generally hydrologically unconfined east and south of

.

O
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Highway 387, and is flat lying with no known faulting. The method of well drilling and completion will

involve casing the hoje above the completion zone, cementing the annulus, underreaming the producing

inte val, installing a screened liner through the production zone, and gravel packing the annulus around

the screen.

Perimeter and overlying monitor wells will be installed i^ 2nd mound around and over the wellfield to

monitor containment of the leaching solutions. A slight over production of one to three percent of the

total wellfield flow will keep ground water moving into the operating mining unit.

Following the extraction of the uranium from the ore body aquifer using solution mining techniques, the

ground water affected by the mining operation will be restored to a quality of use equal to or better

than the uses of water prior to operation. The techniques to be utilized for ground water restoration

at the Reno Creek site will include ground water sweep to flush teaching solutions from the mining

interval, followed by circulation and injection of water treated by reverse osmosis to achieve final

ground water restoration.

1.4.2 PROCESSING PLANT

The Reno Creek processing facility is designed to operate as a satellite plant with only a uranium

concentration (ion exchange) circuit and a leachate make-up circuit. The uranium loaded resin from the

ion exchange circuit will be periodically trucked from the Reno Creek site to another Nuclear Regulatory

Commission (NRC) licensed uranium f acility for elution and further processing. Trailers and procedures

consistent with current U.S. Department of Transportation regulations governing Low Specific Activity

material will be used to transport the resin. The teaching solution or lixiviant will consist of a dilute

carbonate / bicarbonate solution plus an oxidant.

Process equipment, with the excer, tion of chemical storage vessels, will be located in the satellite

building. A separate water treatmerd building will be used for treatment of wellfield purge (ovar,

!

l production) and ground water sweep solutions and reverse osmosis brine to remove radium. The
I

treated water will discharge to two lined settlement ponds to allow the radium solids to settle.

Decanted water will pass to the irrigation storage reservoir prior to land application via a surface
;

| irrigation system, which will operate on a seasonal basis.

lReno Creek Permit No. 479 Revised 2/94
Arr.endment Apphcation
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- An office building wili be provided for personnel space, analytical laboratory, and lunch and change

room facilities.

1.5 RECLAMATION AND AQUlFER RESTORATION OPERATIONS

As minin0 advances and wellfields are depleted, reclamation of the land surface and restoration of the

affected aquifer will take place. Reclamation and restoration activities will commence as soon as

practicable once mining in a wellfield has terminated. The goal of rec'amation will be to return all

affected lands to their pre-mining use of livestock grazing and wildlife habitatr-end +he gen! cf i

'ecteratien "'! be te retur^ +he viater que!!!y !^ +he affected equifer tc acceptable 4egulatcry Otmd2rde. |

!
|

|

EFNI will use best practicable technology as defined in W.S. 35-11-103(f)(i) to retum the condition of |

ground water to background quality. If this cannot be achieved using best practicable technology, then ,

affected ground water will, at a minimum, be retumed to a quality equal to, and consistent with, uses

for which the water was suitable prior to operations.

1

0 1

.

!
'
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2. NAMES AND LAST KNOWN ADDRESSES OF OWNERS OF RECORD WITHIN THE PERMIT
AMENDMENT AREA l

The owners and interest holders of record in the following lists were obtained from the records of the

Campbell County Clerk and Recorder, the Campbell County Assessor's Office, the Wyoming Office of

the Bureau of Land Management, the Wyoming State Land Department, and by independent research.

The ownership lists given below are divided into sections according to type of ownership or interest '

and a new section 2. 7 has been added to contain the consents received from the surface owners. For
reference, they are:

!
|

2.1 Surface Ownership I
:

.

2.2 Surface Rights Granted by Surface Use Agreements or Grazing Leases

2.3 Surface Rights Granted by Rights of Way or Easements
.

2.4 Mineral Ownership (All M,nerals, including Oil and Gas)

2.5 Oil and Gas Leasahtid '.1terests
42.5.1 Federal Oi and f.ias L6asehold interests

2.5.2 Private Gii and Gas Leasehold Interests f
2.5.3 Oil and Gas Wells
2.5.4 Overriding Royalty Interest Holders )

2.6 Mineralinterests (other than Oil and Gas)
2.6.1 Mineral Leases
2.6.2 Mining Claims

2. 7 Surface Owner Consents

i

i

O- Reno Creek Permit No. 479
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2.1 SURFACE OWNERSHIP O
Owners of the surface estate or any portion thereof are listed below with their corresponding land

descriptions and a map key which refers te a mao entitled " Surface Ownership Map" (Figure 2.1). All

lands listed in this permit application that were deeded to the State Highway Comrrission fer State

Highway 387 are also listed in the section entitled " Surf ace Rights Granted by Rights of Way or

Easements" and are shown on the map entitled " Rights of Ways" (Figure 2.3).

Map
tLeySurf ace Ownership Land Description e

Bernice Groves T43N, R73W

P.O. Box 408 Sec. 22: SW/4 SA _

Wright, WY 82732-0408 27: W/2
28: All
33: Wi2

The State Highway Commission T43N, R73W

of Wyoming Portions of:
Department of Transportation Sec. 28: N/2NW/4, SW/4NW/4 SA

PO Box 1708 W/2SW/4
Cheyenne, WY 82003-1708 33: NW/4NW/4
(for State Highway 387 conveyed
by Warranty Deed) O
(Heirs of Sinadin Estate,1/5th to each)
Ms. Terry Berquist T43N, R73W

1003 Birch Sec. 31: All SB

Douglas, WY 82633

SBNolan and Ann Diehl
PO Box 334
Red Bluff, CA 96080

SBDorothy Reichmuth
1531 South 77th Street
Lincoln, NE 68506

SBRev. Eugene Sullivan
Box 2024
Sheridan, WY 82801

SBRev. Gerald Sullivan
PO Box 5720
Cheyenne, WY 82003-5720
(new address as of 1/31/94/

Reno Creek Permrt No. 479 Adjudication Appendix A
Amendment Application Revised 2/94
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b

q August G. Laur Trust T43N. R73W
Q c/o August G. Laur arad Sec. 29: SWo ". SC' i

Lewella Laur, Co-Trustees 30; E/2SEl4
245 E. Foote St. -

Buff alo, WY 82834

Lewella Laur Trust SC

c/o August G. Laur and
Lewella Laur, Co-Trustees
245 E. Foote St.
Buffalo, WY 82834 ,

(t/tle was conveyedinto Trusts on August 24,1993)

June M. Thielen-Stangler T43N, R73W

and John R. Thielen Sec. 21: S/2 SD

HCR 61 Box 5333 !

Danbury, Wisconsin 54873 =

.

The State Highway Commission 143N, R73W
'

of Wyoming Portions of:
Department of Transportation Sec. 21: NW/4SE/4, SD

PO Box 1708 NE/4SWl4,
Cheyenne, WY 82003-1708 SE/4SW/4 -

(for State Highway 387 conveyed
by Warranty Deed)

Clayton and Cindy McGuire T43N R73W
42 Chalk Buttes Rd. Soc. 33: NE/4 SE

Douglas, WY 82633 34: . W/2
beginning 10/24/93: '

1460 Hwy 59
PO Box 1070 ;

iDouglas, WY 82633
:

James E. and Edra June Drake T43N, R73W |

2501 E. Turney Sec. 29: N/2, SE/4 SF ,

Phoenix, AZ 85016 j

The State Highway Commission of Wyoming T43N R73W
Department of Transportation Portions of:
PO Box 1708 Sec. 29: SE/4SE/4 SF

Cheyenne, WY 82003-1708
(for State Highway 387 conveyed
by Warranty Deed)

O
Reno Creek Permit No. 479 Adjudication Appendix A
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2.2 SURFACE RIGHTS GRANTED BY SURFACE USE AGREEMENTS OR GRAZING LEASES

O
The reference under the column entitled Map Key refers to the map entitled " Surface Agreements and

Grazing Rights" (Figure 2.2). Note that the map includes areas without a map key reference where

surface rights are granted under a mining or mineral lease. Mining leases were included on this map

to make it clear that Energy Fuels, Ltd. has the right to the surface throughout the permit amendment

area. However, the mining and mineralleases are listed under Section 2.6.1 below and are more fully

identified on their corresponding map entitled " Mineral Lease and Claim Map" (Figure 2.6).

The following are recorded surface use agreements:

Map
Grantor / Grantee Land Description K_qy

June M. Thielen-Stangler and T43N. R73W S1

John R. Thielen. Grantors Sec. 21: S/2
Energy Fuels, Ltd.,
Grantee
120017th St., Ste 2500

Denver, CO 80202
(Thielen SOA)

O
Bernice Groves, T43N. R73W S2
Grantor (successor) Sec. 27: W/2

Energy Fue/s, Ltd., 28: Wl2
Grantee 33: NW/4
120017th St., Ste 2500

Denver, CO 80202

(split under Willard SOA)

James E. Drake et ux, T43N, R73W S3
Grantor (successor) Sec. 29: SE/4, N/2

Energy Fuels, Ltd.,
Grantee
120017th St., Ste 2500

Denver, CO 80202
(split under Willard SOA)

Reno Creek Permit No. 479 Adjudication Appendix A
Amendment Apphcation Revised 2/94
11/25/93
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Dorothy Reichmuth, et al., T43N. R73W S4

O - Grantors (successors) Sec. 31: NW/4NE/4
Energy Fuels, Ltd.,
Grantee
120017th St., Ste 2500

Denver, CO 80202
(Sinadin SOA)

August G. and Lewella Laur, T43N. R73W SS

Grantor Sec. 29: SW/4
Energy Fue/s, Ltd., 30; E/2SE/4
Grantee
120017th St., Ste 2500

Denver, CO 80202
(Laur SOA)

Clayton and Cindy McGuire, T43N. R73W S6
Grantors (successors) Sec. 33: NE/4

Energy Fuels, Ltd., 34: W/2
Grantee
120017th St., Ste 2500

Denver, CO 80202
(Underwood SOA) ,

O

Although no surface and/or grazing lease is recorded in the county records for the following, Robert

Roush may be a surf ace lessee of lands currently leased under the Mining Lease between Energy fuels,

Ltd. and August and Lewella Laur on the following area:

Map
Possible Lessee Land Descriotion Kev

Robert Roush T43N. R73W none
113 Todd Sec. 29: S'N/4
Gillette, WY 82718 30: E/2SE/4

(additional lands,
if any, unknown)

|

Therefore, Robert Roush . vill be given notice of this permit application.

.!
l

O
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Although no surface and/or grazing lease is recorded in the county records for the following, Sunburst

Ranch Co., Inc. may be a surface lessee of the same lands currently leased under one or more of the )
following: (i) the Mining Lease between Energy Fuels, Ltd. and Edward R. and Blanche Willard; (ii) the ;

Mining Lease between Energy Fuels, Ltd. and Urban and Bernice Groves; and (iii) Surface Owners

Agreement between Energy fuels, Ltd. and Edward and Blanche Willard. All of such documents are

listed in the appropriate sections of this Section 2. The exact lands that may be included in a surface

and/or grazing lease between the surface owners and Sunburst Ranch Co., Inc. is unknown, but may

include the following lands within the permit amendment area:

Map
Possible Lessee Land Description JLey

Sunburst Ranch Co., Inc. T43N. R73W none
Box 408 Sec. 22: SW/4
Wright, WY 82732 27: W/2

28: All
29: N/2, SE/4
33: W/2

Therefore, Sunburst Ranch Co., Inc. will be given notice of this permit application.

O
2.3 SURFACE RIGHTS GRANTED BY RIGHTS OF WAYS OR EASEMENTS

The documents which grant rights of ways and easements are listed below. The land description given

with each is the general quarter section description to identify its location on the corresponding map

entitled " Rights of Way" (Figure 2.3). Each complete right of way as shown on the map may have

been obtained through several different conveyance documents from the different landowners within

the area. Each map key reference refers only to that section of each right of way or easement thrt was

conveyed through its corresponding document. Also note that the State Highway Department obtained

rights of ways for State Highway 387, then later obtained deeds for the same highway. Both the right

of way documents and deeds are listed for reference.

O
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MapO' Tvoe / Grantor / Grantee Land Description j<,_eye

Te|ephone Right of Way Easement T43N, R73W R1

Grantor: Edward R Willard Sec. 22: W/2SW/4 .
';

Grantee: The Mountain States Telephone 27: W/2W/2
and Telegraph Company

931 14th St.
Denver, CO 80202

.

I
1

Warranty Deed (for State Highway 387) T43N, R73W R2
Grantor: Edward R. and Blanche Willard Sec. 28: N/2NW/4,

Grantee: The State Highway W/2SW/4,

Commission of Wyoming SW/4NW/4 :

Department of Transportation 33: NW/4NW/4 |
P.O. Box 1708
Cheyenne, WY 82003-1708

Road Right of Way Easement for T43N, R73W

State Highway 387 Sec. 21: NW/4SE/4, R3'
Grantor: L.J. and Emma M. Gilbert SE/4SW/4,

;Grantee: State of Wyoming NE/4SW/4 +

|Department of Transportation 29: SE/4SE/4

Warranty Deed (for State Highway 387) T43N, R73W

Grantor: Urban H. and Bernice Groves Sec 29: SE/4SE/4 R4
Grantee: The State Highway

Commission of Wyoming _i

Department of Transportation j
|

.

Warranty Deed (for State Highway 387) T43N, R73W R5 !
Grantor: John B. and trene H. Thieten 'Sec. 21: NW/4SE/4, |
Grantee: The State Highway SE/4SW/4, ->

Commission of Wyoming NE/4SW/4 j
Department of Transportation

Snow Fence Right of Way Easement T43N, R73W R6
Grantor: Urban H. and Bernice Groves Sec. 29: SE/4SE/4
Grantee: State of Wyorning

Department of Transportation j

O
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Road Right of Way Easement for T43N, R73W R7

State Highway 387 Sec. 28: W/2W/2
Grantor: John M. and Edith M. Paisley
Grantee: State of Wyoming

Department of Transportation

Telephone Right of Way Easement T43N, R73W R8
Grantor: Harry R. and Harriet Underwood Sec. 33: SE/4NE/4
Grantee: The Mountain States Telephone 34: W/2NW/4

and Telegraph Company

Telephone Right of Way Easement T43N, R73W R9
Grantor: John B. Thicien Sec. 21: NW/4SE/4,
Grantee: The Mountain States Telephone SW/4SW/4,

and Telegraph Company E/2SW/4

Snow Fence Right of Way Easement T43N. R73W R10
Grantor: Edward R. and Blanche Willard Sec. 28: W/2W/2
Grantee: Wyoming State Highway Dept.

O
Road Right of Way Easeme.it for T43N, R73W R11

the Cosner County Road Sec. 34: NW/4NW/4,

Grantor: Harry R. Underwood W/2 SW/4,
Grantee: Campbell County Road and S/2NW/4

Bridge Department
500 S. Gillette Ave.
Gillette, WY 82716

Road Right of Way Easement for T43N, R73W R12
the Cosner County Road Sec. 33: S/2SW/4

Grantor: Edward R. Willard
Grantee: Campbell County Road and

Bridge Department

- _ q|
Reno Creek Permit No. 479 Adjudication Appendix A |
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2.4 MINERAL OWNERSHIP (ALL MINERALS, INCLUDING OIL AND GAS)

The following lists all persons or entities who own the minerals in the lands within the permit

amendment area, The map key refers to the map entitled " Mineral Ownership Map" (Figure 2.4).

Percent Map
Mineral Ownership Interest Land Description K_eye

United States of 100.00 T43N. R73W
America Sec. 27: W/2 MUSA

Bureau of Land Management 28; W/2
Wyoming State Office 29: S/2
P.O. Box 1828 30: E/2SE/4 .
2515 Warren Avenue 31: NW/4NE/4
Cheyenne, WY 82003 33: N/2

34: W/2

Arnold Royalty '3.1250 T43N, R73W

P.O. Box 1119 (except Sec. 21: S/2 MA
Lafollette, TN 37766 coal)

Norma Craft Cannon Trust '6.2500 MA
*

clo First Union National (except
Bank of North Carolina, coal)

O Ce-Tres1ee
P.O. Box 467
Concord, N.C. 28026-0467

Fortin Enterprises, Inc. 5.4690 MA
P.O. Box 2416 (except
Billings, MT 59103 coal)

Hancock Enterprises 5.4690 MA
P.O. Box 2527 (except
Billings, MT 59103 coal)

Dortha ickes Trust 25.0000 MA
824 N.W. Spruce Ridge Dr. (except
Stuart, FL 34994 coal)

Stanley Ickes Trust 25.0000 MA
824 N.W. Spruce Ridge Dr. (except
Stuart, FL 34994 coal)

O Renn Creek Permit No. 479 Adjudication Appendix A
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John R. Thielen, *25.0000 MA
June M. Thielen-Stangler (except
HCR 61. Box 5333 coal)
Danbury, WI 54873, and j

John T. Jones
352 Old Sundance Road
Moorcroft, WY 82721

Robert Foard Townsend 1.5620 MA
Testamentary Trust (except

clo Robert Foard coal)
Townsend Ill, Trustee
217 W. Castano
San Antonio, TX 78207

WGR, Inc. *3.1250 MA
Suite 230 (except
12200 N. Pecos St. coal)
Denver, CO 80234-3439

100.000

Robert E. Kastner, et ux. 5.000 MA
1809 E. L St. 1.000
Torrington, WY 82240

* The interest of Robert Kastner is not a true mineral owr.srship, but an interest in an advance royalty
and production royalty payable to the mineral owners marked with an "*" above.

United States of America 100.00 MA
Bureau of Land Management (coal)
Wyoming State Office
P.O. Box 1828
2515 Warren Avenue
Cheyenne, WY 82003

Edward R. Willard Estate 50.00 T43N. R73W
410 W. 6th St. (except Sec. 22: SW/4 MB
Gillette, WY 82716 coal) 28: E/2
(Mr. Willard diedin Sept.1993) 33: SWl4

Blanche Willard 50.00 MB
410 W. 6th St. (except
Gillette, WY 82716 coal

100.00

United States of America 100.00 MB
Bureau of Land Management (coal)
Wyoming State Office

,.
_
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!

Arnold Royalty 3.1250 T43N, R73W

O P.O. Box 1119 (except Sec. 29: N/2 MC
Lafollette, TN 37766 coal)

i
'

Urban and Bernice Groves 10.0000 MC
P.O. Box 408 (except ,

Wright, WY 82732-0408 coal)

Norma Craft Cannon Trust 6.2500 MC
c/o First Union National (except
Bank of North Carolina, coal)
Co-Trustee

P.O. Box 467
Concord, NC 280267-0467

Fortin Enterprises, Inc. 5.4690 MC
P.O. Box 2416 (except
Billings, M1 59103 coal)

Hancock Enterprises 5.4690 MC
P.O. Box 2527 (oxcept
Billings, MT 59103 coal)

Dortha ickes Trust 22.5000 MC
824 N.W Spruce Ridge Dr. (except
Stuart, FL 34994 coal)-

O Stanley Ickes Trust 22.5000 MC
824 N.W. Spruce Ridge Dr. (except >

Stuart, FL 34994 coal).

June M. Thielen-Stangler, 20.000 MC
John R. Thieten (except
HCR 61 Box 5333 coal)

'Danbury, WI 54873 and
John T. Jones
352 Old Sundance Road
Moorcroft, WY 82721

Robert Foard Townsend 1.5620 MC
Testamentary Trust (except

clo Robert Foard coal)
Townsend 111, Trustee
217 W. Castano
San Antonio, TX 78209

.

O
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WGR, Inc, 3.1250 MC
Suite 230 (except
12200 N. Pecos St. coal)
Denver, CO 80234-3439

100.0000

United States of 100.00 MC
America (coal)

Bureau of Land
Management

Wyoming State Office
P.O. Box 1828
2515 Warren Avenue
Cheyenne, WY 82003

Sinadin Family Mineral Trust **100.00 T43N, R73W MG
c/o Dorothy Reichmuth, Trustee (except Sec. 31: Lots 1, 2, 3, 4,
1531 S. 77th St. coal) E/2W/2, SE/4,
Lincoln, NE 68506 E/2N E/4,

SW/4NE/4

* *This ownership interest is subject to an obligation to share equally all income therefrom with the
following people during their lifetime only (life estates). EEN/ was advised in February 1994 by the
Trustee of the Sinadin Family Mineral Trust that Louise Frances Sherard Schlattman died in 1993.
Accordingly, Mrs. Schlattman was removed from this list.

Milton Austin MD q

1115 S. Elm
Denver, CO 80222

Nila Fern Sherard Harnden MD '

P.O. Box 521
Manteca, CA 95336-0521

Everett Sherard MD
1553 North 1st Ave.
Upland, CA 91786

Janiel Sherard Wilson MD
911 Corey St.
Longmont, CO 80501

United States of America 100.00 MD
Bureau of Land Management (coal)
Wyoming State Office

Reno Creek Permit No. 479 Adjudication Appendix A
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2.5 OIL AND GAS LEASEHOLD INTERESTS
O' .

The following are lessees of oil and gas leases. The map key refers to the map entitled " Oil and Gas

Leases" (Figure 2.5), There are no state lands and therefore no state oil and gas leases within the

permit amendment area.

2.5.1 FEDERAL OIL AND GAS LEASEHOLD INTERESTS ;

Serial Map
lessee Number Land Description K_e.y

Samedan Oil Corp. WYW-5331 T43N, R73W OA
1660 Lincoln, Ste 3000 Sec. 27: NW/4
Denver, CO 80264

Union Oil Company of WYW-99023 T43N, R73W OB
California Sec. 27: SW/4

Box 3100
Midland, TX 79705

Chorney Oil Company WYW-96896 T43N, R73W OC I

55517th St., Ste 1000 Sec. 28: S/2NW/4, ,

Denver, CO 80202-3910 SE/4SW/4, ,

N/2SW/4 ,

Anderman/ Smith and Co. Sec. 33: NW/4NE/4, OC ,

1776 Lincoln, Ste 500 SE/4NE/4 ;

Denver, CO 80203 Sec. 34: SW/4SW/4 i

Apache Corporation OC
,

1700 Linccin, Ste 1900

Denver, CO 80203-4519

ABO Petro Corporation WYW-114466 T43N, R73W OD
105 S. 4th St. Sec. 28: N/2NW/4
Artesia, NM 88210

Chorney Oil Company OD
55517th St., Ste 1000

Denver, CO 80202-3910

Lancaster Corporation OD
55517th St., Ste 1000

Denver, CO 80202-3910

0
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Myco industries Inc. OD g
105 S. 4th St. T
Artesia, NM 88210

Yates Drilling Company OD
105 S. 4th St.
Artesia, NM 88210

Yates Petroleum Corp. OD
105 S. 4th St.
Artesia, NM 88210

Union Oil Company of WYW-98028 T43N, R73W OE
California Sec. 28: SW/4SW/4
Box 3100 33: W/2NW/4,
Midian 1, TX 79705 N E/4N E/4,

SW/4NE/4
34: E/2SW/4

Presidio Exploration WYW-122046 T43N, R73W OF
5613 DTC Parkway, Ste 800 Sec. 29: S/2
Englewood, CO 80111-3035 33: NE/4NW/4

34: NW/4, NW/4SW/4

O
ABO Petro Corporation WYW-117152 T43N, R73W OG
105 S. 4th St. Sec. 30: E/2SE/4
Artesia, NM 88210

Andover Partners OG
Box 1715
Denver, CO 80201

Joan Chorney OG
55517th St., Ste 1000

Denver, CO 80202-3910

Lancaster Corporation OG
55517th St., Ste 1000

Denver, CO 80202-3910

Myco Industries Inc. OG
105 S. 4th St.
Artesia, NM 88210'

m
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-

- Yates Drilling Company OG
105 S,4th St.

Artesia, NM 88210
|

Yates Petroleum Corp. OG >

105 S. 4th St.
Artesia, NM 88210 |

'

2.5.2 PRIVATF. OIL AND GAS LEASEHOLD INTERESTS '

i.

Map
lessee /Workino Interest Land Descriotion Key

A/D Holdings T43N, R73W OH
400 Ogden St. Sec. 21: S/2'''
Denver, CO 80218 -

* * *contains operating
Ainslie Perrault, Jr. we// (see 2.5.3) OH

,

1612 S. Cincinnati Ave.
Tulsa, OK 74119

American Production OH
Partnership Ltd. ill

4500 Republic Bank CenterO 700 Louisiana a

Houston, TX 77002 |

Anderman and Company OH
i1776 Lincoln, Ste 500

Denver, CO 80203

Ronald D. Boone OH ,

1670 Newport
Denver, CO 80220 ,

Buccaneer Energy Company OH
1111 Fannin, Ste 1550
Houston, TX 77002

,

Buttes Resources Company OH
'P.O. Box 5083

Denver, CO 80217
,

(now known as Reunion Energy
2801 Post Oak B/vd, Ste 400
Houston, TX 77056)

|

O-
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O
Eland Energy, Inc. OH
Suite 1550
North Central Plaza Ill
12801 N. Central Expressway
Dallas, TX 75243

DNR Oil and Gas, Inc. OH
73017th St., Ste 200

Denver, CO 80202

Evans Dunn OH
2121 S. Columbia, Ste 105
Tulsa, OK 74114
conveyed by order of the
District Court, Sixth

Judicial District, in
the Estate of Evans Hall
Dunn, Deceased:

Life Estate:
Nina Lane Dunn

No address given
1/3 remainder inurest each:

George Dunn
No address given

Kathy Dunn Nydegger g
No address given

Gerri Dunn Turner
No address given

Fred Dunn, Jr. OH
2121 S. Columbia, Ste 105
Tulsa, OK 74114

John P. Ellbogen OH
P.O. Box 1928
Casper, WY 82601

Farmers Union Central OH
Exchange, Inc.

Box G
|
; St. Paul, MN 55101
,

Ronald E. Hornig OH
1776 Lincoln St., Ste 500

Denver, CO 80203
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i:

..O
Hunt Oil Company OH
2900 First National Bank Bldg.
Dallas. TX 75202

i

!
J.A. LaFortune, Jr. OH !
1024 S. Utica, Ste 1218

Tulsa, OK 74101

Joseph A. LaFortune Trust OH
2300 Fourth National Bldg.

,

*Tulsa, OK 74119

Louisiana Land and OH
Exploration Company, The i

'

1560 Broadway, Ste 1200
Denver, CO 80202

Joseph J. Morelli OH
1776 Lincoln St., Ste 500
Denver, CO 80203

Oneok Exploration Company OH
P.O. Box 871 -

Tulsa, OK 74101

O Julian C. Pope OH
One W. Third St., Ste 1200

Tulsa, OK 74103

Riffe Petroleum Company OH
P.O. Box 25860
Tulsa, OK 74145

St. Mary Parish Land Company OH
1776 Lincoln St., Ste 1100
Denver, CO 80202

Harold C. Stuart OH
P.O. Box 1349
Tulsa, OK 74104

Swift Energy Company OH
1682S Northchase Dr. Ste 400 |
Houston, TX 77060-6098

I
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Viersen and Cochran
clo Sam K. Viersen, Jr.
P.O. Box 280
Okmulgee. OK 74447

Wilcox Exploration Company OH
P.O. Box 4429
Tulsa, OK 74104

H. Frank Wilcox 111 OH
P.O. Box 4429
Tulsa, OK 74104

Wollard Family Trust OH
c/o Janes K. Wollard,
et vir., Trustees
1616 Glenarm PL, Sto 1230
Denver, CO 80202

Wollard Family Trust OH
c/o Janes K. Wollard,
et vir., Trustees
2121-F S. Victor St.
Aurora, CO 80014

O
Apache Corporation T43N R73W OJ
1700 Lincoln, Ste 1900 Sec. 22: SW/4
Denver, CO 80203-4519 28: E/2

33: SW/4
Chorney Oil Company OJ
55517th St., Ste 1000

Denver, CO 80202 3910

Pathfinder Energy, Inc. OJ
P.O. Box 908
Powell, WY 82435

Wellstar Corporation OJ
9704 State Highway 66
Platteville, CO 80651
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.
Presidio Exploration, Inc. T43N, R73W OK
5613 DTC Parkway, Ste 800 ucc. 29: N/2
Englewood, CO 80111 3035

,

Presidio Exploration, Inc. T43N, R73W OL
5613 DTC Parkway, Ste 800 Sec. 31: W/2, SE/4,
Englewood, CO 80111-3035 S/2NE/4, .

NE/4NE/4

2.5.3 OIL AND GAS WELLS

The following are all oil and gas wells identified through a search conducted by McKee Well History of .

Casper, Wyoming, and include both producing wells and abandoned wells. The map key refers to the

map entitled " Oil and Gas Leases" (Figure 2.5).

Map
Operator ,_f.4. am e Location Dy

O Buttes Resources Company Anderman T43N, R73W OH
P.O. Box 5083 No.1 -21 Sec. 21: SE/4SE/4
Denver, CO 80217 Producing
(now known as Reunion Energy
2801 Post Oak Blvd, Ste 400
Houston, TX 77056)

Presidio Exploration, Inc. #23-31 T43N, R73W OL
,

5613 DTC Parkway, Ste 800 Sec. 31: NE/4SW/4
Englewood, CO 80111-3035 Abandoned

Amoco Production Company Sinadin T43N, R73W 'OL
P.O. Box 2520 #1 Sec. 31: SW/4SE/4
Casper, WY 82602 Abandoned

1

|

'|

O
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2.5.4 OVERRIDING ROYALTY INTEREST HOLDERS

The following are holders of an overriding royalty interest under any one or more of the above-

referenced leases. The map key refers to the map entitled " Oil and Gas Leases" (Figure 2.5).

Map
ORRi Owner Land Description My

Yvonne R. Phillips and T43N. R73W
Richard Phillips, et vir Sec. 21: S/2 OH

219 W. Maple St. Sec. 29: N/2 OK
Deshler, OH 43516

Aquaenco, Inc. OH
P.O. Box 702571 OK
Tulsa, OK 74170

Marie Jeanne Darr OH
no address listed OK

Patricia J. Green OH
no address listed OK

Sharalyn R. Harr OH
6335 S. Logan Ct. OK g
Littleton, CO 80120 W

Robert H. Hays OH

P.O. Drawer A OK
Gillette, WY 82716

Janette M. Hutsell OH
no address listed OK

Larry J. Ickes and OH
Judith A. Ickes, et ux. OK

6700 Milton Rd.
Custar, OH 43511

Lester B. Ickes and OH
Brenda " Jill" Ickes, et ux. OK
170 La Cueva
Las Alamos, NM 87544

Robert E. Kastner, et ux. OH
1809 East L St. OK
Torrington, WY 82240

0
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Ronald T. Mackey OH
O. 1368 S. P.obb Ct. OK

Lakewood, CO 80226

l
Dona M. Mohan OH |

no address listed OK

Sam R. Ratcliff OH I

P.O. Box 697 OK
Gillette, WY 82717

|

Reato, Ltd. OH
Box 4840 OK
Casper, WY 82604

Scope Exploration Inc. OH '

P.O. Box 702571 OK
Tulsa, OK 74170

Bill L. Tucker OH
1776 Lincoln St. Ste 506 OK

I Denver, CO 80203

.

O Prairie Petroleum T43N. R73W OJ-
91016th St., Ste. 610 Sec. 22: SW/4
Denver, CO 80202 28: E/2

33: SW/4
Don C. Sullivan OJ
P.O. Box 1202
Gillette, WY 82716

t

McCullis Resources Co. T43N, R73W OL
621 17th St., Ste 2155 Sec. 31: W/2, SE/4,
Denver, CO 80293 S/2NE/4,

NE/4NE/4
George G. Vaught, Jr. OL
P.O. Box 13557
Denver, CO 80201

O .
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Serial Map
ORRI Owner Number Land Description ph

TEMIN 1987 Partnership W-5331 T43N. R73W OA
P.O. Box 1628 Sec. 27: NW/4
Ardmore, OK 73402

Diane M. Lukowicz W-5331 OA
940 S. Josephine St.
Denver, CO 80209

Lamar 8. Roemer W-5331 OA
530 S. University Blvd.
Denver, CO 80220

Prairie Petroleum W-5331 OA
91016th St., Ste. 610

Denver, CO 80202

Robert M. Jenny W-99023 T43N. R73W OB
209 Newton St. Sec. 27: SW/4
Brookline, MA 02146

George H. Fentress W-96896 T43N, R73W OC
P.O. Box 113 Sec. 28: S/2NW/4,
Wheat Ridge, CO 80034 N/2SW/4,

SE/4SW/4
Michael Gerace W-96896 33: NW/4NE/4, OC
1540 Chambers Dr. SE/4NE!4
Boulder, CO 80303 34: SW/4SW/4

Dice Exploration Co. W-96896 OC
P.O. Box 73507
Houston, TX 77273 1

!

Jeanne O'Shaughnessy W-98028 T43N, R73W OE
4880 S. Franklin St. Sec. 28: SW/4SW/4
Englewood, CO 80110 33: NE/4NE/4, i

SW/4NE/4,
W/2NW/4

34: E/2SW/4
,

l
!

|

9Reno Creek Permit No. 479 Adsdication Appendix A j
Amendment Apphcation Revised 2/94 i
11/25/93

2 22

|

!
_ _ _ __



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

|
i

|

2.6 MINERAL INTERESTS (OTHER THAN OIL AND GAS)

O
2.6.1 MINERAL LEASES

The following are leases for all minerals other than oil and gr.s. There were no leases identified in the

records exclusively for coal or other leassble minerals other than oil and gas. The map key refers to

the map entitled " Mineral Lease and Claim Map" (Figure 2.6).
,

Map
lessee Land Descriotion Kev

!

Energy Fuels, Ltd. T42N R73W L1

120017th St., Ste 2500 Sec. 31: Lots 1, 2, 3, 4, .

Denver, CO 80202 E/2NE/4, SW/4NE/4, |

(SinaJin ML) E/2W/2, SE/4 :

,

b

i

Energy Fuels, Ltd. T43N. R73W L2
120017th St., Ste 2500 Sec. 22: SW/4
Denver, CO 80202 28: E/2

(Willard ML) 33: SW/4

Energy Fuels, Ltd. T43N. R73W L3
120017th St., Ste 2500 Sec. 29: N/2
Denver, CO 80202 '

(Romaker, Groves, Hancock MLs)

1

|

Energy Fuels, Ltd. T43N. R73W L4
120017th St., Ste 2500 Sec. 21: S/2
Denver, CO 80202
(Romaker, Hancock MLs)

1

|

I

l

O
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2.6.2 MINING CLAIMS

|
The following are valid unpatented lode mining claims located within the permit amendment area. There 1

|
are no valid placer, tunnel or millsite claims of record. The map key refers to the map entitled " Mineral |

!

Lease and Claim Mao" (Figure 2.6) anc' the map identifies the claims by each named claim block or
1

group. The claim groups listed below do not correspond line by line with the land description, but do

fall within the total land area desenbed.

Map
Ownar Claim Group _s Lard Description j$_e,ye

Encryy fuels, Ltd. Stu 1-90 T43N, R73W C1
120017th St., Ste 2500 Rand 1-4 Sec. 27: W/2
Denver, CO 80202 George 1-4 Sec. 28: W/2

Stu 99-108 Sec. 29: S/2
Stu 119-123 Sec. 30: E/2SE/4
Stu 203 205 Sec. 31: NW/4NE/4
Muff 4, 5, 7 Sec. 32: NE/4
Shar 1-4 Sec. 33: N/2

Sec. 34: W/2

O

r
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2.7 SURFACE OWNER CONSENTS

Pursuant to W.S. Sec. 35-11-406(b)(xi) and (xii), the parties listed below, consisting of all of the ;

resident or agriculturallandowners within the permit amendment area, were provided with a copy of |

the mining plan and reclamation plan, together with a request for each party's consent.

iSurface Owners:
T43N. R73W i

1. Bernice Groves Sec.22: SW%
Sec. 27: W%
Sec.28: All
Sec.33: -W% ;

'
2. James E. and Edra June Drake Sec. 29: E%, NW%

3. August G. Leur Trust Sec.29: SW%
4. Lewella Laur Trust Sec. 30: E%SE%

c/o August G. and Lewella Laur, Co-Trustees
.

5. Dorothy Reichmuth Sec. 31: NW%NE%
t6. Ms. Terry Berquist

7, Nolan and Ann Diehl
8. Rev. Eugene Sullivan .

9. Rev. Gerald Sullivan

10. Clayton and Cindy McGuire Sec. 33: NE% p

Sec. 34: WK
'

11. State Highway Commission of Wyoming Portions of: .

Department of Transportation Secs. 21, 28, 29, 33

Ranchers who may " receive a significant portion of their income from such ranching operations." \

(See W.S. Sec. 35-11-406(b)(xi)(B)): 7

Robert Roush Sec.29: SW/4
'

Sec. 30: E/2SE/4

Sunburst Ranch Co., Inc. Sec.22: S W/4
Sec. 27: W/2
Sec.28: All :
Sec.29: N/2, SE/4
Sec. 33: W/2 ,

,

'

All consent forms received are attached hereto as pages 2-26 through 2-38.

,
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SURFACE LANDOWNER'S CONSENT

O
I, BERNICE GROVES, CERTIFY that I hold surface rights on

certain lands on which Energy Fuels Nuclear, Inc. holds mineral

estate rights, which lands are located in Campbell County, Wyoming,

and are described as follows:

SW/4 Section 22 , T. 43 N., R. 73 W., 6 P.M.,

W/2 Section 27 T. 43 N., R. 73 W., 6 P.M., ,

ALL Section 28 T. 43 N., R. 73 W., 6 P.M., ,

W/2 Section 33 T. 43 N., R. 73 W., 6 P.M., ,

I have examined the mining plans and reclamation plan prepared

by Energy Fuels Nuclear, Inc. in compliance with the WYOMING

ENVIRONMENTAL QUALITY ACT of 1973 as amended, and do hereby approve

said plans, and hereby give my consent to enter and carry out said

mining and reclamation programs on said lande as proposed therein.

/. b day ofDated this 1994._,w w > ,

- <

SURFACE LANDOWNER

(. D 9 M)PAJ
l BJ:RNICE GROVE 3 7'

#.O. Box 408
Wright, WY 82732-0408

Witness:

1 dln / ./
;

wD
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SURFACE LANDOWNER'S CONSENT

WE, JAMES E. AND EDRA JUNE DRAKE, husband and wife, CERTIFY

that we hold surface rights on certain lands on which Energy Fuels

Nuclear, Inc. holds mineral estate rights, which lands are located

in Campbell County, Wyoming, and are described as follows:

N/2 & SE/4, Section 29 , T. 43 N., R. 73 W., 6 P.M.

We have examined the mining plans and reclamation plan

prepared by Energy Fuels Nuclear, Inc. in compliance with the

WYOMING ENVIRONMENTAL QUALITY ACT of 1973 as amended, and do hereby

approve said plans, and hereby give our consent to enter and carry

out said mining and reclamation programs on said lands as proposed

therein.

O
Dated this 2 / day of %M 1994.,

f'

SURFACE LANDOWNERS

titw C k
7AMES E. DRAKE

d 'HL i i

DRA JUNE y } p
,[" WNw 2501 E. Turney

Phoenix, AZ 85016r
:-

Witness:

*
'

i

/ J
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SURFACE LANDOWNER'S CONSENT

We, AUGUST G. LAUR and LEWELLA LAUR, Co-Trustees of the g
AUGUST G. LAUR TRUST dated the 22nd day of March, 1990 (herein

called the " Trust") , CERTIFY that the Trust holds surface rights on

certain lands on which Energy Fuels Nuclear, Inc. holds mineral

estate rights, which lands are located in Campbell County, Wyoming,

and are described as follows:

Sw / 't Section 29 T. 43 N., R. 73 W., 6 P.M., ,

E/2SE/4 Section 30 T. 43 N., R. 73 W., 6 P.M., ,

We have examined the mining plans and reclamation plan

prepared by Energy Fuels Nuclear, Inc. in compliance with the

WYOMING ENVIRONMENTAL QUALITY ACT of 1973 as amended, and do hereby

approve said plans, and hereby give our consent on behalf of the

Trust to enter and carry out said mining and reclamation programs

on said lands as proposed therein.

[M n,o ,Dated this j4/ day of - 1994.z ,

SURFACE LANDOWNER

AUGUST G. LAUR TRUST

By: MM M#
AUGp$T G. LAUR, Co-Trustee

By: M u 6'M .h) ne

MMC 1/ .
LEWELLA LAUR, Co-Trustee

245 E. Foote
Buffalo, WY 8283C

Witness:

,/ / uj wwk

c'* T W &
O
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SURFACE LANDOWNER'S CONSENT

We, AUGUST G. LAUR and LEWELLA LAUR, Co-Trustees of the

LEWELLA LAUR TRUST dated the 22nd day of March,1990 (herein called !
|

the " Trust"), CERTIFY that the Trust holds surface rights on '

i

'certain lands on which Energy Fuels Nuclear, Inc. holds mineral

estate rights, which lands are located in Campbell County, Wyoming,

and are described as follows:

SW/4 Sect. ion 29 T. 43 N., R. 73 W., 6 P.M., ,

E /2SE/4 Section 30 T. 43 N., R. 73 W., 6 P.M., ,

We have examined the mining plans and reclamation plan

prepared by Energy Fuels Nuclear, Inc. in compliance with the

WYOMING ENVIRONMENTAL QUALITY ACT of 1973 as amended, and do hereby
:

approve said plans, and hereby give our consent on behalf of the

Trust to enter and carry out said mining and reclamation programs

on said lands as proposed therein.

Dated this $4 day of /h/[u, ., .+ . ., , 1994.
/ /

SURFACE LANDOWNER ;

LEWELLA LAUR TRUST
t

By: dMA 8
AUGV$T G. LAUR, Co-Trustee

By: a / Lffi aA_Ols
LEWELLA LAUR,'Co-Trustee

245 E. Foote
Buffalo, WY 82834-

Witness: +

_f f FM _/ Ie j mW

x, _ ,

'. (' %T ~ ' O C['

O
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SURFACE LANDOWNER' S CONSP'T

I, DOROTHY REICHMUTH, CFRTIFY that I hold surface rights on

certain lands on which Enerpf Fuels Nuclear, Inc. holds mineral

estate rights, which lands are located in Campbell County, Wyoming,

and are described as follows:

NW/4NE/4 Section 31 T. 43 N., R. 73 W., 6 P.M., ,

I have examined the mining plans and reclamation plan prepared

by Energy Fuels Nuclear, Inc. in compliance with the WYOMING

ENVIRONMENTAL QUALITY ACT of 1973 As amended, and do hereby approve

said plans, and hereby give my consent to enter and carry out said

mining and reclamation programs on said lands as proposed therein.
,

O
Dated this /[ day of [8/rw /Ic/ 1994.,

(

SURFACE LANDOWNER

0s/

. AtlY '
60ROTHY6REICIJMUTH
1531 South 77th Street
Lincoln, NE 68506

Witness:

! ff f.
I

i

!

I

l
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SURFACE LANDOWNER'S CONSENT

I, TERRY BERQUIST, CERTIFY that I hold surface rights on

certain lands on which Energy Fuels Nuclear, Inc. hcids mineral

estate rights, which lands are located in Campbell County, Wyoming,

and are described as follows:

NW/4NE/4 Section 31 T. 43 N., R. 73 W., 6 P.M. >, ,

I have examined the mining plans and reclamation plan prepared

by Energy Fuels Nuclear., Inc. in compliance with the WYOMING

EINIRONMENTAL QUALITY ACT of 1973 as amended, and do hereby approve

said plans, and hereby give my consent to enter and carry out said

mining and reclamation programs on said lands as proposed therein. .

Dated this [[ day of _ dA/L 1994.,

<

SURFACE LANDOWNER

At
/.( k A M dJaxh

TERRY BERQUIST 6 #
1003 Birch .

Douglas, WY 82633 |

Witness:

LJ1 L .) 1e

Y]aasr
a r - -

1

I
I

O !
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SURFACE LANDOWNER'S CONSENT

We, NOLAN AND ANN DIEHL, husband and wife, CERTIFY that we

hold surf ace rights on certain lands on which Energy Fuels Nuclear,

Inc. holds mineral estate rights, which lands are located in

Campbell County, Wyoming, and are dascribed as follows:

NW/4NE/4 Section 31 , T. 43 N., R. 73 W., 6 P.M.,

I have examined the mining plans and reclamation plan prepared

by Energy Fuels Nuclear, Inc. in compliance with the WYOMING

ENVIRONMENTAL QUALITY ACT of 1973 as amended, and do hereby approve

said plans, and hereby give my consent to enter and carry out said

mining and reclamation programs on said lands as proposed therein.

Dated this ~ D/ day of &w 1994.,

4
SURFACE LANDOWNER

ddc>s10d|
NOLA M IEHL

rv
ANN DIEHL

Witness:
PO Box 334
Red Bluff, CA 96080

, ,
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SURFACE LANDOWNER'S CONSENTn

I, REV. EUGENE SULLIVAN, CERTIFY that I hold surf ace rights on

certain lands on which Energy Fuels Nuclear, Inc. holds mineral

estate rights, which lands are located in Campbell County, Wyoming,

and are described as follows:

NW/4NE/4 , Section 31 T. 43 N., R. 73 W., 6 P.M.,

I have examined the mining plans and reclamation plan prepared

by Energy Fuels Nuclear, Inc. in compliance with the WYOMING

ENVIRONMENTAL QUALITY ACT of 1973 as amended, and do hereby E _ prove

said plans, and hereby give my consent to enter and carry out said

mining and reclamation programs on said lands as proposed therein. -

O
Dated this S3 day of M. 1994.,

,

SURFACE LANDOWNER

12LAL
REV. EUGENEfSULLIVAN
Box 2024
Sheridan, WY 82801

Witness,:

f ( / LJ
'

^ '

v

Y bf5 - - -s .

.
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SURFACE LANDOWNER'S CONSENT

I, REV. GERALD SULLIVAN, CERTIFY that I hold surf ace rights on

certain lands on which Energy Fuels Nuclear, Inc. holds mineral

estate rights, which lands are located in Campbell County, Wyoming,

and are described as follows:

NW/4NE/4 , Section 31 T. 43 N., R. 73 W., 6 P.M.,

I have examined the mining plans and reclamation plan prepared

by Energy Fuels Nuclear, Inc. in compliance with the WYOMING

ENVIRONMENTAL QUALITY ACT of 1973 as amended, and do hereby approve

said plans, and hereby give my consent to enter and carry out said

mining and reclamation programs on said lands as proposed therein.

O
Dated this i/ day of N f, 1994.,

SURFACE LANDOWNER

L LAAA W
REVJ-GERALD SULLIVAN
PO Box 5720
Cheyenne, WY 82003-5720

Witness:

! d6
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SURFACE LANDOWNER'S CONSENT

I, CLAYTON AND CINDY MCGUIRE, CERTIFY that we hold surface

rights on certain lands on which Energy Fuels Nuclear, Inc. holds

mineral estate rights, which lands are located in Campbell County,

Wyoming, and are described as follows:

N.E/4 Section 33 T. 43 N., R. 73 W., 6 P.M., ,

W/2 , Section 34 T. 43 N., R. 73 W., 6.P.M.,

I have examined the mining plans and reclamation plan prepared

by Energy Fuels Nuclear, Inc. in compliance with the WYOMING

ENVIRONMENTAL QUALITY ACT of 1973 as amended, and do hereby approve
*

said plans, and hereby give my consent to enter and carry out said
.,

mining and reclamation programs on said lands as proposed therein.

O
Dated this 6 day of : Lu&Lu 1994. |

,

'

(
SURFACE LANDOWNER

1

Y /1A. D

CLAYT @ MCGUIRE
~

$,k 4/ (L'dh |
CINDY MCGUIRE /

Witness: PO Box 1070
Douglas, WY 82633 i

du run R hidnwu

Reno Creek Permst No. 479 Adjudicaten Appendix A
Amendment Application Revised 2/94 i

11/25/93 |

- 2-35

i



11. STA TE HIGHWA Y COMMISSION OF WYOMING
DEPARTMENT OF TRANSPORTA TION
SURFACE OWNER CONSENT

PENDING

CONSENT REQUESTED BUT NOT YET RECEIVED

WILL BE FURNISHED UPON RECEIPT

O
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Amendment Application Revised 2/94
11/25/93
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i

12. ROBERT ROUSH SURFACE OWNER CONSENT

PENDING

CONSENT REQUESTED BUT NOT YET RECEIVED

WILL BE FURNISHED UPON RECEIPT

~

O

E

I

.- i

e

O
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SURFACE LANDOWNER'S CONSENT

I, / A) .77 (name), the

[A4v, (title of officer) of SUNBURST RANCH CO., INC.

(herein called " Sunburst Ranch") , CERTIFY that Sunburst Ranch holds

surface rights and/or grazing rights on certain lands on which

Energy Fuels Nuclear, Inc. hold mineral estate rights, which lands

are located in Campbell County, Wyoming, and are described as

follows:

SW/4 Section 22 T. 43 N., R. 73 W., 6 P.M., ,

W/2 Section 27 T. 43 N., R. 73 W., 6 P.M., ,

ALL Section 28 T. 43 N., R. 73 W., 6 P.M., ,

N/2 & SE/4 Section 29 T. 43 N., R. 73 W., 6 P.M., ,

W/2 Section 33 T. 43 N., R. 73 W., 6 P.M., ,

I have examined the mining plans and reclamation plan prepared h
by Energy Fuels Nuclear, Inc. in compliance with the WYOMING

ENVIRONMENTAL QUALITY ACT of 1973 as amended, and do hereby approve
said plans, and hereby give my consent to enter and carry out said

mining and reclamation programs on said lands as proposed therein.

Dated this ! day of , 1994.,

SURFACE LANDOWNER

SUNBURST RANCH CO., INC.
a Wyoming corporation

By: e

Name: 4}A,!p%ynJ Wode)
Witn s: Title: [h,,j

fo R/ Gu(d v -

8 //
,

v e
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AOJUDICA TION

APPENDIX B

3. NAMES AND LAST KNOWN ADDRESSES OF OWNERS OF RECORD WITHIN ONE-HALF MILE OF
THE PERMIT AMENDMENT AREA BOUNDARY

The owners and interest halders of record in the following lists were obtained from the records of the

Campbeli County Clerk and Recorder, the Campbell County Assessor's Office, the Wyoming Office of

the Bureau of Land Management, the Wyoming State Land Department, and by independent research.

The ownership lists given below are divided into sections according to type of ownership or interest

and new sections 3. 7 and 3.8 have been added to contain the master maiHng notification lists andproof *

of mailings. For reference, they are:

3.1 Surf ace Ownership

3.2 Surface Rights Granted by Surface Use Agreements or Grazing Leases
,

3.3 Surface Rights Granted by Rights of Way or Easements

3.4 Mineral Ownership (All Minerals, including Oil and Gas)

3.5 Oil aad Gas Leasehold Interests
3.5.1 Federal Oil and Gas Leasehold Interests
3.5.2 State Oil and Gas Leasehold interests
3.5.3 Private Oil and Gas Leasehold Interests
3.5.4 Oil and Gas Wells

|3.5.5 Overriding Royalty Interest Holders
I

:3.6 Mineral Interests (other than Oil and Gas)
3.6.1 Mineral Leases

!3.6.2 Mining Claims
i

:3. 7 Master Mailing Notification List
\3. 7.1 Surface Owners inside Permit Amendment Area

3.7.2
Surface Owners within 1/2 Mile of Permit Amendment Area3. 7.3 Operators of Oiland Gas Wells loside Permit Ame.2dmert Area

3. 7. 4
Lessees of Oiland Gas Leases inside Permit Amendment Area With No
Operating Wells
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3.1 SURFACE OWNERSHIP

Owners of the surf ace estate or any portion thereof are listed below with their corresponding land

descriptions and a map key which refers to a mao entitled " Surface Ownership Map" (Figure 2.1). All

lands listed in this permit application that were deeded to the State Highway Commission for State

Highway 387 are also listed in the section entitled " Surface Rights Granted by Rights of Way or

Easements" and are shown on the map entitled " Rights of Ways" (Figure 2.3).
Map

Surface Ownership Land Description 19ty

Bernice Groves T43N,R73W SA

P O. Box 408 Sec: 22: N/2, SE/4
Wright. WY 82732-0408 27: E/2

32: E/2

The State Highway T43N, R73W SA
Commission of Wyoming (portions of)
Department of Transportation Sec. 22: NW/4NW/4
P.O. Box 1708 32: E/2NE/4, E/2SE/4,
Cheyenne, WY 82003-1708 SW/4SE/4
(for State Highway 387 conveyed

by Warranty Deed)

(Heirs of Sinadin Estate,
1/Sth to each)
Ms. Terry Berquist T43N. R73W SB

1003 Birch Sec. 30: SE/4NW/4
Douglas, WY 82633

T42N, R /4W

Nolan and Ann Diehl Sec. 1: SE/4NE/4 SB

PO Box 334
Red Bluff, CA 96080 T42N, R73W

Sec. 6: Lot 4
Dorothy Reichmuth SB

1531 S. 77th St.
Lincolti, NE 68506

Rev. Eugene Sullivan SB

Box 2024
Sheridan, WY 82801

Rev. Gerald Sullivan SB

PO Box 5720
Cheyenne, WY 82003-5720

O,
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R

August G. Leur Trust 50% T43N, R73W SC +

O. c/o August G. and Lewella Sec. 30: NWl4SE/4, SW/4
Laur, Co-Trustees

'
245 E. Foote St. T43N, R74W

Buff alo, WY 82834 Sec. 25: SE/4

Lewella Laur Trust 50% T42N, R74W a

*

clo August G. and Lewella Sec. 1: W/2NE/4,
Laur, Co-Trustees NE/4NEl4
245 E. Foote St. >

Buffalo, WY 82834

,

June M. Thielen-Stangler T43N, R73W SD '

and John R. Thielen Sec. 21: N/2
HCR 61 Box 5333
Danbury, Wisconsin 54873

The State Highway T43N, R73W SD
Commission of Wyoming (portions of)

Department of Transportation Sec. 21: S/2NE/4, ;

P.O. Box 1708 NE/4NE/4 .
,

Cheyenne, WY 82003 1708

O (for State Highway 387 conveyed
by Warranty Deed)

.

Clayton and Cindy McGuire T43N,R73W SE
.

!

42 Chalk Buttes Rd. Sec. 33: SE/4
-,''

Douglas, WY 82633 . 34: E/2
beginning 10/24/93:
1460 Hwy 59
PO Box 1070,

Douglas, WY 82633
<

James E. and Edra June Drake T43N, R73W SF

2501 E. Turney Sec. 19: SE/4
Phoenix, AZ 85016 20: S/2, NE/4

30: NE/4, NE/4NW/4
,

j

l

O !
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Justin Joe Reno T43N, R73W SG g
P.O. Box 2529 Sec. 30: SW/4SE/4 W
Gillette, WY 82717 32: W/2

Subject to
Option to Purchase with T42N, R73W

Right of First Refusal Sec. 3: N/2
to: 4: N/2

Bridle Bit Ranch Company 5: Lots 3 and 4 lying
6546 Highway 59 north of Hwy 387
Gillette, WY 82716 6: Lot 1 lying north

of Hwy 387
Lots 2, 3, 5

SE/4NW/4 & SW/4NE/4
lying north
of Hwy 387

The State Highway T43N, R73W SG
i

Commission of Wyoming (portions of)'

Department of Transportation Sec. 32: SE/4SW/4
P.O. Box 1708
Cheyenne, WY 82003-1708
(for State Highway 387 conveyed

by Warranty Deed)

O1

The State Highway T42N, R73W SG
Commission of Wyoming Sec. 5: Portion of &

Department of Transportation Lots 3 and 4 SJ

P.O. Box 1708 6: Portion of Lot 5,
Cheyenne, WY 82003-1708 SE/4NE/4, S/2NE/4
(for State Highway 387 conveyed
by Warranty Deed)

State of Wyoming T43N. R74W SH

Commissioner of Sec. 36: E/2
Public Lands
122 West 25th St.
Herschler Bldg,3 West

I Cheyenne, WY 82002 0600
1

O
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3.2 SURFACE RIGHTS GRANTED BY SURFACE USE AGREEMENTS OR GRAZING LEASES !

O
The reference under the column entitled Map Key refers to the map entitled " Surface Agreements and ]

Grazing Rights" (Figure 2.2). Note that the map includes arear without a map key reference where

surface rights are granted under a mining or minerallease. Mining leases were included on this map

to make it clear that Energy Fuels, Ltd. has the right to the surf ace throughout the permit amendment

area. The mining and mineral leases on lands within one-half mile of the permit amendment area

boundary are listed under Section 3.6.1 below and are more fully identified on their corresponding map

entitled " Mineral Lease and Claim Map" (Figure 2.6).

The following are recorded surface use agreements between private parties:

Map
Grantor i Grantee Land Descriotion Kev

James E, and Edra Drake, T43N. R73W S8
Grantor (successor) Sec. 20: S/2

Energy Fuels, Ltd., 30: NEI4NWl4
Grantee
120017th St., Ste 2500

Denver, CO 80202
(split under Willard SOA) -

Bernice Groves, T43N. R73W $9
Grantor (successor) Sec. 22: SE/4

Energy Fuels, Ltd., 32: NE14
Grantee
120017th St., Ste 2500

Denver, CO 80202
(split under Willard SOA)

June M. Thielen-Stangler and T43N. R73W_ S10
John R. Thielen, Grantors Sec. 21: NI2
(successors) .

Energy Fuels, Ltd.,
Company, Grantee
120017th St., Ste 2500

Denver, CO 80202
(Thielen SOA)

O
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Dorothy Reichrnuth, et al., T4'3N, R73W S11

Grantors (successors) Sec. 30: SE/4NWl4
Energy Fuels, Ltd.,
Grantee
120017th S- Ste 2500
Denver, CO 8 .02

(Sinadin SOA)

Justin Joe Reno, T42N, R73W S12
Grantor (successor) Sec. 3: Lot 3,

Energy Fuels, Ltd., S/2NWl4
Grantee
120017th St., Ste 2500

Denver, CO 80202
(Reno SOA)

Clayton and Cindy McGuire, T43N, R73W S13
Grantors (successors) Sec. 34: El2

Union Pacific Mining Corporation,
Grantee

PO Box 7
Ft Worth. Texas 76101-0007
(Underwood SOA)

Floyd C. Reno & Sons, T42N. R73W S14
Inc., Grantor Sec. 3: Lot 2

Pathfinder Mines
Corp., Grantee

7401 Wisconsin Ave.
Bethesda, MD 20814-3416

August G. Laur, T42N, R73W S15
Grantor Sec. 1: Lots 1,2

Pathfinder Mines SW/4NEl4
Corp., Grantee

7401 Wisconsin Ave.
Bethesda, MD 20814-3416

|
|

|
|
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'

Floyd C. Reno & Sons, T42N, R73W S16'

inc., Grantor Sec. 6: Lots 1, 2, 3
'

Pathfinder Mines S/2N/2
Corp., Grantee

7401 Wisconsin Ave.
Bethesda, MD 20814-3416 i

!

Justin Joe Reno, T42N. R73W S16
Grantor Sec. 6: Lots 2, 3, 5

Pathfinder Mines and those parts
Corp., Grantee of Lots 1, 6,

7401 Wisconsin Ave. SW/4NE/4 and
Bethesda, MD 20814-3416 SE/4NW/4 tying

north of Hwy 387

Dorothy Reichmuth, T42N. R73W S16
Grantor Sec. 6: Lot 4 ,

Pathfinder Mines
Corp., Grantee T42N, R74W S15

7401 Wisconsin Ave. Sec. 1: SE/4NE/4
Bethesda, MD 20814-3416

O
i

The following is a state surface use agreement:
'
,

Map |

LeyLessor / Lessee Tvoe/ Lease No. Land Descriotion e

-!
State of Wyoming, Grazing & T43N, R74W G1 !
Lessor Agricultural Sec. 36: E/2 |

Floyd C. Reno & Lease #2-3965 j
Sons, Inc., Lessee i

Box 704 Teckla Route i

Gillette, WY 82716 -I
l

|

O
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Although no surf ace and/or grazing lease is recorded in the county records for the following, Robert

Roush may be a surf ace lessee of lands currently leased under the Mining Lease between Energy fuels,

Ltd. and August and Lewella Laur on the following areas which lie within one-half mile of the permit

amendment area boundary:

Map
Possible Lessee Land Description Key

Robert Roush T43N, R73W none
113 Todd Sec. 30. NW/4SEi4,
Gillette, WY 82718 SW/4

T43N, R74W

Sec. 25: SE/4

T42N, R74W

Sec. 1: N/2N E/4,
SW/4NE/4

(additional lands,
if any, unknown)

Therefore, Robert Roush will be given notice of this permit application.

O

Although no surface and/or grazing lease is recorded in the county records for the following, Sunburst

Ranch Co., Inc may be surf ace lessee of the same lands currently leased under one or more of the

following: (i) the Mining Lease between Energy Fue/s, Ltd. and Edward R. and Blanche Willard; (ii) the

Mining Lease between Energy Fuels, Ltd. and Urban and Bernice Groves; and (iii) Surface Owners

Agreement between Energy Fuels, Ltd. and Edward and Blanche Willard. All of such documents are

listed in the appropriate sections of these appendices. The exact lands that may be included in a

surface and/or grazing lease between the surface owners and Sunburst Ranch Co., Inc. is unknown,

but may include the following lands within one-half mile of the permit amendment area boundary:
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Map

O Possible Lessee Land Description gy

|Sunburst Ranch Co., Inc. T43N, R73W none
Box 408 Sec. 19: SE/4 !

Wright, WY 82732 20: E/2, SW/4 1

22: SE/4, N/2
27: E/2
30: NE/4, NE/4NW/4 '

Therefore, Sunburst Ranch Co., Inc., will be given notice of this permit application.

3.3 SURFACE RIGHTS GRANTED BY RIGHTS OF WAYS OR EASEMENTS

The documents which granted rights of ways and easements are listed below. The land description

given with each is the general quarter section description to help identify its location on the

corresponding map entitled " Rights of Way" (Figure 2.3). Each complete right of way as shown on the
*

map may have been obtained through several different conveyance documents from the different

landowners within the area. Each map key reference refers only to that section of each right of way

or easement that was conveyed through its corresponding document. Also note that the State Highway

Department obtained rights of ways for State Highway 387, then later obtained deeds for the same

highway. Both the right of way documents and deeds are listed for reference.

Map
Tvoe / Grantor / Grantee Land Description Kev

Telephone Right of Way Easement T43N, R73W P1

Grantor: Edward R. Willard Sec. 22: W/2NW/4
Grantee: The Mountain States Telephone

and Telegraph Company
931 14th St.
Denver, CO 80202

4 J

O
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Road Right of Way Easement for T43N, R73W R3
State Highway 387 Sec. 21: S/2NE/4,

Grantor: L.J. and Emma M. Gilbert NE/4NE/4
Grantoe: State of Wyoming

Department of Transportation
P.O. Box 1708
Cheyenne, WY 82003-1708

Warranty Deed (for State Highway 387) T43N, R73W R5
Grantor: John B. and Irene H. Thieten Sec. 21: S/2N E/4,

Grantee: The State Highway NE/4NE/4
Commission of Wyoming

Department of Transportation
P.O. Box 1708
Cheyenne, WY 82003-1708

Telechone Right of Way Easement T43N, R73W R9
Grantor: John B. Thielen Sec. 21: E/2NE/4, SW/4NE/4
Grantee: The Mountain States Telephone 22: NW/4NW/4

and Telegraph Company
931 14th St.
Denver, CO 80202

O
Warranty Deed (for State Highway 387) T43N, R73W R13
Grantor: Edward R. and Blanche Willard Sec. 22: NW/4NW/4
Grantee: The State Highway 32: E/2NE/4, E/2SE/4,

Commission of Wyoming SW/4SE/4
Department of Transportation
P.O. Box 1708
Cheyenne, WY 82003-1708

Road Right of Way Easement for T43N, R73W

State Highway 387 Sec. 22: NW/4NW/4 R13
Grantor: John M. and Edith M. Paisley 32: E/2E/2, SW/4SE/4
Grantee: State of Wyoming

Department of Transportation
P.O. Box 1708
Cheyenne, WY 82003-1708

Reno Creek Permit No. 479 Adjudication Appendix B
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Warranty Deed (for State Highway 387) T43N, R73W R14|
- Grantor: Justin Joe and Debra Kay Reno Sec. 32: SE/4SW/4
Grantee: The State Highway

,

Commission of Wyoming
Department of Transportation
P.O. Box 1708
Cheyenne, WY 82003-1708

Road Right of Way Easement for T43N, R73W R15 :
'

State Highway 387 Sec. 32: SE/4SW/4
Grantor: C. H. Tucker
Grantee: State of Wyoming

Department of Tran:portation
P.O. Box 1708
Cheyenne, WY 82003 1708

Telephone Right of Way Easement T43N. R73W R8
Grantor: Harry R. and Harriet Underwood Sec. 33: E/2SE/4
Grantee: The Mountain States Telephone

and Telegraph Company
931 14th St.
Denver, CO 80202

.

. Snow Fence Right of Way Easement T43N, R73W R16
Grantor: Edward R. and B!anche Willard Sec. 32: E/2E/2,
Grantee: Wyoming State Highway Dept. SW/4SE/4

'

P.O. Box 1708
Cheyenne, WY 82003-1708

,

Road Right of Way Easement for T43N. R74W R17
the Clarkelen County Road Sec. 36: E/2E/2

Grantor: State of Wyoming
Grantee: Campbell County Road and

Bridge Department
500 S. Gillette Ave.
Gillette, WY 82716 i

IRoad Right of Way Easement for T43N. R74W R18
the Clarkelen County Road Sec. 25: E/2SE/4

Grantor: August G. Laur -

Grantee: Campbell County Road and T42N. R74W ,

Bridge Department Sec. 1: E/2NE/4NE/4 R29 !
500 S. Gillette Ave.
Gillette, WY 82716

.

O i
Reno Creek Permit No. 479 Adjudication Appendix B

,

Amendment Application Revised 2/94
11/25/93

3-11 ;
;

. , - -.-



|

Road Right of Way Easement for T42N, R74W R29
the Clarkelen County Road Sec. 1: E/2SE/4N E/4

Grantor: John L. Sinadin
Grantee: Campbell County Road and

Bridge Department
500 S. Gillette Ave.
Gillette, WY 82716

Road Right of Way Easement for T43N, R73W R19
the Cosner County Road Sec. 33: S/2SE/4

Grantor: Harry R. Underwood 34: N/2NE/4
Grantee: Campbell County Road and

Bridge Department
500 S. Gillette Ave.
Gillette, WY 82716

Road Right of Way Easement for T43N, R73W R20
the Cosner County Road Sec. 32: S/2SE/4

Grantor: Edward R. Willard
Grantee: Campbell County Road and

Bridge Department
500 S. Gillette Ave.
Gillette, WY 82716

Road Right of Way Easement for T43N, R73W R21

the Cosner County Road Sec. 32: SE/4SW/4
Grantor: Floyd C. Reno and Sons, Inc.
Grantee: Campbell County Road and

Bridge Department
500 S. Gillette Ave.
Gillette, WY 82716

Telephone Right of Way Easement T42N, R73W R22
Grantor: Justin Joe Reno Sec. 3: Lots 1 and 2
Grantee: The Mountain States Telephone

and Telegraph Company
931 14th St.
Denver, CO 80202

Easement (private roadway right of way) T42N. R73W R30
Grantor: Justin Joe Reno Sec. 3: portion NW/4
Grantee: Bridle Bit Ranch Company 4: portion NE/4

6546 Highway 59
Gillette, WY 82716
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Road Right of Way Easement for T42N, R73W

.O State Highway 387 Sec. 5: Lots 3 and 4 R23 ,

Grantor: Blanche and Wm. J. O'Neill 6: Lots 1 and 6, R24
Grantee: State of Wyoming S/2N/2

Department of Transportation
P.O. Box 1708
Cheyenne, WY 82003-1708

,

Snow Fence Right of Way Easement T42N, R73W R25
Grantor: Justin Joe Reno Sec. 6: Lots 1 and 5,
Grantee: State of Wyoming SW/4NE/4, SE/4NW/4

Department of Transportation
P.O. Box 1708
Cheyenne, WY 82003-1708

Warranty Deed for State Highwah 387 T42N, R73W R26
Grantor: Justin Joe and Debra Kay Reno Sec. 5: Portion of
Grantee: The State Highway Lots 3 and 4

Commission of Wyoming 6: Portion of Lot 5,
Department of Transportation SE/4NE/4, S/2NE/4
P.O. Box 1708
Cheyenne, WY 82003-1708

Road Right of Way Easement for T42N. R73W R27
State Highway 387 Sec. 5: Lots 3 and 4

Grantor: Floyd C. Reno & Sons, Inc. 6: Lot 6, NE/4SW/4,
Grantee: State of Wyoming SE/4NW/4, S/2NE/4 :

'

Department of Transportation
P.O. Box 1708
Cheyenne, WY 82003-1708

!

Fence Right of Way Easement T42N, R73W R28 |
Grantor: Floyd C. Reno & Sons, Inc. Sec. 6: Lot 6 |

Grantee: State of Wyoming
Department of Transportation
P.O. Box 1708
Cheyenne, WY 82003-1708 ;

|

O
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3.4 MINERAL OWNERSHIP (ALL MINERALS, INCLUDING OIL AND GAS)

The following lists all persons or entities who own the minerals in the lands within one-half mile of the

permit amendment area boundary. The map key refers to the map entitled " Mineral Ownership Map"

(Figure 2.4).

Percw'.t Map
Mineral Ownershio Interest Land Description jK_eye

United States of 100.00 T43N, R73W MUSA
America Sec. 20: S/2, NE/4

Bureau of Land 22: E/2
Management 30: E/2NW/4

Wyoming State Office 32: NE/4
P.O. Box 1828 34: E/2
2515 Warren Avenue
Cheyenne, WY 82003 T43N, R74W

Sec. 25: NW/4SE/4

T42N. R74W
Sec. 1: NE/4

T42N, R73W

Sec. 3: Lot 2
6: N/2

Arnold Royalty 3.125 T43N, R73W MA
P.O. Box 1119 (except Sec. 21: N/2
Lafollette, TN 37766 coal) |

Norma Craft Cannon Trust 6.250 MA
clo First Union Nationel (except
Bank of North Carolina, coal)
Co-Trustee

P.O. Box 467
Concord, NC 28026-0467

Fortin Enterprises, Inc. 5.469 MA
P.O. Box 2416 (except
Billings, MT 59103 coal)

Hancock Enterprises 5.469 MA
P.O. Box 2527 (except
Billings. MT 59103 coal)

O
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'
Dortha ickes Trust 25.000 MA
824 N.W. Spruce Ridge Dr. (except
Stuart, FL 34994 coal)

,

Stanley Ickes Trust . 25.000 MA
824 N.W. Spruce Ridge Dr. (except

,

Stuart, FL 34994 coal)

John R. Thieten, 25.00 MA !

June M. Thielen-Stangler (except
and John T. Jones coal)

HCR 61 Box 5333 ,

Danbury, Wisconsin 54873

Robert Foard Townsend 1.562 MA
Testamentary Trust (except

c/o Robert Foard coal)
Townsend lil, Trustee
217 West Castano
San Antonio, TX 78207

WGR, Inc. 3.125 MA
Suite 230 (except
12200 N. Pecos St. coat)
Denver, CO 80234-3439 .

100.000

O United States of 100.00. MA
America (coal)

Bureau of Land
Management '

Wyoming State Office
P.O. Box 1828
2515 Warren Avenue .;

Cheyenne, WY 82003 !
1

Edward R. Willard Estate 50.00 T43N. R73W MB
410 S. 6th St. (except Sec. 22: NW/4
Gillette, WY 82716 coal) 32: SE/4

Blanche Willard 50.00 MB
410 S. 6th St. (except
Gillette, WY 82716 coal)

100.00

0 Reno Creek Permit No. 479 Adjudication Appendix B
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United States of 100.00 MB
America (coal)

Bureau of Land
Management'

Wyorning State Office
P.O. Box 1828
2515 Warren Avenue
Cheyenne, WY 82003

Arnold Royalty 3.125 T43N, R73W MC
P.O. Box 1119 (except Sec. 19: SE/4
Lafollette, TN 37766 coal) 30: NE/4

Norma Craft Cannon Trust 6.250 MC
clo First Union National (except
Bank of North Carolina, coal)
Co-Trustee

P.O. Box 467
Concord, NC 28026-0467

Fortin Enterprises, Inc. 5.469 MC
P.O. Box 2416 (except
Billings, MT 59103 coal)

Urban Groves, et ux. 10.0000 MC
P.O. Box 408 (except
Wright, WY 82732-0408 coal)

Hancock Enterprises 5.469 MC
P.O. Box 2527 (except
Billings, MT 59103 coal)

Dortha ickes Trust 22.500 MC
, 824 N.W. Spruce Ridge Dr. (except
| Stuart, FL 34994 coal)
i

Stanley Ickes Trust 22.500 MC
824 N.W. Spruce Ridge Dr. (except

| Stuart, FL 34994 coal)
|

| June M. Thielen-Stangler, 20.000 MC
| John R. Thielen and (except

John T. Jones coal)
HCR 61 Box 5333
Barnes, WI 54873
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1

- Robert Foard Townsend 1.562 MC
..

Testamentary Trust (except i

c/o Robert Foard coal)
.Townsend lil, Trustee

-

217 W. Castano
San Antonio, TX 78209

WGR, Inc. 3.125 MC
Suite 230 (except
12200 N. Pecos St. coal)
Denver, CO 80234-3439

100.000

United States of America 100.00 MC
Bureau of Land Management (coal)
Wyoming State Office
P.O. Box 1828
2515 Warren Avenue
Cheyenne, WY 82003

Edra June Drake 50.00 T43N. R73W ME
2501 E. Turney (except Sec. 27: E/2
Phoenix, AZ 85016 oil and

coat)

Bernice Groves, et vir. 50.00 ME
P.O. Box 408 (except
Wright, WY 82732-0408 oil and

Coal) [
'

100.00
ij'Nebraska Children's 50.00 ME

Homa Society (oil) 1"

3549 Fontenelle Blvd. '

Omaha, NE 68104

Ned A. Pickett, et ux. 50.00 ME
26501 Via Conchita (oil)
Mission Viejo, CA 92675 ;

'leased by:
Betty Wolff, formerly

.

Betty W. Collir:s, formerly j

Betty W. Pickett
526 Alto St
Santa Fe, NM 87501

100.00

1

l
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United States of 100.00 ME
America (coal)

Bureau of Land
Management

Wyoming State Office
P.O. Box 1828
2515 Warren Avenue
Cheyenne, WY 82003

August G. Laur Trust 25.00 T43N. R73W MF
c/o August G. and Lewella (except Sec. 30: SWl4,

Laur, Co-Trustees coal) NWl4SEl4
245 E. Foote St. T43N, R74W

Buffalo, WY 82834 Sec. 25: E/2SE/4, MF
SWl4SEl4

Lewella Leur Trust 25.00
c/o August G. and Lewella (except
Laur, Co Trustees coal)
245 E. Foote St.
Buffalo, WY 82834

J. K. Spittler Trust 25.00 MF
clo John J. Spittler (except
Route #1, Box 528 coal)
Norfolk, NE 68701

Joseph Spittler 25.00
250 S. Ocean Blvd.18C (except
Boca Raton, FL 33432 coat)

100.00

United States of 100.00 MF
America (coal)

Bureau of Land
Management

Wyoming State Office
P.O. Box 1828
2515 Warren Avenue
Cheyenne, WY 82003
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.

Adobe Oil and Gas 22.000 T43N, R73W MG '

.

Corporation (except Sec. 30: SW/4SE/4 ,

1100 Western Life Bldg. coal) |
Midland, TX 79701 T42N, R73W

Sec. 3.: Lot 1,
Altrogge Resources 1.5000 S/2NE/4 MG
Company (except 4; NW/4 .]

6901 E. Walsh Pl. coat) 5: NE/4 i
IDenver, CO 80224

W.E. Bakken 0.7500 MG
1445 Denver Club Bldg. (except i

Denver, CO 80202 coal)
.

Reeva E. Donoghue 0.5625 MG
3421 S. Race St, (except
Denver, CO 80110 coal)

Larry J. Donoghue 0.1875 MG

11829 Broken Arrow Dr. (except
Conifer, CO 80433 coal)

Harriet P. Reno, 25.0000 MG
,

Jet al., Trustees (except
P.O. Box 36 coal)
Gillette, WY 87216

O |
'

Justin Joe Reno 16.6700 MG

P.O. Box 2529 (except
Gillette, WY 87217 coal) i

Subject to recorded ,

Option to Purchase with |

Right of First Refusal to:
Bridle Bit Ranch Company |

6546 Highway 59 1

Gillette, WY 82716 4

i

|Mathew John Reno 16.6700 MG

Box S-600 (except
Gillette, WY 87216 coal)

Harriet Reno Underwood 16.6700 MG -|
6765 S. Hwy 59 (except j
Gillette, WY 87216 coal &

4.1667 O&G
to Killion)
100.0000

0 Reno Creek Permit No. 479 Adjudication Appendix B
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gB.K. Killion 4.1667 MG
P.O. Box 3162 (O&G from
San Angelo, TX 76902 Harriet Reno

Underwood)

United States of 100.00 MG
America (coal)

Bureau of Land
Management

Wyoming State Office
P.O. Box 1828
2515 Warren Avenue
Cheyenne, WY 82003

Coralie R. Clary 4.1666 T43N. R73W MH
3821 Cosport Ct. (except Sec. 32: W/2
Rapid City, SD 57701 oil and

coat)

Betty 1. Cox 4.1666 MH
Rt.1, Box 72C (except
West, TX 76691 oil and

coal)

Billy H. Mills 4.1666 MH
1056 Highlight Rd. (except
Gillette, WY 82716 oil and

coal)
Doris 1. Mills 25.000 MH
244 Alcott Rd. (except
Gillette, WY 82716 oil and

coal)

Jody G. Mills 4.1666 MH
1304 Highlight Rd. (except
Gillette, WY 82716 oil and

coat)

Larry C. Mills 4.1666 fAH
244 Alcott Rd. (except
Gillette, WY 82716 oil and

coal)

Tommy M. Mills 4.1666 MH
1009 Highlight Rd. (except
Gillette, WY 82716 oil and

coal)

O,
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Justin Joe Reno 50.000 MH
P.O. Box 2529 (except
Gillette, WY 82717 oil and

Subject to recorded coal)
Option to Purchase with
Right of First Refusal to:

.

Bridle Bit Ranch Company
6546 Highway 59
Gillette, WY 82716

100.0000

Coralie R. Clary 2.0833 MH
3821 Cosport Ct. (oil)
Rapid City, SD 57701

Patricia J. Compton, 25.000 MH
et vir. (oil)

P.O. Box 9522
Panama City Beach, FL 32401

Betty 1. Cox 2.0833 MH
Rt.1, Box 72C (oil)
West, TX 76691

Drew Company, The 12.500 MH
Attn: Bill Drew (oil)

O 123 W. let st.. ste 800
Casper, WY 82601

John P. Ellbogen, et ux. 12.5000 MH-
P.O. Box 1928 (oil)
Casper, WY 82602

Billy H. Mills 2.0833 MH
1056 Highlight Rd. (oil)
Gillette, WY 82716

Doris 1. Mills 12.500- MH
244 Alcott Rd. (oil)
Gillette, WY 82716

Jody G. Mills 2.0833 MH
1304 Hi0hlight Rd. (oil)
Gillette, WY 82716

O
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Larry C. Mills 2.0833 MH
244 Alcott Rd. (oil)
Gillette, WY 82716

Tommy M. Mills 2.0833 MH
1009 Highlight Rd. (oil)
Gillette, WY 82716

Justin Joe Reno 25.000 MH
P.O. Box 2529 (oil)
Gillette, WY 82717

Subject to recorded
Option to Purchase with
Right of First Refusal to:

Bridle Bit Ranch Company
6546 Highway 59
Gillette, WY 82716

100.00

United States of 100.00 MH
America (coal)

Bureau of Land
Management

Wyoming State Office
P.O. Box 1828
2515 Warren Avenue
Cheyenne, WY 82003 g
Ted Cosner 25.00 T43N, R73W

P.O. Box 690 (except Sec. 33: SE/4 MJ
Wright, WY 82732 coal)

Marshall & Winston, Inc. 2.500 MJ
P.O. Box 50880 (except
Midland, TX 79702 coal)

Clayton McGuire et ux. 22.50 MJ
42 Chalk Buttes Rd. (except
Douglas, WY 82633 coal)
beginning 10/24/93:
1460 Hwy 59
PO Box 1070
Douglas, WY 82633

Burton Keith Reno, Jr. 16,66 MJ
P.O. Box 25039 (except
Jackson, WY 83001 coal)

I
|
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.|

. f Nancy M. Reno Trust 16.66 MJ
= - P.O. Box 458 (except

Big Horn, WY 82833 coal)

William E. Reno Trust 16.66 MJ

425. Bowers Ute Rd. (except 1

Gillette, WY 82716 coal) ]
100.00 !

!

United States of 100.00 MJ |
America (coal)

Bureau of Land i

Management
'

Wyoming State Office
P.O. Box 1828 '

2515 Warren Avenue i
'

Cheyenne, WY 82003

State of Wyoming 100.00 T43N, R74W MK
Commissioner of (all) See: 36: E/2
Public Lands
122 W. 25th St.

"Herschler Bldg. 3 West
Cheyenne, WY 82002-0600

Ted Cosner 25.00 T42N, R73W ML ,

P.O. Box 690 (except Sec. 4: NE/4 '

Wright, WY 82732 coal)

Marshall & Winston, Inc. 2.500 ML
P.O. Box 50880 (except
Midland, TX 79702 coal)

Clayton and Cindy McGuire 22.500 ML4

42 Chalk Buttes Rd.' (except
Douglas, WY 82633 coal)
beginning 10/24/93:
1460 Hwy 59
PO Box 1070
Douglas, WY 82633

Nancy M. Reno Trust 25.00 ML
P.O. Box 458 (except
Big Horn, WY 82833 coal)

1

!

1
,

O |
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William E. Reno Trust 25.00 ML

h425 Bowers Ute Rd. (except
Gillette, WY 82716 coajj

100.00

United States of 100.00 ML
America (coal)

Bureau of Land
Management

Wyoming State Office
P.O. Box 1828
2515 Warren Avenue
Cheyenne, WY 82003

State of Wyoming 100.00 T42N. R73W MM
Commissioner of (except Sec. 3: NW/4NW/4
Public Lands coal) (Lot 4)
122 West 25th St.
Herschler Bldg,3 West
Cheyenne, WY 82002-0600

United States of 100.00
America (coal)

Bureau of Land
Management g

Wyoming State Office W
P.O. Box 1828
2515 Warren Avenue
Cheyenne, WY 82003

Adobe Oil and Gas 11.000 T42N. R73W MN
Corporation (except Sec. 5: NW/4
1100 Western Life Bldg. coal)
Midland, TX 79701

Altrogge Resources 0.7500 MN
Company (except

6901 E. Walsh Pl. coal)
Denver, CO 80224

W.E. Bakken 0.3750 MN
1445 Denver Club Bldg. (except
Denver, CO 80202 coal)
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L Reeva E. Donoghue 0.2812 MN
- 3421 S. Race St. (except

Denver, CO 80110 coal)

Larry J. Donoghue 0.0938 MN
11829 Broken Arrow Dr. (except
Conifer, CO 80433 coal)

Zeda G. Dudley -0.5882 MN
2110 Lewis (except
Billings, MT 59102 coal)

Raleigh Greene 2.9412 MN
5070 Del Mar Dr. (except
Central Point, OR 97502 coal)

Reta R. Jager 0.5882 MN
890 East _ Gregory Road (except
Central Point, OR 97501 coal)

Bernice B. Lewis 5.8824 MN
4440 W. Oden Bay Rd. (except
Sandpoint, ID 83864 coal)

Louis S. Madrid 29.4118 MN
41017th St., Ste 2050 (except '

Denver, CO 80202 coal)

Allen Nance 2.9412 MN
2401 North 51st Ave. (except
Yakima, WA 98901 coal)

Justin Joe Reno 8.3333 MN
P.O. Box 2529 (except '

Gillette, WY 82716 coal)
Subject to recorded
Option to Purchase with

'
Right of First Refusal to:

Br:dle Bit Ranch Company
6546 Highway 59
Gillette, WY 82716

Harriet P. Reno, 12.5000 MN
et al., Trustees (except

P.O. Box 36 coal)
Gillette, WY 82716

1

.
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1

i
1

Mathew John Reno 8.3333 MN g
Box S 600 (except W
Gillette, WY 82716 coat)

Allen G. Sparks 0.4902 MN
Hammond Trailer Park (except
Westport, WA 98595 coal)

Howard B. Sparks 0.4902 MN
1335 Silverrado, Apt 771 (except
Houston, TX 77077 coal)

Lyle Sparks 0.4902 MN
Hammond Trailer Park (except
Westport, WA 98595 coal)

Wanda N. Sparks 1.4706 MN
Hammond Trailer Park (except
Westport, WA 92595 coal)

Linda Stuart 0.4902 MN
106 S.E.12th (except
Altoona, lA 50009 coal)

Harriet Reno Underwood 8,3333 MN
67S5 S. Hwy 59 (exc coal & 2.0883

hGillette, WY 82716 O&G to Killion)

Jerry L. Wall 0.4902 MN
7570 N.W.16th (except
Ankeny, IA 50021 coal)

Jimmy E. Wall 1.9607 MN
2819 S.E.10th (except
Des Moines, IA 50317 coal)

Max M. Wall 0.5882 MN
4353 Larson Way (except
Salt Lake City, UT 84124 coal)

George N. Wall 0.5882 MN
P.O. Box 62 (except
Pavillion, WY 82523 coal)

Ardis R. Wilk 0.5882 MN
51613th St. (except
Rawlins, WY 82301 coal)

100.00000

9
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'1

I

B.K, Killion 2.0833 MN

O P.O. Box 3162 (O&G from
San Angelo, TX 76902 Harriet Reno

Underwood)
,

I
i

United States of 100.00 MN
America (coal)

Bureau of Land
Management

Wyoming State Office
P.O. Box 1828
2515 Warren Avenue 1

Cheyenne, WY 82003

|

3.5 OIL AND GAS LEASEHOLD INTERESTS

The following are lessees of oil and gas leases. The map key refers to the map entitled " Oil and Gas

Leases" (Figure 2.5).

O 3.5.1 FEDERAL OIL AND GAS LEASEHOLD INTERESTS

Serial Map

_ Lessee Number Land Descriotion My

Samedan Oil Corp. WYW-5331 T43N, R73W OM
1660 Lincoln, Ste 3000 Sec. 22: E/2
Denver, CO 80264

ABO Petro Corporation WYW-117152 T43N, R73W ON
105 S. 4th St. Sec. 20: E/2
Artesia, NM 88210

Andover Partners ON
Box 1715
Denver, CO 80201

Joan Chorney ON
55517th St., Ste 1000

Denver, CO 80202-3910

0 -
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Lancaster Corporation ON g
55517th St., Ste 1000 W
Denver, CO 80202 3910

Myco industries Inc. ON
105 S. 4th St.
Artesia, NM 88210

Yates Drilling Company ON
105 S. 4th St.
Artesia, NM 88210

Yates Petroleum Corp. ON
105 S. 4th St.
Artesia, NM 88210

Yates Petroleum Corp. WYW-114465 T43N, R73W 00
105 S. 4th St. Sec. 20: S/2SW/4
Artesia, NM 88210

Yates Drilling Company 00
105 S. 4th St.
Artesia, NM 88210

hA80 Petro Corporation 00
105 S. 4th St.
Artesia, NM 88210

Myco Industrics Inc. 00
105 S. 4th St.
Artesia, NM 88210

Chorney Oil Company 00
55517th St., Ste 1000

Denver, CO 80202-3910

Southland Royalty Co. WYW-4064 T43N. R73W_ OP
801 Cherry St. Sec. 20: NE/4SW/4
Ft. Worth, TX 76102

Bird Oil Corporation OP
1801 California, Ste 4500
Denver, CO 80202

O
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,

Reading & 8ates Petroleum OP
3200 Mid-Continent |
Tulsa, OK 74103 1

Ann F. Hudson WYW-101413 T43N R73W 00
616 Texas St. Sec. 20; NW/4SW/4 ;

Fort Worth, TX 76102-4612 :

1
1

Anderman/ Smith and Co, WYW-96896 T43N, R73W OR
1776 Lincoln, Ste 500 Sec. 30: Lots 1, 2,
Denver, CO 80203 E/2NW/4

34: N/2SE/4, 1

Chorney Oil Company SE/4SE/4 OR
,

55517th St., Ste 1000 |

Denver, CO 80202-3910

Apache Corporation OR
1700 Lincoln, Ste 1900
Denver, CO 80203-4519

Presidio Exploration WYW-96v T43N, R73W OS
5613 DTC Parkway, Ste 800 Sec. 32: NE/4
Englewood, CO 80111-3035 ,

| _Yates Petroleum Corp. WYW-115198 T43N. R73W OT
105 S. 4th St. Sec. 34: SW/4SE/4
Artesia, NM 88210

Yates Drilling Company OT ,
,
' 105 S. 4th St.

Artesia, NM 88210

ABO Petro Corporation OT ;
*

105 S. 4th St.
Artesia, NM 88210

Myco Industries Inc. OT
105 S. 4th St.
Artesia, NM 88210

:

Seabrook Corporation OT
55517th St., Ste 1000

-Denver, CO 80202
3

: o _
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Presidio Exploration WYW-122046 T43N 373W OU
5613 DTC Parkway, #800 Soc. 34: NE/4
Englewood, CO 00111 3035

Dyco Petroleum Corp, WYW-112943 T43N, R74W

7130 S. Lewis, Ste 300 Sec. 25: NW/4SE/4 OV
Tulsa, OK 74134

John C. Oxley OV
1 W. 3rd St., Ste 1300

Tulsa, OK 74103

Unit Petroleum Co. OV
Box 702500
Tulsa, OK 74170

Apache Corporation WYW-111080 T42N. R73W SOA
1700 Lincoln, #1900 Sec. 3: Lots 2, 3

Denver, CO 80203-4519

M. J. Harvey, Jr. WYW-127709 T42N R73W SOE
P.O. Box 12705 Sec. 6: Lots 1, 2

Dallas, TX 75225

Bonnie J. Brown WYW-99941 T42N, R73W SOF
614 S. Greeley Hwy. Sec. 6: S/2NE/4
Cheyenne, WY 82007-1855

Presidio Exploration SOF
SC13 DTC Parkway, #800
Englewood, CO 80111

W. A. Moncrief, Jr. WYW 95725 T42N. R73W SOB
9th at Commerce Sec. 3: S/2NW/4
Fort Worth, TX 76102 6: Lots 3, 5,

SE/4NW/4

9
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|

- |

|

.

: W.A. Moncrief, Jr. WYW-119631 T42N, R74W SOG
. ) 9th at Commerce Sec. 1: Lots 1, 2,

Fort Worth, TX 76102 S/2NE/4

~ W.A. Moncrief SOG
9th at Commerce - 1

Fort Worth, TX 76102 i

Kerr McGte Corp. SOG
Box 25831
Oklahoma City, OK 73125

|

I
!

-3.5.2 STATE OIL AND GAS LEASEHOLD INTERESTS

Lease Map
lessee Number Land Description .K_ey

Yates Petroleum Corp. 92-00134 T43N, R74W OW -

105 S. 4th St. Sec. 36: E/2
Artesia, NM 88210

:

General Atlantic 82-'0083 T43N, R74W OW
Resources, Inc. Sec. 36: E/2
41017th St, Ste 1400 - j
Denver, CO 80202

|

j

M. J. Harvey, Jr. 88-00373 T42N, R73W SOH
Box 12705 Sec. 3: Lot 4 i

'Dallas, TX '75225

|

1

|

0 -

1
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3.5.3 PRIVATE OIL AND GAS LEASEHOLD INTERESTS

Map

lessee Land Descrjption M

Presidio Exploration, Ir c. T43N, R73W OX
5613 DTC Parkway, #800 Sec. 19: SE/4
Englewood, CO 80111 3035 30: NE/4

A/D Holdings T43N, R73W OY

400 Ogden St. Sec. 21: N/2
Denver, CO 80218

Ainslie Perrault, Jr. OY

1612 S. Cincinnati Ave.
Tulsa, OK 74119

American Production OY

Partnership Ltd. lll
4500 Republic Bank Center
700 Louisiana
Houston, TX 77002

Anderman and Company OY

h1776 Lincoln, Ste 500
Denver, CO 80203

Ronald D. Boono OY
1670 Newport
Denver, CO 80220

Buccaneer Energy Company OY
1111 Fannin, Ste 1550
Houstoq, TX 77002

Buttes Resources Company OY

F.O. Box 5083
Denver, CO 80217
(now known as Reunion Energy
2801 Post Oak Blvd, Ste 400
Houston, TX 77056)

Evans Dunn OY
2121 S. Columbia, Sto 105
Tulsa, OK 74114

O
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Fred Dunn, Jr. OY
2121 S. Columbia, Sto 105

Tulsa, OK 74114

Eland Energy, Inc. OY ,

Suite 1550 i
North Central Plaza ill
12801 N. Central Expressway
Dallas, TX 75243 ;

i
DNR Oil and Gas, Inc. OY'
73017th St., Ste 200

Denver, CO 30202
,

I

John P. Ellbogen OY
P.O. Box 1928
Casper, WY 82601

Farmers Union Central OY *

IExchange,Inc.
Box G
St. Paul, MN 55101

,

|

Ronald E. Hornig OY :

1776 Lincoln St., Ste 500 ,

Denver, CO 80203 j

O |
Hunt Oil Company OY |

'2000 First National Bank Bldg.
Dallas, TX 75202

J. A. LaFortune, Jr. OY
1924 S. Utica, Ste 1218
Tulsa, OK 74101

Joseph A. LaFortune Trust OY
2300 Fourth National Bldg.
Tulsa, OK 74119 .i

I
*

Louisiana Land and OY
Exploration Company, The
1560 Broadway, Ste 1200
Denver, CO 80202

1

Joseph J. Morelli OY
1776 Lincoln St., Ste 500 1
Denver, CO 80203
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Oneok Exploration Company C g
P.O. Box 871 W
Tulsa, OK 74101

Julian C. Pope OY
One W. Third St., Ste 1200

Tulsa, OK 74103

Riffe Petroleum Company OY
P.O. Box 25860
Tulsa, OK 74145

St. Mary Parish Land Company OY
1776 Lincoln St., Ste 1100

Denver, CO 80202

Harold C. Stuart OY
P.O. Box 1349
Tulsa, OK 74104

Swift Energy Company OY
16825 Northchase Dr. Ste 400
Houston, TX 77060-6098

Viersen and Cochran OY
c/o Sam K. Viersen, Jr. gP.O. Box 280
Okmulgee, OK 74447

Woltard Family Trust OY
clo Janes K. Wollard, et vir., Trustees

1616 Glenarm Pl., Ste 1230
Denver, CO 80202

Wollard Family Trust OY
clo Janes K. Wollard, et vir., Trustees
2121 F S. Victor St.
Aurora, CO 80014

,
Wilcox Exploratior. Company OY

! P.O. Box 4429
Tulsa, OK 74104

|

| H. Frank Wilcox lli OY
P.O. Box 4429
Tulsa, OK 74104

|

|

O
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Andover Partners T43N, R73W OZO''

1001 Fannin, Ste 2000 Sec. 22: NW/4
Houston, TX 77026

Seabrook Corporation OZ
55517th St., Ste 1000

Denver, CO 80202

Yates Petroleum Corp. OZ
105 S. 4th St.
Artesia, NM 88210

L-K-E, Inc. T43N, R73W OAA
P.O. Box 2001 Sec. 27: E/2
Wichita Falls, TX 76307
also at

P.O. Box 4224
Englewood, CO 80155

Presidio Exploration, Inc. T43N R73W OBB
5613 DTC Parkway, Ste 800 Sec. 30: SW/4, W/2SE/4 .

Englewood, CO 80111-3035
.

O Presidio Exploration, Inc. T43N, R73W OCC
5613 DTC Parkway, Ste 800 Sec. 32: W/2
Englewood, CO 80111-3035

Apache Corporation T43N. R73W ODD
1700 Lincoln, Ste 1900 Sec. 32: SE/4
Denver, CO 80203-4519

Chorney Oil Company ODD
55517th St., Ste 1000

Denver, CO 80202-3910

Pathfinder Energy, Inc. .. ODD
P.O. Box 908

- Powell, WY 82435'

Wellstar Corporation ODD.
9704 State Highway 66
Platteville, CO 80651

l,
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Presidio Exploration, Inc. T43N R74W OEE

5613 DTC Parkway, Ste 800 Sec. 25: S/2SE/4,

Englewood, CO 80111-3036 NE/4SE/4

Presidio Exploration, Inc. T43N. R73W 01

5613 DTC Parkway, Ste 800 Sec. 33: SE/4
Englewood, CO 80111-3035

The Louisiana Land and T42N.R73W SOI

Exploration Company Sec. 3: Lot 1, S/2NE/4

1560 Broadway, Ste 1200
Denver, CO 80202

Presidio Exploration, Inc. T42N, R73W SOK

5613 DTC Parkway, #800 Sec. 4: Lots 1, 2, 3, 4,

Englewood, CO 80111-3035 S/2N/2
5: Lots 1, 2, S/2NE/4

gAxem Energy Company T42N, R73W SOL

7800 E. Union, #1100 Sec. 5: Lots 3, 4,

De.3ver, CO 80237 S/2NW/4

Equity Oil Company SOL
60017th St., #2110

Denver, CO 80202

General Atlantic Resources Co. SOL

41017th St., Ste 1400

Denver, CO 80202

Great Western Dniling Co. SOL

P.O. Box 1659
Midland, TX 79702

Presidio Exploration, Inc. SOL

5613 DTC Parkway, #800
Englewood, CO 80111
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3.5.4 OIL AND GAS WELLS
.O

The following are all oil and gas wells identified through a search conducted by McKee Well History of

Casper, Wyoming, including both producing wells and abandoned wells. The map key refers to the map

entitled " Oil and Gas Leases" (Figure 2.5).

Map
Operator Name Location Key

True Oil Co. #22-22 T43N. R73W OZ
PO Box 2360 Sec. 22: SE/4NW/4 ,

Casper, WY 82602 Abandoned |

3.5.5 OVERRIDING ROYALTY INTEREST HOLDERS

The following are holders of an overriding royalty interest under any one or more of the above- -

referenced leases. The map key refers to the map entitled " Oil and Gas Leases" (Figure 2.5).
. O

Map
ORRI Owner Land Description Key

,

Aquaenco, Inc. T43N. R73W OY
P.O. Box 702571 Sec. 21: N/2 :

Tulsa, OK 74170 |

Marie Jeanne Darr OY
no address listed

Patricia J. Green OY
no address listed

Sharalyn R. Harr OY |

|6335 S. Logan Ct.
Littleton, CO 80120

Janette M. Hutsell OY
no address listed

O
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Lester B. Ickes and OY
Brenda " Jill" Ickes,
et ux.

170 La Cueva
Las Alamos, NM 87544

Larry J. Ickes and OY
Judith A. Ickes, et ux,

6700 Milton Rd.
Custar, OH 43511

Robert E. Kastner, et ux. OY
1809 East L St.
Torrington, WY 82240

Ronald T. Mackey OY
1368 S. Robb Ct.
Lakewood, CO 80226

Dona M. Mohan OY
no address listed

Yvonne R. Phillips and OY
Richard Phillips, et vir

219 W. Maple St.
Deshler, OH 43516

O
Sam R. Ratcliff OY
P.O. Box 697
Gillette, WY 82717

Reato, Ltd. OY
Box 4840
Casper, WY 82604

Scope Exploration Inc. OY
P.O. Box 702671
Tulsa, OK 74170

Bill L. Tucker OY

1776 Lincoln St. Ste 506
Denver, CO 80203

O
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.

Aquaenco, Inc. T43N. R73W OX

O P.O. Box 702571 Sec. 19: SE/4
_

Tulsa, OK 74170 30: NE/4

Reato, Ltd.
Box 4840
Casper, WY 82604 ,

Scope Exploration Inc. OX

P.O. Box 702571 .

Tulsa, OK 74170

Dan Connell T43N. R73W OAA
P.O. Box 1336 Sec. 27; E/2
Storm Lake, IA 50588

Joseph K. McMahon, OAA ,

Trustee of the
K-A Trust ,

P.O. Box 2569
Wichita Falls, TX 76307

McMahon-Bullington OAA
P.O. Box 2569
Wichita Falls, TX 76307

Edwin A. Tofte OAA
P.O. Box 1223
Williston, ND 58801

+

[

Harry R. Underwood T43N, R73W +

6765 S. Hwy 59 Sec. 30: SW/4SE/4 OBB
,

Gillette, WY 82716 32: W/2 OCC

,

i

Prairie Petroleum T43N. R73W ODD
91016th St., Ste. 610 Sec. 32: SE/4
Denver, CO 80202

I

O
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O
Serial Map

ORRt Owner Number Land Description Key

Ann F. Hudson W-101413 T43N, R73W 00
616 Texas St. Sec. 20: NW/4SW/4
Ft. Worth, TX 76102-4610

Casper College W-4064 T43N, R73W OP
Foundation Sec. 20: NE/4SW/4
125 College Dr.
Casper, WY 82601

Reading & Bates W-4064 OP
Petroleum

3200 Mid Continent
Tulsa, OK 74103

Diane M. Lukowicz W 5331 T43N, R73W OM
940 S. Josephine St. Sec. 22: E/2
Denver, CO 80209

Prairie Petroleum W-5331 OM
91016th St., Ste. 610

Denver, CO 80202

Lamar B. Roemer W-5331 OM
530 S. University Blvd.
Denver, CO 80220

TEMIN 1987 Partnership W-5331 OM
P.O. Box 1628
Ardmore, OK 73402

O.
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Dice Exploration Co. W 96896 T43N, R73W ORO P.O. Box 73507 Sec. 30: NW/4
Houston, TX 77273 34: N/2SE/4,

. SE/4SE/4
George H. Fentress W 96896 OR
P.O. Box 113
Wheat Ridge, CO 80034 )

i

Michael Gerace W-96896 OR ')
1540 Chambers Dr. l
Boulder, CO 8G303 |

1

Marion Bacil W-98029 T43N, R73W OS -|
40676 Ledero St. Sec. 32: NE/4 |

'Fremont, CA 94539

Dyco Petroleum Corp. W-112943 T43N, R74W OV
7130 S. Lewis, Ste 300 Sec. 25: NW/4SE/4
Tulsa, OK 74136

.

Harry R. Underwood T42N, R73W

6765 S. Hwy 59 Soc. 4: Lots 1, 2, SOK >

Gillette, WY 82716 3, 4,
S/2N/2

5: Lots 1, 2, SOK-
3, 4, N/2 &-

SOL

Gerald R. Grocock T42N, R73W

226 County Rd. 65 Sec. 5: Lots 3, 4, . SOL
Evergreen, CO 80439 S/2NW/4

Sam D. Winegard SOL
7086 E. Costilla Dr.
Englewood, CO 80112-1106

Donald D. Wolf, Trustee SOL
for General Atlantic
Employee Trust i

'
41017th St., Ste 1400

Denver, CO 80202 .t

,

O
'

,
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Rex L. Randolph W 95725 T42N, R73W

P.O. Box 5 71 Sec. 3: S/2NW/4 SOB
Casper, WY 82602 6: Lots 3, 5,

SE/4NW/4

Robert E. Park W-95725 T42N, R73W

P.O. Box 2573 Sec. 6: Lots 3, 5, SOB
Casper, WY 82602 SE/4NW/4

Bonnie J. Brown W-99941 T42N, R73W SOF

614 S. Greeley Hwy. Sec. 6: S/2NE/4
Cheyenne, WY 82007-1855

Robert L. Cranmer W-119631 T42N, R74W SOG
#4 Villa Appia Sec. 1: Lots 1, 2,
1919 Alameda De Las Pulgas S/2NE/4
San Mateo, CA 94403

gThe Ogle Corporation W-119631 SOG
P.O. Box 992
Casper, WY 82602

H.O. English W-119631 SOG
P.O. Box 1488
Casper, WY 82602
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3.6 MINERAL INTERESTS (OTHER THAN OIL AND GAS)
O-

3.6.1 MINERAL LEASES

The following are leases for all minerals other than oil and gas. There were no leases identified in the

records exclusively for coal or other leaseable minerals other than oil and gas. The map key refers to

the map entitled " Mineral Lease and Claim Map" (Figure 2.6).

The following are state uranium and associated minerals leases:

'

Lease Map
Lessee Number Land Description Kev

Energy fue/s, Ltd. 0-40410 T42N.R73W L5
120017th St., Ste 2500 Sec. 3: NW/4N/4
Denver, CO 80202

Pathfinder Mines Corp. 0-28624 T43N R74W L6
7401 Wisconsin Ave. Sec. 36: E/2

O Bethesda, MD 20814 3416

The following are mineralleases between private parties:

Map
lessee Land Description Ke,ye

Energy Fuels, Ltd. T43N. R73W L2
.120017th St., Ste 2500 Sec. 22: NW/4
Denver, CO 80202 32: SE/4
(Willard ML)

|

Energy Fuels, Ltd. T43N. R73W L7
120017th St., Ste 2500 Sec. 32: W/2
Denver, CO 80202 )
(Mills 50% ML-other 50% not leased) !

1

|

O
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3.6.2 MINING CL AIMS

The following are valid unpatented lode mining claims located within one-half mile of the permit

amendment area boundary. There are no valid placer, tunnel or millsite claims of record. The map key

refers to the map entitled " Mineral Lease and Claim Map" (Figure 2.6) and the map identifes the claims

by each named claim block or group.

Map
Owner Claim Groups Land Description Key

Energy Fuels, Ltd. Muff 1-3,6 T42N, R73W C2
120017th St, Ste 2500 Pit 6-10 Sec. 3: E/2NW/4,
Denver, CO 80202 SW/4NW/4

Pathfinder Mines Corp. Reno Claims T42N, R73W C3
7401 Wisconsin Ave. Reno Strip Sec. 6: N/2
Bethesda, MD 20814-3416 Claims

T42N, R74W

Sec. 1: NE/4

RME Partners, L.P. Stu Claims T43N, R73W C4
9940 E. Costilla Ste B Sec. 34: NE/4
Englewood, CO 80112

O
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3.7 MASTER MAILING NOTIFICA TION LISTO
3.7.1 SURFACE OWNERS INSIDE PERMIT AMENDMENT AREA

Ms. Terry Berquist Dorothy Reichmuth

Nolan and Ann Diehl State Highway Commission of Wyoming, The >

Department of Transportation
James E. and Edra June Drake

Rev. Eugene Sullivan
Bernice Groves

Rev. Gerald Sullivan i
Clayton and Cindy McGuire

June M. Thielen-Stangler
August G. Laur Trust and John R. Thielen

Lewella Laur Trust

3.7.2 SURFACEOWNERS WITHIN ONE-HALF (1/2)MILEOFPERMITAMENDMENTAREA BOUNDARYO
Ms. Terry Berquist Dorothy Reichmuth

Bridle Bit Ranch Company Justin Joe Reno

Nolan and Ann Diehl State Highway Commission of Wyoming, The
Department of Transportation

James E. and Edra June Drake
State of Wyoming

Bernice Groves Commissioner of Public Lands

August G. Laur Trust Rev. Eugene Sullivan

Lewella Laur Trust Rev. Gerald Sullivan

Clayton and Cindy McGuire June M. Thielen-Stangler
and John R. Thielen

,

|

l

l

O !
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3. 7.3 OPERA TORS OF OIL AND GAS WELLS INSIDE PERMIT AMENDMENT AREA

Amoco Production Company (abandoned well)

Buttes Resources Company
Now known as Reunion Energy (operating well)

Presidio Exploration, Inc. (abandoned well)

3.7.4 LESSEES OF OIL AND GAS LEASES INSIDE PERMIT AMENDMENT AREA WITH
NO OPERA TING WELLS

ABO Petro Corporation Pathfinaer Energy, Inc.

Anderman/ Smith and Co. Presidio Exploration, Inc.

Andover Partners Samedan Oil Corp.

Apache Corporation Union Oil Company of California

Joan Chomey Wellstar Corporation

OChorney Oil Company Yates Drilling Company

Lancaster Corporation Yates Petroleum Corp.

Myco Industries Inc.

3.7.5 OTHERS WITH SURFACE INTERESTS FROM WHOM SURFACE CONSENTS WERE SOUGHT

Robert Roush

Sunburst Ranch Co., Inc.

O
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3.7.6 CONSOLIDATED, ALPHABETICAL MAILING LIST

1. ABO Petro Corporation
,

105 S. 4th St.
Artesia, NM 88210

2. Amoco Production Company :
P.O. Box 2520 >

Casper, WY 82602

3. Anderman/ Smith and Co.
1776 Lincoln, Ste 500
Denver, CO 80203

4. Andover Partners
Box 1715

. Denver, CO 80201

5. Apache Corporation
1700 Lincoln, Ste 1900
Denver, CO 80203-4519

6. Ms, Terry Berquist
1003 Birch .

Douglas, WY 82633
-

7. Bridle Bit Ranch Company
6546 Highway 59

'Gillette, bW 82716

8. Buttes Resources Company
Now known as Reunion Energy
2801 Post Oak Blvd, Ste 400
Houston, TX 77056

9. Joan Chorney
55517th St., Ste 1000

Denver, CO 80202-3910 t

10. Chorney Oil Company
55517th St., Ste 1000 t

Denver, CO 80202-3910 ;

11. Nolan and Ann Diehl
PO Box 334
Red Bluff, CA 96080

.O \Reno Creek Permit No. 479 Adjudication Appendix B .
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12. James E. and Edra June Drake g
2501 E. Turney W |
Phoenix, AZ 85016

13. Bernice Groves
P.O. Box 408
Wright, WY 82732-0408

14. Lancaster Corporation
55517th St., Ste 1000

Denver, CO 80202-3910

15. August G. Laur Trust c/o August G. Laur and Lewella Laur, Co-Trustees
245 E. Foote St.
Buffalo, WY 82834

16. Lewella Laur Trust c/o August G. L 'ur and Lewella Laur, Co-Trustees
245 E. Foote St.
Buffalo, WY 82834

17. Clayton and Cindy McGuire
1460 Hwy 59
PO Box 1070
Douglas, WY B2633

18. Myco Industries Inc.
105 S. 4th St.
Artesia, NM 88210

19. Pathfinder Energy, Inc.
P.O. Box 908
Powell, WY 82435

20. Presidio Exploration, Inc.
5613 DTC Parkway, Ste 800
Englewood, CO 80171-3035

21. Dorothy Reichmuth
1531 South 77th Street
Lincoln, NE 68506

22. Justin Joe Reno
P.O. Box 2529
Gillette, WY 82717

23. Robert Roush
113 Todd
Gillette, WY 82718

9
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. 24. Samedan Oil Corp.
1660 Lincoln, Ste 3000
Denver, CO 80264

25. State Highway Commission of Wyoming, The }
Department of Transportation
PO Box 1708
Cheyenne, WY 82003-1708

26. State of Wyoming
Commissioner of Public Lands |

122 West 25th St.
Herschler Bldg, 3 West
Cheyenne, WY 82002 0600

'

27. Rev. Eugene Sullivan
Box 2024
Sheridan, WY 82801

28. Rev. Gerald Sullivan
PO Box 5720
Cheyenne, WY 82003-5720 .

29. Sunburst Ranch Co., Inc.
Box 408
Wright, WY 82732

30. June M. Thielen-Stangler
and John R. Thielen
HCR 61 Box S333
Danbury, Wisconsin 54873

31. Union Oil Company of California
Box 3100
Midland, TX 79705

32. Wellstar Corporation
9704 State Highway 66
Platteville, CO 80651

,

33. Yates Drilling Company
105 S. 4th St. a

'
Artesia, NM 88210

34. Yates Petroleum Corp.
105 S. 4th St. i

Artesia, NM 88210

0 '
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3.8 PROOF OF MAILING O
1. ABO Petro Corporation

105 S. 4th St.
Artesia, NM 88210

2. Amoco Production Company
P.O. Box 2520
Casper, WY 82602

0

3. Anderman/ Smith and Co.
1776 Lincoln, Ste 500
Denver, CO 80203
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O
4. Andover Partners

Box 1716
Denver, CO 80201 |

l

I

.,

i

5. Apache Corporation
1700 Lincoln, Ste 1900
Denver, CO 80203-4519

.

O:

6. Ms. Terry Berquist
1003 Birch
Douglas, LW 82633

O -
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&7. Bridle Bit Ranch Company
6546 Highway 59
Gillette, WY 82716

8. Buttes Resources Company
Now known as Reunion Energy
2801 Post Oak Blvd, Ste 400
Houston, TX 77056

0

9. Joan Chorney
55517th St., Ste 1000

Denver, CO 80202-3910
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10. Chorney Oil Company
55517th St., Ste 1000

Denver, CO 80202-3910-

|

11. Nolan and Ann Diehl
PO Box 334
Red Bluff, CA 96080

,

.

O

,

|
i

12. James E. and Edra June Drake
'2501 E. Turney

Phoenix, AZ 85016

I
i

d
|
1

J

i

!

-O i
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13. Bernice Groves
P.O. Box 408
Wright. WY 82732-0408

14. Lancaster Corporation
55517th St., Sto 1000

Denver, CO 80202-3910

0

15. August G. Laur Trust
c/o August G. Laur and
Lewella Laut, Co-Trustees
245 E. Foote St.
Buffalo, WY 82834

I

|
!

i
,

1

|

|

1 O
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16. Lewella Laur Trust.-

.

c/o August G. Laur and
Lewella Laur, Co-Trustees
245 E. Foote St.
Buffalo, WY 82834

17. Clayton and Cindy McGuire
1460 Hwy 59
PO Box 1070
Douglas, WY 82633

.

O

18. Myco Industries Inc.
105 S. 4th St.
Artesia, NM 88210

a-

O
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19. Pathfinder Energy, Inc. A
P.0, Box 908 W
Powell, WY 82435

20. Presidio Exploration, Inc.
5613 DTC Parkway, Ste 800
Englewood, CO 80111-3035

O

21. Dorcthy Reichmuth
1531 South 77th Street
Lincoln, NE 68506

- O
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,- y e

;

,

. 22. Justin Joe Reno ','

P.O. Box 2529
Gillette, WY 82717 ,

,

t

t

,

a

23. Robert Roush
113 Todd
Gillette, bW 82718

,

,

4

'

I

.

24. Samedan Oil Corp.
1660 Lincoln, Sie 3000
Denver, CO 80264

,

- |
.i

;

i

)
|

|
1

I

1

l
1
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25. State Highway Commission of Wyoming, The
Department of Transportation
PO Box 1708
Cheyenne, WY 82003-1708

26. State of Wyoming

Commissioner of Public Lands
122 West 25th St.
Herschler Bldg, 3 West
Cheyenne, WY 82002-0600

0

27. Rev. Eugene Sullivan
Box 2024
Sheridan, WY 82801

*
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28. ' Rev. Gerald Sullivan

O' PG Box 5720
Cheyenne, WY 82003-5720

29. Sunburst Ranch Co., Inc.
Box 408
Wright, WY 82732

O

i

30. June M. Thielen-Stangler k'''
and John R. Thie!en
HCR 61 Box 5333
Danbury, Wisconsin 54873

O
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31. Union Oil Company of California
Box 3100
Midland, TX 79705

32. Wellstar Corporation
9704 State Highway 66
Platteville, CO 80651

0

33. Yates Drilling Cornpany
105 S. 4th St.
Artesia, NM 88210

|

I

I
4

l
|

|

I

G!r
!
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O 34. Yates Petroleum Corp. |

J 105 S. 4th St. !
Artesia, NM 88210 |

|

i
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ADJUDICA TION

APPENDIX C

4. LEGAL DESCRIPTIONS
.

4.1 LANDS WITHIN PERMIT AMENDMENT AREA

1

The following is a tabulation of lands in the proposed permit amendment area by legal description with

corresponding acreage.

Leoal Description Acres

Townshio 43 North, Ranae 73 West

Section 21: S% 320
-

Section 22: SW% 160
Section 27: W% 320
Section 28: All 640
Section 29: All 640
Section 30: E%SE% 80
Section 31: E% 320

O E%W% 160
Lot 1 43.05
Lot 2 43.26
Lot 3 43.48
Lot 4 43.69 ,

Section 33: WK 320
NE% 160

Section 34: W% 320

TOTAL 3,613.48

4.2 LANDS WITHIN PERMIT AMENDMENT BOUNDARY WHERE NO RIGHT TO MINE IS CLAIMED

There are no lands in the proposed permit amendment area where no right to mine is being claimed.

4
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4.3 LANDS WITHIN EXISTING PERMITTED AREAS

The following is a tabulation of lands located under Permit 479 issued to Union Pacific Minerals. loc. |

and assigned to Energy Fuels Exploration Company, which permit is being amended by this permit

application:

4.3.1 MAIN PILOT PLANT SITE

Leaal Description Acres
s

S.W. corner Section 22, Township 43
North, Range 73 West is P.O.B.;

thence due North 554' to PT1
thence due East 433' to PT2
thence S 36 G' E 218' to PT3
thence due ,h 450' to PT4

thence due t ast 397' to PTS
then due South 652' to PT6
thence due West 280' to PT7
thence due South 403' to PT8
thence due West 198' to PT9
thence due North 403' to PT10
thence due West 505' to PT11
thence due South 90' to Pt12
thence due West 483' to PT13
thence due North 342' to PT14
thence N 32 15' E 560' to PT15
thence due East 205' to P.O.B.

Section 22 6.773
Section 27 16.909
Section 28 8.068

31.750
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E 1

4.3.2 CONTINGENCY RESERVOIR AND ROAD

Leaal Description Acres

PT 8 from above is P.O.B.
thence due South 274.45' to PT1
thence due East 478.05' to PT2
thence due South 650.00' to PT3
thence due West 530.00' to PT4
thence due North 650.00' to PT5
thence due East 31.95' to PT6
thence due North 274.45' to PT7
thence due East 20.00' to P.O.B.

Section 27 7.57

TOTAL 39.320

4.4 LANDS LOCATED WITHIN OTHER PERMIT AREAS

There are no other permitted areas.

4.5 GEOLOGICAL SURVEY TOPOGRAPHIC MAP

An original geological survey topographic map outlining lands within the originalpermit area and

proposed permit amendment area is attached hereto as Plate 4.1.
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__ _ _ . _ _ . _ __ _ _ .

5. LAND USE AND DEMOGRAPHYO
5.1 LAND USE

,

The land within and immediately surrounding the proposedpermit area is used primarily for grazing by

domestic animals. The land is classified as agriculturalland as defined in W.S. 35-11-103'e)(xxviii).

Various wildlife species utilize the area. However, no crucialhabitat to wildlife, as definedin W.S. 35-

11-103(e)(xxx) has been identified within the proposed permit area (See Section 13, Wildlife Baseline

Studies). From an economic standpoint, grazing of domestic animals is the most important current or

past use oflands within or immediately adjacent to the proposedpermit area. Wildlife utilization is an

important, but secondary use of the land.

The m2!r !and uce :- *"c !cin ty of the propeced Pene Crcck project !c ca!!!c and checp ranch:ng.i

":^ ng !c *"^ majer ccurce of emp!cymen* nd nceme te *he curicund:ng c ca. The closest town

(Wright, Wyoming) is primarily a residence community for the miners operating the surf ace coal mines

located along the eastern flank of the Powder River Basin.

5.2 DEMOGRAPHY
O

The mining project itself lies on privately owned g c+g !:nde agriculturaliands. The closest resident

(Justin Joe Reno residence)is located 4.2 kilometers east-south-east of the approximatelocation of the
2

proposed uranium recovery plant. The closest population center with schools and town infrastructure

is Wright, Wyoming located 17 kilometers to the northeast of the center of the production area.

l

!

Plate 18.2 provides an illustration of the area surrounding the Reno Creek project area and location of

the nearest residents. Table 5.1 shows the population distribution surrounding the Reno Creek project

area measured from a point in the center of the operationstwellfield area located in the NE 1/4, Section

29, T43N R73W. The population figures are based on the 1990 census or latest estimate for ranches

and very small communities.

|
|

|
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. . . _ - . . -- .- . . . - .

7. ARCHAEOLOGY ,

Frontier Archaeology of Wortand, Wyoming performed a cultural resource inventory covering 1546

acres within the Reno Creek permit area. The cultural resource inventory was performed in two parts

and covers the area within the permit to be affected as part of the mining operation during the first five

years of operation. This includes areas associated with the wellfields, process facilities and land

application area.

Frontier Archaeology found no sites recommended for nomination to the National Register of Historic

Places. No further archeological or historical work is considered necessary for those sites identified.

However, if cultural remains are found during excavation / operations activities, the WDEQ and U.S.
,

Bureau of Land Management will be notified prior to disturbance. Site investigation wi//beperformed

if deemed necessary by the State of Wyoming or U.S. Bureau of Land Management. ;

Copies of the cultural resource inventories have been provided to the U.S. Bureau of Land Management

for review. Detailed supporting information describing each site has not been provided as part of this

application, but can be made available on request.

'
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ABSTRACT: A Class III cultural resource inventory was conducted of Energy
Fuels Nuclear, Inc. Reno Creek Project. Eight prehistoric sites, four multi-O component sites, and five historic sites, eignt isolated prehistoric artifacts
and two isolated historic artif acts were located by this inventory of the
project area. None of these cultural resources is considered eligible for
nomination to the National Register of Historic Places. No further
archaeological or historical work is believed necessary. Cultural resource
clearance is recommended for the project with no stipulations.

CLIENT: Energy Fuels Nuclear, Inc.

F90 JECT: Reno Creek Project

LOCATION: BLM Casper District, Buffalo Resource Area
Private Surface Ownership, Federal Minerals Ownership
Portion of the Wi west of highway, Section 28; All, Section 29;
E/SE, Section 30; NEi, Section 31; T43N, R73W
Campbell County, Wyoming
USGS 7.5' Baker Spring, Wyoming Quadrangle
(Provisional Edition 1984)

PFDJECT DESCRIFrTION: Energy Fuels Nuclear, Inc. plans to construct uranium
in-situ leach well fields and processing facilities. The project is situated
on gentle to moderate slopes ranging from 1-17'. A minor to moderate amount
of ground disturbance is expected to result from the project.

A total of 1,006 acres was inventoried for the project. All of this
acreage is contained on privately owned surface land.g

O
ENVIRCN4 ENTAL SETTING: The project is situated within gently rolling plains
in the southern half of the Powder River Basin. The basin is a structural and
topographic depression about 250 miles long and more than 100 miles wide. It

is characterized in the northern part by relatively high open rolling hills
with 500 to 1,000 feet of topographic relief, and in the southern part by
plains and tablelands with moderate relief of 300 to 500 feet. To the west
are the Big Horn Mountains and to the east the Black Hills.

Specifically, the project area is situated in a region of minimal
topographic relief. The terrain is characterized by low, rolling plains gently
cut by the Belle Fourche River and its various ephemeral tributaries. The
Belle Fourche River, which is also an ephemeral water source at this point,
meanders in a northerly direction. The tributaries of the river generally run
from the southeast to the northwest, forming northwest trending ridge lines.

The soils in this area are characteristically clay loam with greater
amounts of sand in the hillier areas near eroding sandstone outcrops. The
soil color is variable, ranging f rom tan to brown to greenish-brown to dark
gray-brown. Sandstone bedrock outcrops also occur throughout the project
area, with the rocks being part of the Eocene Wasatch Formation (Love and
Christiansen 1985).

The region is characterized as an ecological transition zone between the
true short grass plains to the east and the northern desert shrub to the west.

,

Local vegetation communi ties, though dominated by short sagebrush, also i
contain numerous grass and forb species common to the shortgrass communities
of the Great Plains. Within this context, the vegetation for the project area
was found to be predominantly represented by various grasses and low sagebrush

O >t" <e < ores. s me or4cxix neer e"a "4onie cectes eme er eea 24caem ere j

also present. Ground cover ranged f rom 20-75%, with the average coverage j
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being about 50% of the surface.

Ranging in elevation from 5,050 to 5,280 feet above mean sea level gwithin the cultural resource inventory area, the climate is typical of mid-
latitude semi-arid regions character 1 zed by low precipitation and high rates
of evaporation. The fauna are typical of the Wyoming High Plains context. A
detailed description is found in Babcock, Gallacher, and Amos (1982:2-9
through 2-11) and illustrates a somewhat diverse, but limited array of
mammalt birds, and reptiles.

ious surface disturbances noted within the project area include a
paved state hignway, two-track roads, fencelines, mineral test holes,
erosion, and livestock grazing and trampling.

CULTURAL RESOURCE REVIEW: Prior to the fieldwork, a files search was
requested from the Wyoming State Historic Preservation Of fice on March 19,
1993 (#10261). That agency reports no previous inventories or recorded
cultural resources are known for the sections within which the project is
located.

FIELDWORK: On April 1, 1993, Pat O'Brien marked project boundaries.
On April 1-7 and April 12-17, Dave Day, Paul Nelson, Kelly Quick and James
Tyler of Frontier Archaeology conducted an inventory of the project area shown
on the attacned map and described above, and recorded the prehistoric sites
and isolated artifacts. On April 20-21, Bob Rosenberg of Rosenberg Historical
Consultants recorded the historic sites and isolated artifacts. The project
area was inventoried by a series of parallel pedestrian transects spaced 100
feet (30 meters) apart. The project was flagged and there was no snow cover
at the time of the fieldwork. Seventeen subsurf ace tests were conducted in

hconjunction with this project and these are discussed in more detail in the
Results section below. Original field notes and other data are retained at
the Frontier Archaeology office in Worland, Wyoming.

RESULTS: For the purposes of this project, a site is operationally defined as
two or more associated artifacts greater than 50 years of age, or one or more
clearly definable features or structures greater than 50 years of age. Eight
prehistoric sites, five historic sites, four multi-component sites, eight
1solated prehistoric artifacts, and two isolated historic artifacts were
located as a result of this inventory.

Site 48CA2764 - NW/SW/SE/SW/NW, SW/NW/SE/SW/W, E/NE/SW/SW/NW, Section
29, T43N, R73W - The site consists of lithic debitage, three tools, and some
fire-cracked rock. It is situated on an eroded slope of a low lying ridge in
the Powder River Basin. Erosion has exposed outcrops of sandstone bedrock.
The center of the site has approximately eight rows of cylindrical sandstone
outcrops which are 40-70 meters long, 2-3 meters wide, 1-3 meters high and 3
meters apart on the average. These outcrops serve as wind blocks to level
terraces lying between them. The site overlooks a northwest-southeast
oriented ephemeral tributary of the Belle Fourche River. Surrounding the site
are low lying, rolling plains dissected by ephemeral drainages. The soil
consists of a light brown sand and silty sand eroded from the sandstone
bedreck, with some colluvial reworking of the surface soils on the higher |
angle slope areas. Vegetation consists predominantly of short bunch grasses, |
with some low sagebrush, low forbs, prickly pear cactus, and ground lichen '

covering 25% of the ground surf ace. The site covers an area of 125 meters
h, |northwest-southeast by 75 meters northeast-southwest for a total of 7,360

sauare meters. The average density of cultural material is one artifact per 1
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75 scuare meters.
All the lithic debitage and fire-cracked rock was located in eroded and

O deflated araas near the sandstone outcrops. The only concentration of lithic
debitage was noted on the crest of the slope overlooking the rest of the site,
with over 30 pieces of purple, medium-grained auartzite tertiary flakes and
six pink fine grained quartzite tertiary flakes. This concentration may
represent a tool manufacturing locale. The remainder of the site consists of
16 tertiary flakes and six secondary flakes knapped from various cherts and
quartzites. No material type dominates the assemblage. Fire-cracked rock was
scattered sparsely over the entire site and was usually found in close
proximity to the lithics.

One unif ace and two projectile points were observed on site. The
uniface is made from a red, coarse-grained quartzite and exhibits use wear on
one lateral edge. The two projectile points were collected f rom the site.
One is a gold dendritic chert point base (FA93-25-3.1) exhibiting straight *

lateral edges, a slightly convex base, and large corner notches that form
r

sharp points where they intersect with the lateral edges of the blade and the
base. This is possibly a Late Plains Archaic point (2,500-1,500 B.P.). The
other collected tool is a roughly. worked red opaque chert projectile point
(FA93-25-3.2). It exhibits small side notches, a straight base, and a small
triangular shaped body. The edges are worked, however, there are no flaking
scars within the center of the tool. The size and shape of the specimen is
similar to Late Prehistoric points (1,500-200 B.P.).

Two shovel tests were excavated, each measuring about 30 x 30 cm.
Shovel Test #1 was dug to 54 cm below the surface and exhibited light brown
silty sand. Eroded sandstone bedrock was encountered at 54 cm. Shovel Test
#2 was dug to 27 cm below the surface at which point the bedrock was
encountered. Soils again consisted of light brown silty sand and no culturalO meteriel was oeserved in e4ther tests. All soii wes screeaea inroveh * 4 menmesh and the unit was backfilled upon completion.

Site 48CA2764 is considered not eligible for nomination to the National
Register of Historic Places. It is datable and contains functionally
diagnostic artifacts in the form of the two projectile points. However, there
is no indication of stratified or buried in situ cultural deposits and the
site has been subjected to considerable erosion. One small distribution of
lithic debitage may represent an activity area, but there are no associated

|tools or discernible patterning of artifacts. Additionally, there is only a l

limited cuantity and variety of cultural material.at this locality. The site
further gives no evidence of containing faunal or floral materials, exotic
artifacts, or features. It appears to be little more than a short term
campsi te for a small number of individuals. This cultural resource has not
yielded, nor is it likely to yield, information important in prehistory. !

It is not possible to determine at this time how the site might be I

impacted by the proposed project. However, given that it is not considered
eligible for nomination to the National Register of Historic Places, a
determination of no effect is recommended.

Site 46G42205 - S/SW/SW/NW, NW/NE/NW/SW, SW/NE/NW/SW, NW/NW/SW, iN/N/SW/NW/SW, Section 29, T43N, R73W, E/E/NE/NE/SE, Section 30, T43N, 73W -
This is a multi-component site that sits on top of a prominent knoll above a
large unnamed drainage which is to the northeast of the site. The vegetation
cover ranges from 30-60% and averages about 50% of the ground surf ace.
Vegetation consists primar11y of lcw bunch grasses and low forbs with
increasing amounts of sagebrush down the slope of the knol l . Prickly pear
cactus is also present. Previous impacts to the site include livestock

3
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grazing and trampling, mineral testing, fence construction, and slope wash
erosion. The site covers a 330 x 255 meter area for a total of 84,150 square g
meters. The majority of the artif acts observed are on the north and east
sides of the knoll.

The prehistoric component is an open campsite which consists of a low
density of surface artif acts exceot for two small concentrations of lithics
and fire-cracked rock. In addition to the concentrations, there is a site-
wide sparse scatter of flakes, shatter, and fire-cracked rock. Five tools
were located on the site consisting of two scrapers, two bi f aces, and one
retouched uniface flake. None of the tools were datable and only one, an
orange / light brown chert scraper, was collected (FA93-25-4.1). The other
scraper was an end scraper of maroon / purple chert. Of the two bif aces, one
was a peach colored chert biface fragment, and the other a brown chert
fragment. The unif ace was a unif acially retouched pinkish white quartzite
flake.

Concentration #1 contained 14 pieces of pink / purple to gray / purple
quartzite fire-cracked rock, the maroon / purple end scraper, one tertiary chert
flake, one piece of chert shatter, and one primary quartzite flake.
Concentration #2 contained two pieces of quartzite fire-cracked rock, three
tertiary quartzite flakes, and one tertiary basalt flake. The remainder of
the lithic inventory at the site included one secondary basalt flake, one
secondary quartzite flake, one tertiary quartzite flake, one primary chert
flake, four secondary chert flakes, four tertiary chert flakes, and two pieces
of chert shatter. No cores or tested cobbles were observed.

The historic component is extremely limited and consisted of only one
tobacco can and a fallen metal pipe and its concrete base. This appears to be
the remains of a plugged mineral test hole.

hTwo shovel tests were excavated, each measuring 30 x 30 cm. Both were
placed above the eroded areas of the prehistoric artifact concentrations.
Shovel Test #1 hit eroded sandstone bedrock at 29 cm; Shovel Test #2 hit the
same surface at 42 cm below the surface. Soils were brown clay loam in test
#2, and light brown sandy loam in test #1. Both tests were sterile and there
appears to be very little potential for intact subsurface cultural remains.
All soil was screened through i inch mesh and each was backfilled upon
completion.

Site 48CA2765 is considered not eligible for nomination to the National
Register of Historic Places. The prehistoric component of the site is not
datable and gives no evidence of containing stratified or buried in situ
cultural deposits. There is no indication of multiple components, faunal or
floral materials, exotic artifacts, or features. The five tools are of a non-
diagnostic nature and the two concentrations appear to result from erosional
processes. The historic component is extremely limited. It is not associated
with events that have made a significant contribution to the broad patterns of
our history; nor is it associated with the lives of persons significant in our
past; nor does it embody the distinctive characteristics of a type, period, or
method of construction that represents a significant entity. The site has
not yielded, nor is it likely to yield, information important in history or
prehistory.

It is not possible to determine at this time how the site might be
1mpacted by the proposed project. However, given that it is not considered
eligible f or nomination to the National Register of Historic Places, a
determination of no effect is recommended.

hSi.te 4aCA2Z66 - NW/SW/SE/NW, Section 29, T43N, R73W - This is a
prehistoric campsite situated on the end of a gentle ridge that is a high

4
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point in the area. The vegetation cover ranges from 20-75% ano averages about
60% of the ground surface. Vegetat1on cons 1sts primarily of low bunchO grasses, low forbs, sagebrush and prickly pear cactus. Previous impacts to
the site include livestock grazing and trampling, slope wash erosion and a two
track road. The site covers an area of 100 x 53 meters for a total of 5,300
square meters.

Cultural material observed includes nine pieces of scattered purple and
pink / gray Quartzite fire-cracked rock and four lithics. The lithics include
one tertiary chert flake, one piece of quartzite shatter, one chert shatter,
arid one cuartzite tertiary flake. A Late Prehistoric projectile point (1,500-

200 B.P. ) was also observed and collected (FA93-25-6.1 ). It is a small tan
chert side-notched point. No concentrations of fire-cracked rock or evidence
of intact hearths were seen.

One shovel test measuring 30 x 30 cm was excavated to 42 cm below the
surface where eroded sandstone bedrock was struck. The soil in the shovel
test was a light brown sandy loam. All soil was screened through i inch mesh
and the unit was backfilled upon completion. No cultural remains were
recovered.

Site 48CA2766 is considered not eligible for nomination to the National
Register of Historic Places. There is no indication of stratified or buried
in situ cultural deposits. Addi tionally, there were no definable activity
areas, multiple components, f aunal or floral materials, exotic artifacts, or
features present. While the site is datable by virtue of one projectile
point, the low density and diversity of cultural materials and lack of the
above described attributes make this Late Prehistoric period date of little
consequence. The site has not yielded, nor is it likely to yield, information
important in prenistory.

O tt is mot Pos=4 ele to eeter=4ae et ta4e t4 e 8 the 4te 49at de
impacted by the proposed project. However, given that it is not considered
eligible for nomination to the National Register of Historic Places, a
determination of no effect is recommended.

Site 48CA2767 - NE/NE/SW, Section 29, T43N, R73W - This site is a lithic
scatter situated on the south slope of a gentle ridge near a small arroyo cut
which empties into a larger drainage that eventually feeds into the Belle
Fourche River. Vegetation consists of bunch grasses and a small amount of
sagebrush and low forbs. The area is very overgrazed and the vegetation
cover ranges from 30-60% and averages about 50% of the ground surface.

The observed cultural materials consist of a small surface cluster of
lithics. These include one retouched uniface chert flake, one secondary chert ,

flake, and one chert biface. All are within an 11 x 8 meter area, for a total |

of 88 square meters.

One 30 x 30 cm shovel test was excavated. This extended to a depth of 1

24 cm, at which point eroded sandstone bedrock was encountered. The soil in !
l

this unit was a light brown sandy loam. No cultural remains were recov? red
f rom the test. All soil was screened through i inch mesh and the unit was
backfilled upon completion.

Site 48CA2767 is considered not eligible for nomination to the National
Register of Historic Places. The site is not datable and there is no
indication of stratified or buried in situ cultural deposits. Additionally,

there were no diagnostic artifacts, definable activity areas, multiple
components, faunal or floral materials, exotic artifacts, or features present.
The site has not yielded, nor is it likely to yield, information important in
prehistory.

It is not possible to determine at this time how the site might be l
|
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impacted by the proposed project. However, given that it is not considered

g|eligible for nomination to the National Register of Historic Places, a )determination of no effect is recommended.

Site ABCA2768 - NE/NW/SW/NE/SE, SE/SW/tM/NE/SE, Section 30, T43N, R73W -
This site is a sparse lithic scatter and open campsite situated on a small
residual knoll overlooking the intermittent Belle Fourche River to the west
and two sphemeral tributaries to the north and south. It is located in an
area of low rolling plains gently cut by ephemeral drainages. The soil
consists of a light brown sandy clay loam on a residual knoll. Sandstone
outcrops of the Wasatch Formation were noted near the site. Low sagebrush,
low forbs, short bunch grasses, prickly pear cactus and ground lichen cover
approximately 65% of the ground surface. Livestock grazing and trampling and
erosion are the impact agents, and the site is considered to be in good
condition. It covers an area of 50 meters east to west by 85 meters north to
soutn for a total of 3,335 square meters. The average density of cultural
material is one artifact per 330 square meters.

Cul tural material observed includes one quartzite tertiary flake, four
chert tertiary flakes, one chert primary flake, and one quartzite tested
cobble. One tool was noted on site, a gray mottled chert bif ace f ragment
(FA93-25-22.i) with finely worked serrated edges. One lateral edge exhibits a
higher angle than the other, suggesting possible'use as a knife. A
concentration of over 20 pieces of fire-cracked rock was noted and roughly i5
pieces were scattered over the entire site. There was no evidence of
charcoal, soil staining, or other hearth feature attributes associated with
the concentration of burned stone.

One 30 x 30 cm shovel test was excavated to a depth of 20 cm below the g
present ground surface. The soil in the test consists of a brown clay loam. W
At 20 cm, decomposing bedrock was encountered and the test was discontinued.
All soil was screened through i inch mesh and no cultural material was
recovered. The unit was backfilled upon completion.

Site 48CA2768 is considered not eligible for nomination to the National
Register of Historic Places. The site is not datable and there is no
indication of stratified or buried in situ cultural deposits. Additionally,
there were no diagnostic arti f acts, definable activity areas, multiple
components, faunal or floral materials, exotic artifacts, or features present.
The site has not yielded, nor is it likely to yield, information important in
prehistory.

It is not possible to determine at this time how the site might be
impacted by the proposed project. However, given that it is not considered
eligible for nomination to the National Register of Historic Places, a
determination of no effect is recommended.

Site 4ECA2769 - N/NW/SW/NE/SW, NE/SE/fM/SW, N/SE/SE/tM/SW, Section 29,
T43N, R73W - This prehistoric campsite sits on the top and southwest side of a
low gentle knoll in an area of rolling and undulating terrain. It is just
south of a major drainage that runs northwest to the Belle Fourche River. The
area is impacted by overgrazing and erosion. Vegetation consists of low bunch
grasses and low forbs on the knoll top with sagebrush, in increasing amounts,
down the side of the knoll . Ranging from 30-75% of the ground surface, the <

average vegetation cover is approximately 50%. The site measures 200 x 90
meters for a total area of 18,000 sauare meters.

Scattered lithics and five pieces of widely scattered fire-cracked rock
were observed. No concentrations of fire-cracked rock or evidence of intact
hearths were seen. The lithics include four tools and eight pieces of

6 7-10
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debitage. The tools consisted of two bif aces, one uniface, and one utilized
A flake. One biface is a red chert tertiary flake, worked bifacially along the
.U distal end. The second biface is of a blood red chert with some utilization

scars. The unif ace is of an orange, red, and yellow chert. The utilized
flakes is a secondary mottled gold / orange chert flake with some utilization
scars, but has not been reworked. Recorded debitage consisted of four
tertiary flakes of chert, two tertiary flakes of quartzite, one secondary
flake of porcellanite and one secondary flake of chert.

A shovel test measuring 30 x 30 cm was excavated to a depth of 40 cm
below ground surface. At this point eroded sandstone bedrock was encountered.
The soil in the test was a dark brown sandy clay loam. All soil was screened
through i inch mesh and the unit was backfilled upon completion. No cultural
remains were recovered from the test.

Site 48CA2769 is considered not eligible for nomination to the National
Register of Historic Places. The site is not datable and there is no
indication of stratified or buried in situ cultural deposits. Additionally,
there were no definable activity areas, multiple components, faunal or floral
materials, exotic artif acts, or features present. While several non-
diagnostic tools were present, these can offer only the most generalized data
in the context of the low density and diversity of cultural materials. The
site has not yielded, nor is it likely to yield, information important in
prehistory.

It is not possible to determine at this time how the site might be
impacted by the proposed project. However, given that it is not considered
eligible for nomination to the National Register of Historic Places, a
determination of no effect is recommended.

O as tm 4eC42770 - seessesw. sect 4on 29. T42". a73w - Tn4s s4te cons 4sts of
only two artifacts, one piece of quartzite shatter, and a Late Prehistoric
(1,500-200 B.P.) corner-notched chert projectile point ( FA93-25-27.1 ) . The
site is located on a relatively level area above the south side of a large
drainage which runs west-northwest towards the Belle Fourche River.
Vegetation is almost all low bunch grasses, with a few low forbs and cactus.
The vegetation cover ranges from 40-60% and averages about 50% of the ground
surface. The area is overgrazed - and also impacted from sheet wash erosion.
The site covers a 12 x 6 meter area for a total of 72 square meters.

One 30 x 30 cm shovel test was excavated to a depth of 14 cm below the
ground surface, at which point eroding sandstone bedrock was encountered. The
soil in the shovel test was a light brown sandy loam. All soil was screened
through 1 inch mesh and the unit was backfilled upon completion. No buried
cultural material was found in this unit.

Site 48CA2770 is considered not eligible for nomination to the National
Register of Historic Places. The site gives no indication of stratified or
buried in situ cultural deposits. Additionally, there were no definable
activity areas, multiple components, faunal or floral materials, exotic
artifacts, or features present. While the located projectile point can date
the site and be considered functionally diagnostic, this can of fer only the
most generalized data in the context of the low density and diversity of
cultural materials. The site has not yielded, nor is it likely to yield,
information important in prehistory.

It is not possible to determine at this time how the site might be
impacted by the proposed project. However, given that it is not considered
eligible for nomination to the National Register of Historic Places, a

O eeter 4 net 4oa of no effect 4s recommenced.
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Site 48CA2771 - NW/NW/NW/NW/SE, NE/NE/NE/SW, SE/SE/SE/NW, W/SW/SW/SW/NE,
Section 31, T43N, R73W - This site is a lithic scatter and historic trash !
scatter. It is situated on top of a residual knoll overlooking ephemeral
tributaries of the Belle Fourche River to the north, east, and west. The
surrounding low relief, rolling topography is characterized by small mesas and i

i

knolls cut gently by ephemeral drainages. Vegetation consists of low
sagebrush, short bunch grasses, low forbs, prickly pear and nipple cactus and
ground lichen. A golden tan clay loam was noted in a residual context with
minimal colluvial reworking of the surface soils on slope areas of higher
angle. Mild erosion, a two-track road, and livestock grazing and trampling
are the main impact agents to the site. leaving it in fair condition. The
site measures an area of roughly 175 meters northwest to southeast by 250
meters southwest to northeast for a total of 34,444 square meters. Cultural
material is present at an average density of one artifact per 1,375 square
meters.

The prehistoric component of the site includes 21 pieces of lithic
debi tage made f rom various chert and, less commonly, gray quartzite and
basalt. Tertiary flakes dominate the lithic assemblage and all stages of
reduction are represented. One tested cobble was noted, however, no cores
were observed. Thirteen pieces of fire-cracked rock were noted sparsely
scattered over the entire site.

The historic component includes one hole and cao can, one removable lip
can lid, and 14 pieces of sun-colored amethyst glass. The glass was in a
small cluster and most probably came from the same vessel. The size and
thickness of the glass fragments suggest a large jar. The presence of thick
amethyst-colored glass with trapped air bubbles suggests a date of 1880-1925
(Rosenberg and Kvietok 1981:28) for the historic component of the site.

gThree 30 x 30 cm shovel tests were excavated. Shovel Test #1 consisted
of a hard packed clay loem to 20 cm below the surface, at which point the
ground became too compacted for further excavation. Shovel Test #2 consisted
of a moderately sorted clay loam to 50 cm below the surface. From 50-67 cm
below the surface, a poorly sorted sandy loam with small gravels was
encountered. Calcium carbonate was found at 67 cm below the surface and
excavation was discontinued. Shovel Test #3 was similar to Shovel Test #2,
with gravels and calcium carbonates encountered at 59 cm below the surface and
at which point excavation was discontinued. No cultural material was
recovered from any of the tests. All soil was screened through i inch mesh
and the units were backfilled upon completion.

Site 48CA2771 is considered not eligible for nomination to the National
Register of Historic Places. The prehistoric component of the site is not
datable and gives no evidence of containing stratified or buried in situ
cultural deposits. There is no indication of functionally diagnostic
arti f acts, multiple components, f aunal or floral materials, exotic artif acts,
or features. The historic component is extremely limited. It is not
associated with events that have made a significant contribution to the broad
patterns of our history; nor is it associated with the lives of persons
significant in our past; nor does it embody the distinctive characteristics of
a type, period, or method of construction that represents a significant
entity. The si te has not yielded, nor is it likely to yield, information
important in history or prehistory.

It is not possible to determine at this time how the site might be
impacted by the proposed project. However, given that it is not considered
eligible for nomination to the National Register of Historic Places, a
determination of no effect is recommended.

8
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Site 48CA2772 - S/SW/SW/NE/NE, SE/SE/SE/NW/NE, Section 31, T43N, R73W -
This site is a very sparse lithic scatter situated on a west facing slope in

O_. the aoweer aiver see4n overioox4m9 the selle rovrcne aiver- seeimeate
consist of a dark gray brown loam in a residual context with minimal colluvial-
reworking of the surface soils. Vegetation includes short bunch grasses, low
sagebrush, prickly pear and nipple cactus, and ground lichen covering aLxmt
35% of the ground surf ace. The site is considered - to be in good condition
with erosion and livestock grazing and_ trampling as the main impact agents.
It covers an area of 135 meters east-west by 50 meters north-south for a total
of 5,299 square meters. The average density of cultural material is one
artifact per 530 square meters.

Observed cultural material includes one point base (FA93-25-32.1) made
from a gold chert, two red and white mottled chert tertiary flakes, and one
mottled blue chert primary flake. The point base exhibits corner-notches with
a short concave or notched base. These characteristics are similar to points
dating to the Late Plains Archaic period (2,500-1,500 B.P.).

One 30 x 30 cm shovel test was excavated to a depth of 40 cm below the
ground surface. The upper 15 cm consisted of a moderately' sorted,' moderately
compacted brown loam. The strata from 15-40 cm consisted of a finely sorted,
compacted light brown silt. At this level, deposits became too compacted for
further excavation. All soil was screened through i inch mesh and no cultural
material was recovered. The unit was backfilled upon completion.

Site 48CA2772 is cons 1dered not eligible for nomination to the Nationh1
1

Register of Historic Places. The site gives no indication of stratified or
buried in situ cultural deposits. Additionally, there were no. definable
activity areas, mul tiple components, faunal or floral materials, exotic
artifacts, or features present. While the located projectile point base can
date the site and be considered functionally diagnostic, this can offer only
the most generalized data in the context of the low density and diversity of
cultural materials. The site has not yielded, nor'is it likely to yield,
information important in prehistory.

It is not possible to determine at this time how the site might be
impacted by the proposed project. Howevar, given that it is not considered
eligible for nomination to the -National Register of Historic Places, a
determination of no effect is recommended.

Slta 48CA2773 - SE/SW/NW/NE/NE, NW/NE/SW/NE/NE, NE/NW/SW/NE/NE, Section
31, T43N, R73W - This is a multi-component site consisting of a lithic scatter
with associated burned stone and one cluster _ of sun-colored amethyst glass.
The site is situated on a flat plain directly above a cutbank of- the Belle
Fourche River. It is located in a' region of moderate topographic relief
characterized by ephemeral and intermittent drainages. Vegetation includes .'

low sagebrush, short bunch grasses, prickly pear cactus, and ground lichen
!

covering 45% of the ground surface. The soil consists _ of a green / brown i

loamy sand in a residual depositional context. Sandstone outcrops of the
Eocene Wasatch formation were observed in the cutbank on the east side of the
river. The site measures 115 meters northwest-southeast by . 80 meters-
southwest-northeast for a total of 7,340 square meters. Cultural material is
found at an average density of one artifact per 735 square meters. Impact
agents to the site include a two-track road, erosion, and livestock grazing
and tramoling. The site is considered to be in good condition.

The prenistoric component. includes three flakes; one gray quartzite
tert 1ary flake, one red and black dendritic chert tertiary flake, and one gray
ouartz1te tertiary flake with retouch on the distal ' edge, possibly an endA scracer. One dendritic chert core and three pieces of fire-cracked rock'were
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also noted.
The histcric component i s a smal l cluster of 20+ pieces of sun-colored gamethyst glass dating from 1880 to 1925 (Rosenberg and Kvietok 1981:28). w

These glass fragments are very thick and have trapped air bubbles. The
thickness, size, and shape of the glass fragments suggest a large decorativejar.

One 30 x 30 cm shovel test was excavated to a death of 25 cm below thesurface, at which point calcium carbonate was encountered and excavation was
discontinued. The unit contained a compact loamy sand with light gravels
throughout. No cultural material was recovered. All soil was screenedthrough i inch mesh and the unit was backfilled upon completion.

Site 483A2773 is considered not eligible for nomination to the National
Register of Historic Places. The prehistoric component of the site is not
datable and gives no evidence of containing stratified or buried in situ
cultural deposits. There is no indication of functionally diagnostic
artifacts, multiple components, faunal or floral materials, exotic artifacts,
or features. The historic component is extremely limited. It is not
associated with events that have mace a significant contribution to the broad
patterns of our history; nor is it associated with the lives of persons
significant in our past; nor does it embocy the distinctive characteristics of
a type, period, or method of construction that represents a significant
entity. The site has not yielded, nor is it likely to yield, information
important in history or prehistory.

It is not possible to determine at this time how the site might be
impacted by the proposed project. However, given that it is not considered
eligible for nomination to the National Register of Historic Places, a
determination of no effect is recommended.

Site 48CA277,4. - C/NW/NE/NE, Section 31, T43N, R73W - This site is a
lithic scatter. It covers a 28 x 13 meter area, for a total of 364 square
meters. This cultural resource is located at the bottom of a gentle rounded
ridge, f acing the north-northwest and is 440 meters f rom the Belle Fourche
River channel which lies to the west. Previous impacts to the site include
slope wasn erosion, a two-track road, and livestock grazing and trampling.
The vegetation cover ranges trom 40-60% and averages about 50% of the ground
surface. The floral community 1s represented by bunch grasses, low forbs, and
sparse sagebrusn and cactus.

The observed artifact assemblage consists of two pieces of chert
shatter, one primary chalcedony flake, and a haf ted porcellanite bif ace
(93-25-35.1). The biface is heavily weathered and has parallel oblique
flaking. This type of flaking is f recuently characteristic of the Paleo-
Indian period, but no diagnostic attr1butes are present to make such an
assertion. The edges show evidence of use, being heavily worn with striations
parallel and diagonal to the blade which indicates that it was probably used
as a crushing and cutting tool with some scraping.

One 30 x 30 cm shovel test was excavated to a depth of 28 cm below
ground surface where eroded sandstone bedrock was encountered. The soll was a11gnt brown sandy loam. AlI soll was screened through i inch mesh and no
cultural materials were recovered. The unit was backfilled upon completion.

Site 48CA2774 1s cons 1dered not el191ble for nomination to the National
Register of Histor1c Places. The site is not datable and there is noindication of stratified or buried in sf ru cultural deposits. Additior'lly,
there were no definable act1v1ty areas, muitloie comDonents, faunal or floral
materials. exotic artif acts, or features present. While the culturally non- hc1 agnostic D1 tace was present, this can offer only tne most generalized data
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!in Ine context of tne low density and diversity of cultural materials. Thesite has not yielaed, nor 1s it likely to yield, information important in
pren1 story.

It is not possible to determine at this time how the site might be
imoacted Dy the proposed project. However, given that it is not considered

ieligible for nomination to the National Register of Historic Places, a
ceterm1 nation of no effect is recommended.

Site 48R 2775 - SW/SW/SE. Section 30, and NE/NW/NE, Section 31, T43N,
R73W - This is a multi-component site with a prehlstoric 1ithic scatter and a
historic trash scatter. The site sits on a relatively level area immediately
aoove the flood plain of the Belle Fourche river. There are bunch grasses on
the west edge of the site with increasing amounts of sagebrush up the slopeto the southeast. Sone prickly pear cactus is also present. The vegetation
cover ranges f rom 30-70% and averages 50% of the ground surface. The site ishighly impacted by cattle grazing and trampling and erosion.

The prehistoric component covers a 182 x 57 meter area for a total of
10,374 square meters. The artif act assemblage consists of three flakes, one
point fragment, two bifaces, and a rock cluster. The three flakes include twotertiary chert flakes and one secondary chert flake. Two of the three tools
were collected: one Late Archaic period corner-notched point fragment(FA93-25-36.2) dating to 2,500-1,500 B.P., and a biface fragment (FA93 -25-
36.1) with the appearance of an Early Archaic period point though this is
speculative. The uncollected bi f ace was a pinkish-white chert toolmidsection. In addition, there was a rock cluster on the site which could be
either prenistoric or historic.

It measures 0.8 meter in diameter and is madeup of 13 sandstone rocks and rock fragments.
The historic component covers a smaller area of 90 x 43 meters for atotal of 3,870 sauare meters. The historic artifacts include 32 pieces of,

sun-colored amethyst glass, one smashed hole-in-cao can, and one can lid. The
amethyst-colored glass is generally diagnostic . ca. 1880-1925 (Rosenberg and
Avietok. 1981).

Two 30 x 30 cm shovel tests were excavated, one to a depth of 35 cm and i

;the other to a depth of 19 cm. Each was terminated at the point that eroding jsandstone bedrock was encountered. The soil in both tests was a light brown
!silty clay loam. All soil was screened through i inch mesh and each unit was
{backfilled upon completion.

No cultural materials were recovered from either :shovel test.
Site 48CA2775 is considered not eligible for nomination to the National !Register of Historic Places. The prehistoric component of the site gives no

!evidence of containing stratified or buried in situ cultural deposits. There {is no indication of definable activity areas, multiple components, faunal or
floral materials, exotic artifacts, or features. While the located projectile

f ragment can date the site and be considered functionally diagnostic,point

this can offer only the most generalized data in the context of the low 3

jdensity and diversity of cultural materials. The historic component is
extremely limited. It is not associated with events that have made asign 1ficant contr1but1on to the broad patterns of our history; nor is it
associated with the lives of persons significant in our past; nor does it
embody tne distinctive characteristics of a type, period, or method of
construction tnat represents a significant entity. The site has not yielded,
nor is it likely to yield, information important in history or prehistory.

It is not possible to determine at this time how the site might be j
,

impacted by the crocosed project. However, given that it is not considered
!eligible for nom 1 nation to the National Register of Histor1c Places, a

Il
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determination of no effect is reccmmended.

Sito 48CA2776 - SE/NE/SW/SW/NW Section 28, T43N, R73W - A possible stock
surveillance camo was found on the upper northwest slope of a ridge near the
head of a shallow ephemeral drainage that trends northwest-southeast. The i

vegetation is sparse to moderate and consists of low sagebrush and prairie ;

grasses. The soll is a desiccated tan sandy clay loam. The Belle Fourche ,

River is located about 2,184 meters West of the site and is the nearest 1

perennial water source. The site measures 46.5 meters northeast-southwest by j
25.5 meters northwest-southeast for a total of 931 sauare meters, s

The site contains t ; mall scatter of opentop cans , single solder dot ;

evaporated milk cans, clear bottle glass, and leather shoe fragments. Most of )the cans were flattened and/or misshapen so that they could not be accurately I
'

measured for dating purposes. Opentop cans were in universal use by about
1922, and the single solder dot cans post-date 1900. The glass was f rom a
ketchuo bottle with a crown finish and exhib1ted automatic bottle technology
(1904 to present).

Sits 48CA2776 is considered not eligible for nomination to the National

Register of Historic Places. The site appears to be associated with the early

twentieth century sheep industry in the Powder River Basin. The context for
agriculture (of which the sheep industry is a part) for the Eastern Powder
River Basin has already been established and is included in A Historical
Eyntnesis of the Eastern Fbwder River Basin, CawcelI ana Converse Countles,
Wyoming (Rosenberg 1S31). This site seems to fit the definition of a stock
surveillance camp. Based on previous cultural resource surveys, the stock
surveillance camp is the second most ccmon historic period site type (18% of

i

! previously recorded sites) founr1 in the Eastern Powder River Basin, after
homestead / ranching sites (50%) (Rosenberg 1991:84,90). None of the previously h
recorded stock surveillance camps in this region has ever been found eligible,

for nomination to the National Register of Historic Places. This is a small
s1te with a paucity of artif acts, and it lacks well-defined activity areas or
signs of seasonal use over an extended period of time. There are no
associated features with this site. The geographical information and date
range are typical of this site type in this region (Rosenberg 1991:90-91). It

appears that nearby highway and snowfence construction has also adversely
affected the physical and environmental integrity of the site. Finally, there
is very little likelihood of significant buried materials or deposits due to
the thin soil deposition on this upper ridge slope.

It is not possible to determine at this time how the site might be
i impacted by the proposed project. However, given that it is not considered

|eligible for nomination to the National Register of Historic Places, a
determination of no effect is recommended. j

i

Site 48CA2777 - NW/NW/NW/NW/SW, Section 28, and NE/NE/NE/NE/SE, Section ]
29 T43N, R73W - A stock surveillance camp was found on the crest of a |
northwest trending finger ridge of a larger ridge to the southeast, and north
of a drainage area that eventually leads west into the Belle Fourche River
drainage. The vegetation is sparse to moderate and consists of low sagebrush
and pralrle grasses. The soll is a desiccated tan sandy clay loam. The Belle ,

Fourcne River is located about 2,034 meters west of the site and is the !

nearest perennial water source. The site measures 30 meters east-west by 31.5 |
meters north-south for a total of 742 square meters. I

The artifact assemDlage includes two opentop cans. one single solder dot j

evaooratea milk can, a beverage can with a church key opening, a w1re !

j accaratus that acoears to be the f rame to a feed bag (nose bag), small wood |
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fragments, and round wire fragments. The best temporally diagnostic evidence
was a measurable single solder dot evaporated milk can dating from 1917-1929.
Opentop cans were in universal use by about 1922. -However, the campsite may
nave oeen used more than once.

51te 48CA2777 is Considered not eligible for nomination to the National
,

Register of Historic. Places. The site appears to be associated with the early .

twentieth century sheep industry in the Powder River Basin. The context for
agriculture (of which the sheep industry is a part) for the Eastern _ Powder
River Basin has already been established and is included in A. Historical
Synthests of tne Eastern Powder River Basin. Campbell and Converse Counties, *

ufoming (Rosenberg 1991 ). This site appears to fit the definition of a stock
w veillance camp. Based on previous cultural resource surveys, the stock '

surveillance camp is the second most common historic period site type (18% of
previously recorded sites) found in the Eastern Powder River Basin, after

,

homestead / ranching sites (50%) (Rosenberg 1991:84,90). None of the previously
recorded stock surveillance camps in this region has ever been found eligible
to the National Register of Historic Places. This is a small site ' with .a
paucity of artifacts, and i t lacks well-defined activity areas or signs of
seasonal use over an extended period of time. There are no associated
features with this site. The geographical information and date range are
typical of this site type in this region (Rosenberg 1991:90-91). Finally,
there is very little likelihood of significant buried materials or. deposits
due to tne thin soil deposition on the ridge crest.

It is not possible to determine at this time how the site might be
1moacted oy the proposed project. However, given that it is not considered
eligio' le for nomination to the National Register of Historic Places, a
determination of no effect is recommended.

;

Site 48CA_2773 - SE/SW/SE/NE, NE/NW/NE/SE, NW/SW/SE/SE/NE Section 29,2
,

T43N-R73W - A possible stock surveillance camp was found on' the crest of, a
finger ridge of a larger ridge to the southwest, and north of an ephemeral
drainage that trends west into the Belle Fourche River drainage. The
vegetation is sparse to moderate and consists of low sagebrush and prairie
grasses. The soil is a desiccated tan sandy clay loam. The Belle Fourche
River is located about 1,734 meters west of the site and is the nearest
perennial water source. The site measures 106.5 meters north-south by 27
meters east-west for a total of 2,557 square meters.

The artifact assemblage includes a scatter of-opentop cans,- single
solder dot evaporated milk cans, hinged-lid tobacco cans, sardine cans, and a
spice can. Opentop cans were in universal use by about 1922. The single
solder dot evaporated milk cans post-date 1900, and the measurabie can I

indicates a date range of 1920s-1930s. Upright hinged-lid tobacco cans post-
date 1906. Other artifacts included round spikes, a centerfire rifle

;

cartridge, and a black plastic electrical part. The configuration of the
artifact scatter indicates that it may have existed prior to fence building. .

There are two-track roads running through the site and converging to the east
of the site boundary, f

;

Site 48CA2778 is considered. not eligible for nomination .to the National *

Register of Historic Places. The site appears.to be associated with the early i
twentieth century sheep industry in the Powder River Basin. .The context.for
agriculture (of which the sheep industry is a part) for the Eastern . Powder -
River Basin has already been established and~ is included in A Historical-
Synthesis of the Eastern Powcer River Bastn, Campbell and Converse Counties,
hyoming (Rosenberg 1991 ). This site appears to fit the definition of a stock

,

O ,

surveillance camp. Based on previous cultural resource surveys, . the stock
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surve111ance camp 1s tne second most ccamon nistoric period site type (18% of
previously recorced sites) fcund in the Eastern Pcwder River Basin, after gnomestead/rancn1ng sites (50%) (Rosencerg 1991: 84, 90). None cf the
prev 1cusly recorded sIcck surveillance camcs in this region has ever been
found el191ble to the Naticnal Register of Historic Places. This is a small
site with a paucity of artif acts, and 1t lacks well-defined activity areas or
signs of seasonal use over an extenaea perica of time. There are no
associated features with this site. The geographical information and date
range cre typical of this site type in this region (Rosenberg 1991:90-91).
Finally, tnere is very little likelihood of significant buried materials or
deposits due to the th1n soll deposition on the ridge crest.

It is not possible to determine at this time how the site might be
,mpacted by tne proposed project. However, given that it is not considered
eligible for nomination to the National 91 ster of Historic Places, a
cetermination of no effect is recommended.

Sit _e 4eCA2_77.9 - NE/NE/SW/SW/NW Section 29, T43N-R73W - A possible stock
surveillance camp was found on the southwest slope of a northwest-southeast
trencing ridge and northeast of an ephemeral drainage that leads northwest
into the Belle Fourche River drainage. The vegetation is moderate and
consists of Icw sagebrush and prairie grasses. The se is a desiccated tan
sandy clay loam. The Belle Fourcne River is located / ~10 meters west of
the si t e and is the nearest perennial water source. site measures 54s

meters north-south by 25.5 meters east-west for a total of 1,081 square
meters.

The artifact assemblage includes only one opentop can, four single
solder dot evaporated milk cans, and one aluminum teartop beer can. The best
temporally diagnostic evidence consisted of measurable single solder dot @evaporated milk cans dating from 1917-1929. The aluminum teartop beer can was
not introcuced until 1963 and is probably unrelated to the sheepherder
occupation.

Site 48CA2779 is considered not eligible for n( ation to the National
Register of Historic Places. The site appears to be associated with tha early
twentieth century sheep industry in the Powder River Basin. The context for
agriculture (of wnich the sheep industry is a part) for the Eastern Powder
River Basin has already been estaplisned and is included in A Historical
syntnes7s of tne Eastern Powder River Basin, Campbell and Converse Counties,
hyem7ng (Rosenberg 1991 ). This site appears to fit the definition of a stock
surveillance camp. Based on prev 1ous cultural resource surveys, the stock

i

,

surveillance camp is the second most common historic period site type (18% of
previously recorded sites) found in the Eastern Powder River Basin, after |
homestead / ranching sites (50%) (Rosenberg 1991:84,90). None of the previously {
recorded stock surveillance camps in this region has ever been found eligible

ito the National Register of Historic Places. This is a small site with a I

paucity of artifacts, and it lacks well-defired activity areas or signs of
seasonal use over an extended period of time. There are no associated
features W1th this site. The geographical information and date range are
typical of this site type in this region (Rosenberg 1991:90-91). Finally,

ithere is very little 11kelihood of significant burled materials or deposits {due to the thin soll deposition on the ridge slope.
I

It is not possible to determine at this time how the site might be
imcacted by the proposed prolect. Hcwever, given that it is not considered
el191ble for nomination to the National Registe" of Historic Places, a

|determination of no effect is recromenced. |
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S.11e 46CA2180 - SE/SW/NW/NE, tM/SW/th/NE, SW/SW/NW/NE Section 31, T43N-
R73W -A possible stock surveillance camo was found within a nearly dryO meander and cutbank of tne Belle Fourche River. The vegetation is scarse and
consists of low sagebrush and prairie grasses. The soil is a desiccated tan
sancy silt loam. The Belle Fourcne River is on-site. The site measures 63
meters northwest-southeast by 22,5 meters nortneast-southwest for a total of
1,113 satnre meters.

The observed artif act assemblage consists of small amethyst and aaua-
cciored bottle glass fragments in the streambed and bank, a scattering of wood
chipse and a complete whiskey bottle. The-amethyst-colored glass is generally
temocrally diagnostic (ca. 1880-1925), and there were no diagnostic trademarks
among the bottle fragments. The glass f ragments are discolored and worn due
to water and particle action in the streambed. The wood chips and whiskey
bottle are probably more recent. The whiskey bottle exhibits automatic
technology and nas an embossed trademark on the base used by the Anchor-
Hocking Glass Corp., Lt.ncaster, Ohio, since 1938 (Toulouse 1971:47-48). The
area is sheltered from the wind due to the high cutbank to the west and would
generally offer some water to livestock. It is evident that both cattle and
sheep have gathered here in large numbers from time to time for shelter and
water due to the excessive d oppings.

Site 48CA2780 is considered not eligible for nomination to the National
Register of H1stor1c Places. The site appears to be associated with the early

' twentieth century sheep industry in the Powder River Basin. The c.ontext for
agriculture (of which the sheep industry is a part) for the Eastern Powder
River Basin has already been established and is included in A Historical
Syntnesis of tne Ea:1 tern fbwder River Basin, Campbell and Converse Counties,
Wyoming (Rosenberg 1991 ). This site appears to fit the definition of a stockO evrve,iiemce cemo- eesee om orev4ove cviterai resovece servevs. the stock
surveillance camp is the second most common historic period site type (18% of
previously recorded sites) found in the Eastern Powder River Basin, after
homestead / ranching sites (50%) (Rosenberg 1991:84,90). None of the previously
recorded stock surveillance camps in this region has ever been found eligible
to the National Register of Historic Places. This is a small site with a
paucity of artifacts, and it lacks well-defined activity treas. There are no
associated features with this site. The geographical information and date
range are typical of this site type in this region (Rosenberg 1991:90-91).
Finally, the action of the river over the years has greatly eroded the site.

It is not possible to determino at this time how the site might be
impacted by the proposed project. However, given that it is not considered
eligible for nomination to the National Register of Historic Places, a
determination of no effect is recommended.

Isolated Artifact FA93-25-IF-2 - SE/SW/SE/SW/NE, Section 29, T43N, R73W
This art 1f act is a butterscotch colored tertiary flake that is 1.5 cm in

width. It is situated on top of a knoll within a region of undulating
terrain. Surrounding vegetation consists of sagebrush, bunch grasses, and
prickly pear cactus with an average ground cover of 60%. Soil in the region

1
is a sandy clay loam. The specimen was not collected. This isolate is not i
considered eligible for nomination to the National Register of Historic Places I

and a determination of no effect is re ommended.

Isolated Art _i f ac_t FA93.-25- IE-12 - SW/NE/NE/NW/NE, Section 29, T43N. R73W
- This artifact is a tertiary flake made of a gold chert with black

O ,"civs> me- tt mees ces 2 2 x i.e cm. The 4 oiete 4s 'ocatee om t"e s'coe or
a small residual ridge in an area of low relief rolling plains gently cut by
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eonemeral drainages. Low sageorush, stunted bunch ~ asses, prickly Dear and
gnicole cactus, and ground lichen cover 60% of t~e ground surface. Soil

consists of a greenish brown clay loam. The scecimen was not collected.
This isolate is not cons 1aerea el191ble for nomination to tne National
Register of Historic Places and a determ1 nation of no effect is recommended.

I.solated Artif act FA93-25-JF_.-18 - NE/NW/tM/SW/SE, Section 29, T43N, R73W
- This artifact is a butterscotch colored retouched uniface that is made from
a orin.Try chert flake. It is 2.5 cm in W1dth. The isolate is located on a
graoual s1coe on the south side of an unnamed drainage. Vegetation in the area
includes sagebrusn, buncn grasses, and low foros covering 60% of the ground
surface. The soil consists of a sandy clay l o am . The specimen was not
collected. This isolate is noc considered eligible for nomination to the
National Reg' ster of Historic Places and a determination of no ef fect is
recommenced.

Isolated Artif act FA93-25-IF-23 - C/E/E/NE/SW, Section 29, T43N, R73W
This artifact is a gray Quartzite tertiary flake that measures 2.5 cm in
widtn. It is located on a gradual slope on the north side of a northwest
trending drainage. The vegetation includes bunch grasses, sagebrush, and low
forbs, covering 70% of the ground surface. The soil consists of a light browt1
sandy clay loam. The specimen was not collected. This isolate is not
considered eligible for nomination to the National Register of Historic. Places
and a determination of no effect is recommended.

Isolated Artifact FA93-25-IF-25 - SW/NW/SE/NE/SE, Section 30, T43tl, R73W
- This artifact is a mottled red and white chert tertiary flake mbasuring 2 x g
1.5 cm. It is located on the edge of a small northwest trending ephemeral W
dratnage between two small residual ridges. The vegetation consists of low
sagebrush, prickly pear cactus and bunch grasses covering approximately 80% of
the ground surf ace. The soil is a brown clay loam. The specimen was not
collected. This isolate i s not considered eligible for nomination to the
Natinnal Reg 1 ster of Historic Places and a determination of no ef fect is
recommended.

Isolated Artifact FA93-25-IF-26 - SE/SW/SW/NE/SE, Section 30, T43N, 73W
- This artifact is a purple-brown tertiary Quartzite flake that is 1.4 cm in
width. It is located on the south sicpe of a small knoll. The knoll is just
north of an unnamed drainage that flows northwest to the Belle Fourche River.
The vegetation includes bunch grasses, sagebrush, and low forbs, covering 50%
of the ground surface. The soil consists of a brown clay loam. The specimen
was not collected. This isolate is not considered eligible for nomination to
the Natinnal Register of Historic Places and a determ1 nation of no ef fect is
recommer.ded.

Isolated Artifact FA93-25-IF-29 - NW/NE/NW/SE/SW, Section 29, T43N, R73W
- This 1solate 1s a gray opaque tertiary chert flake that is 2 cm in width.
It is located near the western base of a small northwest trending ridge. The
vegetation includes bunch grasses and sagebrush, covering 30% of the ground
surface. The soll consists of a light brown, silty clay loam. The specimen
was not collected. This 1solate is not cons 1dered eligible for nomination to
the National Register of Historic Places and a determination of no effect is
recommenced.

Iso. lated Ar_t1.f act FA93-25-IF-30 - tM/tM/tM/SE/SW, Section 29, T43N, R73W
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- This artifact is a Late Arcnaic period projectile point with one corner and
the t1p broken of f. The po1nt is made f rom a light brown fine grainedO quartzite and is 2 cm in width and 2.5 cm in length. It is located in a
region of flat terrain. The vegetation includes bunch grasses, sagebrush, and
low forbs whicn cover 50% of the ground surface. The soil consists of lignt
crown clay loam. The specimen was collected and will be curated at the
University of Wyoming. This isolate is not considered eligible for nomination
to the National Register of Historic Places and a determination of no effect
is recommended.

Isolated Artifact RD93-6-IF-1 - NW/NW/SE/NE/NE Section 29. T43N, R73W -
This art 1 fact is a hole-in-top can that measures 4A inches in diameter by 4-
3/4 inches in length. The can has a solder ring that is 21 inches in
diameter. The can has lap side seams with heavy solder. It has a clean
circular opening. Opentop or sanitary cans replaced hole-in-top cans in
general use by about 1922. The can was found on the lower northeast slope of
an ephemeral drainage that trends in a north-northwesterly direction. The
soil is a des 1ccated tan sandy clay loam, and the vegetation consisted of low
sagebrush and sparse prairie grasses. The specimen was not . collected. This
1solate is not considered eligible for nomination to the National Register of
Historic Places and a determination of no effect is recommended.

Isolated Artifact RD93-8-IF-2 - SE/NE/NE/NE Section 29, T43N, R73W -
The isolate is a single solder dot evaporated milk can. The can measures 2-
15/16 inches in diameter and 4-3/8 inches in length. It has a raised cap that
is 1 inch in diameter and moderate, evenly applied solder. The can has a
crimoed side seam. It was opened using two punctures. The dimensions of the
can indicate a manufacture date between 1915-1930. The can was located on the
upper northwest slope of a ridge and east of an ephemeral drainage that trends
in a north-northwesterly direction. The soil is a desiccated tan sandy clay
loam, and the vegetation consisted of low sagebrush and sparse prairie
grasses. The specimen was not collected. This isolate is not considered
eligible for nomination to the National Register of Historic Places and a
determination of no effect is recommended.

.There is a high degree of confidence that the objectives of the
inventory have been met. The probability of unlocated cultural resources
existing within the project area is considered minimal. No further data needs
are known for the current project.

REOCH4E70ATIONS: Seventeen sites and 10 isolated artifacts were located by
this inventory of the project area, none of which is considered eligible for
nomination to the National Register of Historic Places. As such, a
determination of no effect is recommended. No further archaeological or
histor1 cal work is believed necessary. Cultural resource clearance is
recommended for the project with no stipulations.

"
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ABSTRACT: A Class III cultural resource inventory was concuctec sf Energy
Fuels Nuclear. Inc. Reno Creek Project Addition. One multicomoonent site was
located, wnten consists of h1storic cecris and one pren1storic artifact. This
si te is considered not eligible for nomination to the National Register of
Historic Places. No further archaeological or n1storical work 1s Delieved
necessary and cultural resource clearance is recommended for the project witn
no stloulations.

CLIENT: Energy Fuels Nuclear, Inc.

PROJECT: Reno Creek Project Addition

LOCATICH: BLM Casper District, Buffalo Resource Area
Private Surface Ownership. Federal Minerals Ownershio

N/NW (East of State Highway 387), Section 28 T43N, R73W
Private Surface Ownersh10. Federal Coal. Ownershio
S/S (East of State Highway 387), Section 21; N/NE, Section 28;
W/NW, SEi (East of State Highway 387), Section 32;
SWl, Section 33; T43N, R73W
Campbell County, Wyoming
USGS 7.5' Baker Spring and Rattlesnake Draw,
Wyoming Quadrangles (1984)

PROJECT DESCRIPTION: Energy Fuels Nuclear, Inc, plans to construct uranium
in-situ leach well fields and processing facilities. The project is situated
on gentle to moderate slopes ranging f rom 1-17*. A minor to moderate amount
of ground disturbance is expected to result from the project.

A total of 540 acres was inventoried for the project. All of thisO acreage is contained on privately owned surface land with federal coal
/ minerals.

ENVIFONENTAL SETTING: The project is situated within gently rolling plains
in the southern half of the Powder River Basin. The basin is a structural and
topographic depression about 250 miles long and more than 100 miles wide. It

is characterized in the northern part by relatively high open rolling hills
with 500 to 1,000 feet of topographic relief, and in the southern part by
plains and tablelands with moderate relief of 300 to 500 feet. The Big Fbrn

Mountains lie to the west of the basin and the Black Hills lie to the east.
Specifically, the project is situated in a region of minimal topographic

relief. The terrain is characterized by low, rolling plains gently cut by the
Belle Fourche River and its various ephemeral tributaries. The Belle Fourche
River, which is also an ephemeral water source at this point, meanders in a
northerly direction. The tributaries of the river generally run from the
southeast to the northwest, forming northwest trending ridge lines.

The soil in this area is characteristically a clay loam with greater
amounts of sand in the hillier areas near eroding sandstone outcrops. Soil
color is variable, ranging from tan to brown to greenish-brown to dark gray-

brown. Sandstone bedrock outcrops also occur in the area, with the rocks
being part of the Eocene Wasatch Formation (Love and Christiansen 1985). j

The region is characterized as an ecological transition zone between the 1
'

true short grass plains to the east and a northern desert shrub to the west.
Local vegetation communi ties, though dominated by short sagebrush, also
contain numerous grass and forb species common to the shortgrass communities

O of the creet eia4ns. W4th4n 1h4s context, the veeetat4oe for tne oro>ect eree
was represented primarily by various grasses and low sagebrush with few forbs.
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scme cr,ckly cear and niccle cactus. anc ground 11cnen were aisc cresent.
Ground cover ranged from 20-75%, witn tne average coverage ceang acout 50% of
tne surface.

Elevation across the project area ranges from 5,050 to 5,280 feet above
mean sea level. The c11 mate is typical of mid-latituae semi-arid reg 1cns
cnaracterized by low precipitation and h1gn rates of evaporation. Tne faunae
are typical of the Wyoming Hign Plains context. A detalled description is

found in Babcock, Gallacher, and Amos (1982:2-9 through 2-11) and illustrates
a scmewnat diverse, but limited array of mammals, birds, and reptiles.

Prev 1nus ground disturoances noted with1n the project area include a
paved highway, two-track roads, fencelines, an abanconed well pad, mineral
test holes, erosion, and livestock gre.ing and trampling.

HISTORICAL OVEiWIi"'V: Due to overlapping historical themes, this historical
overview encompasses the wider region of the Powder River Basin.

The first European interest in Wyoming is represented by the trappers,
who exploited this area for furs or traveled through it to reach other
trapping grounds. In 1810, Jonn Jacob Astor dispatched the Hunt Expedition to
the mouth of the Columb1a River to establish the headquarters for an
envisioned chain of trading posts stretching from the Great Lakes to the
Pacific Ocean. The expedition passed through northeastern Wyoming but stayed
north of the project area and crossed the Big Horn Mountains. The Powder
River Basin was not considered prime beaver country due to its aridity and
lack of major year-round water courses, but was of ten described as an ideal
" wintering over" place by the mountain men. Game was abundant and winters
were mild in comparison to the high country.

Antonio Montero, an employee of Captain Bonneville, established a
trading post on the lower Powder River in 1828, reportedly about 10 miles east g
of Kaycee. This post was abandoned in about 1836 or 1837 and was rediscovered
by the Raynolds Expedition in 1859 (Markoff 1981:87; Schulte 1981:11; Wishart
1978: 189). Otherwise, the era of the fur trade left few physical remnants
likely to be found in the Powder River Basin.

The fur trade was based solely on the whims of fashion, anc when beaver
hats were replaced with silk hats, its decline was irreversible. However, the

legacy of these early trapper-explorers was the geographic information
necessary for the looming westward migration and for a more systematic
exploration of the Trans-Mississippi West.

Post-Fur Trade Exoloration: The Powder River Basin did not initially lure

Euro-Americans for' development or setti, wnt. Its resources and attributes
were subtle, best recognized and util1 Zed by Native Americans. In fact, the

area became a part of the last real stronghold of the Sioux, Cheyenne, and
Aracaho and was the scene of pitched battles between the army and the Indians
for domination of the reg 1on for nearly two decades.

The Oregon Trail followed the southern perimeter of the Powder River
Basin along the North Platte River, which of fered abundant water and forage.
Although the great nineteenth century westward migration did not pass through
the heart of the Powder River Basin, it did have an impact en the native
populations of the region. Prior to the 1840s, contact with Europeans had

been limited to small parties of trappers and traders. Emigrants str1pped the
country through which they passed of game and forage and disturbed game
migration patterns. This extended period of mass migration through Indian
country also increased the likelihood of hostile encounters and ultimate large
scale conflict, h

Prior to building an extensive system of forts, roads, and telegraph
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lines, tne United States Army real1 Zed tne need to reconno1Ier tne vast arc

O unknown regions of the west. The Corps of Topograch1 cal Engineers was createc
in 1838 to perform this task (Goetzmann 1379: 4). Tao expedi tions were
particularly pertinent to the Powder River Basin-those of Lieutenant remole
Warren in 1857 and Captain William F. Raynolds in 1859. Warren's mission was
to determine the best route for a military road and to reconnoiter tne Black
Hills region. However, he was forced to turn back prematurely due to warnings
of a large body of Dakota Indians. Raynolds conducted a follow-up expedition
in 1859 to scout the Indians and explore four possible wagon roads. In
Octooer 1859, he sent a detachment under J. Hudson Snowden f rom n1s winter
cuarters on Deer Creek to explore tne Powder River Basin to the north.
Snowden reached Pumpkin Buttes, ascended the second butte and gave a vivid
description of the country in all directions. However, he considered it
... totally unfit for the uses of a civilized being" (U.S. , Congress, Senate

1868:157-161).

T_h_e Indi an-Mi l i t ary Conflict: During the 1840s and 1850s, Euro-American and
Indian contact wi thin Wyoming's current boundaries was generally limited to
the Oregon Trail corridor. Under the Fort Laramie Treaty Council of 1851, the
Sioux assented to hunt north of the North Platte River, and all tribes agreed
to leave the emigrant roads unmolested and to allow the establishment of
military posts and roads in their territories (Larson 1978:14-15). Continued
Anglo-Indian conflict to the south of the study area resulted in removal of
the Cheyenne and Arapaho tribes in Colorado Territory to Indian Territory. To-
the north, the last stronghold of the Plains Indians gradually dwindled to the
Powder River country and the Black Hills. Several f actors soon led to open
conflict in this region. In 1863 John H. Bozeman laid out a route to

O Virginia City, Montana, that cut through the heart of the Native American
sanctuary. The Bozeman Trail branched of f the main Oregon Trail near the
future site of Fort Fetterman (near Douglas) and proceeded on a northwesterly
course through the Powder River Basin, passing along the east flank of the Big
Horn Mountains. Although several gold-seeking parties attempted to use this
new route, the risks were high without military protection.

The Connor Expedition of 1865 was a three-pronged punitive campaign
whose purpose was to penetrate the heart of Indian country in the Powder River
Basin and the Black Hills. The expedition was a f ailure and nearly resulted
in the loss of hundreds of soldiers due to an early blizzard. Connor did
destroy a large Arapaho village at the battle of Tongue River on the site of
Ranchester, Wyoming (Hafen and Hafen 1961:22-26).

Whi1e Connot's troops pursued this campaign, a civi1ian expedition
protected by a military escort and under the direction of Colonel James A.
Sawyers attempted to locate and build a wagon road across the northern Powder
River Basin to Virginia City, Montana. In the vicinity of present-day
Gillette, Wyoming, Sawyers was attacked by a large number of Sioux and
Cheyenne Indians, and three members of his party were killed in a series of
skirmishes. The party circled their wagons and dug riflepit defenses in two
different locations (Rosenberg 1987:8-22). These sites have been located and
tentatively identified as the Bonepile Riflepits and the Caballo Creek
Riflepits.

The last major factor that precipitated the First Plains Indian War was
the building of a system of forts along the Bozeman Trail in 1866. On
December 21, 1866, Captain William J. Fetterman and his command of 81 men were
surrounded and killed by a large force of Sioux Indians near Fort PhilO Kearney. The Fetterman massacre was one of the major Indian victories os er
the military on the western frontier. This victory and the constant ra'ds
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na: effectively ciesec ine mzeman Tra11 iec to the ; ort varamie Treat y of
1868, wnicn concedea the region to the Incians as a hunting ground (naccler
1904: 774-775).

7he ceace was snort-lived, as Custer's Black Hills eXCedi tion of 1874
alscovered gold deposi ts and wcq soon scread of the mineral wealth of tne
Black H111s. This created a : ;e of emigration into the region that the
federal government was powerless to prevent. It then attempted to buy tne
Black Hills, wnich the Indians refused to sell, considering them to be sacred.
P nally, the Grant acministration issued a proclamation requiring all Indians
to reoort to their respective agencies or be subject to military action. The
army first engaged in an unsuccessful winter campaign and then organized an
invasion by three armies, whicn resulted in Custer's annihilation at the
L1ttle Big Horn on June 25, 1876. Several smaller engagements followed within

Wyoming. O' November 23, 1876, Colonel R.S. Mackenzie destroyed Dull Knife's
Cheyenne village in the Big Horn Mountains west of present-day Kaycee (Utley
1973:275-76).

Although the 1876 campaigns did not result in any clear-cut military
victories, the non-agency Indians had been fragmented and scattered, their
ammunition and supplies exhausted. A government peace commission met in the
fall of 1876 and draf ted a treaty with some of the chiefs to cede the Black

Hills and all lands west of them (Larson 1978:106). Thus, by the spring of
1877, northern Wyoming Territory had been cleared for White settlement, and
most of the warring Ind1ans were confined to formal reservations outside of
Wyoming.

T_he Fza of the Stockman: Although thousands of emigrants passed through
Wyoming Territory on the Oregon Trail, there was very little interest in

settling this forbidding land until (1) the more fertile areas to the west had g
been populated, and (2) the first transcontinental railroad was constructed
through the southern portion of the territory in 1867-1868 allowing ready
access to distant cattle markets. As a result of the abundance of free
grasslands and the presence of the railroad, the era of the great Texas cattle
drives commenced, and the Wyoming rangelands were soon populated with Texas
cattle. At first the pioneer cattle ranches were located in southeastern
Wyoming, but after a treaty with the Indians in 1876, the vast region north of
the N6rth Platte River was open for settlement, and the cattlemen soon moved

their herds northward across the river. The pioneer Powder River Basin
ranchers penetrated this unsettled region by following the major drainages and
utilizing the Cheyenne-Deadwood Stage Road. To the west, ranches were
clustered along the Bozeman Trail and the new town of Buffalo.

Among the earliest cattle outfits to establish operations in present-day
Camobell County was the 4J Ranch, established by Johnathan Brown in 1875 and
located about 18 miles southwest of Gillette. The 4J cattle roamed a vast
range f rom Fort Laramie to Fort Fetterman. The T7 Ranch was established by

Thomas N. Mathews in 1881 about 23 miles southeast of Gillette. The first

organized cattle roundup in Campbell County took place in 1882, with the T7, G
Bar M, T-S, CQ, OK, AK and the Six Half Circle taking part (LeCompte and
Anderson 1982:D-2-72-73, 93-95, 98).

Open range cattle ranching on the Wyoming plains involved only a lim 1ted
investment of capital and relied on the f ree short prairle grasses for feed.
British and Scottish interests began investing in this seemingly "get r1ch
quick" scheme and soon overpopulated the ranges with cattle. The Blizzard of
1886-1887 resulted in high cattle losses due to the open range system, under

hwhich no feed was grown or put aside for winter storms, and no shelter or
water were provided. The hardest hit were the large cattle barons, including
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the British and Scottish investors. The Bil::ard of 1885-1887 effectnei,
ended the short-lived era of the cattle carons and open range management

-O practices. The Wyoming cattle industry entered an extenced per1od of.cecline
and retrenchment. Cattlemen began to clear meadow land to grow hay crops for
winter forage and to fence their lands for better livestock management.

The temporary decline of cattle rancning provided a foothold for tne
fledgling. sheep industry in the Powder River Basin. However, the lack of rail -

transportation tended to delay its full development. The inttlal outlay for.

sheep ranching was estimated at one-third the cost .of cattle rancn1ng, and
with -a nearly unlimited public domain on which to graze, the sneepmen soon
spread northward from southeastern Wyoming, stocking the range with sheep
driven eastward from California and Oregon. The sheep thrived on the buffalo

grass, bunch grass, native bluegrass, and various -kinds of sageorush, and
recu1 red little water (Wentworth 1948:258-259; 308-309).

Jim Davis established one of the pioneer sheep bands north of the North
Platte River in 1878 near Muskrat Canyon in the vicinity of Rawhide Buttes,
and the Wilson brothers introduced sheep to the Lusk area in 1880 (Murray
1978:136). In 1883, D.A. Kingsbury drove a flock to Kelly Creek west of
Kaycee and used the Big Horn Mountains for his summer range. George T. Beck
located 1n the area shortly thereafter, and by 1884 had the largest flock in
Sheridan and Johnson Counties. In the 1890s, Fred and Charles Waegle, George
Kaltenbach, David and Richard Young, Long and Baldwin, James A. Dowling, and
Barney Long all established sheep operations in' Johnson County. The town of
Buffalo became the center of the sheep ranching activity, and a regional sheep
association was organized in 1899 (Wentworth 1948:325).

The sheep industry also gradually crept northward from the Laramie-
Cheyenne area. In the late 1880s, John Morton, Al Myres, and George Powell ,

O ere operet,ae meer oov91 - The est a14e"= eat of their oner tioa co4ac4deo
with the arrival of the railroad. John Morton bought the G Bar M ranch in

southern Campbell County in the late 1880s and began raising sheep there. At
its peak, the Morton Sheep Company ran 35,000 sheep in Campbell County. Sheep
operations were also conducted in the vicinity of Lusk by Henry Reed, Cal and
John Hargrave, and Jacob Mills. The Willson Brothers ran sheep on the
Niobrara River starting in 1887 and used the Laramie Peak area for a summer
range.

The Elkhorn and Missouri Valley Railway (later Chicago and North.
Western) was built to Casper in 1888, and Casper soon became the main supply.
base for the sheep industry in that region. The town of Douglas, reached by

rail in 1886, became a secondary shipping point (Wentworth 1948:322).
In 1891, the' Burlington and Missouri Railroad (Chicago, Burlington and

Quincy) was built westward through Newcastle f rom Nebraska. The new town of
Gillette was founded, and the Powder River Basin at last had a rail connection
to eastern markets. Such Campbell County outfits as the.4J ad the G Bar M ran
up to 40,000 sheep in peak periods. John Allison herded sheep for'R.R.

Sellway on the Powder River in 1897-1898, and made Gillette his headquarters
for supplies. Subsequently, Allison and Sellway became one of the large sheep

I

companies in Campbell County. A.S. French ran sheep for the Blair Brothers

west of Gillette near Felix on Wild Horse Creek in'1899. In 1900, Charles Lee ,

and Ernest Spaeth bought the Preston Horse Ranch southeast of Gillette and . j

went into the sheep business. William R. Wright ran sheep af ter 1902 in the |
Isouthern part of the county; W.A. Appel ran sheep south of Gillette in 1903;

he sold to W.R. Wright in 1905. By 1906, the Keelines were running 33,000
head of sheep. Many ranchers raised both sheep and cattle to allow for

O fluctuations in either market (Anderson and LeCompte 1982:D-2-81; Bragg
1978:15).
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:t was Dernaos inevitacie trat tne growing number of sneeo on :ne rarge
snould result in conflicts with the alreacy established cattlemen. Cattlemen
Delieved tnat sneep cropped tne range grasses too closely and contaminated tne
range, rendering it unf1t for cattle. Di f ferences in personality and image

Detween the cowcoy and the sneepnerder contributed to the range wars.
Conflicts followed a basic pattern--cattlemen would establish " deadlines' tnat
the sneep operators were not perm 1tted to cross. Inevitably these lines were
violated, and the herder and h1s flock would sometimes be attacked. Sucn
confrontations continued well into the twentieth century, with the kill 1ng of
three sneeonerders in the Ten Sleep country in 1909 (Hokler 1923:365). The
violence gradually subsided as grazing restrict 1ons on the publ1C domain
became more stringent and better regulated.

Since the Taylor Grazing Act of 1934, sheep in the Powder R1ver Basin
are generally run In fenced pastures without constant herder surveillance, and
due to the great d1 stances are not normally driven to hign mountain areas for
summer range. Despite the recent decline of the profitability of the sheep
industry, Wyoming still derives a significant share of its agricultural income
from sheep ranching, and the sheep industry played a major role in the
settlement and economic development of the Powder River Basin.

T_hJ Homesteader's Frontier: The history of the homesteader's frontier in the
second half of the nineteenth century is predicated on federal land policy and
its underlying philosophy that settlement of the public domain was more
1mportant than revenue. It established the precedent of breaking up the
public lands into small homesteads, thereby benefiting the largest number of
people while reducing the hold of land speculators and those already holding
sufficient land. The Homestead Act of 1862 went one step further and allowed
a citizen to file upon and own basically f ree of charge up to 160 acres of g
" unappropriated public lands" (Robbins 1942:91).

Although this policy proved tenable east of the Mississippi River where
rainf all was abundant, when homesteaders began taking up 160-acre homesteads
on the semi-arid high western plains, they soon experienced the dif ficulties
of succeeding on such a small parcel. As a result, the federal government
attempted to adapt the homesteading laws with piecemeal legislation often more
unrealistic than the Homestead Act itself, such as the Timber Culture Act of
1873 and the Desert Land Act of 1877. The result of these land acts was that
the individual homesteader in the Powder River Basin could seldom legally
acquire enough land to conduct a successful farming / ranching operation.

Homestead settlement in the Pcwder River Basin was retarded by a number
of factors. Railroads did not penetrate most of northeastern Wyoming until
the 1890s and the early 1900s. Secondly, the large cattle operators were
already entrenched in the most f avorable locations along the major drainages.
Engaging in pastoral pursuits that were better suited to the environment, the
cattle interests already controlled most of the available water sources and
could prevent the small homesteader from making inroads into their vast cattle
kingdoms. After the advent of cheap barbed wire in 1875, the homesteader
could afford to fence his parcel, but the cattle rancher could in turn fence
the publ1C domain, which he did not own but claimed through custom and use.
Furthermore, early homesteaders had chosen either to head for the fertile
valleys of Oregon or California, or to cling to the eastern f ringes of the
Great Plains, areas less arid than the Powder River Basin country. Therefore,

until the regions to the west and east were saturated, farmers had little
incentive to brave the harsh climate, the cattle ranchers, or the Indians. QWith some or all of these drawbacks f acing the prospective settler, it
is little wonder that homestead settlement developed so slowly in the Powder
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A1ver Basin. By the 1880s, however, condit1cns cegan to cnange ,n tavor of

Ine small homesteader. First, an act of Dongress (Feoruary 25, 1885) forcaaen

the fencing of the puDlic domain Dy the cattlemen. Secondly, the General Lana
Of fice proceeded to crack down on f encing and land fraud violations and
consequently stirred up the Eastern press against the cattlemen (Larson
1978:179-182). The Blizzard of 1886-1887 broke the nold of the cattle barons,
and the weakening of the industry proved an opening for the homesteader.
Furthermore, an cycle of increased rainf all in the arid region in tne 1880s
made farming briefly appear more attractive.

Success in early f arming was based on the presence of sufficient water
for irrigation. However, the Powder River Basin had few substantial year-
round water sources. Such factors as the invention of wind mills, the use of
James Oliver's chilled plow that could handle the tough prai rle sod, and the
introduction of hardy red winter wheat f rom the Crimea encouraged f armers to
take up the vacant waterless lands of the plains. The final catalyst was a

cycle of heavy ralnfall in the 1880s, which convinced people that some
fundamental shift in climate had occurred and resulted in the belief that
' rain follows the plow" (Olson 1955:174). With the encouragement of the
spanding railroads and their associated land companies, homesteaders began
pouring onto the plains in the 1880s in an initial assault that lasted as long
as the unusual wet weather pattern. However, the year 1894 brought the worst

drought to the Plains until the 1930s. With the additional factor of the
Financial Panic of 1893, abandoned homesteads dotted the western plains.

The Powder River Basin was largely unaffected by this initial
homesteading effort. The large ranchers reigned supreme, W1th the exception
of some early irrigated farming / ranching efforts north of Crazy Woman Creek
near the Big Horn Mountains. These smaller operations provided products to

the military and kept only small cattle herds (Murray 1980:69).
The next homesteading phase resulted f rom the Dry Land Farming movement

of the late nineteenth and early twentieth centuries and proved to have a
profound effect on settlement in the Powder River Basin. Coupled with
increased immigration to the United States and the increasing scarcity of good
cheap farming land, homesteaders turned to submarginal lands throughout
Wyoming with these new f arming techniques. The Campbell system of f arming,
developed by Hardy W. Campbell, had been used in Nebraska and Kansas. His
theory was based on storing and conserving the natural rainfall by compressing
the subsoil and keeping the topsoil loose by cultivation; it also entailed
leaving parcels f allow and keeping the surf ace f ree of moisture-robbing
vegetation (Dick 1975:356-357). The theory of dry farming was sound, and it
is still practiced'today in Wyoming. Nevertheless, a basic minimum amount. of
rainfall is necessary; below that amount, dry farming is not possible.
Wyoming encouraged dry land settlement of its semi-arid lands through the
Board of Imigration created in 1911. Newspapers extolled the virtues of dry

land farming; the railroads conducted a well-organized advertising campaign on
a nationwide basis to settle the regions through which they passed.

Wyoming's chief proponent of dry land farming was Frank W. Mondell, who
later became mayor of Newcastle and a congressional representative. Mondell
had practiced dry land farming techniques on his farm five miles northwest of
Newcastle f rom 1889 to 1893. He wrote the 1909 Enlarged Homestead Act that
allowed a homestender to file on up to 320 acres and further encouraged
farmers to immigrate to Wyoming. Despite' droughts in 1910 and 1911, dry land
f armers in Wyoming experienced good years in 1912 and 1913. However, these
successful efforts were centered in southeastern Wyoming south of the North

O~ Platte River (Larson 1978:362).
The federal government also lured homesteaders to western lands by the
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Stock Raising nomestead Act of 1916, wn,cn allowed an incivicual to file on uo
to 640 acres of land tnat tne Secretary of ne Interior nad classi fiec as
" stock-raising lands. Such lancs were suitacle only for grazing anc the
raising of forage croos, did not nave any timcer, and could not be irrigated
(Wyoming State Planning Board 1938: 118).

Gillette and t he C_r_e a t i on of Camcbell County: The town of Gillette was
created when the Chicago, Burlington, and Quincy Railroad built througn the
region in 1890-1891, attracted chiefly by coal deposits at Cambria and
Sheridan. The Lincoln Townsite Company bought up four hcmesteads on the
townsite, and the town was platted in July 1891. The first shipment of cattle

from the region left Gillette on August 2 of the same year. Gillette
continued to grow during the early years of the twentieth century and nad a
population of 448 in 1910. It became the county seat wnen Campbell County was
created from portions of Crook and Weston countles in 1911. By the 1915
census, Gillette had grown to 505 people, and Campbell County had a population
of 2,316. Most of the residents were engaged in farming and ranching, and no
one was listed in mining. Only 7.4% of Campbell County residents were listed
as foreign born (Census of the State of Wyoming, 1905 and 1915 Larson

1978:323; Markoff 1981:107-117). These statistics verify that the coal
industry had not yet developed beyond small wagon and ranch m1nes. Commerc1al
coal mining in the region did not Deg1n until the Wyodak Mine was established
in 1923. Large scale strip mining throughout the eastern Powder River Basin
would not begin until the 1960s.

The most intensive period of homesteading activity in the Powder River
Basin occurred in the late 1910s and early 1920s. Promotional ef forts by the

State and the railroads, the prosperous war years for agriculture in 1917 and
h1918, and the Stock Raising Act of 1916 with its increased acreage (but lack

of mineral rights) all contributed to this boom period. A large number of

land filings consisted of existing f arms and ranches expanding their holdings
in an optimistic economic climate. However, an equally large number of
homesteaders had been misled by promotional advertising and were not
adeauately prepared for the trying experiences that awaited them in the Powder
River Basin. It soon became apparent to the would-be dry land farmer that he
could not make a living by raising only crops. Some were initially successful

in growing crops of wheat, oats, barley, and other small grains, along with
nay, alfalfa, sweet clover, and other grasses for the increased number of
cattle. A drought in 1919 was followed by a severe winter. The spring of

1920 saw market prices fall for cattle and sneep. Those homesteaders who were
not ruined by tne turn in events became small livestock ranchers and limited
their f arming to the growing of forage crops and family garden plots. Some

were able to obtain cheap land as it was foreclosed or sold for taxes. During

the 1920s, the size of homesteads in Wyoming nearly doubled and the number of
homesteads decreased, indicating a shif t to livestock raising (LeCompte and
Anderson 1982:D-2-132-133).

For most of these small ranchers, irrigation was imoossible due to the
lack of year-round water sources. Availability of water was the major
limiting f actor for these early twentieth century homesteaders. The creeks
and drainages were 1ntermittent, and reliable springs were scarce. It was

often necessary to dig a well 50 or more feet deep to strike water. Most
homesteaders relied on a combination of ' water sources, employing wells and
cisterns to hold rain water and snowmelt. It was also often necessary to haul
water from distant year-round water sources.

The Gre_a_t Deoression: Tt i QLd o_f, lhj|t Homesteading Fza: The high agricultural
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cr1ces associated with increasea demand during World War I caused many f armers
and rancners to use tnetr profits to purcnase more land, eculoment, and seed.
The Stock Raising Homestead Act of 1916 W1th its 640-acre parcel was laeal forw

this expansion by ex1 sting homesteaders. Unfortunately, agr1 cultural pr1ces
began plummeting after 1920, and farmers preceded the rest of the nat1on into )
the Depression by using up their wartime profits on expansion instead of |
paying off their mortgages (Olson 1955:296).

Nevertheless, Campbell County f armers and ranchers fared better than
most portions of Wyoming during this time period. Between 1919 and 1929 the
amount of cropland tripled, sheep doubled, and cattle increased. Like many of
i ts counterparts througnout the state, the Bank of G1llette f ailed in 1923.
Hcwever, the f armers and ranchers of Campbell County who were able to survive
the early 1920s experienced good years in the late 1920s (LeCompte and
Anderson 1982:D-2-136-137).

This short reprieve was quickly followed by the Great Depression and a
serles of severe droughts in 1930, 1931, 1934, 1936, and 1939. Those small
f armers and ranchers who were not ruined outright persevered but, no longer
able to make a living from the land, became dependent on relief. Tax
delincuency was therefore commonplace, and county governments had difficulty
maintaining roads and administering the schoci system.

The Resettlement Administration created by Executive Order on April 30,
1935, began purchasing homesteads that were abandoned or operating at a loss
on marginal lands. These lands were to be returned to their original status
as graz1ng lands. Some of the residents on purchased lands were resettled on
better lands to help them become self sufficient. These consisted of separate
farms scattered throughout existing farm districts or settlements. A portion
of these purchased lands were consolidated and formed the Thunder Basin

O National Grasslands, which now cover a large portion of Weston County,
northeastern Converse County, southeastern Campbell County, and an isolated
block in northeastern Campbell County. Campbell County has a total of 446,363
acres within the Grassland boundaries consisting of mixed federal, State, and
private ownership. The Soil Conservation Service administered the Thunder
Basin Project and was concerned chiefly with reclaiming the land that had been
overgrazed and overcultivated during the dry land homesteading boom. Three
grazing associations were established to administer grazing on the Grasslands,
issue permits, and collect grazing fees. The Thunder Basin Grasslands were
turned over to the Medicine Bow National Forest on January 1, 1954
(Resettlement Administration 1936:3, 121, 126; U.S. Forest Service 1965).

In 1934, the Taylor Grazing Act and two subsequent Executive Orders
withdrew the remai'ning public domain f rom entry, thus virtually ending the
homesteading era (except on certain reclamation projects). Its intent was "to
stop injury to the public grazing lands by preventing overgrazing and soil
deterioration, to provide for their orderly use, improvement, and development,
to stabilize the livestock industry dependent upon the public range" (U.S.
Statutes at Large, 73rd Congress, Vol. 48:1269).

The character of the Powder River Basin today reflects the fact that the
federal government finally realized that this region and other large portions
of Wyoming and the West were not suited to large-scale or even small
subsistence farming. It was pastoral land, profitable if properly
administered and regulated, and carrying a smaller number of larger
operations, better suited to the demands of the land and climate.

QJLRRAL pmrt ACE REVIEW: Prior to the fieldwork, a file search was requested
f rom the Wyoming State Historic Preservation Of fice on September 9, 1993
(#11965). That agency reports the following previous inventories and recorded
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cultural rescurces are kncwn for tne sections within wnicn tne croject is
locatec. g

In 1993. Frontier Archaeology Conducted a Class III cultural resource T
inventory for Energy Fuels Nuclear, Inc. of a proposed uranium In-situ leach
well field and processing facilities. A total of 1,006 acres was inventor 1ed

for the project, which was located in the W), Section 28; all of Section 29;
E/SE, Section 30; and NEi, Section 31; T43N, R73W. Two historic cultural
resources were located as a result of this project.

Site 48CA2719 - SE/NE/SW/SW/NW Section 28 T43N, R73W - _ This site is a7

historic stockharding Camp and 1s considered not eligible for nomination to
the National Register of Historic Places. Since the site is located 0.23 mile
from.the proposed project, there wilI be no impact.

Site 48CA2777 - NW/NW/NW/SW Section 28, T43N, R73W - This site is also a
historic stockherding camp and is considered not eligible for nomination to
the National Register nf Historic Places. This site occurs 0.38 mile from the
proposed project and will not be impacted.

FIELDWORK: On September 9, 10, and 11, Sheryl Ann Hansen, James Lieb, and
David Day conducted a Class III cultural resource inventory of the proposed
project area as described above and indicated on the attached project map.
The proposed project area was inventoried by a series of parallel, pedestrian
transects spaced 100 feet (30 meters) apart, covering a total of 540 acres.
The project was flagged and no snow cover was present at the time of the
fieldwork. No subsurface tests were conducted in conjunction with this
inventory. Original field notes and other data are retained at the Frontier
Archaeology office in Worland, Wyoming.

RESULTS: For the purpose of this project, a site is operationally defined as 1

two or more associated artifacts greater than 50 years of age, or one or more
clearly definable features or structures greater than 50 years of age. One
site was located by this inventory of the project area. '

Site 4SQ62128 - NW/NW/SW/SE Section 21, T43N, R73W - This is a
multicomponent site consisting of a historic trash scatter and one prehistoric
isolated artifact. The site is located on the western slope of a northwest-
southeast trending finger ridge, adjacent to an intermittent drainage.
Vegetation is moderate and consists of low sagebrush, prickly paar cactus, and
sparse bunch grasses. Soils are a light tan silty sand. The Belle Fourche
River is located about 2.08 miles to the northwest, and is the nearest
perennial water source. The site measures 90 meters east-west and 65 meters
north-south for a total of 5,850 square meters.

The artif act assemblage includes 19 tin can scraps, seven crushed-
sanitary cans, one crushed hole-in-top can, and one tertiary flake of red and
tan mottled dendritic chert. >

Site 48CA2798 is considered not eligible for nomination to the National
Register of Historic Places. The historic component of this site appears to

~

be a stock surveillance camp associated with the early twentieth century sheep-
industry in the Powder River 8asin. The context for' agriculture (of which the
sheep industry is a part) for the Eastern Powder River Basin has already been
established and is ' included in A Historical Synthesis- of the Eastern Powder
River Basin, Campbell and Converse Counties, Wyoming (Rosenberg 1991). Based
on previous cultural resource surveys, the stock ' surveillance camp ' is- the
second most common historic period site type (18% of previously recorded
sites) found in the Eastern Powder River Basin, after homestead / ranching sites
(50%) (Rosenberg 1991:84,90). None of the previously recorded stock
surveillance camps in this region have been found eligible for nomination to
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tne Nat,cnal Reg 1 ster of H1storic Dlaces. Tn,3 is a sna'' s1te atin fe.
_ ar:1 f acts, and it lacks well-defined activity areas or signs of seasonal use

. over an extended per1od of time. Tnere are no associated features.witn tnis
site. The geograonical information and date range are typical of In1s site
type in this region (Rosenperg 1991:90-91). Finally, tnere is little
likelihood of significant burled cultural mater 1al due to lack. of soll
depos1 tion in the area.

The prehistoric component of site 48CA2798 consists of a single tertiary
flake made of red and tan mottled dendritic enert. The function and time
period of th1s artifact are unknown. By defin1 tion, this prehistoric isolated
art 1 fact is not considered eligible for nomination to the National Register of
Historic Places,

j It is not possible to determine at this time how the site might be
1mpacted by - the proposed project. However, given that it 1s not - considered
eligible for nomination to the National Register of Historic ~ Places, a
determination of no effect'is recommended.

There is a high degree of confidence that the objectives of the
'nventory have been met. The probability of unlocated cultural resources
existing within the project area is considered minimal. No further data needs
are known for the' current project.

RE00M e OATIONS: One site was located as a result of this inventory of the
project area which is cons 1dered -not aligible for nomination to the National
Reg 1 ster of Historic Places. As such, a determination of no . ef f ect is
recommended. No further archaeological or historical work is believed
necessary. Cultural resource clearance is recommended for the project with no

;
stipulations.
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9. GEOLOGY AND TOPOGRAPHY

O
,

9.1 GENERAL GEOLOGIC DESCRIPTION
|
|

l

The Reno Creek project is located in the Pumpkin Buttes Uranium District of the Powder River Basin.

The Powder River Basin is a large structural and topographic depression parallel to the Rocky Mountain

axis. The Basin is bounded on the south by the Hartville Uplif t and the Laramie Range, on the east by

the Black Hills, and the Casper Arch and the Big Horn Mountains on the southwest and west. The

Sheep Mountain Antichne in southeastern Montana forms the northern boundary of the Basin.

- |

The Powder River Basin is an asymmetrical syncline with its axis closely paralleling the western margin. i
|

During sediment deposition, the line of greatest material accumulation shif ted westward resulting in the I

asymmetry presently observed in the Basin. On the eastern flank of the Basin, sedimentary strata dip ,

gently to the west at approsimately 1/2 to 3 degrees. On the western flank, the strata dips more

steeply (1/2 to 15 degrees) to the east toward the axis of the Basin. The Reno Creek ISL Project

location within the Powcer River Basin is shown in Figure 9.1.

The Reno Creek site is located in southern Campbell County and is about 10 miles southeast of
,

Pumpkin Buttes. The host sand unit ranges from 120 to 150 feet thick, and the mining horizons range

from 300 to 420 feet below the surf ace. Section 15.2 provides a geologic description of the Reno '

Creek are deposit.

l
.

9.2 TOPOGRAPHY

The Reno Creek ISL Project permit area is typical of the high plains common throughout the Powder
IRiver Basin. Local topography is unremarkable with the only notable topographic features in the region

being the Pumpkin Buttes several miles to the northwest of the project area, liva!M!on: Elevations

range from a low of 5040 MSL, where the Belle Fourche River exits the property, to 5290 in the south j
1

of Section 28. Slopes are less than 10% except in a few cut bank bluff locations adjacent to the Belle

Fourche River channel.

O Reno Creek Permit No. 479 Revised 2/94
Amendment Appheation
11/25/93<
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h

The drainapa divide between the Belle Fourche River and the Cheyenne River passes through the Reno

Creek permit area. The Belle Fourche headwater is a few miles west of the permit area, and the river !

channel passes southwest to northeast along the northwest side of the permit area. .

J

,

Only two sizeable drainages occur within areas to be affected by mining activities in the permit area.

K Bar Draw originates in Section 27, passes through the northeast corner of Section 28 and exits the

permit area through the middle of Section 21. K-Bar Draw is an ephemeral drainage that exhibits flow

only during high precipitation events. The other significant drainage is west of Highway 387 and trends

northwesterly from Section 32 across the southwest corner of Section 29. This unnamed drainage is

clso ephemeral and has a short channel length above its intersection with the Belle Fourche River

channel.
'

,

.

On the Cheyenne River side of the drainage divide, the draws are gently sloping and broad with mwe

small drainages flow ig water only in response to high runoff events. Several unnamed ephemeral

draws drain to the southeast into Spring Creek drainage and ultimately to the Cheyenne River. Access

throughout the permit area is generally unlimited with only occasional small, steep-sided draws

restricting field mobility. A description of surface hydrology considerations is given in Section 10.2.
,

9.3 STRATIGRAPHY

The Powder River Basin stratigraphy consists of a sedimentary sequence approaching 15,000 f eet thick
'

along the synclinal axis. These rocks range in age from Tertiary (3 to 70 million years ago) to Cambrian

(500 to 570 million years ago). The Tertiary units were deposited in fluvial and lacustrine

environments. The Tertiary fluvial systems had a general drainage direction from south to north.'
,

Source areas of the sediments were primanly located to the south and southwest. Present drainage

systems still generally follow the Tertiary palcodrainage trends.

The rock types present in the Tertiary sediments are sandstones, siltstones, shales, and coal and lignite

seams. Tertiary rock outcrops in the Powder River Basin are the Fort Union Formation (Paleocene), the

Wasatch Formation (Eocene) and the White River Formation (Oligocene), The Reno Creek ISL Project

is located within the Wasatch Formation as shown in Figure 9.2. The basement rocks of the Basin ere

sediments of Mesozoic and Paleozoic Age. i

!

O Reno Creek Permit No. 479 Revised 2/94
Amendment Apphcation
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The Wasatch Formation consists of brown to gray claystone, siltstone and carbonaceous shales

interbedded with buff sandstone lenses and coal beds. In the vicinity of the Pumpkin Buttes, the

Wasatch Formation is a pink, tan and gray variegated sequence. The Wasatch Formation attains a

maximum. thickness of about 3,500 feet in the Powde, River Basin. In the Pumpkin Buttes area, it is

about 1,500 feet thick (Troyer et al.,1954).

In the Central Powder River Basin, the Wasatch can be divided into a lower siltstone unit, about 500

feet thick, a middle unit 200 to 300 feet thick containing numerous sandstone beds, and an upper

siltstone unit (Troyer et al.,1954). The sandstone beds in the middle unit are commonly more than 120

feet thick, and can be several miles long and wide in the vicinity of the Pumpkin Buttes. These units

are comprised of fine to coarse-grained, cross bodded, arkosic sandstone and conglomerate. The

sandstone is often poorly cemented and contains calcareous lenses in places. The sandstone beds

typically contain minor siltstone and claystone lenses, which are generally less than 25 feet thick.

9.4 STRATIGRAPHIC SECTION OF THE RENO CREEK AREA

The oxidation fronts in the sandstone units of the Wasatch Formation generally moved from the south

and southwest towards the north on the west side of the Basin axis and from the south and southeast

on the east side of the axis, once again toward the north, forming uranium enrichment zones. The host

sand unit at the Reno Creek site is laterally extensive and thickens to the west, in the direction of the

basin axis. The Reno Creek host unit exhibits the oxidation and reduction interf aces that are common

to the roll front uranium deposits of the region.

Figure 9.3 is a type log of the Reno Creek project. As shown on the type log, EFNI has designated the

following units to provide consistency in reference: Upper Aquifer, Felix Coal 'c!ce Upper ^/au!!c'd),

(contained within the Upper Aquitard), Upper Ore Sand, and Lower Ore Sand. The stratigraphy

throughout the permit area varies somewhat (as is typical of fluviafilacustrine systems). However, the

host sand unit is present throughout the permit area. The marker bed used for stratigraphic correlation

at Reno Creek is the Felix Coal, and it is has a distinctive double spike kick on c!cctric ! cgs the gamma

ray, self-potential, and resistivity curves on the exploration geophysicallogs (See Figure 9.3 and Plates

9.1 9.9). The double spike kick configuration is shown on the Type Log (Figure 9.3) at 270 to 287

feet depth. The units above the Felix marker are sands, siltstones, claystones, shales and lignites.

O i
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1:

The units are discontinuous and correlation of individual zones throughout the project area is not

possible. The Ore Sand is continuous throughout the permit area, but its thickness is variable. A

claystone unit in the middle of the Ore Sand is widespread in the permit area, but is not present at all

sites in the permit area. The shaleiclaystone units at the base of the Ore Sand are pervasive throughout

the project. Sand units below the Ore Sand are discontinuous and siltier and finer-grained than the Ore

Sand.

Regional geologic cross sections, and the corresponding index map through the permit area, are

:' p sented in Plates 9.1 - 9.9.

9.5 STRUCTURE

No evidence exists of structuralinstability at the Reno Creek project site. Evidence of faulting has not

been observed in the field or through drill hole correlations (see Permit Area StructuralCross Sections,

Plates 9.2 - 9.9). Variations in stratigraphy are attributable to facies changes and depositional

dynamics rather than faulting.

9.6 SEISMICITY

O
The area of central Wyoming where the Reno Creek project is located lies in a relatively quiet seismic

region. Although distant earthquakes may produce shocks strong enough to be felt in the Powder River

Basin, the region is ranked as one of minor seismic risk, as shown in Figure 9.4. Few earthquakes

capable of producing damage have originated in this region. The seismically active region closest to

the project is the Intermountain Seismic Belt which extends in a northerly direction between Arizona

and British Columbia. It is characterized by shallow earthquake foci between 10 and 285 miles in depth,

and normal f aulting. Part of this seismic belt extends along the Wyoming Idaho border, more than 200

miles west of the project area, and is the most probable region for earthquakes that might be felt at the

project.
,

A brief summary of earthquake history in the southern Powder River Basin and surrounding region

includes the following notable absuvations:

|
4
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|
Very little damage has been attributed to earthquakes in the Powder River Basin area.e

O
Events prior to the 1970's were mainly around Lusk and were centered from Osage toe

1Guernsey. Intensitv values were in the IV to V range.
|
i

|

1

in the 1970's and 1980's all events of significance were in the vicinity of Gillette ande

Kaycee. A magnitude 4.8 quake was recorded between Gillette and Kaycee in !

September 1976; no significant damage was reported. In May 1984 a magnitude 5.0

quake was centered 20 miles west of Gillette, and another event of 5.1 magnitude was

located in the same general area three months later. These two magnitude 5 events

were among the largest in the Powder River Basin in the last 100 years, but little

damage was reported.

The largest earthquake known in the region was felt, and moderate damage occurred,e

in Casper in November 1897. This event had an estimated intensity of Vll.

A number of quakes have occurred in northern Albany County near Esterbrook. Ae

series of quakes occurred in 1983 and 1984, with the biggest event estimated at

O magnitude 5.5 in October,1984

9.7 EXPLORATION HOLES

Throughout the history of the Reno Creek project, exploration and development drilling has taken place

within as well as outside of the permit area. The current proposed permit area has approximately 1,772

drill holes within its perimeter.

,

To the best of EFN!'s knowledge, holes dnlled prior to 1979 were drilled with natural mud and

bentonite, and a surface plug installed and buried. To the best of EFNI's knowledge, following 1979,

all holes were plugged using methods in compliance with Wyoming Statute 35-11-404, which includes

sealing and plugging of the drill holes. Appropriation of Groundwater Applications and Notices of

Completion have been filed for all wells constructed by EFNI and its predecessors.

Reno Creek Permit No. 479 Revised 2/94
Amendment Application
11/25/93
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Abs 4mg - "c S- e bec : !ccated*+4he ho!d : n-Ah+we44osatkmc : : che /'n on PM: 10. A ' TNs

snafwk ec i! nMag, abandenst-ami-cance"cd t c%satkum A number of the wells were installed

in the late 1970's and early 1980's by Rocky Mountain Enorgy in conjunction with its planned ISL

program. Some of these existing wells have been selected for use as regional monitor wells in the

current EFNI program. Section 10.5.4 describes the wells which have been selected for regional

monitors.

Plate 9.10 is a drill hole location map showing exploration holes. Attachments 9.1 and 9.2 list all of

the exploration holes and the corresponding state plane coordinates for all exploration holes within the

permit area. Plate 9.10 does not have each hole numbered due to the density of drilling when

presented at the map scale used herein. Rather than providing a large volume of drill hole maps, a

single map has been used and a grid has been overlain on the map so that each hole or grid area can

be identified by the grid designation. Attachments 9.1 and 9.2 lists all drill holes and wells, in

numerical sequence and also by grid sequence, so that specific holes or grids can be selected as

required. Aiso provided is an explanation of the hole abandonment methods for drill holes as well as

the well status for all wells within the permit area.

EFNI has state plane coordinate locations for all holes known to be drilled within the proposed permit

area; the state plane coordinate locations are listed in Attachments 9.1 and 9.2. These locations, to

the best of EFNI's knowledge, are actual surveyedlocations and are not based on field approximations.

Only two companies are known to have conducted drilling programs on the Reno Creek project; these

companies are Rocky Mountain Energy (and its various predecessor and successor Union Pacific

entities) and EFNI. Therefore the data base on holes actually drilled and the hole locations is believed

to be cornplete and accurate. Relocation of old exploration holes, if necessary, shodd be possible with

a high degree of accuracy.

|
|
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10. HYDROLOGY OF THE RENO CREEK PERMIT AREA, CAMPBELL COUNTY, WYOMING
(Appendix 10)

Prepared for:

ENERGY FUELS NUCLEAR, INC.

.

( By:

HYDRO-ENGINEERING
4685 South Magnolia

Casper, Wyoming

FEBRUARY 1994

CARLETON S. BABB, P.G. GEORGE L. HOFFMAN, P.E.
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10. HYDROLOGY
r
k

10.1 GENERAL

Energy Fuels Nuclear, Inc. (EFNI) is applying for a permit for an inisitu uranium project in portions of
,

sections 21, 22, 27, 28, 29, 30, 31, 33 and 34, T43N, R73W, Campbell County, Wyoming (Reno

Creek Permit Area). The site location is approximately 10 miles southwest of the town of Wright,

adjacent to Wyoming Highway 387. There are no major population centers within five miles of the '

project. Principal economic activities are oil and gas production and cattle and sheep ranching.

This Appendix discusses the hydrology of the permit area. Surface water is discussed in Section 10.2

and includes a delineation of drainage basins, peak and mean flows, and surf ace water quality. Section

10.3 covers ground water. Specific topics are: geologic setting, aquifer characteristics of the Ore Sand

and Upper Aquifer, characteristics of the Upper and Lower Aquitards, ground water flow in the Ore

Sand and the Upper Aquifer, and ground water quality.

Water rights are discussed in Section 10.4, including surface water, ground water, and potential

impacts on existing water rights in the permit area. Hydrologic monitoring is discussed in Section 10.5

and includes topics on zone of control for Mining Unit 1, spacing of monitoring ring, and excursion

retrieval. The zone of control sub-section includes drawdown estimates, wellfield simulation, and

gradient reversal.

A list of hydrologic references is included as Section 10.6. Attachments 10A,108, and 10C are the

UPR Pump Tests, EFNI Pump Tests, and the Aquifer Test Theory, respectively.

.

|
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10.2 SURFACE WATER

10.2.1 AREA SURFACE WATER FLOW

The Reno Creek Permit Area is located on the divide between the Belle Fourche and Cheyenne Rivers

which are tributaries to the Missouri River. The most significant drainage in the permit area is the Belle

Fourche River, which flows NNE through the west end of the permit area. A drainage basin

encompassing 26.3 square miles was delineated above a point on the Belle Fourche River one-half mile

north (downstream) of the permit boundary. The reach of the Belle Fourche River along the west end

of the permit area is 12,500' from an elevation of 5090' to 5040' (gradient = 21.1 feet / mile or 0.004

ft/ft).

The eastern half of the permit area contains the upper portions of three small drainage basins: Upper

K Bar Draw, Upper Spring Creek and unnamed. K Bar Draw is tributary to the Belle Fourche River. The

Spring Creek and unnamed basins are tributary to the Cheyenne River. The Belle Fourche ultimately

joins the Cheyenne River in South Dakota. The respective reaches and gradients for these drainages

are 7600',111.1 feet / mile or 0.021 ft/f t flowing northwest; 3150', 84 feet / mile or 0.016 flowing

southeast; 5000', 89.76 feet / mile or 0.017 ft/f t flowing southeast. The respective sizes of these

drainage basins as defined in Plate 10.2-1 are 2.5, 2.1, and 0.7 square miles.

10.2.2 SURFACE WATER QUANTITY

All drainages in the permit area are either ephemeral or intermittent streams. The Belle Fourche River

demonstrates the most persistent flow. Steamflow is directly related to the variable precipitation. The

predominant source of surface water is from summer thunderstorms and spring snowmelt.

The nearest stream-gaging stations to the permit area are on the Belle Fourche River below Rattlesnake

Creek and above Dry Creek (23.4 and 27.8 air miles NE of the site) and on the Cheyenne River near

Dull Center (32 miles SE of the site). Flow data for these stations are presented in Table 10.2-1.

Estimated flows compare f avorably with the observed flows. It should be noted that the more frequent j

l

!
|

1

|
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peak flows are similar for each drainage while the Belle Fourche, with its larger drainage area, has the

largest impact with the higher order events (Q = 5,000 CFS).

All the drainages carry zero flows part of the year, typically in the late summer and winter However,

thunderstorm activity can generate significant flows during spring and summer. Highest flows are

typically in the spring, especially if thunderstorrn events coincide with snowmelt. The periods of record )
for the gage stations are 4/76-9/81, 10/85-9/87, (Cheyenne / Dull Center),10/75 4/83 (Belle

i

Fourche/ Rattlesnake), and 10/75-9/83 (Belle Fourche/ Dry Creek).
.

Peak flows were estimated for each of the drainage basins for 2, 5,10, 25, 50, and 100 year

recurrence intervals. These data are presented in Table 10.2 2, along with the input data. Estimates

for the Belle Fourche drainage basin were made utilizing the " Basin Characteristics Method" ofe

LOWH AM,1976. The Reno Creek permit area lies within LOWHAM's Region 3. Estimates for the

other drainage basins were obtained by the " Basin Characteristics Method" of CRAIG and RANKL,

1978. Mean annual flows were also estimated (LOWHAM,1976) for each drainage basin. The

estimated mean annual flow for Upper K-Bar Draw, Upper Spring Creek, and unnamed drainages should

be used with caution because their drainage areas are smaller than those used to develop the LOWHAM

relationship.

10.2.3 SURFACE WATER QUALITY

USGS water quality data for the three gaging stations referenced in Section 10.2.2 indicate a sodium

bicarbonate water type with pH ranging from 7.5 to 8.5. Major constituents and their respective

concentration ranges in mg/l are: Ca (71-320), Mg (27-180), Na (67-440), K (5.918), SO,(320-2200),

and CI (6.8-32) (Table 10.2-3). Periods of record for these data are the water years 1986-87,1981-82,

and 1982 83 for the Cheyenne and Belle Fourche stations, respectively.

Surface water samples were collected at three locations in the Reno Creek area by Rocky Mountain

Energy in 1978 and analyzed by an independent laboratory. Sampling locations are shown on Plate

10.2-1 and the results of the chemical analyses are presented in Table 10.2-3. Stations SW#1 and
1

j
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1
SW#2 are on the Belle Fourche drainage and SW#3 is on K-Bar Draw. The late summer constituent

concentrations are generally higher than spring, with variations most likely attributed to the lack of

surf ace runoff with the major source of water from ground water discharge to the stream. During low

flow cond:tions, evaporation and transpiration can greatly affect the water quality by increasing

constituent concentrations. The pH ranges from 7.3 8.3, TDS 74-2542 (mg/l), alkalinity 7-267 (mg/l

CACO ), Ca 3-285, Mg 2-161, Na 8-160, Cl 7-18, SO. NO-1325, HCO 25 415. The high commer TDS3 3

values at SW-1 limit water use to livestock and wildlife consumption. The water quality at SW-2 and

rv 3 is also suitable for agricultural use. Surface waters meet the Wyoming DEQ livestock standards

for trace metals. The Ra,2, level of 5 pCVI was exceeded July 29,1978, at SW-2 (6.0) and May 15,

1978, at SW3 (7.0).

A reasonable comparison of surf ace water quality can be made between the three USGS gaging stations

and the three sample sites near the permit area. The SO, values are higher at the gaging stations. It

should be noted that these data are for different periods of record. These data are presented in Table

10.2-3.

O
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TABLE 10.21, SUMMARY OF STREAM DISCHARGE DATA +
BELLE FOURCHE AND CHEYENNE RIVERS.

'

STATION BF., RATTLESNAKE B F,lDRY CREEK C./ DULL CENTER'

USGS STATION * 06425720 06425780 06365900

DRAINAGE AREA 495 ms' 594 mi' 1527 m,2
~

(1282 km') (1638 km') 13955 km )2

4/76 - 9/81 6

PERIOD OF RECORD 10/75 4/83 10/75 9'83 10'85 9'87

MAXIMUM DISCHARGE" 4100 5630 11,800
(FT'iSEC)
MAXIMUM GAGE (FT) 11.3 16.3 14
DATE OF MAXIMUM 5/18/78 5/18/78 S/18/78
MEAN DISCHARGE
(FT*/SEC) 2.51 4 37 17,9

(AC FT/YR) 1820 3170 12,970

'DUE TO DAM FAILURE UPSTREAM

Reference: USGS Water Resources Data for Wyoming 1983.1997. .

.

!

,

l

.

i
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TABLE 10 2-2. ESTIMATED PE AK AND MEAN ANNUAL FLOWS
IN THE RENO CREEK ARE A,

PEAK FLOWS. CFS MEAN ANNUAL
BA SIN METHOD OJ 05 E O25 050 0100 FQLQ
BELLE FOURCHE L OWHA M' 300 820 1400 2500 3600 5000 2.9

UPPER K BAR DRAW CRAIG & RANKLa 300 560 780 810 1100 1400 0 84

UPPER SPR!NG CREE'K CRAIG & RANKL' 350 610 790 1100 1400 1700 0 77

UNNAMED CRAIG & RANKl' 150 260 360 460 610 740 0.43

' Region 3
' Bas.n Charactenstics
* LOWHAM

INPUT PARAMETERS,

AREA MAX. RELIEF
BASIN sa, mi. ft.

BELLE FOURCHE 26.3 511

UPPER K-BAR DRAW 2.5 220

OUPPER SPRING CREEK 2.1 160

UNNAMED 0.7 130

,

.

4

i

_-
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71BLI10.2-3.SillACI-V17tlGUALiffD171-revised 2/94.

$17I DA71 DISCI pH th COID 7DS Ca Hg la 504 E003 C03 ALI HilD 103

7.3 200 73 75 3.0 7.0 8.0 25 34 0 10.0 37 -0.10SVil 789510 --

7.8 230 76 74 4.0 5.0 8.0 28 25 6 7.0 31-0.10780513 --

8.0 275 2000 2091 2(0 161 86 1950 415 0 12.0 1260 -0.10780729 --

789921 -- 7.9 225 21 H 2542 285 161 140 1325 325 0 267 1370 --

SWl2 780511 -- 8.3 185 950 818 133 58 20 420 187 19.0 67 571-0.10
8.2 155 1920 tila 205 68 20 28 212 -- 63 791 0.10780514 --

7.5 340 310 214 240 20 11.0-0.H5 415 0 12.0 128-0.10180729 --

SVl3 780511 - 7.9 165 985 125 130 25 52 350 210 0 62 428 -0.10
7.9 175 1150 1H7 164 58 85 550 24( 0 72 445 0.10780515 --

788726 -- 8.1 239 1720 1512 186 30 82 740 234 0 69 832 -0.10
780729 -- 7.7 345 195 132 21 2.0 12.0 2.0 102 0 7.0 60 -0.10
786921 -- 1.7 225 1630 1812 172 98 160 990 154 0 126 830 --

BT-tC 830303 0.94 8.5 -- 1530 1160 130 55 140 690 - -- 140 !!0-0.10
830413 0.99 8.3 -- 2750 2300 230 120 290 1(N -- -- 222 liN --

4

O |b '

BT4C 821026 0.61 -- -- -- -- - -- - - -- -- - -- --

821206 1.0 -- -- -- -- -- -- -- -- -- -- -- -- --

830119 3.2 -- -- -- -- -- -- -- -- -- -- -- -- --

830214 40 -- -- -- -- -- - -- -- - -- -- -- --

830302 2.2 8.2 -- 1280 860 IN 42 120 490 -- -- 142 420 0.10 l

243 780 --830413 1.5 8.3 -- 2250 1690 170 87 240 10N -- --

830517 1.1 8.1 -- 31 H 2(20 250 130 340 15 M -- -- 273 12M -

- 830603 0.10 -- -- -- -- -- -- -- -- -- -- -- -- --

225 1500 -0.10830621 0.02 8.3 -- 38N 3320 320 180 448 22 H -- --

- 830708-0.010 -- -- - -- -- -- -- -- -- -- -- - --

830811 0. N0 -- -- -- -- - -- -- -- -- -- -- -- --

830907 0.000 -- -- -- -- -- -- -- -- -- -- -- -- --

320 12 H 0.10C14C 870105 0.28 7.9 -- 34M 26M 280 130 330 1600 -- --

870212 3.1 8.0 -- 2630 18 N 230 92 230 11H -- -- 240 950-0.10
130 3 N 0.20870305 121 8.0 -- 950 640 72 30 81 360 -- --

870403 20 8.3 -- 2060 15 N 190 75 190 880 -- -- 240 780 -0.10 |
140 470 0.20870504 31 8.2 -- 1290 940 110 47 120 550 -- --

'

-- -- 86 320 0.30870518 37 7.9 -- 930 620 78 31 67 370

!

O
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flELI10.2-3. sui 11CI-tiftiGUILIffDift-revised 2/94(continued).

Slf! DittDISCI pl th COID fDS Ca 8: la 504 8003 003 ALI HARD 103 i

CH-DC870527 (5 8.0 840 560 71 27 68 320 88 290 0 20-- -- -

870625 2.6 8.2 -- 28N 20H 210 31 250 12H -- -- 260 QN -9'10
870723 0.11 8.1 -- 3380 2700 320 130 370 1700 -- -- 27015H-0'10
870827 0.13 8.2 -- 2720 28N 2H 120 350 1700 -- -- 29g ggg.g,ig

9

.

O
.
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71BLI10.2-3.SUlFACI-WA7ttQUALITTDATA-revised 2/94(continued).

C
S17I DATI 102 MH3 Al As Ba B Cd Cr Co i le Pb Hn

SWil 780510 0.02 0.12 0.70 -0.010 -0.03 0.25 -0.005 -0.010 -0.010 -0.10 0.42-0.010 0.02
180513-0.010 0.15 0.24 -0.010 -0.03 0.26 -0.205 -0.010 -0.010 -0.10 0.02 -0.010 -0.010

780729-0.010 0.21 -0.05 0.010 -0.03 0.26-0.005-0.010-0.010 0.36 0.09-0.010 0.05
180921 -- -- -- -- -- -- -- -- -- -- -- ---0.010

5182 180511 -0.010 -0.10 0.15 -0.010 -0.03 0.28 -0.005 -0.010 -0.010 -0.10 -0.02 -0.010 0.010
780514-0.010 0.46 -0.05 -0.010 -0.03 0.10 -0.005 -0.010 -0.010 -0.10 0.36-0.010 0.02
788729-0.010 0.21 -0.05 0.010 -0.03 0.26 -0.005 -0.010 -0.010 -0.10 0.94 -0.010 0.07

SWl3 780511 -0.010 -0.10 -0.05 -0.010 -0.03 0.54-0.005-0.010-0.010 0.20 -0.02 -0.010 0.13
180515 0.02 0.11 -0.05 -0.010 -0.03 0.03-0.005-0.010-0.010 0.13 0.22-0.010 0.21
780726 -0.010 -0.10 -0.05 -0.010 -0.03 0.09-0.005-0.010-0.010 0.40 0.05-0.010-0.010
780729 -0.010 0.33 -0.05 0.02 -0.03 -1.0-0.005-0.010-0.010 0.16 0.48-0.010 0.09
780921 -- -- -- -- -- -- -- -- -- -- -- -- 0.08

BF-IC 830303 -- 0.09 -- 0.001 -1.0 0.05 -0.001 -0.010 0.001 0.30 0.03 -0.001 0.16
830413 -- -- -- -- -- 0.03 -- -- -- 0.40 0.02 -- 0.11

O- Bi-DC 830302 -- 0.14 -- 0.001 -0.10 0.10 -0.001 -0.010 0.002 0.30 0.02 -0.N1 0.18

0.50 0.02 0.42830413 -- -- -- -- -- 0.21 -- -- -- --

0.50 0.03 -- 0.40830517 -- -- -- -- -- 0.19 -- -- --

0.42 0.003 -0.010 0.004 0.50 0.07 0.002 0.550.06 -- -0.001830621 ----

CH-DC870105 -- -- -- -- -- -- -- -- -- 0.60 -- -- --

-- -- -- !0.50870212 -- -- -- -- -- -- -- -- --

870305 -- -- -- -- -- -- -- -- -- 0.30 |-- -- --

g,4g .. .. ..37g4g3 .. .. .. .. .. .. .. .. ..

37g5g4 .. .. .. .. .. .. . .. .. g ;g .. .. ..

0.30 -- -- -
870518 -- -- -- -- -- -- -- -- --

8.30 -- -- --
870527 -- -- -- -- -- -- -- -- --

0.40 -- -- --
870625 -- -- -- -- -- -- -- -- --

870123 -- -- -- -- -- -- -- -- -- 0.40 -- -- --

870827 -- -- -- -- -- -- -- -- -- 0.50 -- -- --

|
,

|

!
|

|
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TABLE 10.2-3. SUIIACI-WAftt HALITI Data - revised 2/94(continued).

Sitt DATI Hg Ho Hi Se SiO2 Ag 0 i la la226 th230 Pb210 P

SWil 780510 -0.001 -0.05 -0.02 -0.010 4.2 0.010 0.01 -0.05 -0.010 2.8 -0.60 8.8 --

780513 -0.001 -0.05 -0.02 -0.010 1.1 -0.010 0.001 -0.05 -0.010 2.1 -0.60 5.0 --

780729 -0.001 -0.05 -- 0.010 -0.10 -0.010 0.007 -0.05-0.010 1.2 -0.60 2.0 --

1.4 -0.60 3.0 --
780921 -- -- -- -- -- -- 0.01 -0.05 --

SW12 780511 -0.001 -0.05 -0.02 -0.010 0.50-0.010 0.03 -0.05 -0.010 1.8 -0.60 0.00 --

780514 -0.001 -0.05 -0.02 0.010 0.50 -0.010 0.010 -0.05 -0.010 -- -- -- --

780729 -0.001 -0.05 -0.02 0.010 -0.10 -0.010 0.001 -0.05 -0.010 6.0 -0.60 1.6 --

SW13 780511 -0.001 -0.05 -0.02 -0.010 0.30 -0.010 0.001 -0.05 -0.010 -0.60 -0.60 12.0 --

780515 -0.001 -0.05 -0.02 0.010 0.90 -0.010 0.003 -0.05 -0.010 7.0 -0.60 7.0 --

780726 -0.001 -0.05 -0.02 -0.010 -0.10 -0.010 -0.001 -0.05 -0.010 -0.60 -0.60 0.60 --

780729 -0.001 -0.05 -0.02 -0.010 -0.10 -0.010 -0.001 -0.05-0.010 -- -- -- --

780921 -- -- -- -- -- -- 0.007 -0.05 -- 0.80 -0.60 1.0 --

BF-8C 830303 -0.0 -- 0.005 -0.001 -1.2 -- -- -- 0.010 -- -- -- 0.03
33g413 .. .. .. .- 1.6 -- -- -- -- -- -- -- --

BI-DC 830302 0.0005 -- 0.005 -0.001 2.8 -- -- -- 0.010 -- -- -- 0.02
830413 -- -- -- -- 2.3 -- -- -- -- -- -- -- --

g3g517 .. .. .. .. 1,4 .. .. .. .. .. .. .. ..

0.010 0.001 1.9 -- -- -- 0.03 -- -- -- 0.03830821 0.0 --

CH-DC870105 -- -- -- -- 14.0 -- -- -- -- -- -- -- --

870212 -- -- -- -- 14.0 -- -- -- -- -- -- -- --

-- -- -- -- 8.3 -- - -- -- -- -- -- --
870305

37g4g3 .. .. .. .. 13,g .. .. .. .. .. .. .. ..

37g3g4 .. .. .. .. 8.2 -- -- - -- -- -- -- --

81g5tg .. .. .. .. 7.3 .. .. .. .. .. .. .. ..

7.6 -- -- -- -- -- -- -- --
870527 -- -- -- --

870625 -- -- -- -- 13.0 -- -- -- -- -- -- -- --

14.0 -- -- -- -- -- -- -- --
870723 -- -- -- -

870827 -- -- -- -- 14.0 -- -- -- -- -- -- -- --

O
_
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TABLI19.2-3.SUHFACI-WATIIQUALiffDATA-revised 2/94(continued).

-

|

!

NOTES:
1

"-" sign before a value indicates that the value is less than ;

the detection limit. Value shown is lower detection limit.

HARD = Hardness, in mg/l of CACO 3.

ALK = Alkalinity, in mg/l of CACO 3.
3

All values are in MG/L except as otherwise noted and the following:
COND = conductivity, in mircromhos/cm @ 25 DEG C.
Eh = Eh, in millivolts.
pH = pH, in standard units.
Ra226 = Radium-226, in pei/1.
Th230 = Thorium-230, in pci/1.
Pb210 = Lead-210, in pel/1.

BF-RC = Belle Fourche/ Rattlesnake Creek
BF-DC = Belle Fourche/ Dry Creek

t O CR-DC = Cheyenne River / Dull Creek
V

i

1
1

|
l
.

|

-
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10.3 GROUND WATER

10.3.1 REGIONAL GEOLOGIC SETTING

The Reno Creek permit area is located in the south-central Powdor River Basin, ten miles southwest of

the town of Wright. Pero Junct:en. Geologic structure in the permit area is relatively flat with gentle

dips westward toward the basin axis. Dip calculations on the top of the Felix Coal, a good subsurf ace

marker in the permit area, indicate westerly dips of 20 to 50 feet / mile (0.2 to 0.5 *)(Plates 9.2-9.6).

True dip is to the west-northwest. Outcrops in the permit area are primarily the Eocene Wasatch

Formation, with same thin alluvial deposits in stream beds.

The Wasatch Formation in the permit area consists of north trending channel sands, with widths of

individual channels ranging from a few thousand feet up to several miles. Uranium occurs in epigenetic

roll-front deposits in coarse to very coarse arkosic channel sands. Zones of interest include the Ore

Sand, Upper Aquitard, Lower Aquitard, and Upper Aouifer. The top of the Ore Sand is at depths of 150

to 290 feet in the permit area and is massive on the western portion of the permit area due to stacked

or coalesced channels. This massive unit is 160' thick. The massive unit bifurcates into two sand

bodies in the eastern portion of the permit area, thinning to a minimum of 50+' (Structural Cross-

sections, Plates 9.1-9.9). The mineralized zone in the Ore Sand has a thickness of approximately 15

to 20 feet (PRI Environmental,1993). The Ore Sand is confined by an Upper and Lower Aquitard

composed of low permeability siltstone, shales, mudstones, and thin coals. The top of the Upper

Aquifer is encountered at depths of 20 to 180 feet in the permit area. It is up to 80' thick and grades

from a well developed sand in the western permit area to scattered, thin, low permeability sand lenses

in the eastern permit area. This facies change occurs along a line trending NNW through the center of

the permit area (Plate 10.3-2) with the poorly developed sand occurring east of the line.
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10.3.2 AQUlFER CHARACTERISTICS

\

Table 10.31 presents the basic wellinformation on EFNI wells in and near the Reno Creek permit area.

A listing of wells outside the permit area in this region is presented in Table 10.3-2. This table contains

the well depth, depth to water, and estimated yield. The aqu:fer " %!ch come of 'hece ;c!!c cre

comp?cted ic tb Upper equi!cr or *hc-Ow4snd, Some of these wells are completed in the Upper

Aquifer and some in the Ore Sand. This specific aquifer identification was only presented p cfermed

where sufficient information was available and is noted in Table 10.3-2 and on Plate 10.2-1 Plate

10.2-1 shows the locations of the regional weils and Plate 10.3-1 shows the permit well locations.

Hydro Engineering (HYDRO) has re-analyzed the previous Rocky Mountain Energy (RME) pump tests.

These are presented as Attachment 10A - RME Pump Tests. In addition, HYDRO conducted short,

single-well pump tests on 11 project wells in June and August,1993. These are presented as
,

Attachment 10B - EFNI Pump Tests. Straight-line analyses were utilized in evaluating these data with

the application of Neuman type curves to adjust the straight line coefficient for unconfined aquifer

conditions. A discussion of the aquifer test theory relevant to the analysis of these data'are presented

in Attachment 10C - Aquifer Test Theory. Both confined and unconfined conditions exist within the

permit area.

(
Aquifer characteristics derived from the EFNI and RME pump tests are summarized in Table 10.3-3.

The net aquifer thickness reported in Table 10.3-3 is the effective aquifer thickness, adjusted for clay '

and sitt interbeds and also for the screened interval. The sand thickness from Table 10.3-1 is gross

sand, which is inclusive of clay and silt interbeds and not adjusted for the screened interval. Ore Sand

transmissivities ranged from 11.4 gal / day /f t (RI-7/EFNI) to 6490 galldaylft (RI-11RME). The Ore Sand

may occur as a coalesced, massive unit or two sands (Upper and Lower Ore Sand) separated by 10 to

50 feet of siltstone and shale. In either case, both intervals were screened. Thus, in wells RI-1 through

RI-9, where en Upper and Lower Ore Sand are present, both are included in the screened interval and

contribute to the observed data. The 11.4 transmissivity value for RI-7 is an outlier (the next lowest

value is 753) and is not thought to be representative of the Ore Sand in this area. This well may not

be properly connected with the Ore Sand. Mean Ore Sand transmissivities were calculated from the

!

i
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EFN1 and RME data both separately and combined. These respective values are 1800,1950, and 1920

gal / day /ft. Mean hydraulic conductivities for the Ore Sand are 1.8 ft/ day or 0.52 darcy. The highest

values for T and K are associated with the thicker portion of the aquifers. Storage coefficients or

specific yields were calculated for tests in which observation wells were monitored (RME data). Values

ranged from 1.3E-4 up to 0.11.

Table 10.3-3a is a cornparison of Ore Sand transmissivity (T) values derived from EFNI (HYDRO) and

RME pump tests. In some cases, RME conducted more than one pump test on a given well, in these

cases, data for each test is shown. Values based on recovery data are indicated by parentheses.

Aquift.r type is also listed for each well. The EFNI and RME transmissivities generally agree in order of

magnitude. The variations in values for the same well can be attributed to differences in pump rates,

length of test, and straight-line fit. The RME tests were conducted at higher pump rates for a longer

period of time. Values can be categorized in three ranges: high = 3000+ gallday/ft; intermediate =

1000-3000 gal / day /ft; low = < 1000 gal / day /f t. The high values are in wells with confined conditions

(RI-1, RI 3) located in the western half of the permit area (Sections 29 and 31) where the Ore Sand is

thicker and more massive. These wells are separated by an area of intermediate T (RI-2). The low

range of T is exhibited by wells RI-4, RI-5, and RI-6, which are semi-coafined or unconfined and located

in the east half of the permit area where the Ore Sand bifurcates and thins.

O
Note the greatest variation in values is in wells having unconfined conditions. These are much more

difficult to interpret. Some factors influencing the interpretation are the straight line fit, saturated

thickness and change with time, well storage, discharge rate, and duration of test.

Higher transmissivities will be reflected in higher well yields while higher hydraulic conductivities result

in higher groundwater velocities for an equal gradient. However, lower (intermediate) transmissivities

can result in a more uniform sweep of injected fluids with less likelihood of channeling fluids through

high permeability streaks.

The Upper Aquifer was tested in four of the EFNI pump tests. These data demonstrate the effects of

the facies change from a thick, well-developed sand in the western permit area to a series of poorly-

Reno Creek Permit No. 479 Revised 2/94
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developed, thin, lenticular sands in the eastern permit area (Plate 10.3-2). RI-30U has a well-developed

sand with a transmissivity of 1230 galldaylft, RI-15U and RI 24U have transmissivities of 13.4 and

1.8 galiday/ft, respectively. Respective hydraulic conductivities for these three wells are 1.8,0.06, ;

and 0.02 f t/ day (0.52, 0.02, 0.006 darcy).

10.3.3 CONFINING UNIT CHARACTERISTICS

The Ore Sand (s) are confined by an upper and lower aquitard. The Upper Aquitard is defined as the

clays and silts (both overlying and underlying) associated with the Felix Coal. The " Felix Coal" is

actually two coal seams separated by a clay layer as interpreted from electric logs and drill cuttings.

An isopach map of this material (Plate 10.3-3) demonstrates a range of 20' to 75' with the thicker

interval on the eastern portion of the mapped area. This area of thicker Upper Aquitard correlates well

with the area in which the Upper Aquifer is poorly developed. Values of 20" or less indicate the Upper'

Aquitard is essentially limited to the F^"- Cea! shales overlying and interbedded with the Felix Coal.

A documented case of a coal seam having aquitard characteristics exists at the Ruby Ranch in-situ

project, six miles WNWof Reno Creek. The MW-3 wellis completed in the Elignite and was monitored

during a single-well test. The coalis at a depth of 250 feet, comparable to the Felix Coal at Reno

Creek. Transmissivity in the E lignite was determined to be < 1 galMay/ft and the resulting hydraulic

conductivity 0.022 ft/ day or 7.3 md.

The Lower Aquitard consists of a thick transitional sequence of shales, silts, and clays; discontinuous,

lenticular sand bodies; and thin, tightly cemented zones. The RN3932 drill hole on cross-section D-D',

Plate 9.5, demonstrates the Lower Aquitard. Of the 253 foot interval from the base of the Ore Sand

to the unnamed coal marker,132', or 52.2% consists of shale and tight silt, reference Plates 9.2

through 9.9 (Permit Area Structural Cross-Sections). The sands occurring in this Lower Aquitard

interval are finer grained and less permeable, as described in drill cuttings and observable on electric

logs, than the Ore Sand. These fine-grained sands are laterally discontinuous, usually thin, and are

distributed vertically throughout the aquitard interval.
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Laboratory vertical permeability (k) data for core intervals in the Upper and Lower Aquitards in EFNI

RN3910C are presented in Table 10.3-7. These analyses were performed by Core Laboratories.

Western Atlas International, Casper, Wyoming. This test hole was located in the E/2 of the NWl4 of

section 29-T43N R73W. The Lower Aquitard cores were taken from an 11 foot thick shale and

siltstone cored zone immediately below the Ore Sand. The Lower Aquitard permeabilities are

decreasing with depth. The value at 404.5' equates to 0.16 millidarcies (1.5E-7 cm/sec). The Upper

Aquitard cores were taken in a silty interval, resulting in higher permeabilities ranging from 1.44 to 9.87

md (1.6E 6 to 1.1 E 5 cm/sec). The laboratory permeabilities were determined from sample plugs taken

from the larger core. It was necessary to freeze the relatively unconsolidated core to obtain adequate

samples for testing. The plugs were oven-dried and placed in a steady state permeameter. The

permeability to air was determined by applying a pressure differential across the sample. Flow rate and

permeability were then calculated. Adjusting the laboratory permeabilities from air to water results in

a decrease of 21.7% The empirical relationship, K , = 0.783 K,,, can be used for this purpose. The

core samples were disturbed by: initial coring, handhng, freezing, p|ugging, and drying. Therefore, it

is very possible that the actual permeabilities to water in the aquitard are lower than the laboratory

values.

Two additional Upper A quitard core samples listed in Table 10.3- 7 (221. 9 ft and 223. 8 ft) were recen tly

analyzed by Huntingdon Chen-Northem, Inc. (H/C-N), Denver, Colorado. The analysis was run with |
water at a confining pressure of 85 psi to simulate the overburden pressure. The resulting

permeabilities of 0.18 and 0.28 md (1.9E-7 and 3.0E-6 cm/sec) confirm that the Upper Aquitard

possesses low verticalpermeabilities to water under sub-surface conditions,

in a clastic depositionalsequence, the true barriers to verticalmigration are thin, hnrizontalclay, shale,

or carbonaceous faminations and/or thin, horizontal tightly cementedlayers. It is unlikely that handling

would reduce such verticalpermeabilities.

The two samples analyzed by H/C-N are felt to be the most representative of the Upper Aquitard
properties.

Reno Creek Permit No. 479 Revised 2/94
Amendment Apphcation
11|25193

10 18

,

t

]



~ . . . - .- - .. -

.

10.3.4 GROUND WATER FLOW
D

Piezometric maps were constructed for the Ore Sand and the Upper Aquifer in the permit crea (Plates

10.3-1 and 10.3-2). The Ore Sand map indicates ground water flow to the ENE with a gradient of 23.9

f t/rni or 0.0045 ft/ft. A ground water velocity of 0.09 ft/ day (32.9 ftlyr) was calculated for the Ore-

Sand aquifer using the following input with the above gradient: average hydraulic conductivity ;

(permeability) 2.0 ft/ day and effective porosity 0.1. The Upper Aquifer has a complex ground water
<

flow pattern in the permit area due to the east-west facies change discussed earlier in this report and

a decreasing hydraulic gradient across the permit area. The west to east facies change in the Upper

Aquifer has apparently resulted in two different hydrologic systems in the permit area. The

groundwater flow in the western half of the permit area (well developed sand) is to the NW wJh a

gradient of 21.6 ft/mi or 0.0041 f t/tt. A ground water velocity of 0.074 ft/ day (27.0 tisyr) was

calculated for this area using a hydraulic conductivity of 1.8 ft/ day and an effective porosity of 0.1.

The eastern half of the permit area has ground water flow trending from W to NW with a gradient of -

47.3 f t/mi or 0.0090 f t/f t. Ground water velocity for the poorly developed Upper Aquifer in this area

is 0.0036 ft/ day (1.3 ftlyr) using a hydraulic conductivity of 0.04 ft/ day and effective porosity of 0.1.
,

Vertical flow in the adjacent aquitards is inferred to be downward from the head differences between '

the Upper Aquifer and the Ore Sand aquifer. Experience in the Powder River Basin supports the head !

in the Upper Aquitard being of similar magnitude but slightly less than the head in the Upper Aquifer.

Therefore, the head in the Upper Aquitard is thought to be several tens of feet above the Ore Sand head

(compare Plates 10.3-1 and 10.3-2).

10.3.5 GROUND WATER CUALITY

Groundwater quality data are presented for project wells having RI, M, OB, P, USM, LSM, and WW

designations (excluding RI-10, RI-11, RI 37, & RI-41 which are included with the reg'onal wells due toi

their locations) and regional wells [ livestock, domcstic, and construction wells]in' Tables 10.3-5 and

10.3-6, respectively. Project weils are shown on Plate 10.31 and regional wells on Plate 10.2-1. An t

inventory of regional wells is presented in Tabla 10.3-2. '
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Woodward-Clyde Consultants conducted the initial sampling of wells and selected springs in the area

in 1976. Specific fieldprocedures are not known, but EPA-recommendedpreservation techniques were

uset Field measurements included temperature, conductivity, pH, alkalinity, hardness, and chloride.

These samples were analyzed by ACCU-Labs Research, Inc., Wheatridge, CO. Ground water samples

collected by Hydro-Engineering in 1993 were placedin pre-rinsed containers. Guideline 8 preservation

procedures were followed (filtered, HNO3,; filtered, none; raw; non-filtered, H2SO4; cooled to 4 *C).

Temperature, conductivity, andpH were monitored during pumping. Samples were taken after two to

three casing volumes had been produced and field parameters were stable. These samples were

analyzed by Energy Laboratories, Casper, LW, per Guideline 8 for major constituents, trace metals, and

radionuclides.

The ground water quality data presentedin Table 10.3-5 have been screened both visually and against

a range of two standard deviations from the mean for outliers. These values are flaggedin the table.

The Ore Sand (s) and the Upper Aquifer were treated as separate populations. Although well RI-9 has

high values flagged as outliers for many constituents, it is considered a valid member of the Ore Sand

population. Ths data for this well are considered valid.

Project wells were sampled numerous times during 1978 and 1979. Additional sampling occurred on

selected wells in 1982. Wells sampled during 1993 include RI-1 through RI-7, RI-9, RI 15U, RI-24U.

RI 25U, RI-30U, RI-42C, and RI-43C. Upper Aquifer wells have a "U" suffix, other wells are completed

in the Ore Sand. Constituent concentrations vary within the permit area with no significant trends

evident, vertically or laterally. A review of the 1993 data for TDS and SO, in the Ore Sand reveals

ranges of 569 2354 mgli (TDS) and 40-1126 mg/l(SO ) and respective means of 1126 and 700 mg/l.4

Similar values for the Upper Aquifer are 179-1745 mg/l (TDS) and 40-1042 mg/l(SO ) with respective4

means of 1104 and 580 mg/l. The anomalously low constituent concentrations from well RI-15U are

not thought to be representative of the Upper Aquifer. These values are much lower than other Upper

Aquifer or Ore Sand wells and may indicate water from a shallower aquifer channeling downward

behind casing in RI-15U cr cross-flowing from another well or test hole. The low constituent

concentrations observed in RI-15U are most likely a function of a relatively short flow path from a

recharge areajust east of the permit area. It should be noted that this wellis located on the east side

Reno Creek Permit No. 479 Revised 2/94
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of the permit area, where the Upper Aquifer consists of thin, poorly developed, lowpermeability sands.

Subsequent sampling in this wellindicates concentrations increasing towards values observedin other
,

|
Upper Aquifer wells. The constituent concentrations observed thus far may not be representative of

the actual water quality in this low-permeability well. |

|

'!
HCO, values can vary. The relationships of HCO, CO, and pH for wells RI-1, RI-3, and RI-4 indicate j
the data are valid. Noting that these cbserved anomalies occur in the early well data, it is likely that i

these data represent early contamination from drilling and completion fluids. The 1993 values are
|

interpreted as more representative of the present actual conditions.,

|

|
A review of all the project well water quality data characterizes the ground water as generally hard and !

alkaline with high total dissolved solids, sulf ates, and iron. The watet generally meets DEO standards

for livestock consumption for all constituents EXCEPT Ra-226. Radium-226 values are highest in wells

completed in the Ore Sand and exceed the livestock consumption standard of 5 pCill in ten of the

fourteen Ore Sand wells for which radium data is available. Ranges of major constituent concentrations
,

are: (all concentretions are in mg/l)

TDS (Ore Sand) 569-3307 HCO 0-5783

TDS (Upper Aquifer) 179-1795 SO. 1 -1875

Ca 24-465 Cl 2.6-40
P

Mg 0-132 alkalinity 16-1370

K 2.1-52 hardness 46-1700

Na 20-605

P

The regional wells were sampled by Woodward-Clyde Consultants for Rocky Mountain Energy Company

in November 1976. These wells are completed in either the Ore Sand, Upper Aquifer , or sand stringers . ,

,

'

above the Upper Aquifer. Ground water from these wells is similar to that from the project wells.

Major constituent concentration ranges are: (all concentrations are in mg/l)

,

_.
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TDS 412-5180 HCO 14-3713

Ca 6.4-400 SO, 22-2860

Mg 1.2-365 Cl non-detect.-19

K 1.7-32 alkalinity 10-348

Na 11-575 hardness 362-1700

NI radium-226 levels were less than the DEO ground water standard of 5 pCi/!. The highest Ra-226

value was 1.2 pCill at the Red Well,1.8 miles SSW of the permit area. It is noteworthy that the

Underwood #8 well (437325bc) has a Ra-226 value of C.20, even though it is completed in the Ore

Sand ar,d is located 1.5 miles east of the permit area, downgrad;ent wit;e respect to ground water flow

in the Ore Sand. Tuis is evidence of natural attenuation processes actively restricting rauanuclides to

the immediate vicinity of the mineralized zones. The screened interval of a well also impacts the radium

values by dilution in wells screened beyond the mineralization. / tis also important to note that the data

for this wellis vintage 1976.

O
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TABLE 10.3-1. BENO CREEI BASIC VELL INF0kNAT10N
=====================.=========:.=..=====:=============.===-===.u=====.u====,=

REASURED TCP 50iT0H GROSS ST& TIC

GROUN!) DEFTH STlftUP VEll TOTAL 0F SAND OFSAN2 SIND SCREBED LEFTE 11) VATB LH EL

VELL ELEVATION DalllED AD0VEISD DIANETER DEFTH ElEVITION E!EVATION THICINESS INTERYal VIT H 6/93 ELEVITION

DEB NORTHING EASTING (It-asl) (f t-130 (ft) (ir.) ift-sp) AQUlFER (ft-asi) (ft-ast) (fi) (ft-Isd) (ft-ap) (ft-sst)

RI-7 1088861 378118 5212.70 330.0 1.5 5 327.9 05 4386 4874 1120 190 - 330 243.64 (964.56

RI-12 1079463 363331 5325.20 (60.0 0.5 5 -- OS 5013 4871 142.0 310 - 460 337.43 4988.27

RI-13 1088858 378035 5214.50 306.0 2.0 5 203.48 0S (996 4837 99.0 206 - 306 -- -

HI-14 10846B6 380986 5144.62 260.0 10.2 5 -- OS 4332 4899 93.0 152 - 245 -- -
,

RI-150 1091190 377780 5268.35 245.0 0.8 5 244.4 UA 5057 5027 30.0 195 - 245 178.35 5090.80
'

RI-16 1091232 377802 5270.07 405.0 0.8 5 3S6.9 OS 4338 d876 122.0 315 - 335 -- -

111-18 1032129 378038' 5238.79 370.0 0.5 5 361.2 OS 5004 (877 127.0 280 - 363 293.14 4346.15

RI-21U 1099543 379038 5176.40 195.0 1.3 2 - UA $054 4981 73.0 137 - 195 105.34 5072.36
*

RI-22 1095715 379394 5215.72 380.0 1.5 2 400.3 CS 4381 4835 146.0 300 - 380 279.52 4337.70 1

RI-23U 1036338 373185 51S9.74 108.0 1.7 2 - UA 5039 4S71 68.0 129 - 208 144.93 5026.51

11-240 1058019 376479 5125.42 146.0 0.8 5 138.1 UA 5016 4337 14.0 120 - 140 60.73 5065.49

RI-250 1030365 366494 5073.03 116.0 1.7 2 113.1 U1 5047 4633 50.0 66 - !!6 36.04 5038.69

RI-28 1094303 370512 5108.81 370.0 1.6 5 370.4 OS 4308 4743 165.0 213 - 370 141.58 49E8.83

RI-300 1094256 370476 5106.88 150.0 1.2 5 158.3 UA 5030 4948 82.0 79 - 158 60.57 5027.51

R!-320 1032613 373191 5223.30 252.0 1.5 2 - UA 5043 (374 63.0 182 - 250 181.45 5043.35

R!-330 1035681 369197 5056.08 133.0 1.5 2 - UA 5026 $ll3 86.5 59 - 133 (0.88 5016.70

El-34 1094273 370441 5101.29 360.0 0.8 5 347.7 OS 4910 4744 166.0 183 - 360 132.35 4369.65

Al-3SU 1081926 368535 5272.81 228.0 1.4 5 -
UA 5113 5070 (3.0 51 - 207 201.21 5013.00

El-42 103l360 378900 5242.56 400.0 2.3 5 -- 103 5112 5072 10.0 338 - 357 235.52 4349.34

RI-43 1094105 373754 5234.73 460.0 1.1 5 -
LOS 4870 4777 93.0 406 - 425 279.28 4356.55

NOTE:

8: BLOCRIGEATTHISLIPTH

OS = ORE SAND

LOS : LOV B ORE SAND

U1:UPFBAQUIFER

OiiE SAND VELLS AliE SGEENED IN BOTH UFFB AND IGER ZONES, WHESE PRES?hT.

Revind 2/54

i'
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TABLI 19.3-2. Ilf!It0tf Of !!G10llL WILLS 110 SPl!ICS 11 THE flClliff Of THI III0 CIIII PROJICT - Revised 2/94.
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

VAft!LITIL
...........................................

DATI0F

Vf0HIIG ILIfOf DIPf3 DIPf3 70 WAftt LITIL
L0011108 WILLPfluif LAID SUtf Of VILL WifIt IIASOi!Hilf fitLD

f(l)-t(W)-SIC 0VittAID/01Ill! HUMBIt AQDiftt (ft-asil (ft) (ft-Is) (so-yr) (gts) IIHalIS*
..................................................................................................................... ........

42-72-6bd Underwood 16 3921 WasatchTs. 5924 279 -- -- --

42-72-18bb HardWaterSpringWell 18855 WasatchIs. 5949 259 110 5-66 19

42-73-lbb Onderwood if 25469 Wasatchis. $195 140 - -- --

42-73-Ica West il 3914 Wasatchfa. 5199 248 169 6-65 19

(2-73-1dd Undervood 19 25462 WasatchTs. 5119 129 -- -- --

42-73-2ba HorthMcClareWell 18847 Opper$d. 5115 IN 39 6-69 29

42-73-2ba2 EcClure Well 18848 Ore Sd. 5129 2H IN 3-61 15 WQ

42-73-5ba Hi-sarWell 18851 Ore $d. 5219 358 119 9-51 5 WQ

42-73 6bd O'NeilIl 33284 Ore Sd. 5159 254 99 5-76 5

42-73-6dc 0' Heil 14a 17469 Ore $d. 5200 276 139 8-73 39

42-73-8ca Deep Well 12a 18148 Wasatch fa. 5249 (50 189 7-51 5 VQ
WQ42-73-19eb II-9 52564 Ore $d. 5108 298 138 6-93 --

42-73-11cd HarCockWell 18853 Vasatchis. 5199 275 115 7-57 15

42-73-15ab teso il 4726 WasatchTs. 5119 3N 79 7-79 15

42-73-23be 11-19 52565 L. Ore $d. 5153 279 189 6-93 -- WQ
42-73-23bc2 t1-36 61879 O. Ore Sd. 5152 175 156 6-93 --

WQ42-73-23bc3 11-37 61889 L. Ore Sd. 5151 275 186 6-93 --

42-73-27ad I!-11 52566 L. Dre Sd. 5974 185 87 6-93 -- WQ
4273-27ad2 11-49 61883 Vasatch is. 5974 98 92 6-93 --

42-73-27ad3 21-41 61884 L.OreSd. 5915 179 93 6-93 -- WQ
42-74-lab Lastif 19245 lboreUpperSd. 5159 129 89 1953 -

42-74-3ca farlor154-2 14689 Vasatchfa. 5229 275 125 1948 --

42-74-12db tedWell 18852 Vasatchfa. 5214 234 129 7-51 6 WQ

(2-74-13ab forseril 3827 WasatchIs. 53N 237 139 1279 19

42-74-23cb talph 11 122(3 WasatchTs. 5149 229 -- -- --

(2-7436ac farmerCrestil 26304 Wasatch Ts. 5960 336 39 6-74 10

43-72-5bd Hilleril 1558 VasatchIs. 5929 233 39 19-66 --

43-72-6bd tabyIl 1553 Vasatch Is. 5149 225 49 10-66 -

43-72-39ab Pattersos14 2936 Vasatchis. 50H 2H 69 12-72 --

43-72-39de Cosser 119 2324 WasatchIs. (999 55 25 12-68 -- VQ
43-73-lbd Dobreos il 1556 Vasatch is. 5149 299 35 10-66 --

43-73-Idb Ilghraril 1569 Wasatch is. 5119 - 229 25 10-66 --

43-73-Idd HosseWell11 1557 Vasatchfa. 5119 295 35 19-66 --

4373-3db Willardif 1885 Vasatchis. 5169 59 18 10-42 5

43-73-4dd Willard819 2888 Wasatchis. $999 165 99 6-68 29

43-734dd2 Willardil 2992 Vasatchfa, 5118 95 19 6-41 7

43-73-944 Willard19 2887 VasatchTs. 5989 152 119 4-64 29

(3-73-19de Willard16 2884 WasatchTs. SIN 195 69 9-54 20 -WQ

(3-73-22cd Willard12 2889 OreSd. 5139 238 219 7-49 5

43-73 23ac Pattersos il 2H33 OpperSd. $978 59 15 7-45 -

4373-24ab Patterson82 2H34 Vasatchis. 5959 39 6 7-37 --

43-73-24de Pattersos 13 2H35 Wasatchis. 5936 269 79 849 -

-- -- -- WQ43-73-25be Onderrood il 3923 OreSd. 5929 359

43-732$dd Cosser1191 34H4 Wasatebfe. -- 2H 65 6-16 25

43-73-25dd2 Cosser122 5329 Wasatchis. 59N 188 (9 8-79 39 (WQ)

43-73-26be Willard14 2882 OreSd. 5989 295 159 6-69 29

4373-28ab Willard15 2883 Opper$d. 5169 89 68 8-62 6 WQ

a.,. c= e.eo. c. , . ..o
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fAllt 19.3 2. Ilfttf0lf Of IIGICIAL WILLS 119 SPillGS II til flClliff Of tit 1110 Citt! PROJECf - Revised 2/94.
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

("N WAfttLtithQ ...........................................

DAftOf
Vf081IG IlliOf DtPfl DtPfl TO Witti LtitL j

LOCAfl01 WILLPittif LAID S0if Of VILL VAftt IllSORIBilt f!!LD
f(I)t(W)-SIC OVlttAID/0tIllt IBBBtt 1Q91111 (ft-ast) (ft) (ft-Is) (soyr) (gpe) IllitlSt |
.............................................................................................................................. !

4373-38db Lur 19 26955 Ore Sd. 5959 174 75 T74 19 |
43-733246 Willard13 2881 Opper Sd. 5159 99 65 6-43 19 N i

(3-73-32ce fackerVell 18841 Ore Sd. 5149 3N IN 7-58 5 I

437333ab Dadenood il 25454 Wasatchis. 5289 468 289 2-74 !--

43-73-33de Didenood IS 25458 Wasatchfe. 5299 SH -- -- --

43-73-34aa Didenood it 25455 Wuatch Ts. 5168 til -- -- --
i

(3-73-34dd Undenood 13 25456 Vuatch fa. 5148 188 -- -- --
|

43-73-34dd2 Dedenood til 254f1 Wasatchin. 5146 189 ;-- -- --

437335aa Patterson15 2N37 Upper $d. 5985 2H $9 1942 --

43-7338ac Cossertil 2325 Ore Sd. 5996 IN 68 10 69 WQ--

4374-Idb Hooreit(Griggs) 5(19 Wasatchin. 5925 83 30 8-41 49

4374-19bd Hoore15 5432 WasatchTs. 5168 2W 159 T-58 5

4374-13cd BakerSpringil 7127 Vasatchis. 5837 19 8 11-76 --

43-74-14ba Todd12 2Nf2 Vasatchis. 5148 169 69 T-56 -

43-74-16dd SS816 19247 WuatchFe. 5138 295 1H 1956 --

43-ft-22ae fodd13 2Nf3 WasatchFr.. 5839 IN 68 1959 --

43-7424th BakerSpring12 5845 Vasatchis. 5986 6 9 11-76 -- VQ
4374-25da Lar 16 19244 OpperSd. 5129 189 38 1953 -- N
437426db Lair 18 19246 Wasatchfa. 5249 IN 118 9-78 19

O 43 74 28adfoddil 2071 Vu atch fa. 5189 IN 48 1934 --

43-7(28da foddf( 2NT4 Vuatch Ts. 5229 144 89 11-66 19

43-74-35ba Lar13 19241 Wasatchfa. 5239 129 N 19(1 --

*N: VaterAnalysis(fable 19.3-6)
Bodified af ter Woodsard-Clyde,1976

(N):WaterAnalysisfiledsithStateIngineer;notineladedinthisreport.

|
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flBLI 19.3-3. 59Hilf Of IQUlfll CI!!1071115f105 - levised 2/94.
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

VILL IIflHlitt ft11581351Titi Iftt1911C

50. YIICIIISS LOGLOG SIBI-LOG BIST TALUI C0l MCfliiff S

(ft) (gyd/ft) (gpd/ft) (ft/dar) (darer)
................................................................................................

tillf1STS
................................................................................................

4789 4789 3.8 1.1 --II-l 169 --

11-2 121 -- liff liff 1.3 9.37 --

11-3 154 -- 3729 3729 3.2 9.93 --

11-4 124 -- 1170 1170 1.3 0.37 --

11-5 96 -- 753 753 1.8 9.3 --

11-6 67 -- 812 812 1.6 9.46 --

11.4 11.4 9.93 9.99811-7 56 ----

11-9 129 -- 2929 2929 2.3 9.65 --

13.4 13.4 9.H 9.9211-159 39 ----

11-150(2) 39 --

1.8 1.8 9.02 9.99511-249 13
----

1239 1239 2.1 8.6711-398 89
----

. . . - - _............. ........................................ = - - .................

158ftSTS
....................... .....................................................................

929 929 1.1 9.3108-1ftST 115
----

1939 1939 1.2 0.35 9.1P-1 115 --

1689 1689 2.9 9.57 9.9471-1 !!5 -

E-4 115 -- 1689 1689 2.9 9.57 9.924

19M 1999 2.2 9.65P-19 ftSt 113
----

I-12 113 -- 1819 1819 2.1 9.62 9.969

I-16 113 -- liff 1779 2.1 9.61 9.H
1319 1319 1.7 9.48 --112ftST 195 --

2929 2929 2.6 9.75 9.958P-19 195 --

1819 1819 2.3 9.67 9.984t-15 195 --

1-15ftSt 115 -- 1519 1519 1.8 9.51 --

1199 llN 1.4 9.4 0.11P-19 115 --

1-12 115
-

1849 184! 2.1 9.62 9.945--

864 864 9.79 9.2311-5ftSt 96
----

1529 1529 2.1 9.61 9.N2611-22 96 --

1559 1559 1.3 9.3711-28TIST 164
----

1629 1629 1.3 9.38 1.3t-411-34 164 --

11-1(1sttest) 169 -- 64N 84N 5.1 1.5 --

11-1(2ndtest) 169
----

1419 1419 1.6 9.4511-2ftSt !!! ---

11-3(1sttest) 154 -- 3379 3379 2.9 9.86 --

11-3(2ndtest) 154 -- 35N 35N 3.9 9.86 --

542 542 9.58 9.1711 4 f157 !!4 ----

!!N 13N 1.8 9.52 --115f157 96 --

785 735 0.6 9.4511-6ftSt 67
----

11-7ftSt 56

11-6TIST -- -- ----

11-9(1sttest) 119 -- 4919 4919 5.5 1.6 --

2929 2929 3.3 9.9311-9(2ndtest) !!9 ----

11-28f!St 164 -- 1329 1329 1.1 9.31 --

Reno Creet Pemt No. 479 Rev. sed

Amendment App'ecation 234
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O' TABLE 10,3-3a. COMPARISON OF ORE SAND AQUIFER CHARACTERISTICS
DERIVED FROM EFNI (HYDRO) AND RME PUMP TESTS. *

==_==========_====_==========================================
TRANSHISSIVITY, GAL / DAY /FT

_________________________________

WELL NO. EFNI (HYDRO) RME AQUIFER TYPE
_____________________________________________________________

RI-1 4780 6490 (6080) CONFINED
6000 (6190)

,

RI-2 1170 1410 (1170) CONFINED

RI-3 3720 3370 (3430) CONFINED
3500 (4400)

RI-4 1170 (880) 542 (561) CONFINED

RI-5 753 1300 (1520) UNCONFINED

RI-6 812 785 (826) UNCONFINED

RI-9 2020 4910 (2920) CONFINED
2560 (3010)

Note:

r () = COMPUTED FROM RECOVERY DATAig] ORE SAND = UPPER AND LOWER (SCREENED OVER BOTH INTERVALS)

Revised 2/94

|

!

)
!

|

A960 cit #4 Penet No 479 n,v,,,,3

MMNW Matton 2,14
11/25.13 10 29



TABLE 10.3-4. WATER-LEVEL DATA - PROJECT WELLS.

RI-1 RI-2 RI-3 RI-4

WifIt WATIE VAfil littli
Wafil Lii!L Watti LITIL Witti LITIL WAfil LITIL

LITIL ILIVifl09 LITIL Ittilfl01 LIVIL ILi1Afl01 LI1tL Ittilfl01
DATI lit-5P) (ft+!SL) Daft (ft-!?) (ft+HSL) 017I lit-!P) Iftt!SL) Ditt (ft-!?) lit +!SL)

_ _ _ _

820612 107.38 4970.32 820707 139.95 4976.95 820610 215.68 4951.02 820613 214.86 4912.74

820614 101.40 4970.30 930624 137.36 4979.54 820612 215.62 4951.08 820619 205.13 4922.47

820622 107.90 4969.80 930819 137.49 4979.41 820613 215.53 4951.17 820622 205.05 4922.55

820707 108.17 4969.53 820617 216.35 4950.35 820707 204.98 4922.62

820723 108.25 4969.45 820619 215.76 4950.34 820711 235.01 4922 59

930622 102.09 4975.61 820622 215.93 4950.77 820723 205.59 4922.01

930819 102.56 4975.14 820707 216.08 4950.62 930622 189.80 4937.30

820723 216.30 4950.40 930819 190.62 4936.98

930622 210.69 4956.01

930819 210.97 4955.73

O
RI-5 RI-6 RI-7 RI-9

WAfl1 Witil WAIII Witti

Wat!! Lli!L Wit!! LITIL WATIR Liitt WitIE LITIL

LITIL ILITAfl0B LITIL Illiifl01 Lli!L Illflfl01 Ll71L Illiifl01
Daft (ft-!P) (ft+!$L) DAf! (ft-EP) (ft+5SL) DAf! (ft-!P) (It+HSL) 0171 (ft-IP) (f t+!SL)

_ _
_ _

820613 282.70 4938.50 820613 323.82 4844.88 820613 258.55 4955.65 820613 139.22 497038

820622 282.68 4938.52 820622 323.87 4844.83 820707 258.75 4955.45 820707 138.25 4911.35

820708 282.64 4938.56 820707 323.93 4844.71 930629 249.64 4964.56 820709 138.40 4971.:0

820723 283.15 4936.05 930624 321.36 4847.34 930819 250.33 4963.87 820723 138.11 4971.49

930624 281.24 4937.96 930629 321.24 4847.46 930630 137.79 4971 31

930629 282.12 4937.08 930819 321.52 4847.18

930819 281.40 4937.80

0
=== ::
11/2513 1430
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TABLE 10.3-4 WATER-LEVEL DATA - PROJECT WELLS (continued).

RI-10 RI-11 RI-12 RI-13

O
WATIE WATIE Waft! WATIl

VAffl LiitL WAf!! LillL WATIR LlilL iATIH Liilt
lii!L ILITAfl01 Lli!L ILillfl01 LIi!L ELITAfl0i LITIL ILITAf!0H

D171 (ft-!P) (ft+5SL) DATI (ft-HP) (ft+HSL) DATI (ft5P) (ft+1SL) DAf! (ftf?) (it'ESL) -

_ _ _ _

820613 179.91 4973.69 820613 87.57 4986.13 820707 341.50 4984.20 820613 246.32 4969.68
820616 179.00 4974.60 820707 89.63 4984.07 930630 337.44 4988.26 820707 246.80 4969.70
820618 179.20 4974.40 820718 87.98 4985.72 930819 193.53 5022.97

820707 179.22 4974.38 820719 88.06 4985.64

820118 179.28 4974.32 930630 87.38 4986.32

820719 179.47 4974.13

930625 179.93 4973.67

RI-14 RI-16 RI-18 RI-22

O
WAfti WAf!I WATI! WAf!!

Witti LITIL Witti LiitL Vitti LUIL ilATIH LIill,
LITIL ILITAfl01 LITIL ILITATI0I Llf!L ILITAfl01 LITIL IlliAf!0f

DATI (ft-!P) (ft+!SL) Daft (ft-!P) (ft+HSL) Ditt (ft-5P) (ft+!$L) D171 (ft-1P) (ftttSL)
_ _ _ _

820611 323.77 4947.10 820613 295.97 4943.32 820613 229.65 4987.57

820613 323.44 4947.43 820622 296.10 4943.19 820622 281.71 4935.51

820622 323.57 4947.30 820707 296.16 4943.13 820708 280.92 4936.:0
820707 323.59 4S47.28 820723 296.56 4942.73 820723 281.39 4935.83

820711 323.58 4947.29 930819 293.14 4946.15 930624 279.52 4937.70'

930819 279.70 4937.52

3
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TABLE 10.3-4 WATER-. LEVEL DATA - PROJECT WELLS (continued).

RI-28 RI-34 RI-36 RI-37

WAffl Witti Witti Wafil
WAf!! Liill WAfit Liilt Waft! LIVII, Witti Llyl[,
Llill, Illilfl0N Llill Illiat105 !!?!L llli&fl01 Llitt Ill1Afl0!I

Datl (ft!P) (fttiSL) 0171 lit 4P) (ft'5SI) DAf! (ft-5P) (fttHSL) Daft (ft-IP) (ftt!SL)
_ __ _ _ _.,

820620 145.38 4965.03 820707 137.46 4964.54 820714 136.07 5017.27 820714 177.73 4973.66

820707 145.72 4964.69 820713 137.44 4964.56 820715 145.78 5007.56 8207:5 177.70 4973.69

820113 145.68 4964.73 820714 137.30 4964.70 820716 149.25 5004.09 820716 177.70 4973.69

820714 145.60 4964.81 820716 139.19 4962.81 820718 156.29 4997.05 820718 177.98 4973.41

320716 147.65 4962.76 820723 137.70 4964.30 820719 153.63 4999.71 820719 178.28 4973.11

820723 146.42 4963.99 930624 132.35 4969.65 330625 155.49 4397.85 820723 177.69 4973.70

930624 141.58 4968.83 930819 132.44 4969.56 930625 185.70 4965.69

930819 141.57 4968.84

RI-40 RI-41 RI-42 RI-43

Watti WAfli WAfti WAfil

Waft! Lli!L Waft! Lif!L 14712 Liilt Waft! Llill
Llill IlliAfl01 1,111L Illi&fl01 LillL Illi&fl01 Llill Illi&f101

DAf! (f t EP) ( f t tBSt.) 0171 (ft-HP) ( f ttHS1,) Daft (ft4P) (fttHSL) DAf! (f t4P) (ft+!SL)

_._ _ _ -

820718 85.85 4989.30 820?l8 89.48 4986.97 930625 295.51 4949.34 930622 279.28 4956.55

820119 86.06 4989.99 820719 89.55 4986.90 930819 295.54 4949.32

930630 91.55 4983.60 820721 94.90 4981.55

930630 92.87 4983.58

9
Rom Creek Permt No 479 p,,.,,,4
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TABLE 10.3-4 WATER-LEVEL DATA - PROJECT WELLS (continued).

RI-15U RI-210 RI-230 RI-240

O
Watti Wafit WAf!! Wafit

WAf!! LIIIL WATIE LIVIL WitIH LIVIL WAf!! Litil
!,li!L ILItafl0ll lif!L II.Ififl0ll Lli!L ILIVAfl0ll LIVIL !LITAf!0!I

DAf! (ft!?) (ft+2SL) Daft (ftHP) (ft+!SL) DATI (ft-HP) (ft+5SL) DAf! (ft-XP) (ft+!SL)
_ . - _ _

820610 186,74 5082.41 820613 114.94 5062.76 820612 142.15 5029.29 820613 68.35 5057.87

{ 820613 207.70 5061.45 820622 117.66 5060.04 820613 142.10 5029.34 820619 66.65 5059.57

820622 191.21 5077.94 820707 116.93 5060.77 820617 142.75 5028.69 820622 65.34 5060.28

820707 188.45 5080.70 820723 116.36 5061.34 820619 142.15 5029.29 820707 64.55 5061.67

820711 188.28 5080.87 930624 105.34 5072.36 820622 142.16 5029.28 820711 64.31 5061.91
'

930625 178.35 5090.80 330819 106.00 5071.70 820707 142.27 5029.17 820723 91.48 5034.74

930819 178.44 5090.71 820723 142.19 5029.25 930622 60.73 5065.49

930819 63.40 5062.82

|

RI-250 RI-300 RI-320 RI-330

l

Watti WAf!! WAf!! Wafit
Waft! LITIL Waf!! LITIL Wafit LITIL WATIR LITIL
tif!L ILIYAf!01 Lii!L ILITAf!08 LITIL ILITAfl01 LITIL ILITAfl01

DAf! (ft-EP) (ft+!SL) DAf! fit-EP) (ft+85L) DATI (ft-5P) (ft+HSL) Daft (ft-EP) tit +5SL)
,

820612 32.01 5039.72 820617 78.03 5030.05 820622 177.17 5047.63 820707 40.00 5887.64

820614 31.84 5039.89 820620 76.80 5031.28 820707 177.33 5047.47 820723 40.11 5887.53

820622 31.86 5039.87 820707 77.77 5030.31 820723 177.40 5047.40 93062( 40.88 5886.76

820707 32.24 5039.49 820713 76.83 5031.25 930623 181.45 50(3.35

820723 32.35 5039.38 820714 76.96 5031.12

930623 35.45 5036.28 820716 78.87 5031.21

930819 38.42 5035.31 820723 76.84 5031.24

930624 80.57 5027.51

930819 88.67 5027.41

RI-380

Watit Wafit Wafit ditti
Wafil LITIL VATIE LITIL WATIR LIIIL WATII LIIIL

LITIL Ittilfl0ll LITIL ILIllfl01 LITIL ILIilf!0f LITIL ILillf!0f
Daft (ft-1P) (ft+5SL) DATI (ft-5P) (ft+5SL) DAf! (ft-5P) (It+HSL) Daft (ft-EP) ift+15L)

_.__ _ - -

820716 186.45 4987.11

820716 188.17 4985.99

( 820722 197.14 4977.02 )
930!30 201.21 4312.95

Reno Creek Permet ho. 479 n.%
ent Apphcapon 2,94
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71ELI 10.3 5. 61001D-117t! QUALITT D171 - PROJECT SILLS (revised 2/94).

Il!LL DATI Ca Ng la I Cl $04 1003 003 pH pHf CORD COIDf TDS

12.0 (11.5) -- 1535 792111790430 108 0 115 10.0 10.0 330 ----

1118799512 88 17.0 240 11 0 34 690 5.0 24 9.7 -- 1395 --

7H799518 96 0 136 9.9 12.0 422 -- 5.0 ( 11.2) -- 1325 --

704-- -- -- -- 1130120 9.0 14.0 367190625 87
----

7331965790719 88 0 135 9.0 10.0 432 0 14.0 ( 10.9) ----

10H8.1 -- 1220827017 62 -- 213 -- 16.0 646 92 ----

930624 79 7.0 129 4.6 4.6 435 120 0 1.1 7.1 1958 790 105

112780514 88 25 220 7.0 16.0 670 117 0 8.1 -- 1355 -- 1108
798430 108 68 ( 20) 9.0 10.0 6H -- -- 7.4 -- 1580 -- 1422
790518 249 68 (11.0) 8.0 8.0 605 -- -- 7.2 -- 1595 -- 1150
790625 224 63 ( 35) 9.0 0.12 633 254 -- -- -- 1495 1190--

790719 257 63 77 8.0 10.0 765 342 0 7.6 -- 1525 -- 1522
930624 260 63 52 7.5 4.6 770 367 0 7.2 6.8 1684 1280 1340

113780517 99 22 210 8.0 10.0 110 15.0 (34) (9.4) -- 1220 -- 1150
789517 99 22 218 8.0 10.0 710 15.0 (34) (9.4) -- -- -- --

1928790430 108 24 155 8.0 10.0 504 183 -- 7.9 -- 1325 --

8858.0 -- 1355790518 96 32 138 7.0 8.0 490 176
----

942-- -- -- 1310790625 96 27 150 7.0 10.0 517 161
--

1320 -- 1944790719 -- 22 135 9.0 -- 584 181 -- 7.6 --

930622 140 26 190 5.8 2.6 761 187 0 7.2 7.1 1604 1290 1180

114780518 88 17.0 210 14.0 8.0 7N 15.0 19.0 ( 9.7) -- 1410 -- 1124
915 -- 173780828 60 20 170 ( 22) (42) 368 2(4 10.0 8.2 --

7N1105790430 60 17.0 155 9.0 12.0 290 -- 0 7.8 ----

730190517 66 -- 153 7.0 12.0 324 244 0 8.2 -- -- --

198625 60 15.0 160 8.0 14.0 326 239 -- -- -- 1985 -- 122

190720 60 15.0 170 7.0 14.0 370 244 0 7.8 -- 1945 -- 815

930622 67 39 178 4.0 (38) 503 181 0 1.2 7.1 1358 830 931

19951755115790423 96 27 220 8.0 12.0 650 134 -- 7.9 ----

12301830107 0 7.9799511 108 20 256 7.0 12.0 -----

1220199625 100 22 245 8.0 16.0 715 117 -- -- -- 1785 --

13441720790720 104 22 280 8.0 14.0 840 107 0 7.9 ----

791N6 103 28 332 9.0 12.0 950 122 0 7.9 -- 1750 -- 1494
147514007.6263 -- 20 708 105820708 93

--------

930629 103 22 277 5.1 10.9 826 107 6 6.9 7.1 1863 1450 1339

O
Reno Creek Permit No 479 Reesed
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fl3LI 10.3-5. G20HD-01711 QUALiff DATA - Pt0JtC7 WILLS (revised 2/94)(continued).

WILL Daft Ca Hg la I C1 504 1003 003 pH pHf COID COIDf TDS

1450 -- 1461116780828 132 29 250 10.0 14.0 850 112 0 7.9 -

190322 119 27 213 7.0 12.0 755 107 0 8.0 -- 1610 -- 1536
1845 -- 1172799515 116 29 220 1.0 12.0 745 107 -- 7.9 --

1845 -- 1307790625 120 24 250 8.0 18.0 -- 107 -- -- --

1452920 107 -- 7.8 -- 1775790724 120 27 295 8.0 ----

930629 119 25 272 4.8 9.2 909 113 0 6.9 7.0 1911 1480 1385

117190322 31 7.0 180 5.0 24 55 503 0 8.1 -- 895 759--

570790515 32 7.0 189 5.0 20 25 ( 566) -- 8.1 -- 955 --

593790625 32 5.0 ISO 6.0 22 26 ( 561) -- 7.9 -- 920 --

668790724 30 7.0 2N 6.0 18.0 68 ( 556) 0 7.8 -- 900 --

930630 41 9.7 2N 3.3 4.0 56 ( 578) 0 8.1 7.3 963 730 569

119780824 244 60 240 (15.0 ) 14.0 1150 151 0 7.7 -- 1775 -- 1593
3307790427 (457 ) (127 ) 120 11.0 14.0 (1550 ) 342 -- 7.4 -- ( 3140 ) --

25027.4 -- ( 3045)190516 (435 ) (127 ) 160 10.0 15.0 (1560) 354 ----

( 2920) -- 2921790725 (465 ) (132 ) 250 11.0 15.0 ( 1875 ) 354 0 7.3 --

2520211 -- ( 35) 1460 220 -- 7.7 -- 1960820709 343
----

930630 (381 ) 81 243 8.1 14.5 ( 1496 ) 212 0 7.1 7.0 ( 2745 )( 2250 ) 235(

R1150930630 6.5 0.92 63 2.1 17.8 40 ( 60 )(18.5 ) (9.7) (8.2) 316 290 179

930819 28 10.6 102 2.0 29 39 276 0 8.0 6.5 740 450 381

960112021240820711 118 -- 183 -- 26 519 154 -- 8.0 ----

930622 69 12.0 154 3.4 6.6 233 375 6 7.4 6.5 885 650 689

930819 34 7.7 163 4.0 1.9 148 388 9 7.8 7.0 1930 800 568

11250930623 268 87 114 7.5 7.3 1N4 295 0 7.4 6.9 2159 1680 1795
930819 3H 74 110 7.0 7.0 1918 277 0 1.3 6.8 2372 1650 1885

1425139516.0 666 288 -- 7.75511300820713 252
--------

930624 338 84 55 7.6 5.3 1942 328 9 7.2 6.8 2079 1620 1745
930819 317 77 62 8.0 4.5 937 321 0 7.4 6.8 2247 1500 1579

R1420930107 114 22 287 6.8 9.2 891 107 0 8.2 7.9 1757 1400 1339

R1430 930107 50 10.0 140 5.8 5.8 355 110 0 8.6 ( 8.5) 937 175 589

-p I
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flBLI 19.3-5. 610HlHilf!I QUALiff DATA - PIOJECT HLLS (revised 2/94)(continued).

HLL D17I ftHP P P04 HARD 111D7 102 ALI ALIf Al As Ba B Cd

III799439 -- -- -- 279 ---0.991 lia 8.16-0.N5 0.96-0.019-0.N2--

799512 -- -- - - - 299 ---0.010 16.9 -- 9.66 ( -0.02) -0.03 0.25-0.N5
799518 -- -- -- -- ---9.991 199 -- 9.17 -0.N 5 -0.03 -0.019 -0.992
79g7tg .. .. .- 220 -- -- 78 -- -- -- -- -- --

930624 11.5 -- -- -- -- -0.19 98 -- -0.10 -0.991 -0.19 -0.10 -0.919

112789514 -- -- -- 323 ---9.910 35 -- -0.95 0.019 -0.03 (1.5)-9.N5
199430 879 -- 9.H5 289 -- 9.43 -0.995 -0.93 9.92-0.992-- -- --

199518 -- -- -- SN ---9.991 342 -- 9.919 -0.H5 -0.03 -0.019 -0.H2
199719 -- -- -- 9N -- -- 289 -- -- -- -- -- --

-- -- -- -- -0.19 301 -- -0.10 -0.N1 -0.19 -0.10 -0.019930624 11.9

113789517 -- -- -- 338 -- -0.019 25 -- 9.29 9.919 -0.03 . 9.12 -0. N 2
799430 -- -- -- 350 -- -0.991 150 -- 9.94 -0.995 -0.93 -0.019 -0.H2
199518 -- -- -- 370 -- -0.991 144 -- 9.919 -0.995 -0.93 -0.019 -0.992
199719 -- - -- 379 -- -- 148 -- -- -- -- -- --

-- -- -- -- -0.10 153 -- -0.10 -0.991 -0.10 -0.19 -0.919930622 13.9

-- -- -- 388 -- -0.019 16.9 -- -0.95 0.019 -0.93 9.45-0.995114189518
-- -- -- 239 ---0.919 2N -- -0.05 0.010 -0.93 9.97-0.992789828

79g43g .. .. .- 229 -- -- 239 -- -- -- -- -- --

199517 -- -- -- 212 -- -- 299 -- -- -- -- -- --

210 -- -- 18579g729 -- -- -- -- -- -- -- -- --

939622 13.5 -- -- -- -- -0.19 148 -- -0.10 -0.N 1 -0.19 -0.19 0.919

115799423 - -- -- 351 -- -- 119 -- -- -- -- -- --

799511 -- -- -- 359 -- -- 88 -- -- -- -- -- --

199729 -- -- -- 350 88 -- -- -- -- -- ---- --

191996 -- -- -- 372 ---0.010 199 -- -0.05 -0.919 -0.05 ( -1.9)-9.N2
-- -0.19 87 -- -0.10 -9.N 1 -0.10 -0.19 -0.919930629 14.0 -- -- --

459 -- -0.919 92 -- -0.95 ( 9.93) -0.93 9.95 -0.H2216189828 -- -- --

9.95 -0.N5 -0.93 -0.919 -0.992-- -- -- 408 ---0.991 88799322 --

199515 -- -- -- 419 ---0.N1 88 -- 9.919 9.919 -0.93 0.59-0.992
799724 -- -- -- 419 -- -- 88 -- -- -- -- -- ~

930629 14.0 -- -- -- -- -9.19 92 -- -0.19 9.N2 (-9.10 )-9.19 -9.919

0
8tene Cmt Pem:No.479 nov, .d
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flBLt 10.3-5. GROVID-IATIt QUALif7 Difa - PROJICT flLLS (revised 2/94)(contined).

O
VILL Daft 11HP P P04 IAID IllD1 102 ALI ALIT 11 As Ba B Cd

'

0.45 -0,H5 ( 0.17) 0.14 -0.N2-- -- -- 104 ---0.H1 412117798322 --

0.43 -0.N5 ( 0.19)-0.010 -0.002799515 -- -- -- 108 ---0.N1 ( 454) --

( 456 ) -- -- -- -- -- ---- -- -- 104 -- --790724
-- -- -- -- -0.10 ( 474 ) -- -0.10 -0.N1 ( 0.16 ) -0.10 -0.010930630 17.0

119188824 -- -- -- BM ---0.010 124 -- 8.10 ( 0.02) -0.03 -0.010 -0.H2
790427 -- -- -- 1660 -- 9.N5 280 -- ( B 79)-0.H5 0.04 0.02 -0.H2

1680 ---0.001 290 -- 0.02 0.010 -0.03 0.09 -0.002190516 -- -- --

1100 -- -- 290 -- -- -- -- -- --
790725 -- -- --

930630 12.0 -- -- -- -- -0.10 174 -- -0.10 -0.H1 (-0.10 ) 0.10 -0.018

-- -0.10 77 -- -0.10 0.N 1 -0.10 0.10-0.01011150930630 12.5 -- -- --

930819 15.0 -- -- -- ---0.010 226 -- -0.10 -0.N1 -0.10 -0.10 -0.05

11240930622 13.8 -- -- -- -- -0.10 307 -- -0.10 0.N1 -0.10 -0.10 -0.010
930819 11.0 -- -- -- -- 0.13 318 -- -0.10 0.002 -0.10 -0.10 -0.05

O 11250930623 10.5 -- -- -- -- -0.10 242 -- -0.10 -0.N 1 -0.10 -0.10 -0.010
-- -- -- ---0.010 227 -- -0.10 -0.N1 -0.10 -0.10 -0.05930819 11.7

11300930624 10.5 -- -- -- -- -0.10 269 -- -0.10 -0.N1 -0.10 -0.10 -0.010
-- -0.010 263 -- -0.10 -0.001 -0.10 -0.10 -0.05930819 11.0 -- -- --

11420930107 15.0 -- -- -- -- -0.10 88 -- -0.10 -0.N1 -0.10 0.10-0.010

-- -0.10 90 -- -0.10 -0.H1 -0.10 -0.10 -0.01011430930107 14,0 -- -- -- '

O
Reno Creet Permet No. 4 79 Rey, sed

Amendment AppHCetson 2$4
11 r2513 10 37



71BLI 19.3-5. GIOUID-VAftt Q uLiff D171 - F10JICT H LLS (revised 2/34)(continned).

O
VILL Daft Cr Crt Co Ca i le let Pb En Hg Ho 81 113

III790430-0.910 -- ---0.019 0.18 0.02 -- -0.919 0.019-9.N05 -0.05 -0.02 0.12

---0.010-0.010 0.13 -- -0.010 -0.019 -9.H1 -0.05 -0.02 -0.19790512-0.910 --

---0.910 9.36 9.919 -- -0.919 0.010-0.0N5 -0.95 -0.92 0.15799518-0.010 --

790625 -- -- -- -- -- 0.26 -- -- 0.88 -- -- -- --

8.19 -- -- 0.010790719 -- -- -- -- -- -- -- -- --

930624 -0.05 -- -- -0.910 -0.10 -0.05 -- -0.05 9.05 -0.001 -0.19 -0.05 -0.05

112789514-0.919 -- -- -0.019 -0.19 0.04 ---0.010 9.06 -0.091 -0.05 -0.02 0.16

790439 -0.019 -- ---0.019 0.18 0.16 -- 0.019 0.09-0.0N 5 -0.05 -0.02 9.12

790518-0.010 -- -- -0.019 0.14 2.3 ---0.018 9.23-0.0N5 -0.05 -0.02 0.30

790625 -- -- -- -- -- 1.6 -- -- 9.14 -- -- -- --

9.20 -- -- -- --1.7799719 -- -- -- -- -- -- --

930624 -0.05 -- -- -0.910 -0.19 1.6 -- -0.95 0.13 -0.N1 -0.10 -0.05 0.29

II3789517-0.019 -- -- -0.010 -0.19 9.34 -- -0.019 -0.92 -0.N1 -0.05 -0.02 ( 0.60
790439-0.919 -- ---0.010 0.18 0.02 -- -0.919 9.05 -0.N5 -0.05 ---0.091
190518-0.010 -- -- -0.019 9.22 9.03 ---0.010 0.06-0.0005 -0.05 -0.02 0.17

790625 -- -- -- -- -- 0.02 -- -- 9.04 -- -- -- --

g,gt -- -. -- --.. .. .. .. .. gtt .. ..79g719

930622 -0.05 -- -- -0.019 -0.10 9.14 -- -0.05 0.09 -0.N1 -0.10 -0.05 -0.05

114780518-0.019 -- -- -0.019 -0.19 9.21 -- -0.019 9.000 -0.N1 -0.95 -0.02 9.19

789828-0.010 -- -- -0.010 0.18 0.14 -- -0.02 0.05-0.0N 5 -0.05 -0.02 -0.10
-- -- (9.54) -- -- -- --

799430 -- -- -- -- -- 9.29
79g517 .. .. . .. .. g,32 .. .. g,31 .. .. .- ..

790625 -- -- -- -- -- 9.24 -- -- 9.29 -- -- -- --

9.26 -- -- -- --79g72g .. .. .. .. .- 9.42 -- --

930622 -0.05 -- ---0.018 0.29 9.71 -- -0.05 ( 9.48)-9.001 -0.19 -0.05 0.06

( 4.1) -- -- 9.15 -- -- -- --
115790423 -- -- -- -- --

790511 -- -- -- -- -- 9.019 -- -- 9.04 -- -- -- --

790625 -- -- -- -- -- (4.5) -- -- 9.26 -- -- -- --

-- -- 0.06 -- -- -- --9.14790729 -- -- -- -- --

791N6-0.019 -- -- -0.910 0.07 0.14 -- -0.05 0.03 -0 H1 -0.05 -0.04 -0.019
930629 -0.05 -- -- -0.919 -0.10 -0.05 -- -0.05 0.10 -0.N1 -0.19 -0.05 -0.95

---0.019 9.22 0.32 -- -0.02 0.05-0.0095 -0.05 -0.02 -0.19!!6789828-0.010 --

,

O
. . - - . , , -
D6Mt Appa CatKm 294s

11/25'93 10 30
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.

71BLI 10.3-5. 6200lD-RATIR QUALit! DATA - PROJICf itLLS (revised 2/94)(contioned).

WILL Daft Cr Ort Co Ca T le let Pb Ha Hg Ho Hi 153

|

-- -0.010 0.22 0.13 ---0.010 0.09-0 N05 -0.05 -0.02 -0.010116790322-0.010 --

799515-0.010 -- -- -0.010 0.32 0.42 ---0.010 0.08-9.N05 -0.05 -0.02 0.14

1.5 -- -- 8.14790625 -- -- -- -- -- -- -- -- --

8.33 -- -- 0.05790724
- -- -- ---- -- -- - --

930629 -0.05 -- -- -0.010 -0.10 -0.05 -- -0.05 0.06 -0 H1 0.10 -0.05 -0.05

217790322-0.010 -- -- -0.010 ( 0.84 ) 0.54 -- -0.05 0.04-0.0005 -0.05 -0.05 -0.010
790515-0.010 -- -- -0.010 ( 0.99) 0.94 -- -0.010 0.02-0.H05 -0.05 -0.02 0.20

-- -- 0.06 -- -- -- --0.08790625 -- -- -- -- --

0.03 -- -- -- --
790724 -- -- -- -- -- 0.21 -- --

930630 -0.05 -- -- -0.010 0.33 -0.05 -- -0.05 0.02 -0.H1 -0.10 -0.05 -0.05

---0.010 0.18 0.20 -- -0.02 0.04-0.N05 -0.05 -0.02 -0.10119780824-0.010 --

790427 -0.010 -- -- -0.010 -0.10 9.30 ---0.010 0.27-0.0N5 -0.05 -0.02 -0,10
-- -0.010 0.22 0.85 ---0.010 0.32-0.0005 -0.05 -0.02 0.36790516-0.010 --

-- -- - -- -- 0.68 -- -- 0.18790725
- -- -- --

930630 -0.05 -- -- -0.010 -0.10 0.73 -- -0.05 0.19 -0.001 -0.10 -0.05 -0.05

81150930630 -0.05 -- -- -0.010 1.1 -0.05 -- -0.05 -0.010 -0.N1 -0.10 -0.05 0.26

930819 -0.05 - ---0.010 1.0 -0.05 - -0.05 0.010 -0. H 1 -0.10 -0.05 0.30

- -0.010 0.52 -0.05 -- -0.05 0.16 -0. H 1 -0.10 -0.05 0.1011240930622 -0.05 --

930819 -0.05 -- ---0.010 0.70 -0.05 -- -0.05 0.15 -0.001 -0.10 -0.05 0.10

11250930623 -0.05 -- -- -0.010 -0.10 -0.05 -- -0.05 9.48 -0.N1 -0.10 -0.05 0.31

-- -0.010 -0.10 0.71 -- -0.05 0,55 -0.001 -0.10 -0.05 0.50930819 3.05 --

11300930624 -0.05 -- -- -0.010 -0.10 1.9 -- -0.05 0.16 -0.H1 -0.10 -0.05 0.29

930819 -0.05 -- -- -0.010 -0.10 1.2 ~ -0.05 0.22 -0.001 -0.10 -0.05 0.30

11420930107 -0.05 -- ---0.010 0.10 0.10 -- -0.05 0.12 -0.001 -0.10 -0.05 0.12

:

11430930107 -0.05 -- -- -0.010 0.11 -0.05 -- -0.05 0.010 -0.001 -0.10 -0.05 0.06

Reno Creen Permit No 4?9 Revesed
Me%ftent Apphcatet 2 34
11/2613 10 19
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f1BLt 10.3-5. GIOUID-Vift! QUALI77 DATA - PROJICT HLLS (revised 2/94)(continued).

HLL Daft 103 Se lg 7 In D ta226 71230 $102 DSSDH OH Be th

la111790430 -0.05 -0.005 -0.010 -0.05 (0.26) 0.N4 3.3 0.90 9.48 -- -- --

190512 0.20 -0.010 -0.010 -0.05 -0.H5 ( 0.25) -- -- -0.10 -- -- -- 130

8.16 -- -- -- 75190518 0.08 0 H 5 -0.010 -0.05 0.03 0.02 -- --

790625 -- -- -- 0.05 -- 0.N3 -- -- -- -- -- -- 46

-- -- -- -0.05 -- 9 N3 4.2 0.50 0.30 -- -- -- 70790719

---0.N1 -- -- -- -- -- -- --

827017 -- -- -- --

12.4 -- -- -- --

930624 -0.10 -0.N 1 -- -0.10-0.010 0.02 3.3 --

212789514 0.10 (0.02)-0.010 -0.05 -0.005 0.N6 -- - -0.10 -- -- -- 165

150790430 0.010 -0.N5 -0.010 -0.05 0.11 0.N( 3.5 0.90 0.90 -- -- --

790518 0.06 -0.005 0.010 0.05 0.04 0.N2 -- -- 0.21 -- -- -- 205

230790625 -- -- -- -0.05 -- 9.N2 -- -- -- -- -- --

-- -- -- -0.05 -- 0.N1 2.0 0.50 1.2 -- -- -- 190790719

930624 -0.10 -0.N1 -- -0.10 0.02-0.0003 1.1 -- (16.9 ) -- -- -- --

-- -- -- 110113789517 0.60 0.010 -0.010 -0.05 -0.005 ( 0.24) -- -- 1.3
-- -- -- -- -- -- -- -- -- 1108 -- -- --

789517

790430 0.010 -0.005 -0.010 -0.05 ( 0.25) 0.01 8.7 0.90 0.55 -- -- -- 145

-- -- -- 195-- -- 0.12790518 -0.05 -0.N 5 -0.010 -0.05 0.03 0.02
790625 -- -- -- -0.05 -- 9.N8 -- -- -- -- ~ -- 234

0.01 7.7 9.90 0.75 -- -- -- 180-0.05790719 -- -- -- --

930622 -0.10 -0.N 1 -- -0.10-0.010 0.02 9.5 -- ( 15.9 ) -- -- -- --

114780518 ( 5.0)-0.010 -0.010 0.11 -0.005 ( 0.17 ) -- -- -0.10 -- ~ -- 110

248-- -- -0.10 -- -- --789828 0.20 -0.H 5 -0.010 -0.05 -0.N 5 0.09
1400.02 -- -- -- -- -- --79g43g .. .. .. .. ..

0.04 -- -- -- -- -- -- --

190517 -- -- -- -- --

233-0.05 -- 0.03790625
-- -- -- -- -- --

-- -- --

1.2 -- -- -- --
-- -- -- -0.05 -- 0.03 99790720

--

9.3930622 -0.10 -0.001 -- -0.10 -0.010 0.03 32 -- -- -- ----

140-- 0.N8 -- -- -- -- -- --

115790423 -- -- -- --

250-- -0.05 -- 0.010 -- - -- -- -- --
790511 -- --

-- -0.05 -- 0.003 -- -- -- -- -- -- --

790625 -- --

-- -- -- 185-- -0.05 -- 0.N8 18.5 1.1 0.30790720 -- --

33010.3 -- -- --

791 N6 -0.010 -0.010 -0.02 -0.05 -0.010 -0.001 -- --

.. .g,gt .. .. .. .. .. _ ..
32g7gg .. .. .. ..

930629 -0.10 -0.N1 -- -0.10 0.05 0.N6 13.6 -- ( 15.9 ) -- -- -- --

O
Reno Crook Pwmit No 479 Revised
Amendment ApphCation 2.94
11:2543 10-40



___

7ABLt 19.3-5. GIDHD-Hill QHLIf7 Db1 - PROJICT HLLS (revised 2/94)(continued).

HLL Daft 103 Se Ag i In 0 ta226 Th239 SiO2 DSSH OH Be n

399116 789828 -0.19 ( 0.92)-9.910 -0.95 -0.995 ( 0.18) -- -- -0.19 -- -- --

110799322 -0.95 -0.N 5 -0.019 -0.05 9.919 9.98 (249) ( 4.8) 9.43 -- -- --

183799515 -0.05 -0.M5 -0.019 -0.05 0.19 0.04 -- -- 9.95 -- -- --

9.95 -- -- -- -- -- -- 242799625 -- -- -- -0.95 --

0.92 (224) 3.4 0.15 -- -- -- 199-- -0.95798724 -- -- --

93H 29 -0.19 9.H1 -- -0.10 9.93 0.02 136 -- 19.2 -- -- -- --

105117 799322 -0.05 -0.995 -0.919 -0.05 -0.M 5 0.94 4.3 -0.50 9.3 -- -- --

189199515 1.1 -0. H5 -0.010 -0.05 9.04 9.N4 -- -- 1.3 -- -- --

799625 -- -- -- -0.05 -- 9.919 -- -- -- -- -- -- 233

195-- -0.05 -- 9.N2 3.9 9.49 9.5799724
-- -- --

-- --

9.7939639 -0.19 -0.991 -- -0.19 -0.019-9.9N 3 3.9 -- -- -- ----

( 350 )119 789824 -0.19 9.919 -0.019 -0.95 -0 M5 0.01 -- -- -0.10 -- -- --

799427 -0.95 -0.995 -0.019 9.95 ( 9.25 ) 9.993 52 1.8 9.28 -- -- -- 169

295-- -0.10 -- -- --

799516 9.87 -0.H5 9.99 -0.95 9.93 9.N3 --

-- -- -- -0.05 -- 9.992 52 2.9 0.15 -- -- -- 215799725
---0.991820709 -- -- -- -- -- -- -- -- -- -- --

939639 -0.19 -0.M1 -- -0.19 9.95 9.N93 7.5 -- 13.0 -- -- -- --

13.2 -- -- - --

R1150930639 -0.10 -0.H 1 -- -0.19 -0.919-9.9N3 (-0.29 ) --

9.3930819 -0.10 -0.N1 -- -0.19 9.92 9.N3 1.( -- -- -- ----

0.0311240829711 -- -- -- -- -- -- -- - -- -- -- --

930622 -0.10 -0.N1 -- -0.10 0.02 0.19 1.6 -- 17.7 -- -- -- --

930819 ( 9.34) 9.N2 -- -0.19 9.92 0.03 9.99 - - 14.1 -- -- -- --

14.3 -- -- -- --

11259939623 -0.10 -0.N1 -- -9.19 9.94 9.95 2.1 --

16.2939819 -0.19 -0. H 1 ---0.N1 9.93 9.N5 2.4 -- -- -- ----

- 9.N2 -- -- -- -- -- -- --

11390820713 -- -- -- --

939624 -9.19 -0.H1 ~- -0.19 0.02-9.9993 1.1 -- 17.2 -- -- -- --

18.2 -- -- -- --

930819 -0.19 -0.H1 -- -0.15 0.98 9.H4 2.1 --

11.9 -- -- -- --

1I420930197 -0.19 9. N9 -- -0.19 -9.919 9.N7 ( 244) --

11430929197 -0.19 9.N7 -- -0.10 -0.019 9.07 72 -- 6.6 -- -- -- -

Reno Creet Permit No. 4 79 Revised
Amendment Appecet.on 2/94
11/2S/93 1041



THLI 18.3-5. GROUIIHIATIE QUALIff DATA - PROJICT VILLS (revised 2/H)(continned).

VILL Daft 103 Se lg i In 8 h226 th230 SiO2 DSSUH OH Be th

NOTES:

" " sign before a value indicates that the value is less than-

the detection limit. Value shown is lower detection limit.

An "f" subscript on a parameter indicates values were field measured.

HARD = Hardness, in mg/l of CACO 3.

ALK = Alkalinity, in mg/l of CACO 3.

DSSUM = Calculated sum of dissolved solids, in mg/1.

HARDT = Total Hardness, in mg/1.

ALKT = Total Alkalinity, in mg/1.

All values are in MG/L except as otherwise noted and the following:
TEMP = uater temperature, in DEG C.
COND = conductivity, in micromhp= /qc. B 25 DRG C.
Eh = Eh, in millivolt.s.
pH = pH, in standard units.
Ra226 = Radium-226, in pci/1.
Th230 : Thorium-230, in pei/1.

( ) = Outliers

O
!

Reno Creen Permit No. 479 Re m ed
Amement Aopacation 214
11/2S.13 to 42 j

i
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71BLE 19.3-6. G800 0-11111 QIALITTD171-RIG 10IALIILLS.

VILL * Daft Ca Hg la I C1 SO4 2003 003 pH COID TIEP TDS,_
(
%/

41721dd761139 339 189 255 6.6 17.9 1879 196 -- -- -- 8.9 29H

4173(aa 161138 229 48 2N 6.4 9.9 1978 93 -- -- -- 9.9 1640

427220ed 761139 340 135 259 8.2 15.9 1768 189 -- -- -- 19.9 2128

427220cd2761139 (N 365 575 11.0 24 2869 425 -- -- -- 6.9 5189

19.9 151842732ba2761139 278 76 56 8.9 2.0 869 300 -- -- --

7.5 925 -- 77517.9 249 21742735ba 829727 89 -- 195 ----

42738ca 161139 245 125 43 6.6 -1.9 992 296 -- - -- 12.0 1689

427319e789824 244 69 249 15.0 14.9 1158 151 0 7.7 1775 1593--

3397p. 790427 457 127 129 11.9 14.0 1559 3(2 -- 7.4 31(9 --

(''j 799516 435 121 160 19.9 15.0 1569 354 -- 7.4 3945 -- 2592
739725 465 132 258 11.8 15.0 1875 354 8 7.3 2929 -- 2921

7.7 1369 -- 2529211 -- 35 1469 229829799 343 ----

930629 381 81 2(3 8.1 14.5 1496 212 9 1.1 2745 12.0 2354

427329ae 161139 225 53 54 7.5 11.9 684 249 -- -- -- 19.9 1229

1176427323be199427 152 51 59 8.9 12.9 519 183 -- 7.4 1449 --

9597.4 1399199516 169 (6 18 7.9 12.9 579 til
---

1965199724 172 44 IN 8.9 16.9 665 161 9 7.6 1335 --

7.6 1255 -- 135929 (97 169427323be 829118 187 -- 96 ----

427327ac789825 119 (8 47 8.9 19.9 369 22( 0 7.7 lif -- 893

7027.4 1979790427 126 56 15.9 8.9 19.9 356 232 ----

O
Reno Creek Permet No. 479 Revised

ent Aps*taten 2/94



71Et 15.3-6 G100D-117tt G01511T 9171 - !!GICI15 IILLS(contissed).

WILL" D178 Ca Eg la I C1 504 HCO3 C03 pi COID 7tIP 7DS

O
427327ac796516 1H 54 6.8 7.8 19.9 360 234 0 7.2 1145 -- 752

799725 136 54 (f 7.0 19.0 432 239 0 7.3 1929 -- 785

427327ad 827819 119 -- 45 -- 21 289 238 -- 7.1 929 -- 975

427331de761130 81 25 18.9 4.9 3.0 115 296 -- -- -- 19.8 412

427336bb161139 84 31 52 4.9 5.0 218 215 -- -- -- 10.0 575

427412db761138 310 159 91 9.1 12.0 1440 171 -- -- -- 10.0 2219

437230de761136 129 46 29 6.0 12.9 412 193 -- -- -- 9.9 797

437236ac161139 389 205 195 8.6 8.9 2980 14.0 -- -- -- 9.9 3330

43731db 761193 135 55 31 6.4 -1.0 393 296 -- 8.4 11H 10.9 815

829727 58 -- 158 19.9 388 143 -- 7.8 11N -- 825--

437319de761138 138 35 38 3.6 5.0 298 298 -- -- -- 10.0 688

437325be761138 6.4 1.2 IN 1.7 19.6 22 222 -- -- -- 18.8 276

437326bb761139 235 41 395 7.3 9.9 15N 62 -- -- -- 19.9 2229

437328ab161194 228 54 28 4.3 3.8 582 296 -- 7.5 14N 9.8 11N
761138 229 54 28 4.3 3.9 582 299 -- -- -- 9.0 11H

437332ab161184 345 119 66 8.8 9.9 1299 254 8.3 23H 9.0 1968--

761139 345 115 88 8.9 9.8 1299 254 -- -- -- 9.9 1968

9
Reno Creek Permet No. 479 Revabad

Amer @nent Appkcaten 21d
117513 1044
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filit 10.3-6. 6100lD-Vifil QUAL 1YY Difi - IIG10llL VILLS(contina:4),

WILL* Dit! Ca It la I Cl SO4 2003 003 pH C01D flip TDS
f
\

437424bb761130 140 69 155 32 14.0 642 371 6.0 ---- -- --

7.8 584 10.0 404437425da761103 93 24 11.0 2.1 3.0 36 303 -

761130 33 24 11.0 2.1 3.0 96 303 -- -- -- 10.0 404

780125 80 32 32 3.0 7.0 42 317 0 -- -- - --

O

t

Rem Crseu Permt No 4 79 Revoed
Ameronerit Appocation 294
11/25193 10 45



71BLE 10.3-6. CR0is9-V1711 QUALl?Y D171 - !!G10115 VILLS(continaad).

WILL* Di7t P HAID IllD7 102 ALI ALI7 11 As Ba B Cd Cr

O
160 !!013H 16N41721dd761130 - -- - -- -- -----

-- -- 835 -- 76 85 0.10 0.010 -0.50 -0.10 0.0241734aa761130 --

13N 1470 -- 154 205 -- -- -- -- -- --427220cd761130 -

348 395 -- -- -- -- -- --17H 2640427220cd2761130 ---

1930 -- 246 275 0.05 -0.010 -0.50 -0.10 0.004 -42732ba2761130 -- -

42735ba761130 -- -- -- -- - -- - -- - - -- --

1220 -- 242 290 0.33 0.010 -0.$9 0.20 0.004 --42738ea761130 -- --

8N ---0.010 124 -- 0.10 0.02 -0.03 -0.010 -0.002 0.010427319e780824 -

790427 -- 1660 - 0.N5 280 - 0.79 0.N5 0.04 0.02 0. M2 -0,010

0.02 0.010 -0.03 0.09-0.N2-0.010790516 - 1680 - -0.N1 290 -

290790725 -- 1700 -- -- -- -- - -- -- -- --

-- -0.10 174 -- -0.10 -0.N1 -0.10 0.10 0.010 -0.05930630 - --

8N -- 204 255 0.05 -0.010 -0.50 0.10 0.N4427320ae761130 -- - --

590 - -0.N1 150 -- 0.36-0.2 0.03-0.010-0.N2-0.010427323be190427 -

0.02 -0.N5 -e.03 0.02 0.H 2 -0.010590 --0.N1 1(9799516 ----

132190724 -- 610 -- -- -- -- -- -- -- --

427323be790421 -- -- -- -- - -- -- -- - -- -- --

470 ---0.010 184 -- -0.05 -0.N5 -0.03 -0.010 -0.N2 -0.010427327ae188825 --

190571190427 - -- -- - - -- -- ---

192580790516 - - -- - - - --- ---

O
Reno Crent Permit No. 4 79 Revised

woranent Apphceteen 2S4
1 U25/93 10 46
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filLI15.3-6.GROOID-IAittQIALiffD&fA-IIG101ALltLLS(coatinned).

.

WILL* D&71 P- IAID' 11tD7 Il02 ALI ALIf 11' 15 Ba B Cd Cr
'

-(27327ac799725- 568 -- -- 196-- -- - -- -- -- -- --

427327ad768825 -- -- - -- -- -- -- -- -- -- -- --

427331dc761130 328 243 255-- - -- -- -- '-- -- - --

427336bb761130 - -- 368 176 179 -0.95 -0.019 0.58 -0.19 9.W2 --- -- .

427412db761139 1478 -- 140 179 9.95 -0.919 -0.58 -0.19 9.H 4-- -- --

.

t

437236de761130 -- -- 559 -- 158 295 -- -- -- --
.

--

437236ac761138 16N -- 19.9 59-- -- -- -- - - - - -- --

43731db761193 695 -- -- 243 - -0.95 -0.919 -0.56 9.19 f.H 2 -0.N 5--

'
437318de761138 -- -- 423 244 395 -0.95 -0.019 - -0.19 -0.50 9.H2-- -

437325be161130 39 - 182 295 9.95 -9.919 -0.58 -9.19 9.H2-- -- --

437326bb761138 51 85 -0.95 -0.918 -0.58 -0.16 8.N4 --184-- -- -

i

9.10 9.818 -9.56 -9.16 f. N 4 -8. N 5
~

437328ab761184 -- 423 2(4-- - --

761138 238 395 8.18 -0.019 -0.56 -0.18 9. N4
'

814-- -- -- -- --

298 - -0.05 -0.010 -0.58 -9.19 6.N4 -0.N5437332ab761184 1352 -- ----

1356 -- 298 255 -9.95 -0.918 -0.58 -9.19 9.N 4761130 ---- --

:

43742(bb731130 674 394 349 -- -- -- - -- --- -- --

.

i

i

Reno Creek Perrmt No 479 Revised
Amendment Applicate 2/94
11/2543 10-47

-- . ~ , , . - . -..-r-



7135I19.3-4.G100fM1?ItQUALIffDATA-11G10I15VILLS(coatianed).

WILL* DATI P IllD HARDt 102 ALI ALIf 11 is Ba B Cd Cr

437425da761193 -- -- 248 -- -0.05 -0.018 -0.50 -0.10 8.N2 -0.N 5362--

781139 -- -- 362 -- 248 310 -0.05 -0.019 -0.05 -0.10 8.N ! --

730125-0.919 -- 332-0.019 -- -- -0.05 -3.919 -0.03 -0.019 -0.N5 -0.019

O

O
-

meno Crest reemet No 479 Reveed
Amendment Apphcation 234
117543 1048



_ _ _ _

!

7ABLE 19.3-8. GIMD-IAftt 00AL17f DATA - IIG109AL IILLS(costlesed). ;

|

e
'' VILL * Daft Cat Co Ce I le let Pb ' Ha Hg ' So 11 113-'' (

6.57 9.11 9.29 -- 9.9741721dd 761130 -- -- - ---- -- --

(1734aa761130-0.N5 9.92 0.02 9.29 0.11 32 9,52 9.(5 -0.H 9.92' ----

9.29 8.06 9.12 9.24427229ed161130 -- - -- ------ -- --

8.14.427229ed2761139 -- -- -- 8.34 9.13 1.6 -- -- - ---

42732ba2 761130 -0.995 0.019 9.02 -0.19 0.03 9.32 9.H 9.23 -0.99 9.92 >----

:
42135ba161139 -- -- - .-- -- -- -- -- -- -- -- --

,

42738ea 761130 -0.N5 9.918 0.065 -0.19 9.29 12.9 9.95 9. 99 -9.N -- - 9.919

.

-- 0.919 9.18 9.29 -- -0.92 9.94-9.9995 -0.95 -9.92 -0.19427319e189624 --

-- -0.019 -0.19 9.39 --0.919 8.27-9.9995 -9.95 0.92 -0.19199427 --

---0.019 9.22 9.65 ---0.019 9.32-0.9995 -0.95 -0.92 9.36'799516 --

8.189.68 -- --
799725

-- - - - - ---- -- -- --

939539 -- -- -0.019 -0.19 9.73 -- -0.95 9.19 -0.991 -0.19 -0.95 -0.95

427329ac 761138 0.965 9.919 9.919 9.14 9.96 2.7 9.94 0.96 -0.N -- 6.919 --

-- -0.919 -0.19 9.92 -- -0.019 -0.05-9.9995 -0.95 -0.92 0.19427323be 799427 -

---0.919 9.18 9.79 ---0.919 9.23-9.9995 -0.95 -0.92 9.17799516 --
'

8.119.6119st2( - - - -- -- ---- --.. ._ .. .-

427323be199427 -- - -- -- -- -- -- -- -- -- -- --

!

---9.919 9.32 9.54 -- -0.92 9.15-6.9995 -9.95 -0.02 -0.19427327ac789825 --

9.291.5199427
-- -- -- ---- ---- - -- --

9.292.1 -- --
199516

-- -- -- --
-- -- -- --

O
Reno Cesek Pe' met No. 479 Revised
Arr.coament Apps. cation 2,94
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71BLI 18.3-6. Gt0GID-117!! QUALIV7 M71 - I!GI0IAL IILLS(ecatianed).

WILL* D17! Cut Co Ca T fe let Pb En Hg to 11 1H3

427327ae790725 -- -- -- - 1.6 -- -- 0. 2.1 -- -- -- --

427327ad 788825 -- -- -- -- -- -- -- -- -- - -- --

427331de761130 -- -- -- -0.16 -0.03 1.6 -- 0.04 -- -- -- --

427336bb 761130 -0. N5 0.918 0.018 8.39 -0.03 0.88 0.03 0.36 -0.N -- 9.910 --

427412db 761130 -0.H 5 f.019 -0.N5 -0.19 0.24 33 0.04 8.42 -0.N -- 0.018 --

437230de761138 -- - -- 0.54 0.03 0.10 -- 0.010 -- -- -- --

437236ae761130 -- -- -- 0.57 165 155 -- 4.1 -- -- -- --

43731db761103 -- -- 9.N5 -0.18 0.30 - 0.03 0.13 -0.N -- 0.019 -

437316de 761130 -0.N 5 0.019 -0.N 5 0.38 0.03 0.64 0.03 0.09 -0.00 -- 0.019 --

437325be761138-8.H5-0.N5-0.N5 9.88 0.03 -0.20 -0.010 9.02 -0.00 ---0.N5 -

437326bb161139-0.N5 0.02 8.N5 0.18 6.83 9.55 0.40 0.28 -0.H -- 0.02 --

6.64 0.13 -6.N 8.819 --437325ab761184 -- -- 9.818 f.38 9.64 ----

161138 -0. N 5 6.918 8.918 f.46 8.83 8.64 0.94 9.13 -0.N -- 0.019 --

-- 8.018 8.18 8.89 -- 9.94 9.36 -0.N 0.82437332ab161184 ------

161138 -f.N5 8.819 8.815 9.19 8.07 9.88 9.f4 0.36 -0.N -- 8.02 --

07424bb761130 -- -- -- 8.18 9.21 2.2 -- -- -- -- -- --

O
Rem Creek Permst s.o 479 n.,,, sed
Amendment Apphcation 294
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filLI 10.3-6. GIORD Ilft! QllLITY DATA - IIGI0f1L VILLS(continued).

WILL* DATI 4.t Co Cu f le let Pb h Ig !o li gy)

-- -- 0.005 0.30 0.49 -- 0.03 0.05 -0.00 d'010(37425da761103 -- --

761130 -0.N 5 1.010 0.N5 0.30 -0.03 6.49 0.03 0.05 -4.00 -- 0 010 --

,

-0.05-0.010 0.36 0.07 0.50 -0.010 0.01g -?.001 -0.05 -0.05 -0.10720125 --

|

|

O
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VilLE 10.3-6. G101tH-IATII 881L177 D&71 - !!G10llt IIL5S(coati ned).

WILL * D17I 103 Se is 7 2n 0 la226 th230 SiO2 D5595 th

1

4172161 761130 -- -- -- -- -- 0.02 -- -- 11.0 2757 --

4173(aa761130 -- -0.N5 0.N2 -0.H2 35 -0.N2 9.40 0.10 -- 1600 -

427220cd761130 -- -- -- -- -- -0.N2 -- -- 3.0 2603 --

-- -- 6.0 44(8427220cd276H30 -- -- -- -- -- 0.04 -

(2732ba2761130 -- 0.005 0.N2 -0.N2 1.0 -0.002 0.30 0.H 15.0 1422 -

42735ba820727 -- -- -- -- -- 0.09 -- -- -- -- --

42738ca761130 -- -0.N5 0.N2 -0.N 2 0.08 0.01 0.70 0.H 10.0 1559 --

427319e189824 -0.10 0.010 -0.010 -0.05 -0.005 0.01 -- -- -0.10 -- 350

790427 -0.05 -0.H 5 -0.010 -0.05 0.25 0.063 52 1.8 0.28 -- 160

799516 0.87 -0.H5 0.09 -0.05 0.03 0.N3 -- - -0.10 -- 205

790725 -- -- -- -0.05 -- 9.H2 52 2.0 0.15 -- 215

-- -- -- -- -- -0.H1 -- -- -- -- --

820709
13.0 -- ---0.10 0.05-0.0H3 1.5930630 -0.10 -0.N1 ----

427320ac161130 -- -0. H5 -0.N 2 0.N2 9.48 0.04 0.80 0.10 9.0 1159 --

-- -- 0.11 874 155427323be190427 -0.05 -0.H5 -0.015 -0.05 0.03 0.03

-0.10 S58 215790516 -0.05 -0.H5 0.N6 -0.05 0.03 0.05 -- -

790724 -- -- -- -0.05 -- 0.04 6.0 0.70 -- 1986 205

0.08(27323be 820718 -- -- -- -- -- - -- -- -- --

-0.10 895 345427327ac780825 -0.10 -0.H5 0.010 -0.05 -0. N5 0.01 -- --

-- -- -- 687 170790427 -- -- -- -- -- 0.59
.

i

Reno Crea Permq No 473 Reved
Amevdment ApphCatton 2.94
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f1BLE 19.3-8. G10HD-11TII QUALIff DifA - !!G10flL IILLS(ccatlaned).

I' WILL* DLft 103 Se Ag i In D la226 Th230 SiO2 DSSDE th
(

-- -- -- -0.05427327ac7F!516 0.70 -- -- -- 698 275--

756725 -- -- -- -0.05 6.0 0.70 2.2 798 230-- --

427327ad827919 -- -- -- -- -- 0.25 -- -- - - --

427331de761130 -- -- - -- -- -0.N 2 -- -- 12.0 395 --

427336bb761139 -- -0.N 5 -0.M2 -0.N 2 9.45 -0.N2 0.29 0.00 14.0 562 --

427412db761130 -- -0. N5 0.N 4 -0.092 1.2 -0.H 2 1.2 0.30 8.0 2098 --

07230de761139 -- -- -- -- -- 0.H3 -- -- 13.9 722 --

437236ac761130 -- -- -- -- -- -0.002 -- -- 6.0 2884 --

4373!db761193 -- -0 N 5 -0.H2 -0.092 8.19 -- -- -- 18.9 767 --

O .. .. .. _. .. 8.N5 -- -- -- -- --
>

g2g727

437310de761130 -- -0.N5 -0.N2 -9.N2 0.99 0.N6 0.30 0.10 10.0 657 --

437325be761130 -- -0.N5 -0.N2 -0.N2 0.14 0.N2 9.29 9.30 8.0 261 --

i
.

07326bb761139 -- -0.N 5 9.92 -0.N2 0.29 -0.092 0.49 9.09 9.0 2218 --

|
,

|0.50 0.H 19.9 193607328ab761194 -- -0.N 5 9.N2 -9.N2 9.11 ----

761130 -- -9.N 5 8.N2 -0.N2 0.11 0.H3 0.50 9.N 19.0 1936 1--

437332ab181184 -- -0. H 5 -0.N 4 -0. N 2 0.03 -- 0.N 0.18 5.0 1865 --

161139 -- -0.H 5 -0.M4 -0. H2 0.03 9.N6 0.30 0.19 5.0 1865 --

.

Reno Creen Pemit No 479 Revesed
,
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/

V13LI 10.3 4. GIOUD-f17tt QUALIff D171 - itGIO11L IILLS(coatianed). ,

|
<

VILL * Datt 103 Se Ag i In 0 ta226 Th230 SiO2 DSSDH th

9.H3 -- -- 10.0 1238 --

437424bb761120 - -- -- -- --

10.0 381-0. N 2 -0.N 5 -0.N 2 0.14 0.H2 -- -

437425da761103
----

761130 -- -0.N5 -0. N2 -0. H 2 0.14 0.H2 0.N0 0.000 10.0 381 --

180125 -0.10 -0.010 -0.010 -0.05 0.08 -0.H1 -- -- -- 354 --

NOTES:

sign before a value indicates that the value is less than"-"

the detection limit. Value shown is lower detection limit.

HARD = Hardness, in mg/l of CACO 3.

ALK = Alkalinity, in mg/l of CACO 3.

DSSUM = Calculated sum of dissolved solids, in mg/1.

HARDT = Total Hardness, in mg/1.

ALKT = Total Alkalinity, in mg/1.

All values are in MG/L except as otherwise noted and the following:
TEMP = water temperature, in DEG C.
COND = conductivity, in micrombos/cm 0 25 DEG C.
Eh = Eh, in millivolts.
pH = pH, in standard units.
Ra226 : Radium-226, in pci/1.
Th230 = Thorium-230, in pei/1.

SOURCE: WOODWARD-CLYDE CONSULTANTS, 1976.

* Location - T N, R W, SECTION
descending quarter sections

b a ac = NE 160 acres
SW 40 acres

e d

O
Reno Creen Pwmit No 4 ?> Reved
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gN TABLE 10.3-7. SUMMARY OF LABORATORY-AQUITARD PROPERTIES.
$y ===========================================================

WELL' AQUITARD DEPTH VERTICAL PERMEABILITY
FT MD FT/ DAY CM/SEC

___________________________________________________________

EFNI UPPER 221.0 5.01 @ 1.6E-2 5.4E-6
BN39100 UPPER 221.9 0.18 ** 5.4E-4 1.9E-7

UPPER 222.0 9.50 @ 2.9E-2 1.0E-5
UPPER 223.0 9.55 @ 2.9E-2 1.0E-5
UPPER 223.3 1.44 @ 4.4E-2 1.6E-6
UPPER 223.8 0.28 ** 8.5E-3 3.0E-6
UPPER 225.0 9.87 @ 3.0E-2 1.1E-5
LOWER 394.5 0.95 @ 2.9E-3 1.0E-6
LOWER 396.3 1.44 * 4.4E-3 1.6E-6
LOWER 398.5 0.69 @ 2.1E-3 7.5E-7
LOWER 400.0 1.12 @ 3.4E-3 1.2E-6
LOWER 402.5 0.19 @ 5.8E-4 2.1E-7
LOWER 404.5 0.16 @ 4.9E-4 1.7E-7

* FRACTURED
** PER!!EABILITY TO WATER @ 85 PSI

@ PERMEABILITY TO AIR

Revised 2/94

(

1'

b

O
Reno Creek Pymq No. 479 Revived

Amenament Apot.cetmet 2S4
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10.4 WATER RIGHTS

O
10.4.1 SURFACE WATER RIGHTS

A report from the Wyoming State Engineer's office indicates that there are no adjudicated or

unadjudicated surface water rights within the permit amendment area, nor within one-half mile of the

permit amendment boundary. Where ground water is transported to the surf ace for use in stock ponds

and reservoirs, rights are granted under ground water appropriation permits (see Section 10.4.2 below).

10.4.2 GROUND WATER RIGHTS

10.4.2.1 ADJUDICATED WATER RIGHTS.

There are no adjudicated water rights within the permit amendment area, nor within one-half mile of

the permit amendment area.

10.4.2.2 UNADJUDICATED WATER R!GHTS.

The following lists all unadjudicated water rights issued in the form of ground water appropriation

permits by the Wyoming State Engineer's Office. Each entry below lists the permit number, the original

applicant or owner and address, or subsequent owner if recorded with the State Engineer's Office, the

type of well, well name and the generallocation of the well as taken from the Statement of Completion

on file with the State. All permits on file have been listed and include active permits, abandoned

permits and cancelled permits. Each permit is identified on a map entitled " Permitted Ground Water

and Surf ace Water Map" (Figure 10.4-1). See the chart under 10.4.2.3 below for all completion and

abandonment information available in the files of the Wyoming State Engineer's Office.
|

The list below is divided into two major sections: (i) wells within the permit amendment area, and M

wells within one-half (1/2) mile o the permit amendment boundary. Under each major section, wellsr

are divided into two minor sections: (i) active or current permits; and (ii) cancelled or abandoned

permits.

Reno Creek Permit No. 479 Revised 2/94 |

Arnendment Apphcation
11/25/93
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>

10.4.2.2.1 ACTIVE PERMITS WITHIN PERMIT AMENDMENT AREA

'
<

Permit No./ Owner
of Record /Descriotion Land Description

Permit No. P61867W
Union Pacific Minerals, Inc. T43N. R73W
PO Box 7 Sec. 21: NE%SE%
Ft Worth, Texas 76101-0007

Monitor Well: RI-21U

Permit No. PS2559W
Rocky Mountain Energy Co. T43N. R73W
now known as Union Sec. 21: SW%SE%
Pacific Minerals, Inc.

PO Box 7
Ft Worth. Texas 76101-0007
Monitor Well: RC BM 4 now RI-4

Permit No. '61870W
Union Pacific Minerals, Inc. T43N, R73W

(address given above) Sec. 21: SW% SE %
Monitor Well: RI 24U

"Permit No. P2880P
Edward R. Willard T43N, R73W

410 W Sth St Sec. 22: SE% SW%
Gillette, WY 82716

Stock Well: Willard #2

Permit No. P52560W
Rocky Mountain Energy Co. T43N, R73W .

(address given above) Sec. 27: SW%NW%
Monitor Well: RC BM SA now RI-5

,

|

Permit No. P61868W !
'

Union Pacific Minerals. Inc. T43N, R73W
!(address given above) Sec. 27: SW%NW%

Monitor Well: RI-22 !
!

Permit No. P2883P
Edward R. Willard T43N. R73W
(address given above) Sec. 28: NW%NE%

Stock Well: Willard #5

Reno Creek Permit No. 479 Revised 2/94
Amendment Apphcation
11/25/93 ;
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|

Permit No.P90238W
Energy Fuels Nuclear, Inc. T43N, R73W f
120017 St Ste 2500 Sec. 28: NW%SW% 1

Denver CO 80202
Monitor Well: RI-43

Permit No. P92896W
Energy Fuels Nuclear, Inc. T43N, R73W

(address given above) Sec. 28: NW%SW%
Monitor Well: MP-8

Permit No. P61873W
Union Pacific Minerals Inc. T43N,R73W
(address given above) Sec. 29: NE%SW%

Monitor Well: RI-28

Permit No. P61874W
Union Pacific Minerals Inc. T43N, R73W

(address given above) Sec. 29 NE%SW%
Monitor Well: RI-30U

Permit No. P61877W
Union Pacific Minerals Inc. T43N, R73W

(address given above) Sec. 29: NE % SW%
Monitor Well: RI-34

Permit No. P61878W
Union Pacific Minerals Inc. T43N, R73W

(address given above) Sec. 29: NE % SW%
Monitor Well: RI-35L

Permit No. P92894W
Energy Fuels Nuclear, Inc. T43N, R73W

(address given above) Sec. 29: NE%SW%
Monitor Well: MP-1

Permit No. P92897W
Energy Fuels Nuclear, Inc. T43N, R73W

(address given above) Sec. 29: NE % SW%
Monitor Well: MU-1

Reno Creek Perrmt No. 479 Revised 2!94
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Permit No. PS2557W
D Rocky Mountain Energy Co. T43N, R73W
d (address given above) Sec. 29: NW%SW%

Monitor Well: RC BM 2 now Rl-2

Permit No. PS2558W
Rocky Mountain Energy Co. T43N. R73W
(address given above) Sec. 29: SE%NE%

Monitor Well: RC BM 3 now RI 3

Permit No. P61869W
Union Pacific Minerals Inc. T43N. R73W
(address given above) . Sec. 29: SE%NE%

Monitor Well: RI-23U

Permit No. P92895W
Energy Fuels Nuclear, Inc. T43N. R73W
(address given above) Sec. 29: SE%NE%

Monitor Well: MP-5

Permit No. P61875W
Union Pacific Minerals Inc. T43N, R73W

(address given above) Sec. 29: SE%SE%
Monitor Well: RI-32U

'
Permit No. P92898W
Energy Fuels Nuclear, Inc. T43N. R73W
(address given abovel Sec. 29: SE%NE%

Monitor Well: MU-5

Permit No. PS2556W
Rocky Mountain Energy T43N, R73W

(address given above) Sec. 31; SW% NE %

Monitor Well: RC BM 1 now RI 1

Permit No. P61871W
Union Pacific Minerals Inc. T43N, R73W

(address given above) Sec. 31: SW% NE%
Monitor Well: RI 25U

Permit No. P61872W
Union Pacific Minerals !nc. T43N. R73W
(address given above) Sec. 31: SW%NE%

Monitor Well: RI-27L

Reno Creek Permn No. 479 Revised 2/94
Amendment Apphcation
11/25/93
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Permit No. P2881P
Edward R. Willard T43N, R73W

(address given above) Sec. 32: NW%NE%
Stock Well: Willard #3

Permit No. P18841P
Floyd C. Reno & Sons Inc. T43N, R73W

Box S-600 Sec. 32: SW%SW%
Savageton Route
Gillette WY 82716
Stock Well: Tucker

Permit No. PS2561W
Rocky Mountain Energy T43N, R73W

(address given above) Sec. 33: NE%NE%
Monitor Well: RC BM 6 now RI-6

Permit No. P61864W
Union Pacific Minerals Inc. T43N, R73W

(address given above) Sec. 33: NE%NE%
Monitor Well: RI-18

Permit No. P90237W
Energy Fuels Nuclear Inc. T43N, R73W

(address given above) Sec. 33: NE%NE%
Misc Well: RI-42

Permit No. P61861W
Union Pacific Minerals Inc. T43N, R73W

(address given above) Sec. 33: SE%NE%
Monitor Well: RI-15U

Permit No. P61862W
Union Pacific Minerals Inc. T43N, R73W

(address given above) Sec. 33: SE%NE%
Mon::or Well: RI-16

Permit No. P61863W
Union Pacific Minerals Inc. T43N, R73W

(address given above) Sec. 33: SE%NE%
Monitor Well: RI-17L

Reno Creek Permit No. 479 Revised 2/94
Amendment Appbcation
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Permit No. PS2563W
Rocky Mountain Energy Co. T43N, R73W

(address given above) Sec. 33: SW%SW%
Monitor Well: RC BM 8 now RI-8

|

10.4.2.2.2 ABANDONED OR CANCELLED PERMITS WITHIN THE PERMIT AMENDMENT AREA

Permit No./ Owner
of Record /Descriotion Land Descriotion

Permit No. P60142W (cancelled)
Russell Forgey Construction inc T43N, R73W

| PO Box 722 Sec. 21: NW% SE%
! Casper, WY 82602

Misc. Well: Forgey #4

Permit No. P59471W (cancelled)
| Russell Forgey Construction Inc T43N, R73W
; (address given above) Sec. 21: SE% SW%

Misc. Well: Forgey #2
|

Permit No. P60143W (cancelled)
Russell Forgey Construction Inc T43N, R73W

(address given above) Sec. 21: SE%SW%
Misc. Well: Forgey #3

|

, Permit No. P52549W (abandoned)
|

'

Rocky Mountain Energy Co. T43N, R73W

now known as Union Sec. 22: SW%SW%
Pacific Minerals, Inc.
(address given above)

Industrial Well: ISL Pattern 2

Permit No. PS2550W (abandoned)
Rocky Mountain Energy Co. T43N, R73W
(address given above) Sec. 22: SW%SW%

Misc. Monitor Well: ISL 2M-16

Permit No. PS2551W (abandoned)
3

Rocky Mountain Energy Co. T43N, R73W
{

(address given above) Sec. 22: SW%SW% 1

Misc. Monitor Well: ISL 2M-17

l
l

|

-.-

Reno Creek Permit No. 479 Revised 2/94
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Permit No. P52552W (abandoned)
Rocky Mountain Energy Co. T43N, R73W

(address given above) Sec. 22: SW%SW%
Misc. Monitor Well: ISL 2M-18

Permit No. PS2553W (abandoned)
Rocky Mountain Energy Co. T43N, R73W

(address given above) Sec. 22: SW%SW%
Misc. Monitor Well: ISL 2M-19

Permit No. P52554W (abandoned)
Rocky Mountain Energy Co. T43N, R73W

(address given above) Sec. 22: SW%SW%
Misc. Monitor Well: ISL 2 USM-20

Permit No. PS2555W (abandoned)
Rocky Mountain Energy Co. T43N, R73W

(address given above) Sec. 22: SWMSW%
Misc. Monitor Well: ISL 2 LSM-21

Permit No. P45984W (cancelled)
Rocky Mountain Energy Co. T43N, R73W

(address given above) Sec. 27: NW%NW%
Misc. Well: Reno Ranch ISL P 1

Permit No. P45985W (abandoned)
Rocky Mountain Energy Co. T43N, R73W

(address given above) Sec. 27: NW%NW%
Monitor Weil: Reno Ranch 1 SM 1

Permit No. P45986W (abandoned)
Rocky Mountain Energy Co. T43N, R73W

(address given above) Sec. 27: NW%NW%
Monitor Well: Reno Ranch 1 LM 1

Permit No. P45987W (abandoned)
Rocky Mountain Energy Co. T43N, R73W

(address given above) Sec. 27: NW%NW% l

Monitor Well: Reno Ranch 1 M 4 !

1

Permit No. P45988W (aoandoned) i

Rocky Mountain Energy Co. T43N R73W
(address given above) Sec. 27: NW%NW%

Monitor Well: Reno Ranch 1 M 3

Reno Creek Permit No. 479 Revised 2/94
Amendment Apphcation
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Permit No. P45989W (abandoned) '

Q Rocky Mountain Energy Co. T43N. R73W

Q (address given above) Sec. 27: NW%NW%
Monitor Well: Reno Ranch 1 M 2

Permit No. P45990W (abandoned)
Rocky Mountain Energy Co. T43N R73W
(address given above) Sec. 27: NW%NW%

Monitor Well: Reno Ranch 1 M 1

Permit No. P25454W (abandoned)
Harry R. and Harriet Underwood T43N R73W
Meadowlark Farms Inc. Sec. 33: NW%NE%
2705 Mont. Ave. Suite 350
Billings, MT 59103
Monitor Well: Underwood #1

Permit No. P25457W (cancelled)
Meadowlark Farms Inc. T43N. R73W
(address given above) Sec. 34: NW%SW%

Monitor Well: Underwood #4

10.4.2.2.3 ACTIVE PERMITS WITHIN ONE-HALF MILE OF PERMIT AMENDMENT AREA BOUNDARY

Permit No./ Owner
of Record / Description Land Descriotion

Permit No. P52569W
Rocky Mountain Energy Co. T42N R73W
now known as Union Pacific Sec. 3: SE%NW%
Minerals, Inc.
(address given above)

Monitor Well: RC BM 14 now Ri-14

Permit No. P18851P
Floyd C. Reno & Sons T42N T73W
Box S 600 Sec. 5: NE%NW%
Savageton Route
Gillette WY 82716
Stock Well: Hi Way

Reno Creek Permit No. 479 Revised 2/94
Amendment Appiscation
11/25/93
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Permit No. P33284W
Harry B. Reno (deceased) T42N, R73W

c/o Justin Joe Reno Sec. 6: SE%NW%
Box 2529
Gillette WY 82717
Stock Well: O'Neil #1

Permit No. P19245P
August Laur T42N, R74W

245 E Foote St Sec. 1: NW%NE%
Buffalo WY 82834
Stock Well: Laur #7

Permit No. P61876W
Union Pacific Minerals, Inc. T43N, R73W

(address given above) Sec. 20: SW%SW%
Monitor Well: RI-33U

Permit No. P26955W
August Laur T43N, R73W

(address given above) Sec 30: NW% SE %
Stock Well: Laur #9

Permit No. P52562W
Union Pacific Minerals Inc. T43N, R73W

(address given above) Sec. 33: NE%SE%
Monitor Well: RC BM 7 now RI 7

OPermit No. PS2568W
Rocky Mountain Energy Co. T43N, R73W

(address given above) Sec. 33: NE%SE%
Monitor Well: RC BM 13 now RI-13

Permit No. P19244P
August Laur T43N, R74W

(address given above) Sec. 25: NE%SE%
Stock Well: Laur #6

Reno Creek Permit No. 479 Revised 2/94
Amendment Apphcation
11/25!93

10-65



,

10.4.2.2.4 ABANDONED OR CANCELLED PERMITS WITHIN ONE-HALF MILE OF PERMIT
(N AMENDMENT AREA BOUNDARY

Permit No./ Owner
of Record / Description Land Description

Permit No. P59470W (cancelled)
Russell Forgey Construction inc T42N, R73W

PO Box 722 Sec. 6: NE%NE%
Casper, WY 82602
Misc. Well: Forgey #1
(not drilled under this permit)

Permit No. P60967W (cancelled)
Russell Forgey Construction inc T42N, R73W

(address given above) Sec. 6: NE%NE%
Misc. Well: Forgey #1

Permit No. P25458W (abandoned)
Harry R. and Harriet Underwood T43N. R73W
and Meadowlark Farms Inc. Sec. 33: SW%SE%
2705 Mont. Ave. Suite 350
Billings, MT 59103
Monitor Well: Underwood #5

Permit No. P25455W (abandoned)
Harry R. and Harriet Underwood T43N. R73W

C)s " " -' '' ' '- '" - 8- 4: """"""
(address given above)

Monitor Well: Underwood #2

Permit No. P25456W (abandoned)
Harry R. and Harriet Underwood T43N.R73W
Meadowlark Farms Inc. Sec. 34: SE%SE%
(address given above)

Monitor Well: Underwood #3

I
|

|

|
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|

l
;

I 10.4.2.3 WELL COMPLETION INFORMATION
l

| Permits are hsted in riumerical order
i

i

N or U = new or used
Y or N = yes or ro

= not given (lef t blank on statement of completinn)

Status. U = active or in use

A abandoned=

C cancelled=

Abandonment
information: UP cemented from bottom of weit to top of casing. atter cement hardened, well casing was cut approximately 2 feet below ground surface;=

holes were capped and backfi!!ed with excavated material to original ground surf ace and seeded.
Apphcants or

Owners: EFN Energy Fuels Nuclear, Inc.=

Forgey Russell Forgey Construction Co.=

Laur August Laur=

Reno,F Floyd J. Reno & Sons=

Reno,H Harry B. Reno (deceased)=

RME Rocky Mountain Energy Company (now known as Union Pacific Mineral. Inc.)=

Underwood Harry and Harnet Underwood and Meadowlark Farms. loc.=

UP Union Pacific Minerals. Inc.=

W411ard Edward R. Wdiard (deceased)=

Pes mit Orgnal Weil Applet ai n Location Type lotal Wen Screen G aves Sw tare Pump into Flowns Log of Wen Gr ourxi Status Abard m- Water
No W,1f Renennt onOwiwr of We81 or We# Wee Y er N Packed Caung Manuf at.t t Wes Total Depm Oev otion mem Quato y

Nane or Depth Y or N Used T ype V or N Camp Depm A, c hw rma Data eno
C urr ent Ort Sec if yes. Y cr N Sourt.e Diameter or U tion Fde or
Name Sh tson Static Diamet er if yet. Cemented Powe# Fwst water on

T wrt%g Water Slet sue bite of an Place Homseixwwer Prnwgal Fictie
Depth Set gr avel Y or N Pump Depth vwefer top to

From.To GalkMuwate bottom

0268o W Hard Wdtard Wdter a SESW Stock 230' Y Y - N str0 V n/a noa
No 2 No 2 S 22 C yhrxter

43N 210' Wowkmte
73W 3 gssimwi
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Pererwt Or:gre Wes Apgag. ant La et.on Type Total Wen Sueen Gravel Surf ace Piasto into f lowny 1.og of wen Cwourwt Status Abandar* Water
No Wd Renened or Ownst of Wet of Wen WM Y or N Pa:ked Cawg Manutact'r Wen Tors Depm Elevaison ment Oum.tv

Nana or Depttn Y or N Used Type Y or N Camp Deptti AC k foema- Data es
Curteru Ort Soc 18 yes. Y es N Smace Deameer or U in.m Fde or
Nwne Seone St et < Durneter if yet Cemented Pc wer f wst water en

Twn bg Wat er 5:0t see sue of e Place Horsepower Prwepd facte
Devitt Set ge awed V or N Pump Depth water top to

Fece:wT o Gas:M.rve f.etom

52552 ISL 2u M 18 RME SWSW Mvsc 420' N N N =opumpas n, a 450' 5186.77 A UP
18 then S 22 Min steed 420"

Rj 16M 43N Well 260' 5*
73W 251' t

251 379

52553 iSL 2M M 19 RME SWSW M:sc 420' N N N re pump an, tu s 45$ 5884 85 A UP i
19 then S 22 Mon. sided 450'

R1 19M 43N Wen 260'
73W 256'

256 355'

52554 ISL 2 RI20M RME SWSW M.sc 190' N N N no puma m- swa 190' 5183 3 A UP
USM 20 S 22 Mon stened 190'

43N Well 150' 5"
73W 151'

151 190'

52555 ISL 2 Rt 21M RME SWSW Masc 440' N N N te pump av ru a -- 5181.O A UP
LSM 21 S 22 Mon atmied 400"

43N Won 260- - 5*,

73W 410'

410 440'

52556 RC BM 1 RI 1 RME SWNE Misc 320' Y N N no pump *s- tva 320' 5076 30 U rea ves.
S 31 Bue. stded 320' plus

,

43N Mon. 108' - 5" de dlity I

73W Wen 160 320' 161* data
161 315'

52557 RO BM 2 Rt 2 RME NWSW Misc 380' Y N N no pump in n,a 380' 611560 U n/a y es.
S 29 Base -- sided 380' plus
43N Mtn 141* - 5* de gaing
73W Wen 220 380' 222' data

222 369'

,

I L

r Reno Creek Pernut No. 479 Revised 2/94
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Amendment Applicat!osi
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Pwm(t OrgrW Wes A@ ent Lotetet a Type Total Wed Screen Gr avet Surfw e Pump tnto i toweg 1.cg o Wen Geuund Swie Abeth WWwr
No Wes Renwned or Owner of Wed of Wen Wed Y or N Pecked Ceseng Manuf ar t'e Wen Total Depth Elevation ment Ousm

Name or Depth Y cr N Used Type V or N Comp. Depth A. C lotorme Dera m
Current Ort Sec if yet. Y or N Sotece Diamerer or U con F4 or
Name Season Statsc D+arneter If ves. Cemented Power F+rst wates on

T wav4g water Slot suo sae d m Place Horsepowee Prumpas FAho
Depth Sef Q'evei Y or N Pump Depen water toi, to

Fearn/To Gass.huis bottom
_

93135 Mn M 30 Ef N SWNW Mme Not Yet completed U
S 28 M.m
43N Wed
73W

93136 R544 R$44 EFN SESE Misc Nui Vei mmpecisc U
S 20 Water
43N for
73W monsto

r wou
drery
Ung

Note: Pe:mit Nos. 52549 52555 cover wells actually dnlled in Section 22, T43N, R73W; however, typing errors on applications and
statements of completion incorrectly list wells as being in the T42N. State records will be corrected upon verification of location of
the wells by the State Engineer's Office.
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10.4.3 POTENTIAL IMPACTS ON EXISTING WATER RIGHTS

Tributares of the Belle Fourche, K-Bar Draw, and Spring Creek drainages are present in and near the

- site of the proposed plant and wellfield, impact to these surf ace waters could occur if there was a

release of high TDS fluids. Surface water will be monitored downstream of the permit area on these

drainages. However, surface runoff is low in the permit area due to the low precipitation rate (mean

annual = 12-15 inches) and high net evaporation rate (mean annual = 42 inches). Sound operational

and civil engineering practices will be utilized in handling process and waste fluids and controlling

surface runotf. Ponds will be lined, surrounded by embankments, and have a leak detection system.

There are six active water wells within the permit area: Tucker, Willard #3, Willard #2 and #5, and two

apparently unpermitted stock wells (windmills). There are an additional five such wells within 1/2 mile

of the permit area: Leur #6, #7, #9, O'Neil #1, and Hi-Way. There are four other wells 1/2 to 3 miles

east of the permit area that are completed in the Ore Sand. This is downgradient from the permit area.

Area wells known to be completed in the Ore Sand are: Underwood #8, Cosner #1, McClure, Willard

#2 and #4, Tucker, Hi-Way, O'Neil #1 and #4A, and Laur #7. These wells are listed in Table 10.3-2 *

and posted on Plate 10.2-1. The springs nearest the permit area are Baker Springs,1.9 miles NW of

the permit area and Hardwater Spring,3.3 miles to the southeast. Relative to the Ore Sand piezometric- ,

[ surf ace, both springs are lateral to ground water flow and would not receive flow from the permit area.

In addition, a review of Ore Sand heads versus spring elevations and an examination of aquitard facies

between the Ore Sand and the surface on well logs indicates the springs to be hydrologically isolated
'

from the Ore Sand.

Hydraulic heads in the Upper Aquifer are higher than in the Ore Sand in the permit area. Any flow or

leakage would therefore be downward into the Ore Sand, thus containing /eaching fluids. It is felt that -

the hydraulic containment of the project, both natural and induced by mining operations (see Section

10.5.1 ' Zone of Control') and the proposed monitor ring will be adequate safeguards against excursions
i

impacting ground water in the vicinity of the permit area. The primary impact to ground water at the

site will be a drawdown of the water levelin the Ore Sand during project operations. A quantitative

evaluation of the drawdown can be found in Section 10.5 of this report. Following restoration of
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ground water quality and termination of operations, the ground water gradient and water levels are

expected to return to their baseline conditions.

10.5 HYDROLOGIC MONITORING

Recommended Ore Sand monitor well spacing for the Reno Creek in-situ wellfield is presented in this

section. It is recommended that horizontal excursion monitoring wells be located within the zone in the

aquifer where the wellfield controls the ground water movement. The zone of control or gradient

reversalis created by the bleed rate from the wellfield The procedure presented in Hydro-Engineering

(1989) predicting the drawdowns from the bleed rate, with an adjustment for the natural ground water

gradient to determine if the wellfield controls the flow, was used. The wellfield controls the flow within

the zone of ground water reversal.

The Ore Sand aquifer is confined in Mining Unit No.1. The piezametric surface is 19' above the top

of the Upper Ore Sand and 117' above the top of the Lower Ore Sand in this area. The Lower Ore

Sand will be mined in Mining Unit No. 1. The injection / recovery well profile (Figure 10.5-4)

demonstrates a maximum drawdown of 17' at the recovery well. Therefore, the aquifer will always

be in confined conditions in this area.

O
10.5.1 ZONE OF CONTROL FOR MINING UNIT 1

The placement of monitoring wells in the Ore Sand aquifer needs to be within the zone where the

ground water flow is controlled by the operation of the mining unit. The bleed from the mining unit

creates a zone around the mine where the head is lower than outside this zone. This reversal zone

causes ground water in this area to flow to the mining unit and is called the " zone of control" The

zone of control is the area of ground water reversalin the downgradient and two side gradient sides

of the wellfield and also includes the upgradient side. The ground water flow direction at Reno Creek

in Mining Unit 1 is N87'E. Therefore, at this site, the upgradient side is the southwest while the

downgradient side is to the east and northeast. The bleed rate will only increase the gradient in the

upgradient side toward the wellfield. Therefore, the flow in this side of the wellfield is controlled by
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the wellfield but also has the aid of the natural gradient. Hydro-Engineering (1989) presents a cross-

( section of the hydraulic gradient adjacent to a wellfield. The zone of reversalis shown downgradient

of the wellfield where the ground water is flowing back to the wellfield. 8eyond the zone of reversal,

the ground water flow continued downgradient. The two side gradient areas are also within the

reversal zone because flow prior to the bleed flows parallel to the we,.tficid. The ground water flow

upgradient of the wellfield is still toward the wellfield during operation, but the gradient has increased.

The zone of controlincludes the three reversal sides and the upgradient side.

Drawdowns at distances from the mining unit are first estimated by summing the individual drawdowns

from 29 bleed rate locations. The drawdowns are adjusted for the natural ground water gradient to

estimate the changes in the piezometric surface with distance from Mining Unit 1.

10.5.1.1 DRAWDOWN ESTIM ATES

The appropriato ground water flow model for the Reno site is the Theis (1935), non-leaky confined

aquifer model. The use of a partially penetrating well modelis not necessary due to the length of time

and relatively large distances where the drawdowns are needed. The following procedures are the

same as those outlined in Hydro-Engineering (1989).

The WELFLO program presented in Walton (1989) was used to compute drawdowns from the Theis

equation. The program has the advantage that it computes drawdowns along grid lines and therefore

several lines of drawdowns are developed with one execution.

10.5.1.2 WELLFIELD SIMULATION

The total production from the recovery wells is slightly higher than the total injection rate. This

difference is called the bleed rate and is planned to be between one and three percent of the total

recovery rate for the Reno site. The bleed rate, not the recovery and injection rates, becomes the

important rate with time. The zone of reversal was simulated with only the bleed rate for Mining Unit

1. Figure 10.5-1 shows the outer limits (dashed line) of a wellfield that is being simulated by 29 bleed
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points that are distnbuted over the Mine Unit to simulate the areal distribution. Each bleed point is

simulating the bleed rate of several five spot patterns. Bleed points are shown on Figure 10.5-1 as a

dot. The average total bleed rate of one percent for the 29 locations is 0.69 gpm for each point for

a total recovery rate for this Mining Unit of 2000 gpm. The total bleed rate of 20 gpm for this

simulation is applied uniformly over the wellfield area but could be applied unevenly if the wellfield was

planned to operated with a non uniform bleed.

The drawdown calculations for the example consist of 29 pumping (bleed) sites with drawdowns

simulated over a 31 by 26 grid. Table 10.5-1 presents the list of input parameters that are initially

listed with the output from the WELFLO program. The output listing does not list the first three inputs:

enter 1 for printer, enter 1 for non-leaky condition, and enter 1 for fully penetrating wells. Table 10.5-1

presents the remainder of the input data. Table 10.5-2 presents the listing of the simulated drawdowns

from the program output for the one percent bleed rate. The wellfield bleed locations are presented in

Table 10.5-1 for each of the 29 stresses. The drawdowns east of the center of the wellfield are

presented in the number 16 J row from 19 through 24 I columns. Figure 10.5-1 shows the grid used

to calculate the drawdown adjacent to the Rer.o Mining Unit 1.

Average aquifer properties (transmissivity and storage coefficient) for the Reno pump tests in this area

were used. Properties that are thought best representative of the area along the line of drawdowns

used for the reversal determination should be used The simulation is for an area within the permit area

where aquifer transmissivities are in the intermediate range. A transmissivity of 1600 galidavitt and

a storage coefficient of 0.00013 are thought to best represent the Ore Sand aquifer in this area. The

storage coetticient was obtained from observation wellRI-34 (RME test-Figure 10A-18) andis a typical

value for the P,wder River Basin.

10.5.1.3 GRAD # TNT REVERSAL

l

The pre-mine hydraulic gradient in the Ore Sand aquifer is integrated with the drawdown calculation

to determine the zone in which the bleed has caused the gradient to be toward the wellfield. This zone

is where the gradient has been reversed on the down-gradient sides of the wellfield. Monitoring in the )
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Ore Sand aquifer is recommended within the zone of control where the bleed controls the flow in the

aquifer. The zone of control includes the upgradient side of the wellfield because the ground water

flow in this area moves to the wellfield.

A pre-mine gradient of 0.0045 f t/ft means that more than 0.45 feet of additional drawdown is needed

in the next closest drawdown node (100 foot spacing) for reversal to exist along drawdown lines that

are downgradient and parallel to the ground water flow direction. The east side of the Reno wellfield

is 23 degrees off of the ground water flow direction. Therefore, t . Jrawdown dif ference required for

a reversal off the east side of the wellfield is at least 0.41 feet (Cos 23* x 0.45). The angle between

the lines of drawdowns on the north side of the wellfield and the flow direction is 67 degrees. The

drawdown change required for a reversal in this direction is, therefore, anything above 0.18 feet (0.45

x Cos 67 *) A gradient reversal was also evaluated to the northeast between nodes (18,9: 19,8: 20,7:

21,6). These nodes are 141 feet apart due to being offset by 100 feet in both directions. The change

in gradient over 141 feet is 0.63 feet. The gradient is 22 degrees off of this N 45 * E line and therefore,

a change of 0.58 feet between nodes is needed for reversal along this line.

'
Table 10.5-2 presents the drawdown results for the one percent bleed. Reversal is only established

on the northern one of these three lines. Table 10.5-3 gives the drawdown for the two percent bleed
'

simulation while Figure 10.5-2 presents the drawdown changes along these three lines. This shows

that reversal extends out to column 24 along row 16 and beyond row 1 along column 15. It also

extends to node (20,7) to the northeast which is approximately 600 feet from the wellfield.

Table 10.5-4 presents the drawdowns for the three percent bleed simulation. As expected, reversals

extend further for the three percent bleed.

10.5.2 RECOMMENDED SPACING OF MONITORING RING
.

Horizontal excursion monitoring wells are recommended to be placed within the area where the wellfield -
,

controls the ground water flow (zone of control). The spacing of the monitoring wells for the Reno

Mining Unit #1 wellfield could be 600 feet in all directions of the wellfield and still be within the zone
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of control for the 2% bleed. A recommended spacing of 400 feet on all sides places the monitoring

wells significantly inside the reversal zone. The spacing is close enough for early detection of

excursions but well within the zone of control. A more detailed definition of aquifer properties in this

area may show that a smaller bleed rate will be adequate for this Mining Unit if they are significantly

different than those presently used.

The zone of reversal shows that horizontal containment is going to be much easier on the northwest

side than the east, north, and northeast sides. Containment will also be even easier on the southwest

side (upgradient) due to the aid of the natural gradient. Recommendations for spacing between

monitoring wells are based on the areas most likely to have an excursion. Figure 10.5-3 shows the

recommended spacing and the limits of the spacing on each side of the wellfield depending on the flow

direction. A spacing between monitoring wells of 400 feet is recommended on the down-gradient side

of the wellfield. Spacing on the side gradient sides of the wellfield, which has an angle of zero degrees,

is recommended to be 600 feet. This spacing was selected as if this side gradient is slightly

downgradient. Spacing between monitoring wells on the upgradient side of the wellfield is

recommended to be 800 feet. This recommended spacing between monitoring wells is based on the

fact that the upgradient side of the wellfield is much less likely to have an excursion as can be seen

by the simulation of gradients.

O
10.5.3 EXCURSION RETRIEVAL

The 2% bleed wellfield simulated in section 10.5.1 was re-simulated at an increased bleed rate of 60

gpm (3%). The additional one percent increase in the bleed rate was simulated to occur in the five

northeast nodes. Wells 22, 23, 24, 25, and 26 in Table 10.5-1 were the five bleed rates to be

increased to 5.38 gpm for this simulation. Table 10.5-5 presents the drawdowns predicted from this

simulation. A correction of 0.58 foot per 141 feet for the gradient is needed to obtain the change in

head to the northeast. Therefore, the predicted gradients toward the wellfield after 60 days of

increased rate is 0.0053 ft/ft for the 3% bleed rate. The average ground water movement rate back

to the wellfield is estimated to be 0.106 ft/ day. This movement rate will require a travel time of 94

days for the water to move ten feet back to the wellfield. The excursion is " controlled" at the

i

!
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beginning of the period because contaminated water is moving back toward the wellfield. The well on

excursion status will most likely be off excursion prior to the end of the above stated period due to the

hydrochemical nature of an excursion.

10.5.4 PERMIT MONITORING

Table 10.5-6 presents a list of proposed wells and two surface water sites for monitoring the hydrologic

conditions in the area of the Reno Creek permit. A list of Ore Sand and Upper Aquifer wells are

proposed to be monitored on a semi-annual basis for water level, pH, conductivity, and temperature.

All major constituents, radium, iron, manganese, selenium, and uranium are also proposed to be

monitored for these wells. Each of the sites would be monitored for at least four Guideline 8 analyses

before going to this list. _A second group of wells are proposed to be monitored only for water levels

on an annual basis. Two surface water sites are proposed to monitor the surface water quality at the

Reno Creek site. SW-2, which was sampled a few times,is downstream of the K-Bar drainage on the

Belle Fourche River and is proposed to sample the downstream arers. A f.ew surf ace water site, SW-4;

is proposed to be added downstream of Spring Creek. Plate 10.5-1 presents the hydrologic monitoring

sites for the permit area wells and surface water sites. SW 2 is north of this map and is shown on

Plate 10.2 2.

10.5.5 PREDICTED HEADS BETWEEN INJECTION AND RECOVERY WELLS

A 4 x 4 pattern was used to simulate the cumulative effects of water level changes between an '

injection and a recovery well. A four pattern wide area was used to simulate a typical width of a-

wellfield at Reno Creek. The simulation included the use of a row of five injection wells and a column

of five injection we//s. The square of 5 x 5 injection wells covers an area of 280', Allinjection wells

inside this square were also used in the simulation for a typical five spot pattern with 70' between the

injectors and 70' between the recovery wells. All recovery wells inside the 280' square pattern of

injectors were also used for additional recovery wells, one on each side of the square was used to make

the number of recovery wells 20 with the 25 injectors. A recovery rate of 20 GPM was used for each

.

s
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of the 20 recovery wells. A 2% bleed rate, or 8 GPM,less total injection rate for an average injection

rate of 15.68 GPM was used for the 25 injection wells.

WALTON (1989) WELFLO program was used to simulate the drawdowns for this wellfield. Table 10.5- |

7 presents the input parameters for the 5 x 5 injector pattern. Average aquifer properties of 1600

gal / day /f t and a storage coefficient of 0,00013 were used in the simulation. An operation period of

100 days was used to obtain heads that will become fairly static between the injector and reco tery

wells. The 25 injector wells are initially listed in the input table and followed by the input parameters

for the 20 recovery wells. A grid location centered on the middle injector well as a grid of 0,0 was

used in locating the recovery and injection wells. A pattern of drawdown was developed starting at

the upper-left most injector well at node 1,1 and developing drawdowns at each location, spaced five

feet in both directions from this well. A 57 x 57 grid with five foot spacing was used to cover the 280'

square well pattern. Therefore, injector nodes 1,1; 1,57; 57,1; and 57,57 are the four corner injector

values for the predicted drawdowns. Table 10.5-8 presents the output of these drawdowns and shows

that the maximum water level rises are adjacent to the corner injectors furthest from the four additional

outside recovery wells. The nearest recovery well to the injector located at node 1,1 is located close

to node 8,8. A profile of the water levels between this injector well and recovery well was developed

and is presented in Figure 10.5-4. This water-level change profile shows that the head close to this

injector well is approximately 6' with approxirnately 17' of water level drop close to the nearest

recovery well. These head conditions between each injection and an adjacent recovery well will vary

some but this figure shows the worst conditions for this well pattern.

The water-level changes in the Ore Sand aquifer adjacent to injection wells will only be a few feet

| above the static condition due to the overall drawdown in the vicinity. Water levels between the Upper

Aquifer ard the Ore Sand in the first mining area vary from 60' to 80' head difference with the larger

head being in the Upper Aquifer. Therefore, the head conditions developed in the Ore Sand will not

be large enough for flow to migrate from the Ore Sand into the Upper Aquifer. The only potential for

solution movement into the Upper Aquifer will be through a cracked casing where the head inside the

injection well is larger than the head in the Upper Aquifer.

-

Reno Creek Permit No. 479 Revised 2/94
Amendment Apphcation
11/25/93

10-93

_ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ -



. . .- . - - . . - . . . . .. . . - . - . . - - . ~ . _ _ . . ~ - - =. ~- -.~r , . . .

\
,

THIS PAGE INTENTIONALLY LEFT BLANK

Reno Creek Permit No. 479 Revised 2/94
Amendment Application
11/25!93

i10-94

. i

-. . . . - - . . . . - , .. ,-----~,,,,-.~,,.,--.,.,a, - . ~ , - - , - , - , - . ., , -- -, - -



-0 0 x
-

5
$. 3 k 3

~ ~ a
> e r 'I
o. o. .".. ~.

-_ _ .

me z z Z ~

~
- E 375,000
- ,x,

-

2
- 3

e
#&'
3
<
x
O-

Ie - c =m w y
d-+ a

|. M I = k-x a :
| w --

-
"

% i-

I ,. E E 374,000 FA-
e -

ty -- ^=- + <
=." r 6
--~-u

~7- az --
o,

<,
a: z o

. -+- w- - Our H
- + B Q O-

s .

- g .--
-

*
# ! t i i i i ! t e *

(e ;
- i i e i i i i i e e ;e ..

Ii 3: <

- e e,
-
,

- . O

E 173,000 =eV O
-o- . -

ae ,

,e s 1

* h'- e -
,

e ,

; i

. e,
e

*,
-

o - * e i

. e i
1

= |
, - |

|e <e ..
,

.
-*

i i , i i i i . i i i i i i- i i t i i x
,

E 372,000 =, j,

C / R' $" * *
-

~ I
i
'
.

1

1
i

|
|

|

9
Reno Creet Permet No 479 Revised
Amendment Apphcation 2,34

11/2513 10 9$ (



9 o R E

A. E.
5 -

f C~ ~s

E. $.
'a ^=--
- -

-. -

z az z
E 375,000-

m

.-

- +=
.

-
M

==:
_ -

-.!0. 36_ c_.o
|0.38 L**

Z
- t 41 0N.
-

e

'0.44 0l =
-

48 -
E 374,000 zJ -

,: b.53 ~

o -
- - - .-.a,

- .58 o94-.3 -

-b '. 65
~
"'

- hg- --

b 7a s
u., -e- z

fs a m a a x m o -~

m. m. e. a. a. a. e. . a. ~. <
~

.

i e *
et ot e i c t o I c101c 01m %e

, e d6 i i i i 6 6 i t ig i e-
* <- f

D I

a.O . .

--

.i

a
-

E 373,000 <
ob =

uo- ,
-

e Ce
e .s

Oe-
* 3

e 3-
* <,

3'" 3

o -
*

~

e

.
. e

.N

e
. ^

e
r e -

. e
372,000 %, , i . i . . i i i . . .- i . i i '

ae o e s o ,

- - N N ,,

mee

C
O
-

puhe

\

Roew Creek Permet No. 4 79 Revised

Arne@ erit Ap($C8tfOR 234
11/2513 10-96

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



t

c m
v' y

L

E 375,000

|

,

|. r '
-

=
1 1

'
| b,?

i
i i i -

| \ ~

! E= "
~t

j _ 1

e : / e-
< a :

%

i
'C
-

g E 374.000I ,

'

Y | C $<

! i i M
|

e w
,

. 20
i

N i|
'

3 , O
! Z'
'

i %

| %
i , o o
! b,

i -
I

; +2 %
o

i I i

t I i %
| # |
-

,

,-

h) \ |
! E 373,000i -

'
'

i ,
-

,

i ,,

a
e. t =
4 r -
3 o

'

<C
%

. A
1

| ' 2
i #

i \ d
J ' =

i M
| |

| 5
h I E 372,000| E

3
i U

u
i %
t

w !

-! .

< m.
e i
4 x

.

O
l -

is !. 3 8&o o o
u:. x,o o e 2

I S. $. $. $ 5
,

- -
_. - - -

,z ,z z E 371,000 z ~

O
Reno Cseet Per,mt No 479 Revesed

Amenenent Accescation 214
11'25/93 10-97



O O O
DISTAtCE FROt1 RECO'ERY LJEl_L, FT

49 0 42.0 35 0 28.0 21.0 14.0 7.0 0.0

1r i a i I e i i l i e i i l i i i e l i i e I a i i a 1 i i e i- 6.00

_.

_

_

-3.50 -
_

_

~ 1.00 -
_.

..

C ' I" []a
; e t 1.50 -

3 _

k"I
i U 4.00 -

| : N*
N

_, -
3 w

a - kw 3
hi 6.30 - N

~

:;p -

*1 :
9.00 -

_

_

11.50 -
_

_

-

_

14 00 -
_

_

..

.

16.50 -
~

- T - r- 1 rT ' ' ' ' | ' ' ' ' I 3 i ' ' i ' '''i''''i''''ir
oo 7o 14 0 2o 28 0 3S o 42.0 49.0

DISTATJCL iHOu Iti)ECilON WELL, FI

FIGURE 10.5-4. WATER LEVEL CilAtlGF ALONG A LINE BETWEEti- IllJECTION
AND RECOVERY WELL



!!BLI10.5-1. 11PUT F1115Ittis FOR TII 1110 HIllHG Ullt 11 Sl!GLafl08.

III0 CIIII HIII Ullf OII S!!S. 7:1600 ilD S:0.00013 365 dars G3LIID:20GP5

GII!!ALDif& BASI:

fanber of sinalation periods for shich drandoen
or recovery is to be calcolated 1
Sinclation period number: 1
h ration of sinalation period in dars: 365.000
Insber of grid colnins: 31
Hnaber of grid revs: 26
Grid spacing in ft: 100.00

I-coordinate of apper-left grid node in ft: 0.00
T-coordinate of upper-left grid node in it: 0.00
Sinalationperiodnusber:1
Humberofproduction, injection,andimagesells
active during sinnlation period: 23
Wellanaber:1
I-coordinate of vell in it: -50.00

T-coordinateofvellinft: 1580.00
Welldischargeingps: 0.69
hration o.f pusp operation during sianlation period
in dars: 365.000
Well radius in it: 0.50
Simulation period ausber: 1,

futber of production, injection, and image sells,

active daring simulation period: 29
Wellnaaber: 2
1-coordinate of vell in it: 0.00

T-coordinateofsellinit: 1740.N
Well discharge in gps: 0.63

Duration of pump operation during sinalatica period
in dars: 365.000
Wellradiusinit: 0.50
Sinolation period number: 1
Insberofproduction. injection,andimagetells
activedaringsianlationperiod:29
Vell anaber: 3
I-coordinateofsellinit: 50.H
I-coordinate of sell in it: 1810.00
Well discharge in gps: 0.69 4

h ration of pasp operation during sinalation period )

indars: 385.000 ;

Well radins in ft: 0.50 l
Sinnlation period nenber: 1 l
insterofprodsetion, injection,andimagenells ;

activeduringsimulationperiod:29 |

Well number: 4
I-coordinateofsellinit: 90.00

T-coordinate of sell in ft: 1610.00
Welldischargeingps: 0.69

hrationofpeepoperationduringsinalationperiod
in dars: 265.000

1
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flBLI10.5-1. IIPUTPAIARITIls102THI1110HIIIIGUlltglSI!BLifl01(continued).

Well radins in it: 0.50
Sisulation period scaber: 1
Insberofproduction, injection,andinagesells
a:tive daring sisolation period: 29
Well insber: 5
I-coordinate of sell in it: 110.00

T-coordinate of sell in ft: 1780.00
Well discharge in gps: 0.69
Durationofpuspoperationdaringsinalationperiod
in dars: 365.000
Wellradinsinit: 0.50
Sinnlation period nanber: i
fasberofproduction, injection,andinagenells
activeduringsinnlationperiod:29
Wellsusber:6
I-coordinateofvellinft: 280.N
T-coordinateofsellinft: 1760.H
Velldischargeingps: 0.69

hrationofpuspoperationduringsinalationperiod
in days: 365.N0
Well radins in ft: 0.50
Sinclationperiodnusber:1
Iceber of production, injection, and image nells

,

activeduringsimulationperiod:29 '

\ Well naaber: 7
I-coordinate of sell in it: 4N.00
f-coordinate of sell in it: 17N.00
Well discharge in gps: 0.69 ,

Durationofpaspoperationduringsinalationperiod )
in dars: 365.N0 |

Well radius in it: 0.50
'

Sinalation period susber: 1 !
Insberofprodnetion, injection,andimagesells
active during sinalation period: 29 |

|

Well anaber: 8
1-coordinateofvellinft: 380.N
f-coordinateofsellinit: 1880.N
Welldischargelagps: 0.69
Durationofpeepoperationduringsisolationperiod
in dars: 385.900
Well radins is it: 0.50
Sinalation period nusber: 1 1

Insberofproduction, injection.andinagesells
activeduringsisulationperiod:29
Wellausber: 9
I-coordinateofvellinft: 460.00 ;

Y coordinate of well in ft: 20H.N
Well discharge in gps: 0.69
h ration of peep operation daring sinalation period

O in dars: 365.0H
V Wellradinsinit: 0.50

Sinnlationperiodausber:1

Reno Creek Perht No. 479 Mev'eed

Arnement Appiscation M4
11/25 H 10-100
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71BLE10.51. IIFDTPill!!ftisFORTHI!!!0HIlllGUlltIl$150Lifl01(continued).
!

lasberofproduction, injection,andinagenells
activedaringsinalationperiod:29
Wellnaaber: 10
I-coordinateofsellinit: $50.N
f-coordinateofsellinft: 1640.00

i
Welldischargein(ps: 0.69 ;

Duration of pus; operation during sinalation period

indars: 365.000
Wellradiaslaft: 0.50
Sisulation period acaber: 1
lamberofproduction, injection,andisagenells t

activeduringsisolationperiod:29 |
Wellanaber: 11 j

I-coordinate of sell in it: 520.N I

f-coordinateofsellinit: IB20.N |
'

Welldischargelagps: 0.69

Duration of pump operation duriy sinalation period <

in dars: 365.N0 {
Well radias in it: 0.50
Sisolationperiodnasber:1
Insberofpredaction, injection,andimagesells
activedaringsinalationperiod:29
Wellsnaber:12

| I-coordinateofsellinit: 580.00
| Y-coordinateofvellinit: 1910.N
I Velldischargeingps: 0.69

Duration of pump operation daring sianlation period

in dars: 365.0H
Vell radins in it: 0.50
Sinolationperiodnasber:1 i

fasherofproduction. injection,andimagetells ]
active during simulation period: 29 I

Vell ausber: 13
I coordinate of sell in it: 650.00
Y-coordinate of sell in it: 1740.N f
Welldischargeingps: 0.69

Durationofpaspoperationdaringsimulationperiod
in dars: 365.096
Well radias in it: 0.50
Sisolation period ausber: 1
Icaberofprodsetion, injection,andimagenells ,

activeduringsianlationperiod:29 |

Well ansber: 14
1coordinateofselllaft: 680.N
f-coordinateofvellinit: 17N.H
Well discharge in gps: 0.69
Doration of pusp operation during simulation period
in days: 365.0H
Wellradiusinit: 0.50
51:alationperiodinsber:1
Iceberofproduction, injection.andimagesells
active daring sinalation period: 29

a.no c, o.,-,i so m .a
Amencent Apphtetton 2 #4
11/2513 t o-101

_ _____ _ _____________- _ __.__ - _-_ ___ _ __ - -



(9 TABI,I10.5-1. IIPDTFill!!f!HSFORf!!1110 Hill 1GUllt11Sl!UI,Af!01icentinned).
A./

Wellansber:15
I-coordinateofsellinft: 730.00
T-coordinateofsellinit: 1880.H
Welldischargeingps: 0.69

,

Durationofpumpoperationduringsinalationperiod i

in dars: 365.000
Well radias in ft: 0.50
Sisalation period nasber: 1
Insber of production, injection, and inne nells
activeduringsisolationperiod:29
Well anber: 16
I-coordinateofsellinit: 760.00
T-coordinate of vell in it: 1660.00
Well discharge in gps: 0.69
Durationofpuspoperationduringsinalationperiod
indars: 365.N0
Wellradiusinit: 0.50
Sinnlation period number: I
fasberofproduction, injection,andimagevells
activeduringsisalationperiod:29
Wellnumber:17
I-coordinate of sell in ft: 810.H
T-coordinate of sell in it: 1460.N
Welldischargeingps: 0.69

'O Deration of pump operation during sisclation period
in dars: 365.0H
Well radius in it: 0.50
Sisalation period nasber: I
fusberofproduction, injection,andimagesells
active daring sinalation period: 29
Wellnumber: IB
I-coordinate of sell in ft: 870.00
T-coordinateofsellinit: 1570.H
Well discharge in gps: 0.69
Duration of pasp operation during simulation period

in dars: 365.000
Well radins in it: 0.50
Sisolationperiodansber:1
Insberofprodnetica, injection,andimagesells
activeduringsinalationperiod:29 1

Wellnasber: 19
I-coordinateofvellinit- 940.H
f coordinate of sell in it: 1370.N
Welldischargein(ps: 0.69
Duration of pump operation during simulation period

,

in dars: 365.N0 '

Wellradinsinit: 0.50
Sinnlationperiodnaaber:1
Insber of production, injection. and image sells

tQ activeduringsinnlationperiod:2'
(,/ Well nasber: 20

I-esordinate of sell in it: 1070.N

Reno Creen Perm,t No 479 m,yg,d |
Amer @nent Ag6 mon 294

'

111$13 14102



TABLI10.5-1. 1HFDTPARA!!fIls101t!!!!10!!IIINGUllt 115150LAf!01(centinued).

f-coordinateofsellinft: 1300.00
Well discharge in gps: 0.69
Duration of pump operation during sinalation period
in dars: 365.000
Well radius in ft: 0.50
51sulation pericd ausber: 1
Insber of production, injection, and image nells
active daring sisolation period: 29
Wellnua'er: 21r

I-coordinateofsellinit: 1140.00
T-coordinate of sell in ft: 1450.00
Well discharge in gps: 0.69
Durationofpaspoperationduringsinalationperiod
in days: 365.000
Well radius in it: 0.50
Sisalation period naaber: I
fusberofproduction, injection,andisagenells
active during simulation period: 22
Vellnumber: 22
1-coordinate of sell in it: 1180.00
T-coordinate of sell in it: 1250.00
Vell discharge in gps: 0.69
Duration of pump operation during sisolation period

in dars: 365.000
Well radius in it: 0.50
Sisolationperiodacaber:1
lesberofproduction, injection,andimagesells
activeduringsinalationperiod:29
Wellausber: 23
I-coordinate of sell in it: 1320.00
f coordinate of sell in it: 1160.00
Well discharge in gps: 0.69
Duration of pusp operation during sinalation period
in dars: 365.000
Wellradiusinit: 0.50
Sisolatienperiodnumber:1
Insberofproduction. injection,andimagesells
active during sinnlation period: 29
Well ansber: 2(
I-coordinateofseU.init: 1430.00
T-coordinata et al. 14 ft: 1110 00 )
Welldischargeingr: 0.69 '

a

Dureticaofpuspsperationdaringsisciationperiod )
b ute 365.090
M i 2.f N in it: 0.50
Sisolationperiodausber:1
Insber of production, injection and image nells
active during sinalation period: 29
Vellausber:25 |

1-coordinateofsellinft: 1(10.00
'

T-coordinateofsellinft: 12!0.00
Well discharge in gps: 0.69

Reno C,ees Parenst No. 473 Reesed
ArMfw3 ment Appletation 2194
11/26'93 10 103 j
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flBLI10.5-1. IIPDTPallitfllsFOR!!!1110HIII!GUlltilSIEULlfl01(centinued).

Durationofpuspoperationduringsisolationperiod
in days: 365.He i

Wellradinsinit: 0.50 |

Sisulationperiodnasber:1
Wusberofproduction, injection,andingenells

,

'active during sinalation period: 29
Wellausber:26
I-coordinateofsellinft: 1420.00 ;

T-coordinate of sell in it: 1420.00 ;
'

Well discharge in gps: 0.69
Durationofpospoperationduringsinalationperiod j

in dars: 365.000 |

Well radius in it: 0.50 l
Sinalation period number: 1 )
fenber of production, injection and isage nells |
active during sieclation period: 29 |

Well nosber: 27
I-coordinate of well in it: 1360.00
T-coordinate of vell in it: 1560.00
Welldischargeingps: 0.69

Durationofpuspoperationduringsinalationperiod
in days: 365.000
Wellradiusinit: 0.50 ;

Sisulation period acaber: 1
]O lasberofproduction, injection,andimagesells

active during simulation period: 29
Wellnumber: 28
I-coordinate of vell in ft: 1350.H
T-coordinateofsellinit: Ifl0.H
Welldischargeingps: 0.69

Duration of pump operation during sisalation period

in dars: 365.000 |
Wellradiusinit: 0.50
Sinclationperiodnumber:1 |
Insberofproduction. injection,andimagenells
active during sinalation period: 29 :

Wellnasber: 29
!I-coordinateofvellinit: 1350.H

Y-coordinateofsellinit: 1850.H
Well discharge is gPn: 0.69 j
Duration of pasp operation during sisolation period
indars: 365.N#
Wellradiusinft: 0.50 |
Insberofobservationtellsforthichtime-
drandoentablesaredesired0
Aquifer transsissivitt in (pd/ft: 1600 00

squifer storativity as a deciaal: 0.000130
i

O |
|

j
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3BI.I 10.5-2. DPKO.N RESULIS FOR n BLEED ?ME.

RENO CF[Et 9tsE Ulelf C#f IIMS. Tal6tl mio Set.Illt! 365 da,5 38t!ENIGPM

G(q[AAL DATA 8AS[:

lisulation period nos6en i
Anster tratammty in q stits 1681.II
AquHer stardtmly at 4 denodl8 0.819138

400AL COMPilIAf||11 RESULf 5:

$1RULAf t:9 Pf4130 tuRAll0N 14 DAf5: 365.III
>

VAtt.'($ OF D8 add 0s4 Oil REC 3V(RV IFD AI NCD($:

J -8CU i-00UiMN

I 2 3 4 5 6 7 I 9 18 11 12 13 14 15 16 17 18

1 5.58 8.64 8.71 l.74 8.78 8.B2 8.84 8.96 8.87 B.87 8.86 8.94 B.82 8.78 8.74 1. 6* B.62 9.56
2 8.72 8.79 a.85 8.98 9.94 B.91 9.11 9.11 tit 9,94 9.13 9.82 9.99 9.95 0.99 8.14 8.77 0.71
1 a.17 8.94 9 II 9.06 9.11 L15 9.19 0 21 9J2 9.23 9J2 9at 9.16 9.12 9.17 9.18 B.93 8.95
4 9.82 9.99 ti? 9.23 9.29 9J3 947 9.44 til 9.42 9.41 0 39 9J5 9.31 9J5 9.17 9.99 9.fi
5 9.17 9.26 9.34 9.41 9.47 9.52 9.57 9.64 9.62 0 62 9.62 9.59 9.56 9.!I 9.44 9J6 9J6 9.16
6 9.33 9.43 9.51 1.59 9.66 9.73 9.17 0 81 0 84 9.84 9.54 9.92 9.77 9.12 9.64 9.55 9.44 9J3
7 1.!I 9.61 9.75 9.79 9.87 9.44 9.99 19.64 18.07 11.88 19.19 11.85 11.01 9.95 0 86 0 76 0 64 9.58
8 9.67 9.79 L90 9.99 10.88 18.16 14.23 IIJ8 IIJi ll.13 19.33 II.!! 18.27 IIJs 11.18 9.91 0 84 9.69
9 L B5 9.99 10.11 11.21 11.31 11.41 10.47 18.53 18.50 't.61 11.61 19.68 18.55 11.48 II.!? 19.22 18.85 9.87
la 19.44 18.18 IIJi 10.43 !I.55 II.65 10.73 18.69 19.26 l l .'l 11.92 11.91 18.87 10.79 19.66 10.49 ItJB II.87
11 10.23 19.39 !$.54 it.67 16 .79 19.91 11.91 11.89 11.16 !!.!! 1144 18 J5 lla? 11.15 11.47 19.79 |5.52 14 J5
12 18.44 It 61 15.17 18.92 11.86 11.19 li d9 li d9 11.48 11.55 11.68 11.62 11.61 11.58 11.49 11.11 19.74 18.42
13 11.65 10.84 11.82 II.II 11.33 11.47 !! .59 11.71 !!.82 11.91 I I . 'l 12.13 12.42 11.13 11.71 11.31 18,91 10.56
le 18.88 11.19 llal 11.45 11.61 IlJ6 11.49 12.84 12.17 12.29 12.36 12.42 12.26 12.15 11.93 11.86 ll.93 18.66
15 11.13 li d6 11.55 11.73 IIMI 12.57 12J2 12.37 12.54 12.61 12.56 12.58 12.33 12.12 tlMI 11.53 11.89 18.71
16 11.42 11.66 11.84 12.82 12.21 12J9 12.54 12.67 12.82 12.74 12.59 12.48 12J2 12.14 11.92 IL JI 11.89 'tJ2
17 IlJ2 12.11 12.11 12.31 12.52 12.74 12.09 12.94 12.93 12.79 12.52 12J5 12de 12.8I II .85 11.43 11.84 |- 69

18 11.86 12.14 12Ji 12.55 1342 12.94 13.11 13J2 12.14 12.61 12.38 12.19 12.16 | 1.91 11.73 11.32 11.95 11.62
19 11.11 12J3 12.34 1238 12.78 13.41 13.13 12.95 12.61 12.48 12.18 12.88 11.86 11.77 11.54 11.16 10.83 II.52
28 11.47 11.10 12.84 1242 12.65 12.75 12.85 12.69 12.42 12.15 11.94 |l.76 11.62 11.51 Ildt 18.97 18.67 18.80
21 11.17 11.45 11.11 11.95 12.22 12J8 12.31 Ifat 12.33 11.'l4 11.66 11.58 tIJ5 11.19 19M9 ItJ1 18.50 19 J6
22 IBMS 11.14 11.36 1137 11.75 11.85 11.84 11.77 11.65 11.52 !!.37 11.22 11.87 18.91 IIJ3 11.53 IIJ2 11.11
23 II.64 18.15 11.44 11.28 11.33 11.41 11.42 11.38 11.38 IlJi ll.88 10.95 10.81 18.66 1936 18.32 15.14 9.91
24 II.it lade it.73 11.47 14.17 11.83 11.85 11.43 18.98 19.96 10.98 18.69 18.56 11.43 Ital 18.12 9.96 9.79

25 ll.lf 18.32 18.45 11.57 10.65 18.78 11.72 11.71 18.67 18.61 14.53 10.43 10.32 19J9 19.37 9.93 9.79 9.63
26 9.95 19.18 11.19 1949 It J6 18.41 11.43 II.42 18.39 18 J4 IIJ8 18.19 18.18 9.99 9.87 9.75 L62 t 49

J. RUM l-COL!rN
19 29 21 22 23 24 25 26 27 29 29 38 il 32 33 34 !5 36

I 8.48 f. 41 IJ3 8.24 1.16 8.47 L 98 LI9 7.99 7.72 7.63 L54 7.45
2 8.62 8.53 8.45 8.16 f.26 I.l? 8.87 L98 L 8I 7.79 TJ8 7.68 L52 ;

3 8.76 0.62 1.57 8.47 I.37 8.27 8.17 1.86 7.96 7.87 7.17 7.67 7.51 !
4 8.98 9.81 8.49 8.59 8.4B l.37 BJ6 0.15 0.04 734 7.84 7J4 L64 i
5 9.85 BM4 8.82 8.71 f.58 8.47 1.35 0.23 f.12 1.11 L99 7.84 L69 I

6 9.21 9.88 8.15 8.82 f.69 136 5.44 f.32 848 8.18 7.97 L96 7.75
7 L37 L22 9.88 IM4 8.88 I.66 8.52 8.39 1.27 I.14 8.13 L91 7.88
8 9.53 9.37 9.21 9.85 I.90 0.75 8.61 8.47 1.14 f . 21 I.88 7.96 L85 |

)9 9.69 9.51 9.33 L16 1.99 1.14 8.68 f.54 f.it IJ6 f.14 0.11 L89
II 9.85 9.65 9.45 9.26 9.89 8.92 8.76 8.68 1.46 IJ2 1.18 8.45 7.93
18 11.81 9.78 9.56 9J6 9.17 8.99 1.82 1.66 0.51 IJ6 IJ2 8.89 L97
12 18.14 0 89 9.66 0 44 9.24 9.85 9.87 IJi 8.55 f.46 8J6 B.11 I .it
13 19.26 9.99 9.74 9.51 LII til 8.92 1.75 l.59 8.43 1 49 I.15 8.82
14 IIJ4 18.85 9J9 9.!6 9.34 9.14 8.95 1.?8 9.61 8.46 IJ1 8.17 8.84
15 18.39 11.49 0 83 9.59 L37 9.16 8.97 1.99 f.61 8.47 8.33 8.18 9.45
16 11.48 18.18 9.84 9.68 9J8 9.17 IMS 8.11 1.64 1.41 843 8.19 8.86

17 19 J7 10.19 9.83 0 59 9.37 tif 0.90 9.88 8.64 8.48 3.33 8.19 8.96
,

18 10.32 11.85 9.88 9.57 9J5 9.15 9.97 B.79 8.63 1.47 8.32 f.18 8.85 '

19 19.24 9M8 9J4 L52 0 32 9.12 1.94 BJ7 f.61 1.43 IJi I.17 8.84
29 19.14 9MI 9.68 9M6 947 0 89 8.99 BJ4 8.59 8.43 1.29 8.15 1.52
21 18.12 9.88 9.59 9J9 9.21 9.83 8.86 IJI t.54 8.48 8.26 8.12 I . II
22 9.99 9.69 9.58 9.31 9.13 8.96 8.It 8.65 f.19 8.36 8J2 8.89 L97
23 9.76 938 9.48 9.22 0 06 I.99 IJ4 8.59 f.45 541 0.18 0.16 L93 1

24 t&2 t 45 9J9 L13 8M7 8.82 0.67 933 IJ9 IJ6 8.14 8.81 7.98
25 9.48 9.33 9.19 tt3 8.88 E.79 8.68 8.46 8J3 lat 3 89 L97 L35
26 944 9J8 9.06 IM2 3.79 I 65 0.52 8J9 8.27 8.15 0.13 7M2 7.91
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1IABLE 10,5-1. DRAWLOWN RESill.IS FCh 3 3LEED RAIZ.

4(40 CREEE RINE Unit C#f 51R$. h1688 A50 524.14113 365 4m 091.(E5*8494

GDERAI, 9414 IAil:

Smlation perio4 neders I
{

4quite, transeissivity as gp4/f t: 1618.19 |

Aguiler storativity as a tensais 0.188138 )
l

#0C AL CC"tPtif AflCit p(SUL,7$

|
5tMULA!!Cll PillCt tup 4fl0# 14 5AYS: 365.180 '

|

WAttil DT HACCH CR 2[C0VEtt Jil AI WCDilt |
1

J 40W I C3tume i

i 2 3 8 5 6 7 8 9 II 11 12 13 14 15 le 17 18

1 17.17 17.28 17.39 17.49 17.57 17.64 17.69 17.72 17.74 17.74 17.73 17.61 17.64 17.56 17.47 17.37 17.25 17.11
2 17.44 17.57 !?.69 17.88 17.89 11.96 18.12 18.16 18.88 18.19 15.87 16.93 17.97 17.99 17.79 17.69 17.54 17.40
3 17.73 17.88 18.18 10.12 18J2 18.31 18.37 18.42 18.45 19.45 19.43 18J9 11.33 18.24 18.13 18.30 17.95 !?.69

i
4 18.83 18.19 19.33 18.44 18.57 18.67 18.74 18,88 18.13 18.84 18.82 19.78 18.11 -18.61 19.49 18.35 f t.18 11.10 i

5 18.34 18.56 19.67 II.12 '8.14 19.15 19.13 19.?I 19.24 19.25 19.23 19.19 19.!! 19.51 10.87 18.71 19 53 11.32
6 18.67 18.55 19.83 19.19 19.33 11.45 19.55 19.62 19.67 19.69 19.68 1943 19.55 19.43 19.28 19.:8 18.89 18.66 1

19.81 19.21 19. sl 19,58 19.74 19.87 19.99 28.18 29.l3 28.16 :8.15 9.11 21.52 19.99 19.72 19.51 11.27 19.41.

% 19.35 19.58 19.79 19.99 29.17 21.32 29.45 28.56 28.63 II.47 ;t.67 II.63 24.54 20.48 29.:t 19.96 11.68 19.37
' 19.78 19.96 28.21 28.42 20.62 29.79 28.94 21.01 21.16 21.21 21.23 21.19 21.18 it.95 28.73 28.44 :I.11 11.75
10 :I.01 29.34 28.62 28.97 21.19 21.29 21.46 21.61 21.12 21.81 21.83 21.81 21.73 11.58 21.33 28.98 29.57 25.13
11 29.47 28.70 21.87 21.34 21.59 21.01 22.11 22.19 22.32 22.43 22.49 22.49 22.44 22JI 22.84 21.58 21.33 it.51
12 8.17 21.22 21.54 ?!.84 22.11 22.!6 22.59 22.79 22.% 23.18 23. t 23.24 23.21 23.16 22. 4 22.22 21.49 9.95
13 21.30 21.68 22.13 22.34 22.66 22.13 23.11 23.42 23.63 23.82 23.96 24.56 24.83 13.85 23.39 22.62 21.82 21.13
14 21.75 22.13 22.55 22.94 23.22 23.53 23.86 24.88 24.33 24.57 24.73 24.84 24.51 24.10 23.87 22.91 ??.96 21.32
15 22J6 22.71 23.l| 23.47 23.81 24,14 24.44 24.74 25.07 25J2 M.13 24.99 24.66 24J4 23.97 23.16 72.18 21.43
16 22.85 23.32 23.69 24.85 24.42 24.75 25.88 25.34 25.65 25.48 25.16 24. 4 2444 24.:t 23.84 23.81 22. tl 21.44
17 23.84 74 JI ;4.24 24.61 25.15 25.46 25.79 25.99 M.96 25.58 25.84 2449 24.45 24.11 23.78 22.85 22.18 21.38

18 23. . 24.27 24.62 25.11 26.45 25.89 26.22 26.44 3 .81 25.22 24.76 24 J9 24.16 23.95 23.47 22.63 21.98 2tJ4
19 23.61 24.46 24.61 25.16 25.55 26.82 26.85 M.98 M.37 24 ti 24.16 24.30 23.73 23.54 23.48 22.33 21.65 21.84
29 22.t1 !! ,9 24.87 24.63 25.38 M.49 2549 25Ja 24.83 24.38 23.98 23.53 23J4 23.81 22.58 21.94 21.35 28.88
21 22.34 22.99 23.40 23.91 24.45 24.77 24.63 24.48 24.86 M.68 23J3 23.80 22.69 22J8 21.99 21.50 21.41 28.!!
22 21.80 22.28 22J2 23.14 23.58 23. t 23.6G 23.54 21.31 23.33 22.74 22.45 22.15 21.13 21.47 21.86 70.64 20.21
23 21.29 2ide 22.57 22.40 22.67 22.82 22.84 22J6 22.68 22.49 22.16 ll .'t 21.63 !!J3 21.11 29.65 28.27 19.99
24 9.80 21.15 21.47 21.74 21.94 22.87 22.18 22.56 21.95 21.79 21.68 21.37 21.13 29.86 |tJ6 28.25 19.92 19.58
25 28.34 21.64 29.91 2l.13 21J0 21.41 21.45 21.43 !!.35 21.22 21.86 28.87 II.65 :8.41 :8.15 19.47 If 37 19J7
26 19.95 29.16 2149 29.58 29.72 21.82 29.86 28.85 29.?? 08.61 29.55 28.39 29.19 19.98 19.75 19.!I 19.;3 it.96

J-401 1-CJun
19 28 21 22 23 24 M 26 27 28 29 I 11 32 33 34 35 %

1 16.97 16.81 16A5 16.49 14.31 16.14 15.% 15.74 15.61 15.43 15J5 15.18 14.96
2 17.24 17.97 16.99 16.71 16.52 16.34 16.15 15.96 15.77 15.58 15.44 15.21 15.83
3 17.52 17.33 17.14 16.14 16.74 16.53 16.33 16.13 15.93 15J3 13.54 15.34 15.16
4 17.15 17.64 17.31 17.17 16.95 16.73 16.52 16.38 16.89 15.88 15.67 15.47 15.27
5 18.18 17.88 17.44 17.48 17.17 16.93 16.75 16.47 16.24 16.82 15.89 15.59 15.31
6 18.41 !8.16 17.99 17.44 17J8 17.13 16.88 16.43 16Jt 16.16 15.13 15.71 15.58
7 tt.73 18.44 18.16 17.87 17.59 17.32 17.15 16J1 16.53 16J9 14.85 15.42 15.61
0 19.85 18.73 18.41 18.18 17.88 17.54 17.21 16.94 16.67 16.41 16.17 15.93 15.78
9 ifJI 19.12 18.64 11.32 17.99 17.67 17.37 17.18 16.99 16.53 16.27 16.12 15J8
il 19.?! 11.29 18.19 18.53 18.17 17.03 17.51 ifat 16.11 16.63 16J4 16.11 15.86
11 29.11 19.55 19.12 18.72 18.34 17.tt 17.64 17.32 17.11 16.72 16.45 16.18 15.93
12 21.21 19J8 19,31 11.88 18.48 18.18 17J5 17.42 17.11 16.88 16.52 16.M 15.19
13 29.52 19.11 19.47 19.11 11.59 18.25 17.84 11.58 17.17 16.87 16.58 16.31 16.84
14 29.68 28.11 19.59 19.11 18.68 18.28 17.11 17.56 17.23 16.12 1632 1644 16. It
15 28.77 II.19 19.66 19.10 ItJ4 18.33 17.93 !*.59 1746 16.95 14.65 16.37 16.10
16 28.19 !aal 19.68 19J9 18.76 ItJ5 17.17 17.61 17Jt 16.% 16.67 16J8 16.!!
17 28.75 29.11 19.66 19.10 19,75 18.34 11.16 11.61 17.21 16.96 16.64 16J8 16.11

18 28.64 25.19 19.59 19.13 11.71 18.31 17.93 17.58 17.M 16,94 16.65 16J7 16.11
19 78.48 11.97 19.49 11.05 18.63 18.24 17.88 11.54 17dl 16.11 1632 16.34 16.84
It Ital 19.81 19.35 II.93 it.53 18.16 17.11 17.47 17.16 16.86 16.57 16J8 16.84
21 29.85 19.41 11.19 !$.11 18.41 18.15 17.?! 17.39 17.81 16.79 16.52 16.25 15.99

|22 19 J9 19.39 19.80 Ital 18.27 17.93 1731 17J8 17.89 16J2 16.45 16.19 15.94
23 11.32 19.15 11.79 19,45 18.11 11.79 17.48 17.18 16.'I 16.63 16.36 16.11 15.81
24 19 J4 18.91 11.59 It J5 17.94 17.64 17J5 17.86 16.79 16.53 16.27 16.83 15.79
M 18.% 19.46 11.35 18.85 17.76 17.48 17at 16.93 14.67 16.42 16.17 15.94 15.71
26 18.68 18.48 II.!? 17.85 17.57 17.31 17.84 16J9 16.54 16 dt 14.57 15.14 15.62

i
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!ABLE 10.5 %. DRN4DOWN F23U.!3 FCR n 3 LIED WI. |
1

.

l

RE40 CREEK AlkE Unli CNE 1185, fal641 u0 5:1.33413 365 dan 38 TEEN 8GM '

GD[RAL DAf 6 IAS[s
i

Sisolation perad nes6ers ! '

Aquiler transsituvity in gpd/Its 1688,88
;

Aqugfer storativity as a deusals I.Illl!I i

400AL CWUTAllCA RE3ULIS:

SIPULAll0N PEAICO OliAAllCN IR CATS: % 5.568

WALUES DF CAAdDOWN CR RECMR9 IFfl Ai #UDES:

HOW 1-CLm !

1 2 3 4 5 6 7 8 9 18 11 12 13 14 15 16 17 18

,

t 25.75 M.93 3.39 h.23 26.!5 26.45 26.53 3 .59 26.61 h.62 M.59 3 .53 3 .85 26.24 26.21 3 .15 M 87 M.67 |

2 26.17 26.h H 54 26.75 3 .83 26.94 27.83 27.19 27.13 27.13 27.14 27.85 26.96 26.84 26.69 26.51 26.32 26.39
3 h.68 h.81 27.11 27.13 27.M 27.46 27.56 27.63 27.67 27.68 27.65 27.59 27.49 27.36 27.25 21.II h.78 h.54 |
4 27.15 27.29 27.58 27.69 27.86 28.II 29.11 29.25 29.24 28.h 29.23 28.17 28,86 27 ?? 27,74 27.52 27.27 27.19 |

5 27.51 27.77 28.51 29.22 28.41 M.57 28.75 211. 6 8 28.86 28.87 M. 85 29.78 28.67 28.11 29.31 29.17 27.11 27.48 |
6 28.88 29.29 29.54 28.78 29.99 29.19 M.32 29.44 29.51 29.53 29.52 29.45 29.32 21.15 29.92 29.65 28.33 27.99
7 29.51 28.81 29.18 29.37 29.61 29.81 29.98 8.11 :5.25 28.24 :8.23 !I.16 !4.13 29.84 2L58 29.27 28.91 28.58
8 29.12 29.36 21.69 29.98 33.25 :1.80 :8.68 14.83 :I.94 31.38 31.48 I.94 !8.28 5.59 II.:I 29.94 29.52 29.16
1 29.56 21.94 :I.39 28.63 35.93 31.19 31.42 3l.68 31.74 31.82 31.84 31.79 31,66 31.43 31.10 :8.67 !5.16 29.62
18 :8.12 39.54 18.94 31.38 31.64 31.94 22.28 2.41 32.58 12.70 32.75 32.72 32.68 32.37 31.99 31.47 28.95 |I.29
|| 28.78 31.17 31.61 12.51 32.38 32.72 33.82 33.28 33.41 33.64 33.73 13.74 33.66 33.45 33.15 32.37 31.55 :8.16
12 31.31 31.83 32.31 32.76 33.17 33.54 33.88 54.18 34.44 :4.e5 34.38 !4.86 34.82 34.73 34.43 33.32 32.21 31.27
il 31.95 32.52 33.15 33.54 33.99 14.41 34.78 35.13 35.45 35.72 33.94 36.88 ;6.85 35.78 35.89 33.94 32.73 31.61

14 32.63 33.26 33.83 34.;5 34.84 35.29 35.71 %.12 %.58 3.ae 37.89 37. 3 16.77 % .14 35.88 14.37 33.89 31.79

15 33. 8 34.87 34.66 35.M 35.72 M.21 %.66 37.l! 17.61 37.34 17.69 37.49 ;6.98 36.35 35.95 34.58 33.27 32.l4

16 34.27 34.91 15.51 36.87 36.63 37.17 37.62 38.11 38.47 :8.22 17.24 17.45 36.96 36.42 35.75 ;4.!! 13.27 32.17
17 35.15 36.29 M.M M.92 37.57 :8.22 38.66 38.83 28.79 38.37 17.56 17.84 36.61 3.25 M.55 34.28 33.12 32.87

18 35.57 H.41 H.93 37.66 39.67 :8.83 39.33 39.66 38.11 37.14 17.13 36.58 h.17 35.93 35.29 33.95 32.85 31.86
19 15.42 M.69 M.fi 37.74 8.33 39.83 39.18 38.85 38.45 37.22 % .54 36.18 35.59 15.32 34.62 33.49 32.40 31.57 ;

II 14.42 33.39 3.!! 36.95 37.75 38.24 38.54 38.86 37.25 %.44 35.82 35.29 34.06 34.52 33.67 32.91 32.82 31.19
21 33.!! 34.35 15.18 35.86 %.67 37.15 n.94 h.64 n.89 35.52 34.99 34.5c 34.84 33.56 32.% 32.24 31.51 18.77 .

22 32.49 33.42 34.19 14.71 35. 3 35.55 35.52 35.:8 34.96 34.55 14.11 33.67 33.22 32.74 32.M 31.59 It.95 38.32
23 31.93 32.55 II. ll 33.61 34.II 34.22 34.26 34.14 33. 9 L 33.64 M.24 32.85 32.44 31.99 31.58 38.17 31.4l 29.85
24 31.M 31.73 32.25 32.64 32.91 33.14 33.15 33.59 32.93 32.69 32.39 32.06 31.69 31.28 18.14 |8.37 29.It8 29.37
25 :5,5l II.94 !! .36 31.71 31.15 32.11 32.17 32.14 12.82 31.93 31.59 31.30 38.97 :8.6l :8.22 29.80 29.36 28,98 !

3 29.85 38.24 38.58 |B.87 31.59 31.23 It.M 31.27 31.18 11.83 !I.83 !I.58 3 .29 29.97 29.62 29.24 29.85 29.44 !

|
HOV l-C5t.umt i

19 28 21 22 23 24 25 26 27 28 M M 31 32 31 ;4 35 %
;

I 25.45 25.22 24.98 24.73 24.47 24.21 23.94 23.68 23.4l 23.15 22.88 22.62 22. 3 |
2 M.96 M.68 25.34 23.17 14.79 24.54 24.M 23.94 23.65 23.37 23.15 22.82 22.55 !

3 26.27 3 .55 25.71 25.4l 25. I t 24.88 24.50 24.19 23.89 M.61 23. 5 23.32 22.73
4 h.71 M.44 h.18 M.76 25.43 25.15 24.77 24.45 24.!! 23.82 23.51 23.21 22.91
5 27.16 M.81 26.46 26.11 25.75 H.48 25.t3 24.75 24. 3 24.13 23.71 23.39 23.88
6 27.62 27.24 26,25 M.46 26.87 23.61 25.31 24.95 24.59 24.24 23.98 23.57 23.25 |
7 M.it 27.67 27.24 26.81 26.39 M.97 25.57 25.10 24.88 24.43 24.18 23.73 23.41 !

t 29.58 29.15 27.62 27.11 H.69 26.25 25.82 25.41 25.11 24.62 24.25 23.89 23.54 )
9 29.07 21.53 21.ft 27.40 26.99 h.51 26.45 25.61 25.25 24.19 24.41 24.83 23.67 '

II 21.% 29.94 28.35 27.79 27.26 M.75 26.27 M.Il H. 37 24.95 24.55 24.16 23.71 |
111 28.12 29.33 28.64 28.87 27.50 26.97 M.46 25.91 25.52 M.89 24.67 24.25 23.96

12 :9.43 21.67 21.97 21.32 27.72 27.15 M.62 M.12 25.65 3 .25 24.78 24.37 23.99
13 ;8.77 29.95 29.21 28.52 27.19 27.31 26.4 M.24 M.h 25. 8 24.87 24.45 24.86
14 tl.f2 18.16 29.38 28.67 28.12 27.42 26.86 M.33 25.84 25.37 24.93 24.51 24.11
15 31.16 18.25 29.49 28.17 28.10 27.49 h.12 3.;9 25.99 M.42 24.99 24.55 24.15

16 II .19 !8.31 21.52 29.88 28,14 27.52 3.95 M.42 3.92 M.44 25.38 24.57 24.17

17 31.12 38.27 29.49 28.78 28.12 27.51 26.t4 26.4l 25.91 M.44 25.80 24.57 24.17
10 31.96 38.14 21.39 28.70 21.46 27.44 3 .99 3 .30 25.B8 25.48 24.97 24.55 24.15
19 38.73 21.t3 29.23 28.57 27.95 27.37 26.82 M.31 25.82 25.M 24.13 24.51 24.11 |

28 38.42 M.78 29.83 M.39 27.84 27.24 26.71 3 .21 25.14 25.29 24.86 24.45 24.86
21 :8.17 M.4l 29.78 29.11 27.62 27.59 26.57 26.49 25.63 M.it 24.77 14.37 23.19
22 21.69 29.50 28.54 27.14 27.48 26.99 3 .41 25.94 25.59 M.97 24.67 24.28 23.99
23 29 M 28.73 28.19 27.67 27.17 3 .69 3 .22 25.25 M.;5 24.94 24.55 24.17 23.88

24 28.87 28.h 27.87 27.;8 n.91 3 .46 26.82 25.59 25.18 24.79 24.41 24.84 13.69

?S M.44 27.96 27.53 27.88 N.64 26.21 25.30 25.39 25 48 24.63 24.M 23.91 23.%
3 M.82 27.64 27.:t M.77 '6.33.4 M.57 25.18 24.81 24.45 24.15 23. 4 23.43

Reno Creen Pemut No. 479 mmset
Arnenument Appucation 294
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IABLE 10.5-5. hDCNN RE5LUS FOR 3 3LEED MIE ETH .CDI!!CNAL 20 CPM IN FIVF WELL5.

RENO JREtt M14E util7 i SIRS. is1658 Ahl 5*t.18113 68 davs 21 SLIIB INCRE. :tGN

\ GD(RA4. 04 A BASE

haulatin period nuebers 1
Aouder transatisivity a gpd/f ts f ell.it
Agader storitmty as a sensels I.ttil!$

#C041, COMPUTA!!ON RES01.Ils

Si%t& TION FEAl08 OljRAll0N 14 CAYSs 64.184

VAd;ES OF DilAWOOwn OR RECOVERY (Fil af h00ES:

F40W 1-COUJn
i 2 3 4 5 6 7 4 9 18 11 12 13 14 15 16 17 18

1 18.12 18.25 18.47 18.68 18.87 19.95 19.21 19.34 19.45 19.53 19,58 19.59 19.58 11.52 19.44 19.31 19.16 10.97
2 18.40 18.65 18.89 11.12 11.34 19.53 19.71 19.96 11.98 70.88 24.14 29.16 28.15 09.09 19.49 19.86 19.68 19.47
3 18.79 19.16 19.33 19.50 11.82 28.04 29.23 28.41 23.55 29.66 28.74 t.M 28.76 29.75 20.59 29.44 :8.24 28.81
4 19.19 19.49 19.75 29.15 21.32 29.56 :9.79 !I.99 21.15 21.29 21.38 21.42 21.42 21.35 ?!.24 21.66 21.84 28.57
5 19.59 19.12 28.23 28.54 28.83 21. l t 21.36 21.59 21.79 21.95 22.87 22.13 22.13 22.57 21.94 21.74 21.40 21.17
6 28.11 26.36 29.78 21.14 21.37 21.67 21 96 22.U 22.47 22.66 22.81 22.91 22.92 22.15 U.?t 22.47 22.17 21.31
7 28.42 78.81 21.19 21.56 21.11 22.26 22.51 22.78 23.15 23.42 23.61 23.74 U.78 U.72 23.56 23.28 U 12 22.44
8 28.85 21.26 21.67 22.99 22.48 *2.86 23.24 23.68 23.93 24.23 24.48 24.66 24.75 24,71 24.52 24.19 23.74 23.21
9 21.27 II.M 22.17 22.61 23.15 23.48 23.it 24.32 24.72 25.19 M.42 M.69 25.34 25.84 25.63 25.21 24.64 23.97
il 21.71 22.11 22.67 U.15 U.63 24.18 24.58 25.35 25.53 M.99 26.43 24.01 27.19 U.II 26.17 26.41 M.62 |4.76
il 22.13 22.66 23.15 23.69 24.21 24.73 25.26 25.79 26.34 26.11 27.18 :9.85 28.53 28.83 29.69 U.84 26.65 25.52
12 22.!? 23.13 23.68 24.24 24.79 25.35 25.12 26.52 27.14 27.81 29.55 29.!5 :3.13 28.12 31.21 29.41 27.58 26.18
13 23.11 21.61 24.;l 24.78 ;5.36 25.96 26.57 27.21 27.it :8.66 29.14 8.64 31.79 32.36 31.86 8.18 28.18 26.62
14 23.46 24.18 24.72 25.32 25.91 26.55 27.18 27.86 29.59 29.80 !I.27 31.37 32.11 32.16 32.66 :8.37 28.45 26.81
15 23.95 24.62 25.25 25.86 26.48 27.12 27.76 21.45 ??.22 21.90 11.41 It.97 31.31 31.47 32.14 :8.12 29.24 26.13
16 24.55 25.19 23.19 26.39 U.03 27.68 29.:8 29.12 29.63 29.98 |0.17 II.39 31.55 21.62 30.47 21.24 27.75 26.43
11 25.85 26.81 26.U 26.88 U.56 28.27 28.86 29.!4 29.61 29.71 29.56 29.59 29.64 29.66 29.27 28.24 27.81 M.97

il M.27 26.82 26.57 U.28 28.84 29.35 29.15 29.65 29.32 |9.14 29.89 :8.86 29.76 29.76 :8.28 27.35 2L31 :5.43
19 25.18 26.13 2047 27.23 U.14 28.54 28,81 28.90 29.62 :8.;2 28.11 U.97 27.87 27.71 U.34 IL51 25.67 24.84
|I 24.36 25.17 25.83 26.58 27.45 27.85 28.26 29.16 27.83 27.51 U.29 27.19 2L94 26.78 26.06 25.64 I4.95 ;4.24
21 23.64 24.8 25.85 M.73 2006 2L96 27.11 26.97 26.11 26.61 2L41 26.22 2L81 25.74 25.35 24.83 24.24 23.62
22 23.83 23.66 24.:6 24.83 25.37 25.73 25.87 M.89 25.12 25.69 25.53 25. 4 M.12 24.84 24.48 24.14 23.55 23.82
U 22.42 22.97 23.49 23.97 14. 8 24.68 24.15 24.91 24.89 24.81 24.60 24.51 24.29 24.83 23.71 23.32 U.99 22.43
24 21.83 22.31 22.76 23 17 23.51 U.76 23.93 24.81 24.82 23.96 U.16 23.71 21.51 23.27 22.98 22.64 22.27 21.86
25 21.27 21.69 22.98 22.43 22.72 22.94 23.11 23.19 23.21 23.!? 23.89 22.16 22.78 22.57 22.31 22.18 21.67 21.31
26 28.73 21.18 21.44 21.74 22.15 22.28 22.34 22.43 22.46 22.43 22.U 22.3 22.!I 21.98 21.67 21.48 21.11 29.79

F401 f-C0Ltmil
19 25 21 22 23 24 25 26 U 28 21 |t 31 32 U 34 35 36

1 19.76 18.53 it.:t 18.02 17.74 17.46 17.17 16.88 16.!? 16.31 16.42 !$.74 15.46
2 19.24 19.98 18.79 11.41 14.11 17.88 17.49 11.18 16.87 16.54 16.26 15.96 15.66
3 19.74 19.45 19.14 11.12 19.48 11.15 17.81 17.47 17.14 IL81 16.41 16.17 15.86
4 II .27 19.94 11.59 19.23 II .16 14.49 it.!! I?.74 17.41 17.96 16.71 16.39 16.35
5 29.82 21.44 25.85 19.65 19.24 18.84 18.44 18.85 17.67 17.29 16.93 16.58 16.24
6 21.45 28.17 29.52 29.87 19.62 11.10 18.75 11.33 17.12 17.52 17.14 16.77 16.41
7 U.fi 21.51 21.80 28.49 28,80 19.51 11.54 II.!9 18.16 17.74 17.34 16.95 16.57
I U.64 U.45 21.47 21.90 ;9.34 19.83 19.32 18.14 18.38 17.94 17.52 17.11 16.72
9 23.28 22.59 21.13 21. 8 28.69 29.12 19.58 11.87 18.58 10.12 17.68 17.26 16.86
't 23.91 23.11 22.34 21.64 21.ft 21.39 19.81 19,27 68.16 18.29 17.82 17.39 16.18
11 f t.!I 23.58 22.74 21.17 21.27 29.42 78.81 19.44 18.11 18.42 17.94 17.58 17.11
12 24.?9 23.96 23.t5 22.23 21.48 28,88 ?I.l? L1.58 19.84 18.52 19.14 17.58 17.15
13 25.33 24.23 23.26 22.41 21.63 29.93 |t.28 19.68 19.l? 18.64 It.ll 17.65 17.21
14 25.49 ;4.36 23. 8 U.58 21.72 21.15 28.35 19.74 19.18 18.65 18.15 17.69 17.25
15 25.46 24.35 23.38 22.52 ?!.73 21.82 25.36 19.76 19.!? 18.66 18.17 l'.70 17.26
f6 :5.26 24.22 23.29 22.44 21.68 20.98 29.H !t.73 19. ! ? 18.65 18.16 17.69 17.25
17 24.93 23.17 23.10 22.38 21.56 2t.81 29.25 19.67 19.12 18.61 11.11 17.66 17.22,

18 24.51 23.45 22.84 22.89 21.39 28.74 :8.13 11.56 19.83 18.53 18.85 17.68 17.17
19 24.13 23. 6 22.52 21.83 21.17 21.56 19.98 19.43 18.91 18.42 17.96 17.52 17.18
20 23.53 22.13 22.17 21.53 29.92 II.34 19.71 19.26 11.77 11.29 17.84 17.41 17.98
21 23.94 22.39 21.78 21.!I 29.63 29.99 11.57 It.Il 18.64 11.14 17. ?! 17.29 16.98
22 22.47 21.92 21.38 |0.84 29.32 11.82 19.H 11.16 18.41 17.97 I?.56 17.16 IL77
23 21.95 21.46 21.97 II.48 8.88 19.53 19.17 18.63 18.09 11.79 17.39 17.18 16.63
24 21 .43 21 .99 21.55 28.18 19.66 19.23 18.99 19.38 17.19 17.59 17.21 16.14 IL48
3 21.93 29.54 28,13 19,73 19.32 11.92 18.52 f t.13 17.75 17.U 17.11 16.66 16.32
26 29.44 21.59 19.72 19.35 18.97 18.68 18.23 17.86 17.51 17.15 16.81 IL47 16.14

,,,,c,,,,,, ,, ,,,,,, om
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fillt 19.5-4. Pitlif ITDt0 LOGIC 10tif0ll M.
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Slft
10. fit 99tlCT Pit 1HITIIS
..............................................................................................

Il-1,11-4 $1El-AIIIAL 9 V.l.., pt, Coedsetivity, fesperature,
11-420,11-230, TDS,504,C1,IC03,la,Et,
11-250,11380 t,Ca,I,la225,Fe,is,Se

!!-2,SI-4 SIII-AIIIAL Ipt,Condnetivitr,festeratare,
TSS,TDS,SO4,Cl,IC03,
la,Ig,I,Ca,I,ta228,Te,

la,Se

!!-2,11-5,t!-8,t!-7,!!-12 AilllL I.L.
!!-13,11-18,ll-18,!!158
!!-!!I, 11 22, 11 2(1, 11 325
!!-339,11-380

t : GUIDELIII 8 LIST 70 !! ISID TOI tit fitSt I06l SAEPLES
SV-2IILLIF0ftCII!!ft!:2EILISDOVISittilOfIBitDill
$1-4 Sill M Cit!!

O
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.flELI18.57. IIPUT PillHITIIS FOR SIIDLifl01 Of 1414 III0 VILL Piff!!I.

III0 CPIII D IIJ-28 !!C $155.' (14 Plff!!I f:16N AfD S:9.N613 IN days

GIIIt1LDatiBASI:

Inaber of sinalation periods for shich drandosa
orrecoverristobecalca'.ated1
Sinclation period assber: I
hrationofstealationperiodladars: 1H.9N
lamberofgridcolanas:57
Insber of grid tors: 57
Gridspacinginit: 5.N
1coordinateofapper-leftgridnodelait: -149.N
f-ecordlaateofapper-leftgridnodelait: -140.N
Sinclation period sunber: 1
Isaber of production, injection, and image sells
activedaringsinalaticaperiod:45
Wellanaber:1
1-coordinateofselllait: 0.M
T-coordiaste of sell is it: 0.N
Velldischargeingre: 15.68
hrationofpaapoperationdaringslanlationperiod
indars: IN.000
Wellradioslait: 9.58

O Sinalation period aanber: 1
Insber of production, injection, and laage sells
active daring sinalation period: 45
Wellaanber:2
I-coordlaateofselllait: -78.M
f-coordinata of sell la it: 9.M
Velldischargelaspa: -15.68
hrition of peep operation daring sinalatloa period '

ladars: IN.800
Vellradioslait: 8.58
Sinalation period aanber: 1
laaberofproduction,lajection,andimagesells )
active daring sinalation period: 45
Wellnaaber:3
Icoerdleateofeelllait: -lif.N
f-coordinateofselllaft: 8.N
Welldischargelaspe: -15.68
hrationofpeepoperationdaringsinalationperiod |

Ladays: IN.900 |
-Vell radias la'it: i.58 |
Sinelation period aanber: i I

lamber of production, lajection, and image sells |
active daring sianlation period: 45 !

'
Well aanber: 4
I-coordlaatsofsellinit: 78.N |

T-coordinateofselllaft: 9.N -

Welldischargela(pa: -15.68
Darationofpaapoperationdaringsier.lationperiod
la dars: IN.906 1

) I
Reno Creet Peret No 479 Amed
Arnerwaternt ApplKaten - 294
11125.93 10-110 |
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TABLt10.57. IIP 07 PillEtt!!S FOR SI!Dt.lfl01 Of 14 I ( !!IO WILL PATTill (continnedi.

Well radius in it: 8.58
Slaulation period ausber: I
haber of prodneties, injection, and laage nells
active during sinalation period: 45
Wellacaber:5
I coordinate of sell in f t: 148.H
T-coordinate of vell la ft: 9.H
Vell discharge la gps: -15.68
Duration of pump operation during simulation period

in dars: IN.0H
Vell radius la it: 9.59
Slaulation period naaber: I
haber of production, injection, and image tells
active da::ing sinalation period: 45
Wellnuabst: 6
I-coordinate of vell in ft: -140.00
T-coordinateofsellinit: -78.09
Well discharge in gps: -15.68
Doration of pasp operation during sinalation period

in dars: 100.000
Wellradiasinit: 8.59
Stanlation period number: 1
lesber cf predaction, injection, and image sells
active during sisolatica period: 45
Well tuber: 7
I-coordinate of vell in .*t: 70.09

T-coordinateofsellinft: -78 H
Well dischargs in gps: -15.68
Duration of pump operation during sinalatica period

in dars: IN.000
Well radius is ft: 0.58
$1:alation period number: 1
luber of production, injection, and image nells
actire daring sisolatica period: 45
Well anaber: 8
I-coordinateofsellinit: 9.N
f ecordinate of sell in it: -78.M
Velldischargelatre: -15.68
Deration of peep operation during sinalation period
in dars: IM.000
Well radies la f t: 6.58
Siestation period anaber: 1
Inber of prodnetton, injection, and image sells
active during sinalation period: 45
Well munber: 9
I coordlaate of sell in it: 78.00

T coordinate of sell in it: 79.63

h ll discharge in gps: -15.68
Duraticsofpaspoperationduringsianlationperiod
indays: IN.000
Well radius in it: 9.58
31 alation period ansber: 1

_

a.noc< e.,m. % m ....
Af".@.of ADphcst60n 294
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TABLt10.5-7. IIP 0fPillHITIlsFORSIEULATIONOfA4I4III0VILLPafftli(continued).

Insber of production, injection, and isage wells
activeduringsisolationperiod:45
Wellanater:10
I-coordinate of sell in it: 140.N
f-coordinate of sell in ft: -70.N
Welldischargeingps: 15.68
Doration of pump operation during sisulatloa period
indars: IN.0H
Well radius in it: ).50
Sisulation period ausber: I
fumberafproduction, injection,andimagenells
activeduringsinalationperiod: 45
Vell sesber: 11
i-coordinate of sell in it: -140.N
f-coordinateofvelllaft: -140.00
Well discharge in gps: -15.68
Durationofpospoperationduringsinalationperiod
ladars: IN.000
Well radias la ft: 0.50
Sisolation period ausber: I
haber of production, injection, and laage sells
active during sinalation period: 45
Well acaber: 12

[D I-coordinateofsellinit: -70.00
k f-coordinateofsellinft: 140.N

Velldischargelagps: -15.68
Duration of pasp operation daring sinalation period

la dars: IN.0N
Vell radins in ft: 0.50
Sinnlation period ausber: I
fasber of production, injection, and image nells
active during sinalation period: 45
Wellinsber:13
1 coordinate of sell in ft: 6.H
T-coordinate of vell in it: -140.N
Well discharge is gps: -15.68
Duration of pump operation daring sinalation period

ladars: lH.000
Wellradinslaft: 0.50
Simulation period naaber: 1
lasber of prodsetion, injection, and image nells
active daring sisolation period: 45 i

Vell:nsber:14
I-coordinateofselllait: 70.H i

T-coordinate of sell in ft: -140.H l

Welldischargeingps: 15.68
Duration of posp operation during sinalation period
la dars: IN.0M
Well radius in ft: 0.50

f
\ Siselation period ansber: 1 i

Iceber of production, injection, and laige tells i

active during sisalation period: 45
i

.a

. gggg



TABLt19.5-7. IIPOf PAllitills FOR SlHDLAfl01 Of A 4141!10 VILLPAffill(continued).

Wellnaaber:15
I coordinate of sell is it: 149.H

fcoordinateofsailinft: -149.N
Velldischargelagre: -15.68
Duration of pomp operation during sinalation period

in dars: IN.N9
Vell radins is it: 9.56
Sinalationperiodinsber: 1
Insber of production, injection, and inage sells
active during sinalation period: 45
Vall ausber: 16
I-coordinateofsellinft: 148.N
f-coordinate of sell in it: 70.H
Vell discharge la gps: -15.68
Duration of pump operation daring sinalation period
indays: IN.N0
Vell radins la it: 9.58
Sinnlation period naaber: 1
lamber of production, injection, and image vells
active daring sisalation period: 45
Wellanaber:17
I-coordinateofvellinit: -78.H
T-coordinate of sell la ft: 78.N
Velldischargelagps: -15.68
Duration of pasp operation during slaulation period

indars: IN.N0
Vell radies la ft: 9.59
Sisalation period acaber: 1
Insber of production, injection, and image sells
activedaringsinalationperiod:45
Vell naaber: 18
I-coordinate of sell in it: 9.H
f-coordinate of sell la it: 19.H
tell discharge in gra: 15.68
Duration of pasp operatica daring sinalation period

indars: IN.906
VellradinslaIt: 8.58
Slaalation period ausber: 1
Insber of prodection, injection, and image slls
activedaringstaalationperiod:45
Vell number: il
I-coordinate of vell la f t: 78.H

f-coordinate of vell la it: if.H
Vell discharge in sys: -15.68
Duration of posp operation during sinnlation period

in dars: IN.9H
Vellradinslaft: 8.58
Sisolation period insber: 1
Isaber of prodnetton, injection, and image tells
active daring sinalation period: 45
Vellnusber:29
I-coordinate of sell la ft: 149.N

Reno Crest Permat peo. 4 79 Ao
Amendment AppleC5fron J 94
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' TABLI 10.5 7. IIPUT PARAltitl$ FOR 5150L1f10I Of A 4 I ( 1I10 WILL PAfftli (continued).

fcoordinateofsellinit: 78.M
.

Well discharge la gpe: -15.68
Durationofpumpoperationduringsisolationperiod
indars: IM.996
Wellradiasinit: 0.58
Sinclation period number: I
laaberofproductica, injection,andlaagenells
activedaringsimulationperiod:45
Wellnumber:21
I-coordinate of sell in it: -140.M

*

T-coordinate of sell in it: 148.N
Welldischargeingps: 15.68
Duration of peep operation during sinalation period
in' days: IN.996
Wellradinsinit: 9.50
$lestationperiodaneber:1 +

Insber of prodection, injection, and image sells
active during slaalation period: 45
Well nonber: 22
I-coordinateofsellinft: -78.N
f-coordinateofsellinit: 1(f.H -

Well discharge in gre: -15.68
Duration of pump operation during sisolation period

O in days: IM.006
Wellradiusinft: 9.58
Sisolation period aanber: 1 *

lamber of production, injection, and image nells
active during sinalation period: 45'
Well naaber: 23
I-coordinateofselllaft: 9.N
f-coordinateofsellinft: 140.H
Velldischargeingre: -15.68
Duration of pomp operation daring sinalatio's period

ladars: IN.N8
Wellradiusinft: 9.58
Sinalation period insber: 1
lueberofproduction, injection,andimagenells
actire daring stealation period: 45
Vell number: 24
I-coordinateofsellisft: 79.M
f-coordinateofveilinft: 149.M
Well discharge in gre: 15.68
Duration of pump operation during sisolation period

indars: IM.M6
Wellradiasinit: 0.58
Sien1ation period number: 1.

Insber of production, injection, and laage nells
activedaringsinalaticaperiod:45
Well ausber: 25O I-coordinate of sell in f t: 140.N
f-coordinate of sell in ft: 140.M
Welldischargeingps: -15.68

Reno Creen Pemt No 479 Revised
Amenoment Archcatos T94
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flBLt19.5-7. IIPDTPallHIftl$101SIMDLit!0XOf14Ii1110WILLPAffill(continuedL

Duration of past operation during sisolation period
la days: 1H.9N
Well radias in ft: 9.59
Sinalatica period nonber: 1
Mosber of production, injection, and image nells
active during simulation period: 45
Wellausber:26
I-coordinateofsellinit: 195.H
T-coordinateofvellinft: -195.99
Vell discharge in gps: 29.H
Duration of past operation during sinalation period
la dars: IN.9H
Well radius in it: 9.59
Stealation period nasber: I
fasber of prchetion, injection, and image nells
active during sinalation period: 45
Wellausber:27
I coordinate of sell in ft: -195. H
f-coordinate of sell in it: -35.H
Welldischargelagps: 29.H
Duration of pasp operation daring sinalation period

indars: 1H.N9
Well radias la ft: 9.59
Sisolation period nasber: 1
Insberofproduction, injection,andlaagetells
activedaringsinalationperiod:45
Well nasber: 28
I-coordinateofselllaft: -195.99
T-coordinate of sell la it: 35.H
Welldischargelagps: 29.N
Durationofpospoperationdaringsinalationperiod
ladars: IN.999
Vell radias la it: 9.59
$ isolation period number: 1
Insber of production, injection, and isage nells
active dating sinalation period: 45
Wellnasber:29
I-coordinteofselllaft: 195.N
f-coordinateofselllait: 195.H
Vell discharge la (ps: 29.99
Duration of pest operation daring sisolation period
la dars: IN.999
Vellradleslait: 9.59
Sisolation period nasber: 1
lasber of production, injectlen, and image sells
active during sisolation period: (5
Vellnasber:39
I-coordinate of sell in ft: -35.H
T-coordinate of sell la ft: -195.H
Nell discharge in gps: 29.N
Durationofpaspoperationduringsisolaticaperiod
in days: lH.9H

a.no cr . P-m,i no. 47s a. -
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- f1BLt19.57. 11P0fPallitftt$!02SIBULifl01Ofi(I(III0VILLP&ffiti(continuedL

Wellradieslaft: 9.59
Sinclation period naaber: 1
losberofproduction, injection,andisagesells
activedaringsimulationperiod: ($
Well naaber: 31
1-coordinateofsellla(t: -35.H
T-coordinateofsellinft: -35.H

- Welldischargelaspe: 29.90
Duration of posp operation during sinalation period

i- in dars: 190.999
| Well'radiesinft: 9.59

$ isolation period naaber: 1
Insberofproduction, injection,andimagenells
active during sisolation period: ($
Wellnonber:32
I-coordinateofselllait: 35.H
Tcoordinateofsellisit: 35.M
Well discharge in gps: 29.N
Duratloaofpeepoperationduringsinalationperiod
indars: IN.000
Well rdias in it: 9.59
Sisolation period ausber: 1
Insber of production, lajection, and image sells

O activedaringsisolationperiod:45
Wellnonber: 33
Icoordinateofsellinft: -35.M
T-coordinateofsellinit: 195.N
Well discharge is gpe: 29.00
Duration of pasp operation during sinalation period I

la dars: IN .9N
Well radios in it: 9.59
Sisolationperiodnaaber:1
Insberofproduction, injection,andimagesells
active during sinalation period: 45
Well nonber: 34
Icoordinateofsellinft: 35.N
!-coordlaateofsellinft: -195.N
Welldischargeingps: 29.N
Dorationofpaspoperationderis,'sinalattoaperiod
in days: IN.000
Wellradiosinit: 9.56
Sisolationperiodnoeber:1
Insberofprodnetion, injection,andlaagesells
active daring sinalation period: ($
Wellnasber:35
Icoordinateofselllaft: 35.N
f-coordinateofvellinft: -35.M
Welldischargeingpa: 29.H

O Duration of pasp operation daring sisslation period
indays: IN.9N
Wellradinslaft: 9.59
Sinclation period aanber: 1

|

Arn A cation
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fABLI10.57. IIP 0t PARAutftts 101 SlHDLATI0I Of A 4 I 41110 WILL PAffill (continned).

haber of prodaction, injection, and laage sells
active daring sisolation period: 45
Vell number: 36
I-coordinate of sell la f t: 35.N
f-coordinate of sell la ft: 35.N
Veildischargeingps: 20.N
Duration of pusp operation during simulation period
indars: 1H.999
Vellradinsinit: 9.58
$1:alation period ausber: I
haber of production, injection, and image nells
active daring sinalation period: 45
Vellsomber:3I
I-coor,iinate of sell la f t: 35.N
f-coodlute af tell in it: 105.99
Vell discharte la gps: 29.N
hration of pump operatica during sinalation period
in dars: IM.999
Vellradiusinft: 9.59
Sisolation period ausber: 1
haber of production, injection, and image wells
active daring sinnlation period: 45
Vell ausber: 38
I-coordinate of sell la f t: 105.N
f-coordinate of vell in it: 195.N
Vell discharge in gps: 29.99
Duration of pasp operation during sisolatica period
indays: 1H.9H
Vellradinsinit: 9.58
Sisolation period nonber: I
haber of production, injectios, and inate sells
active during sinnlation period: 45
Wellnumber:39
I-coordinate of sell in ft: 195.H
I coordinate of sell in ft: -35.H
Valldischargeinrps: li.N
Daration of pump operation daring sinalation period
ladays: IN.998
Vell radias la it: 9.59
Slealationperiodausber:I
haber of prodnetton, injection, and image nells
active during sinalation period: 45
Well anaber: 49
I-coordinate of sell la ft: 105.N
f-coordi. ate of veil in it: 35.N
Vell discharge in gps: 29.99
Durationofpaspoperationdartigsimulationperiod
in dars: 1H.H9
Vellradiaslait: 9.59
Sisalation period nasber: I
haber of productica, injection, and isage nells
active during s' solation period: 45

Reno Creen Permet No. 4 79 g,yg,g
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flBLt10.51. 11P97 PilllittIS FOR SIIDLit!01 Of 14 I 4 !!IO WILL Piff!!I (continued).

Wellnaaber:41
1-coordinateofsellisit: 195.N
fcoordinateofsellinit: 195.N
Welldischargeingps: 29.M
Duration of pasp operation during sisolation period

in dars: IN.N9
Well radios in ft: 9.59
Sinalation period number: 1 e

lusber of production, injection, and inage nells
active during sinalation period: 45 ,

Wellnumber:42- ;

I-coordinate of sell in ft: 35.H
T-coordlaateofsellinit: -115.H ,

Well discharge la gps: 29.N *

Duration of pump operation during sinalation period

indars: IM.9H
Well radins in it: 9.59
Sinclation period nanber: I
fasber 'of production, injection, and image sells
active during sinalation period: 45
Well nasber: 43
I-coordinateofsellinit: 175.H
I-coordinateofsellinft: 35.M >

O Well discharge in o n: 29 N ,

Durationofpumpoperationduringsinalationperiod
in dars: 1H.9H
Wellradinsinit:.0.50 '

Sinclationperiodnumber:I
'

haber of production, injection, and isage nells
active during sinalation period: 45
Wellnaaber:44
I-coordinataofselllait: -115.H
f-coordinateofvellinft: 35.N
Well discharge in no: 29. H
Duration of pump operation during sinalation period

in dars: IN.999
Well radies la ft: 9.59
Sinciation period insber: 1
insber of prodsetion, lajection, and inage nells ;

active during sisslation period: 45
Wellanaber:45'
I-coordinate of sell in ft: -35.N

.f-coordinate of sell in it: If5.N
Well discharge in gps: 29.N
Duration of pump operation during sisolation period

in dars: IM.999
Wellradinsisit: 9.59
fusber of observation sells for shich time-

O dravderstablesaredesired9
Agaifertranssissivitylagpd/ft: 16N.N
Aquifer storativitr as a deciaal: 9. N9128

_.
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TABLI 10.5 8. DIAWDOW1 IISDLfS FOR 7HI 4 I 4 WILL P!ffiti SIHLATION.

1110 0111I 25 IIJ-29 ilC SlHS. 414 P!!!!II f:1699 AND S:9.99913 199 days

GlHIt!LDATABASI:

Sinalation period susber: 1
Aquifer transsissivity is gpd/ft: 1899.99

Aquifer storativity as a deciaal: 0.999139

10DALC0HP0fafl01IISULTS:

SIEUL&fl01Pfl100DORATICIIID&fS: 199.999

71LDISOfDIAWDOWIO!!!C07tif(if)At10015:

J-Bui 1-00taff

1 2 3 4 5 6 7 8 9 is 11 12 13 14 15 16 17 18

1 -6.29 4 .96 9.74 1.78 2.52 3.06 3.48 3.73 3.84 3.81 3.62 3.24 2.57 1.22 -3.76 1.59 3.31 4.37
2 496 9.91 1.23 2.18 2.93 3.51 3.94 4.21 4.33 4.29 4.19 3.74 3.17 2.34 1.75 2.72 3.33 4.88
3 0.74 1.23 2.99 2.79 3.50 4.19 4.55 4.84 4.96 4.92 4.74 4.44 4.M 3.71 3.65 4.99 4.83 5.59
4 1.78 2.18 2.79 3.0 4.18 4.82 5.33 5.65 5.76 5.69 5.0 5.23 4.98 4.83 4.88 5.21 5.75 S.38
5 2.52 2.93 3.50 4.18 4.93 5.67 6.39 6.69 6.76 6.58 6.29 6.91 5.89 5.72 5.81 6.11 6.58 7.18
6 3.06 3.51 4.19 4.82 5.67 6.61 7.53 8.09 8.N 7.56 7.09 6.73 6.50 6. 0 6.54 6.82 7.28 7.89
7 3.48 3.94 4.55 5.33 6.30 7.53 9.99 10.33 9.58 8.51 7.78 7.31 7.05 6.97 7.M 7.36 7.82 8 48
8 3.73 4.21 4.84 5.65 6.69 8.99 19.33 17.17 19.83 9.19 8.21 7.69 7.41 7.33 7.0 7.72 8.19 8.86
9 3.84 4.33 4.96 5.76 6.76 8.09 9.58 19.83 18.09 9.03 8.39 7.84 7.58 7.50 7.61 7.89 8.35 9.00
19 3.81 4.29 4.92 5.69 6.58 7.M 8.51 9.19 9.03 8.60 8.14 7.79 7.M 7.50 1.60 7.88 8.34 8.95
11 3.62 4.10 4.74 5.0 6.29 7.09 7.78 8.21 8.39 8.14 7.88 7.69 7.49 7.32 7.41 7.70 8.17 8.77
12 3.24 3.74 4.44 5.23 6.01 6.73 7.31 7.69 7.84 7.79 7.69 7.38 7.11 6.96 7.91 7.34 7.88 8.51
13 2.57 3.17 4.M 4.96 5.30 6.50 7.05 7.41 7.58 1.56 7.49 7.11 6.74 6.38 6.31 6.76 7.50 8.26
14 1.22 2.34 3.71 4.83 5.72 6.0 6.97 7.33 7.59 7.!B 7.32 6.96 6.38 5.54 4.95 5.92 7.14 8.09
15 -3.76 1.75 3.65 4.68 5.81 6.54 7.M 7.0 7.61 7.60 7.41 7.91 6.31 4.95 404 5.32 7.06 8.14
16 1.59 2.72 4.99 5.21 6.11 6.82 7.36 7.72 7.89 7.88 7.79 7.34 6.76 5.92 5.32 6.29 7.50 8.45
17 3.31 3.93 4.83 5.75 6.58 7.28 7.82 8.19 8.36 8.34 8.17 7.88 7.50 7.14 7.06 7.50 8.23 3.98

18 4.37 4.88 5.59 6.38 7.18 7.89 8.48 8.86 9.99 8.95 8.77 8.51 8.26 8.09 8.14 8.45 8.98 9.59
19 5.13 5.62 6.27 7.93 7.84 8.65 9.34 9.77 9.86 9.79 9.0 9.15 8.93 8.83 8.91 9.19 9.64 19.21
3 5.69 6.19 6.84 7.62 8.52 9.51 19.48 11.05 19.98 19.55 13.99 9.72 9.48 9.40 9.48 9.74 10.18 19.76
21 6.11 6.61 7.27 8.99 9.99 19.35 11.93 13.18 12.44 11.38 19.64 19.16 9.89 9.79 9.87 19.13 10.56 11.18
22 6.38 6.88 7.54 8.37 9. 0 19.84 13.06 19.93 13.58 11.85 19.94 19.41 19.11 19.91 10.96 19.34 19.77 11. 0
23 6.51 7.5 7.64 8.45 9.44 19.68 12.25 13. 0 12.74 11.S6 19.92 19. 0 19.15 19.04 19.11 19.36 10.79 11. 0
24 6.50 6.97 7.59 8.34 9.21 19.17 11.11 11.67 11.58 11.12 19.64 19.26 10.N 9.99 9.97 19.21 19.63 11. 3
25 6.34 6.79 7.39 8.11 8.88 9.65 19. M 19.63 19.76 19.M 19.26 9.95 9.71 9.59 9.64 9.89 19.32 19.87
26 5.99 6.44 7.09 7.62 8.H 9.22 9.76 19.99 19.19 19.19 9.87 9.58 9.29 9.19 9.11 9.39 9.88 19.47
27 5.35 5.88 6.79 7.54 8.30 8.94 9.42 9.72 9.84 9.77 9.55 9.21 8.79 8.29 8.27 8.67 9.36 10 97
28 4.03 5.95 6.33 7.36 8.17 8.89 9.28 9.55 9.68 9.59 9.35 8.94 8.31 7.41 6.77 7.69 8.86 9.77
29 491 4.47 6.25 7.37 8.3 8.83 9.28 9.M 9.66 9.58 9.33 8.87 8.11 6.69 1.65 6.96 8.64 3.67
39 4.0 5.44 6.67 7.65 8.0 9.83 9.47 9.74 9.83 9.75 9.59 9.07 8. 0 7.53 6.87 7.78 8.35 3.!4
31 6.21 6.64 7.37 8.D 8.82 9. 0 9.84 19.19 13.18 19.99 9.84 9.48 9.93 8.61 8.48 8.86 9.53 !9 23
32 7.27 7.55 8.M 8.69 9.33 9.92 19.38 19.65 19.71 19.57 19. 3 9.98 9.65 9.0 9.41 9.67 19.14 19 79
33 8.99 8.24 8.67 9.24 9.89 19.55 11.12 11.44 11. 0 11.18 19.82 19.47 19.19 19.93 19.94 19.26 19 3 6 11.17
34 8.50 8.72 !.D 9.71 19.44 11.28 12.19 12.58 12.41 11.88 11.34 19.99 19.59 19.44 19. 0 10.67 11.05 11.58
35 8.79 9.91 9.42 19 83 19.86 11.97 13.41 14.55 13.71 12.H 11.74 11.19 19.84 19.69 19.71 19.91 11.'S 11.86

l
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TABl.I 19.5-8. 02AE05 H5UI,75 M M 4 I 4 HIJ PA77m $151.17I04 (coothad).

36 8.89 9.19 9.51 19.14 11.92 12.28 14.40 21.13 14.69 12.86 11.88 11.28 19.91 10.75 10.77 10.97 11.35 11.93
37 8.78 8.99 9.W 19.5 19.83 11.93 13.38 14.51 13.67 12.51 11.69 11.14 19,79 19.63 10.65 10.84 11.22 11.78
38 8.47 8.68 9.M 9.66 19.38 11.21 12.93 12.M 12.32 11.79 11.24 10.79 19.48 N.33 10.34 19.54 19.91 11.0
39 7.95 8.18 8.69 9.16 9.89 19. 6 11.01 11.32 11.39 11.04 19.68 10.31 19.02 9.85 9.86 19.96 10. 6 10.95
49 7.3 7.0 7.98 8.59 9.21 9.78 10.23 10. 0 10.54 19.38 19.11 9.77 9.0 9.19 9.16 9.41 9.R6 19.G
41 6.13 6.54 7.25 8.09 8.67 9.24 9.66 9.99 9.97 9.86 9.69 9.22 8.76 8.32 8.16 8.53 9.19 9.86
0 4.37 5.32 6.53 7.49 8.25 8.83 9.25 9.9 9.57 9.47 9.29 8.76 8.10 7.17 6.9 7.39 8.53 9.41
0 1.93 4.33 6.99 7.18 7.99 8.59 9.02 9.28 9.36 9.26 8.98 8.59 7.72 6.28 1.22 6.59 8.!6 9.16
44 3.N 4.99 6.15 7.14 7.92 8.53 8.97 9.23 9.31 9.22 8.96 8.52 7.87 6.95 6.28 7.17 8.32 9.19
6 5.3 5.79 6. 0 7.30 8.93 8.63 9.06 9.36 9.45 9.35 9.11 8.75 8.39 7.87 7.72 8.19 8.76 9.0
46 5.83 6.24 6.85 7.55 8.25 8.88 9.38 9.68 9.76 9.64 9.38 9.06 8.75 8.52 8.9 8.76 9.22 9.77
6 6.17 6.57 1.13 7.81 8.54 9.27 9.88 19.24 19.27 10.05 9.72 9.38 9.11 8.96 8.98 9.3 9.69 19.11
48 6.31 6.73 7.N 8.01 8.84 9.75 10.65 11.18 11.05 10.M 10.05 9.64 9.35 9.22 9.26 9.47 9.86 19.38
49 6.31 6.74 7.33 8.08 9.03 10.22 11.74 12.95 12.16 11.05 19.27 9.76 9. 6 9.31 9.36 9.57 9.97 10.54
59 6.16 6.69 7.3 7.97 8.97 !9.33 12.52 19.33 12.95 11.18 19.24 9.68 9.36 9.23 9.28 9.9 9.99 10. 0
51 5.87 6.31 6.N 7.65 8.59 9.79 11.32 12.52 11.74 19.65 9.88 9.38 9.98 8.97 9.02 9.25 9.66 19.23
52 5. 6 5.87 6. 0 7.14 7.97 8.89 9.79 19.33 10.22 9.75 9.27 8.88 8.63 8.53 8.59 8.83 9.24 9.78
53 4.87 5.27 5.83 6.59 7.24 7.97 8.59 8.97 9.03 8.84 8.54 8.25 8.03 7.92 7.99 8.25 8.67 9.21
54 4.11 4.51 5.12 5.81 6.50 7.14 7.65 7.97 8.08 8.01 7.81 7.55 7.39 7.14 7. u. 7. 0 8.00 8.59
55 3.05 3.54 4.32 5.12 5.83 6.0 6.99 7.3 7.33 7.39 7.13 6.85 6.49 6.15 6.99 6.53 7.25 7.98
56 1.33 2.31 3.54 4.51 5.27 5.87 6.31 6.69 6.74 6.73 6.57 6.24 5.79 4.99 4.33 5.32 6.54 7.47
57 -4.02 1.33 3.05 4.11 4.87 5.6 5.87 6.16 6.31 6.31 6.17 5.83 5.3 3.99 -1.93 4.37 6.13 7.3

J-20W 1-00lafi
19 3 21 22 23 24 25 26 27 28 29 39 31 32 33 34 35 36

1 5.13 5.69 6.11 6.38 6.51 6.9 6.34 5.99 5.35 4.03 -9.91 4. 0 6.21 7.27 8.00 8.M 8.79 8.89
2 5.62 6.19 6.61 6.88 7.N 6.97 6.79 6.44 5.88 5.05 4.0 5.44 6.64 7.55 8.24 8.72 9.01 9.19
3 6.27 6.84 7.27 7.54 7.64 7.59 7.39 7.99 6.79 6.33 6.25 6.67 7.37 8.07 8.67 9.D 9.42 9.51
4 7.03 7.62 8.09 8.37 8.45 8.34 8.11 7.82 7.54 7.36 7.37 7.65 8.13 8.69 9.24 9.71 19.03 19.14
5 7.84 8.52 9.99 9.0 9.44 9.21 8.88 8.M 8.30 8.17 8.29 8.0 8.82 9.33 9.89 19.44 19.86 11.92
6 8.65 9.51 19.35 19.84 19.68 10.17 9.65 9.22 8.94 8.89 8.83 9.03 9.40 9.92 19.55 11.28 11.37 12.28
7 9.34 10.46 11.93 U.N 12.25 11.11 19.39 9.76 9.42 9.26 9.28 9.0 9.84 19.38 11.12 12.19 13.n 14.G
B 9.77 11.05 U.18 19.93 13.0 11.67 19.69 19.99 9.72 9.55 9.M 9.74 10.19 19.65 11.44 12.58 14.55 21.13
9 9.86 10.98 12.44 13.58 12.74 11.58 10.76 18.19 9.84 9.66 9.66 9.83 19.18 10.71 11.0 12.u 13.71 14.69
19 9.79 10.55 11.38 11.85 11.66 11.12 19.M 19.19 9.77 9.59 9.58 9.75 19.99 10.57 11.18 11.88 12.M 12.86
11 9. 0 19.99 19.64 19.94 19.92 19.64 19.26 9.87 9.55 9.35 9.33 9.59 9.84 19. 3 19.82 11.34 11.74 11.88
12 9.15 9.72 19.18 19.41 19. 0 19.26 9.95 9.58 9.21 8.94 8.87 9.97 9.48 9.98 10.47 19.99 11.19 11.28
13 8.93 9.44 9.89 19.11 19.15 19.99 9.71 9.29 8.79 8.31 8.11 8.0 9.93 9.65 19.19 10.59 10 84 19.91
14 8.83 9.49 9.79 19.01 10.94 9.N 9.59 9.19 8.39 7.41 6.69 7.53 8.61 9. 0 10.03 19.44 10.69 19.75

15 8.91 9.48 9.81 19.N 19.11 9.97 9.64 9.11 8.27 6.77 1.65 6.87 8.48 9.41 19.94 19.47 19.71 10.77
16 9.19 9.74 19.13 19.34 19.36 19.21 9.89 9.39 8.67 7.69 6.96 7.78 8.86 9.67 10.26 19.67 19.91 10.97
17 9.64 19.18 19.M 19.77 19.79 19.63 19.32 9.88 9.36 8.86 8.64 8.95 9.53 19.14 19.66 11.05 11.29 11.35

18 19.21 10.76 11.18 11.W 11.40 11.3 18.87 19.0 19.07 9.77 9.67 9.84 19.23 10.N 11.17 11.58 11.86 112
19 19.84 11.48 12.99 12.27 12.21 11.N 11.48 11.06 19.9 10.46 19.39 19.53 19.84 11.26 11.76 12.25 12.63 12.75
3 11.48 12.29 13.N 13.51 U.29 12.79 12.99 11.58 11.29 19.97 19.91 11.03 11.32 11.77 12.34 0.01 13.66 13.94
21 12.2 13.06 100 15.59 1t69 13.47 12.59 11.97 11.55 11.31 11.25 11.34 11.66 12.13 12.81 U.75 15.02 15.97
22 12.27 13.51 15.59 22.28 15.78 U.89 12.64 12.16 11.72 11.0 11.41 11.52 11.82 12.31 13.03 14.13 16.06 22.61

C 23 12.21 D.29 14.69 15.78 14.87 13.65 12.76 12.13 11.79 11.6 11.39 11.49 11.78 12.25 12.92 13.86 15.12 16.M
( 24 11.N 12.N 13.0 13.89 13.65 U.95 12.42 11.N 11.59 11.26 11.19 11.29 11.57 12.N 12.M D.22 0.56 it u

25 11.48 12.99 12.59 12.84 12.76 12.0 11.98 11.53 11.15 19.89 18.81 19.92 11.21 11.62 12.99 12.M 12.92 13 93
26 11.06 11.58 11.97 12.16 12.13 11.N 11.53 11.19 19.68 19.34 19.22 19.36 19.72 11.17 11.62 12.99 12.25 12.31
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TM 19.5-8. DIANI !!3473 K2 fil 4 I ( E PA77!2I 51!EA7109 (contimi).

27 19.79 11.29 11.M 11.72 11.78 11.50 11.15 19.68 19.12 9.58 9.33 9.59 19.15 19.72 11.21 11.57 11.78 11.!2 J
28 19.46 19.97 11.31 11.0 11.45 11.26 19.89 19.34 9.58 8.55 7.78 8.M 9.59 19.M [8.92 11.29 11.0 11.52 |
29 19.39 19.91 11.25 11.41 11.39 11.19 19.81 19.22 9.33 7.78 2.61 7.78 9.33 19.22 19.81 11.19 11.39 11.41
39 19.53 11.93 11.36 11.52 11.0 11.29 19.92 19.M 9.59 8.M 7.78 8.M 9.58 19.34 19.89 11.26 11.45 11.47
31 19.84 11.32 11.66 11.82 11.78 11.57 11.21 19.72 19.15 9.59 9.33 9.58 19.12 19.68 11.15 11.59 11,79 11.72

. 32 11.26 11.77 12.13 12.31 12.25 12. 5 11.62 11.17 19.72 19.38 19.22 19.34 19.68 11.19 11.53 11.99 12.13 12.16
'

33 11.76 12.34 12.81 13.93 12.92 12.M 12.99 11.62 11.21 19.92 18.81 19.89 11.15 11.53 11.98 12.0 12.76 12.84
34 12.25 13.91 13.75 14.13 U.88 13.22 12.M 12.5 11.57 11.29 11.19 11.26 11.M 11.99 12.42 U.95 13.65 13.89
35 12.63 U.66 15.02 16.M 15.12 13.86 12.92 12.25 11.78 11.0 11.39 11.6 11.79 12.D 12.76 13.65 14.87 15.75
36 12.75 13.94 15.97 22.61 16.06 14.13 13.93 12.31 11.82 11.52 11.41 11.47 11.72 12.16 12.84 U.89 15.78 2228
37 12.55 U.57 14.93 15.M 15.02 13.75 L2.81 12.D 11.66 11.M 11.25 11.31 11.M 11.97 12.59 13.47 14.69 15.59
38 12.99 12.84 13.57 13.94 13.66 13.91 12.34 11.77 11.32 11.93 19.91 19.97 11.29 11.58 12.99 12.70 U.29 13.51

I39 11.52 12.99 12.M 12.75 12.!3 12.25 11.76 11.26 10.H 19.53 19.39 19.46 19.79 11.96 11.48 11.99 12.21 12.27
49 19.95 11. 0 11.78 11.93 11.86 11. 9 11.17 19.70 19.23 9.84 9.67 9.77 19.6 19.47 19.87 11.29 11.49 11. 0
41 19.45 19.91 11.22 11.35 11.29 11.05 19.66 19.14 9.53 8.M 8.64 8.86 9.36 9.88 19.32 19.63 19.79 19.77
42 19.96 19.54 18.84 19.97 19.91 19.67 19.26 9.67 8.86 7.78 6.96 7.69 8.67 9.39 9.89 19.21 19.36 10.34
0 9.86 19.34 19.65 19.77 lf.71 19.47 19.94 9.41 8.48 6.87 1.65 6.77 8.27 9.11 9.64 9.97 19.11 19.M|

44 9.85 19.33 19.63 19.75 19.69 19.44 10. 0 9.0 8.61 7.53 6.69 7.41 8.39 9.19 9.59 9.99 10.04 19.01|

| 45 19.92 19. 8 19.79 19.91 19.84 19.59 19.19 9.65 9.93 8. 0 8.11 8.31 8.79 9.29 9.71 19.99 19.15 19.11
46 19.31 19.79 11.14 11.28 11.19 19.99 19. 0 9.98 9.48 9.M 8.87 8.94 9.21 9.58 9.95 19.26 19. 0 19.41
47 19.68 11.24 11.63 11.88 11.74 11.34 19.82 19.39 9.84 9.59 9.33 9.35 9.55 9.87 19.26 19.64 10.92 19.94
48 11.94 11.79 12.51 12.86 12.56 11.88 11.18 l9.57 19.99 9.75 9.58 9.59 9.17 19.19 19.M 11.12 11.66 11.85
0 11.39 12.32 13.67 14.69 U.71 12.41 11.0 19.71 19.18 9.83 9.66 9.66 9.84 19.19 19.76 11.58 12.74 13.58
50 11.32 12.59 14.51 21.13 14.55 12.58 11.44 19.65 19.19 9.74 9.M 9.M 9.72 19.99 19.69 11.67 13. 0 19.93
51 11.91 12.93 13.38 1t49 U.41 12.19 11.12 19.38 9.84 9.47 9.28 9.26 9.0 9.76 19.39 11.11 12.25 13.08
52 19.45 11.21 11.93 12.28 11.97 11.28 19. M 9.92 9.6 9.0 8.83 8.89 8.94 9.22 9.85 19.17 19.68 19.84
53 9.89 19.38 19.83 11.02 19.86 19.44 9.89 9.33 8.82 8.0 8.29 8.17 8.38 8.M 8.88 9.21 9.44 9 43
54 9.16 9.66 19.99 19.14 19.D 9.71 9.24 8.69 8.D 7.65 7.37 7.36 7.54 7.82 8.11 8.34 8.45 8.37
% 8.69 9.M 9.d 9.51 9.42 9.D 8.67 8.97 7.37 6.67 6.25 6.33 6.79 7.09 7.39 7.59 7.64 7.54
M 8.18 8.68 8.99 9.19 9.91 8.72 8.24 f.M 6.64 5.44 4.47 5.95 5.88 6.44 6.79 6.97 7.00 6.88
57 7.M 8.0 8.78 8.89 8.79 8.!4 8.09 7.27 6.21 4.0 -B.91 4.03 5.35 5.99 6.34 6.M 6.51 6.38

MOW 1-COUN

37 38 39 49 41 42 0 44 45 46 47 48 0 59 51 52 53 54

1 8.78 8.47 7.95 7.29 6.13 4.37 -1. 0 3.99 5.29 5.83 6.17 6.31 6.31 6.16 5.87 5.45 4.87 4.11
2 8.99 8.68 8.18 7.0 6.54 5.32 L33 4.99 5.79 6.24 6.57 6.73 6.14 6.69 6.31 5.87 5.27 4.51
3 9. 8 9.5 8.68 7.98 7.25 6.53 6.99 6.15 6.0 6.85 7.13 7.30 7.33 7.29 6.99 6.0 5.83 5.12 |
4 18. 5 9.14 9.16 8.59 8.5 7.0 7.18 7.14 7.39 7.M 7.81 8.91 8.08 7.97 7.65 7.14 6.50 5.81 |

'

5 19.83 19.38 9.89 9.21 8.67 8.25 7.99 7.92 8.D 8.25 8.54 8.84 9.93 8.97 8.59 7.97 7.24 6. M

6 11.93 11.21 19.45 9.78 9.24 8.83 8.59 8.53 8.63 8.88 9.27 9.75 19.22 19.33 9.79 8.89 7.97 7.14
7 13.38 12.93 11.91 19.23 9.66 9.25 9.92 8.97 9.M 9.38 9.88 19.65 11.74 12.52 11.32 9.79 8.59 7!5
8 1t51 12.M 11.32 19.0 9.99 9.59 9.28 9.23 9.36 9.68 19.24 11.18 12.95 19.33 12.52 19.33 8.37 7 97
9 D.67 12.32 11.39 19.54 9.97 9.57 9.34 9.31 9. 6 9.76 19.27 11.95 12.16 12.95 11.74 19.22 9.93 168
19 12.51 11.79 11.04 19.38 9.86 9.0 9.26 9.22 9.35 9.64 19.95 19.M 11.95 11.18 19.65 9.75 8.84 8 01 j

11 11.69 11.24 19.68 19.11 9.69 9.29 8.98 8.96 9.11 9.38 9.72 19.95 19.27 19.24 9.88 9.27 8.54 7.31 J
12 11.14 18.79 19.31 9.77 9.22 8.76 8.59 8.52 8.75 9.M 9.38 9.64 9.76 9.68 9.38 8.88 8.25 7.M j

13 19.79 19.48 19.92 9. 0 8.76 8.19 7.72 7.87 8.39 8.75 9.11 9.35 9.45 9.2 9.08 8.63 8.93 7 :9 !

14 19.63 19.33 9.85 9.19 8.32 7.17 6.28 6.95 7.87 8.52 8.N 9.22 9.31 9.23 8.97 8.53 7.92 7.14
15 19.65 19.34 9.86 9.16 8.16 6.59 1.22 648 7.72 8.59 8.98 926 9.36 9.28 9.02 8.59 7.99 718 i

16 19.84 10.54 19.06 9.41 8.53 7.39 6.M 7.17 8.19 8.76 9.;1! 9.0 9.57 9.50 9.25 8.0 8 15 70 !
17 11.22 19.91 19.45 9.86 9.19 8.53 8.16 8.32 8.76 9.22 9.69 9.86 9.97 9.99 9.56 9.24 8.67 iN |
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O
TARI 10.5-8. CEAE0WI IISE75 709 TH 4 I ( VII.L P177DJI SIELATICH (contied).

18 11.78 11.0 10.95 10.G 9.86 3.41 9.16 9.19 9.0 9 37 10.11 10.38 10.54 10.49 10.23 9.78 9.21 8.59
19 12.55 12.09 11.52 10.95 10. 6 10.06 9.86 9.85 10.02 10.31 10.68 11.04 11. 2 11.32 11.01 10.45 9.80 9.16
20 13.57 12.84 12.09 11. 0 10.91 10.54 10.34 10.33 10.48 10.79 11.24 11.79 12.32 12. 9 12.03 11.21 10.38 9.66
21 14.93 13.57 12.55 11.78 11.22 10.84 10.65 10.63 10.79 11.14 11.69 12.51 13.67 14.51 13.38 11.93 10.83 la 00
22 15.97 13.94 12.75 11.93 11.35 10.97 10.77 10.75 10.91 11.28 11.88 12.86 IL 69 21.13 14 G 12.28 11.02 10.14
23 15.02 13.66 12.63 11.86 11.29 10.91 la 71 10.63 10.84 11.19 11.74 12.56 13.71 14.55 13.41 11.97 10.86 10.03
24 13.75 13.01 12.25 11.58 11 35 10.67 10.47 10.44 10.59 10.90 11.34 11.88 12.41 12.58 12.10 11.28 10.44 9.71
25 12.81 12.34 11.76 11.17 '0.66 10.26 10.04 10.03 10.19 10.47 10.82 11.18 11. 0 11.44 11.12 10.55 9.89 9.24
26 12.13 11.77 11.26 laJ0 1J.14 9.67 3.41 3.0 9.65 9.98 10.30 10.57 10.71 10.65 10.38 9.92 9.33 8.63
27 11.66 11.32 10.84 10.23 9.53 8.86 8.48 8.61 9.03 9.48 9.84 10.09 10.18 10.10 9.84 9.40 8.82 8.13
28 11.36 11.03 10.53 9.84 8.95 7.78 6.87 7.53 8. 0 9.07 9.50 9.75 9.83 9.74 9.47 9.03 8.0 7.65
29 11.25 10.91 10.39 9.67 8.64 6.96 1.65 6.69 8.11 8.87 9.33 9.58 9.66 9.56 9.28 8.83 8J0 7.37
30 11.31 10.97 10.46 9.77 8.86 7.69 6.77 7.41 8.31 8.94 9.35 9.59 9.66 9.55 9.26 8.80 8.17 7.26
31 11.55 11 20 10.70 10.07 9.36 8.67 8.27 8.39 8.79 9.21 9.55 9.77 9.84 9.72 9A2 8.94 8.30 7.54
32 11.97 11.58 11.06 10.47 9.88 9.29 9.11 9.10 923 9.58 9.87 10.10 10.19 10.09 9.76 9.22 8.56 7.82
33 12.59 12.09 11.48 10.87 10.32 9.89 9.64 9.59 9.71 9.95 10.25 10.56 10.76 10.69 !0.30 9.65 8.88 8.11
34 13. 0 12.70 11.90 11.20 10.63 10.21 9.97 9.N 10.00 10J6 10.64 11.12 11.58 11.67 11.11 10.17 9.21 8.24
35 14.69 13.29 12.21 11. 0 10.79 10.36 10.11 10.04 10.15 10. 0 10.92 11.66 12.74 13. 0 12.25 10.68 9.44 8.0
36 15.59 13.51 12.27 11.40 10.77 10.34 10.08 10.01 10.11 10.41 10.94 11.85 13.58 19.93 13.08 10.84 9.0 8.37
37 14.49 13.06 12.N 11.18 10.56 10.13 9.87 9.79 9.89 10.16 10.64 11.36 12.44 13.18 11.93 10.35 9.09 839
38 13.06 12.29 11.48 l0.76 10.18 9.74 9.8 9.40 9. 48 9.72 10.09 10.55 10.98 11.05 10.46 9.51 8.52 7.62
39 12.N 11.48 10.84 10.21 9.64 9.19 8.91 8.83 8.93 9.15 9. 0 9.70 9.86 9.77 9.34 8.65 7.84 7.03
40 11.18 10.76 10.21 9.59 8.98 815 8.14 8.09 3a6 8.51 8.77 8.95 9 00 8.86 8. 48 7.89 7.18 6.38

O- 41 10.56 10.18 9.64 8.98 8.23 7.50 7.06 7.14 7.50 7.B8 8.17 8.34 8.36 8.19 7.82 7.28 6.58 5.75
42 10.13 9.74 9.19 8.45 7.50 6.29 5.32 5.92 6.76 7.34 7.70 7.88 7.89 7J2 7.36 6.82 6.11 5.21
0 9.87 9.48 8.91 8.14 7.06 5.32 -0.04 4.95 6.31 7.01 7.41 7.60 7.61 7.0 7.07 6.54 5.81 4.38
44 9.79 9.9 8.83 8.09 7.14 5.92 4.95 5.54 6.38 6.96 7.32 1.50 7.50 7.33 6.97 6.0 5.72 4.83
45 9.89 9.48 8.93 8.26 7.50 6.76 6.31 6.38 6.74 7.11 7.0 7.56 7.58 7.41 7.05 6.50 5.80 4.98
46 10.16 9.72 9.15 8.51 7.88 7.34 7.01 6.96 7.11 7.36 7.60 7.79 7.84 7.69 7.31 6.73 6.01 5J3
47 10.64 10.09 9. 0 8.77 8.17 7.70 7.41 7.32 7.40 7.60 7.88 8.14 8.30 8.21 7J8 7.09 6.29 5. 0

48 11.38 10.55 9.70 8.95 8.34 7.88 7.60 7W 7.56 7.79 8.14 8.60 9.03 9.10 8.51 1.56 6.58 5.!9
49 12.44 10.*9 9.86 9.00 8.35 7.89 7.61 7.50 7.58 7.84 8.30 9.03 10.09 10.83 9.58 8.00 6J6 5J6
50 13.18 11.05 9.77 8.86 8.19 7.72 7. 0 7.33 7.41 7.69 8.21 9.10 10.83 17.17 10.33 8.09 6.69 5.65
51 11.93 10.46 9.34 8.48 7.82 7.36 7.07 6.97 7.05 7.31 TJ8 8.51 9.58 10.33 9.09 7.53 6.30 5.33
52 10.35 9.51 8.65 7.89 728 6.82 6.54 6. 0 6.50 6.73 7.09 7.H 8.N 3.09 7.53 6.61 5.67 0 82
53 9.09 8.52 7.84 7.18 6.58 6.11 5.81 5J2 5.80 6.01 6.29 6.58 6.76 8.69 6.30 5.67 4.93 L18
54 8.09 7.62 7.03 6.38 5J5 Sal 4.88 0 83 L98 5.23 5. 0 5.69 536 5.65 5.33 4.82 4.18 3 49
55 727 6.84 6.27 5.59 4.83 4.09 3.85 3.71 4 07 4.44 4.74 4.92 4.96 til L55 Lif 3.50 2.79
56 6.61 6.19 5.62 4.88 3.93 2.72 1.75 2.34 3.17 334 4.10 429 4.33 L21 3.94 3.51 2.93 2.18
57 6.11 5.69 5.13 4.37 3.31 1.59 3J6 1.22 2.57 3.24 3.62 3.81 3.84 3.73 3.48 3.08 2.52 138

i

M0W I-C0fRII |

55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72

l

1 3.05 1.33 -4.02
2 3.54 2.31 1.33
3 4.32 3.54 3.05

i
4 5.12 4.51 4.11 l

5 5.83 5.27 4.87

Ow 6 6.0 5.87 515
7 6.90 6.31 5.87

i

8 7.20 6.60 6.16 i
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9 7.33 6.74 6.31
19 7.30 6.73 6.31
11 7.13 6.57 6.17
12 6.35 6.24 5.83
13 6.49 5.79 5.29
14 6.15 4.96 3.99
15 6.09 4.33 -1.83
16 6.53 5.32 4.37
17 7.25 6.54 6.13
18 7.98 7.0 7.29
19 8.66 8.18 7.95
29 9.N 8.68 8.47
21 9.49 8.99 8.78
22 9.51 9.19 8.89
23 9.42 9.91 8.79
24 9.13 8.72 8.9
25 8.67 8.24 8.N
26 8.97 7.55 7.27
27 7.37 6.64 6.21
28 6.67 5.44 4.47
29 6.25 4. 0 4 .91
2 6.33 5.95 4.83
31 6.78 5.88 5.35
32 7.99 6.44 5.99
33 7.39 6.79 6.34
34 7.59 6.97 6.9
35 7.64 7.N 6.51
36 7.54 6.88 6.38
37 7.27 6.61 6.11
38 6.54 6.19 5.69
39 6.27 5.62 5.13
48 5.59 4.88 4.37
41 4.83 3.93 3.31
42 4.99 2.72 1.59
43 3.65 1.75 -3.76
44 3.71 2.34 1.22
6 4.87 3.17 2.57
48 4.44 3.74 3.24
47 4.74 4.18 3.62
48 4.92 4.29 3.81
0 4.H 4.33 3.84
W 4.84 4.21 3.73
51 4.55 3.94 3.48
52 4.19 3.51 3.M
53 3.58 2.93 2.52
54 2.79 2.18 1.78
55 2.M 1.23 6.74
58 1.23 9.91 4 .96
57 8.74 4.A -6.29

O
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11. SOILS ASSESSMENT

A soils inventory and assessment was performed during the summer of 1993 on alllands within the

roposed permit area. - The inventory was performed by BKS Environmental Associates of Gillette,p

Wyoming under contract to EFNI.

The Reno Creek project is an in situ uranium project, requiring excavation only to support the in situ

recovery process. Major excavation activities include leveling and construction of an ion exchange

recovery plant and parking area, construct'on of radium treatment ponds and irrigation reservoir andi '

construction of main access roads. Minor excavation activities include the excavation of pipeline
.

trenches, drilling related activities and surficial grading and leveling within wellfields. EFNI also

proposes a land application area for welifield solutions resulting in potential short term impacts to the
soil resource.

In situ mining activities generally result in disturbances of the soil resource which are both relatively

small in arealextent and/or disturbances that do not bury or disturb soils below several feet of the

surface in disturbance areas. For these reasons, EFNI and the WDEQ LOD agreed to focus the scope

of baseline soils investigations on the identification of limiting factors to plant growth within the soils
in those areas projected for disturbance.

11.1 INTRODUCTION

F

This report presents information on the soils eccurring on the_ Reno Creek Project which is located

approximately 10 miles southwest of Wright, Wyoming. The area has been previously surveyed, on

a large scale, by the U.S. Department of Agriculture (USDA), Soil Conservation Service (SCS) in 1979
,

and revised, in part, in 1992. The major objective of the 1993 assessment was to define the existing

topsoil resource within the study area and determine the extent, availability, and suitability of soils
;

material for use in reclamation. Prime farmland determination was made by the Gillette office of the
-

SCS.

In addition to the mapping of the permit area and supporting information, backhoe pits were utilized in ;

the proposed irrigation area to determine the baseline of various radiometric analyses. That information '

is summarized in this report also.

-

Soil analytical information is contained in Attachment 11.1.
.

!

O #

-
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11.2 METHODS

11.2.1 REVIEW OF EXISTING LITERATURE

The soils in this portion of Campbell County were studied and mapped to an Order 3 scale by the

USDA, SCS in 1979. Although the soil survey has not been published, it is available in "open file
form"

In addition to the previous SCS information, Appendix D-7 information from WDEQ permit volumes for

nearby mine projects was reviewed. Pertinent information from the T3 permit for Jacobs Ranch Mine

and the T6 permit for the Black Thunder Mine were reviewed prior to fieldwork.

11.2.2 1991 PROJECT PARTICIPANTS

BKS Environmental Associates, Inc. performed the 1993 soil survey field work and report preparation.

All soil analysis was handled by Energy Laboratories of Bi| lings, Montana.

11.2.3 SOIL SURVEY

Construction of the study area soil map was accomplished according to techniques and procedures of

the National Cooperative Soil Survey. Guideline No.1 (November,1984) of the Wyoming Department

of Environmental Quality, Land Quality Division was followed during all phases of the work.

A reconnaissance of the study area was used to farniliarize field personnel with the area. Soil profiles

were examined on a widely scattered basis according to physiographic configuration. Information

derived from these profiles was compared with existing permit soil series descriptions and mapping unit

descriptions, as well as SCS data, to determine which soils were likely to occur on specific landscape

positions. SCS data for the study area was available throughout the field survey.
;
.

Following the reconnaissance survey, an Order 1-2 soil survey was conducted within the proposed

actual disturbance. Order 3 SC3 mapping units were verified outside the proposed actual disturbance.

Soil boundaries were delineated in the field by exposing additional soil profiles to determine the nature

and extent of soil series present on the study area. Soil map unit boundaries were delineated on a

1" = 500' topographic base map and were later transferred to a " = 1000' map for ease of comparison
with other permit maps (refer to Plate 11.1).

O;
Reno Creek Permit No. 479 Revised 2/94 ,
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Similar methodology was employed.within the proposed irrigation area in Section 33. Existing SCS
mapping units were verified at numerous locations.

11.2.4 FIELD SAMPLING

Soil series that had questionable reclamation potential were sampled and described by exposing the -

solum with a shovel and then sampling below this point with a hand auger. . The physical and, where

possible, chemical nature of each horizon within the sampled profile was described and recorded in the

field. The sample location was noted on the field map. At least two quarts of sampled soil material

were placed in clean, labeled, polyethylene plastic bags and kept cool and as dry as possible to limit

chemical changes. Due to the timing of the sampling (i.e., early summer for the baseline assessment)

and due to the cooler than normal temperatures during the radiometric sampling, ambient air

temperatures were not considered excessive. Samples were kept out of direct sunlight and transported

to the Gillette of fice of Energy Laboratories for shipment to the Billings office for analysis, in general,
samples were taken to Energy Laboratories within one week of actual collection.

A total of 3 sites on the Reno Creek Project (outside the proposed irrigation arca) were sampled for

analysis and corresponding soil profile descriptions written. They weresalinephases ofupland2igweid;

Kim and Forkword soilseries. The samples were taken because of visualindications (evidence of saline

conditions) of unsuitability for reclamation. All three samples were taken in bottomlandlocations along

the Belle Forche River drainage. Therefore, chemicalanalysis should not be considereed representative

of the usual quality or suitability of these soils for reclamation on upland sites. Soil mapping unit
>

designations and associated acreages are presented in Table 11,1, Soilsample locations are shown
on Plate 11.1.

In addition, six soil series locations were sampled within the proposed iMgation land application area.
,

The locations were selected as representative of these soilseries. The:c cc::cc !nc!udad: Tbe sampled

soul series were; Shingle, Forkwood (Ft. Collins), Theedle (Thedalund), Kishona (Kim), Cushman, and

Zigweid. These six series comprised the major series encountered within that area.

,

O r -
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I ABLE 11.1
RLNO CREEK PROJECT

TOPSOIL VOLUME SUMMARY
M APPING UNIT

SYMBOL &.NAME ( OMPUSHloN OF AVLRAGL Of Pill AVERAGE DEPill ARLA~1O Hi. SALVAGE \ Oll|ME LIMI's A~llONS
SIUDY AREA OF 5UIT ABLE OF A+ B liORI/ON ' STRIPPI D OF < ACRE - FT) TO
ACRES % M ATLRIAlX' < FT) A + B MATERIAL SUI TABil ITY

(IT) ( ACRESi

507CD Ilowbac - 615 % 12 7 04 25 1 08 0 67 0 73 high sand wntent
801 AB Camt na U 6% 125.7 3.5 50 1 25 3 07 3 84
MWCD Cushman - 6-15% 153 43 2.5 1 08 0 06 0 tw parahtfac < 4tr wnhm Cudunan3
212B Cushnun Cambna - 0 6% 30 09 30 1 25 0 00
145B Cudmun 1heedle . 3 6% 97.7 2.7 2.5 1 25 0 00
392CD Decolney lidard 615% 45 8 1.3 3.5 20 00 h:gh und content
Disturted 6.3 02 00 <05" OO
t45AB Forkwood Cambna 0 6% 111.7 3.1 5.0 20 00
410 Forkwood Cambna 0 6% 1891 53 50 1.75 0 23 04
336B forkwood Cabna O 6% 2XS 6 7.M 35 1 50 00 parabthic < 4tP w: thin Cushaun
331 AB Forkwood-Ulm 0 6% 30 5 09 50 1.50 00
EA62 lidand 0.6% 15 2 04 40 1.50 10.50 15 76 high sand coment
380AB lidand Bowbac 0 6% 195 5 5.4 35 2.0 0 (R) - high sand content
3XOCD !!aland Rawbac 6-15 % 54 6 1.5 35 15 0 00 htgh sand content
384AB litland Vorulee 0 6% 21 6 0.7 3.5 1. 5 0 00 high sand or shale content
802AB Knhona 0-6% 181.6 51 4.0 05 3 48 1.74 A!!uuated shale & silNone
417BD Shmgle-Talute 3-30% 5.1 0.1 1.0 0.75 0 00 high sand or shale conteni
158All Kishona-Cambna Zigwcid 0 6% 529.3 14 6 40 1.25 0 17 0 21 alluviated shale & silNone

wnhm Knhona & Zigweid
a79BD Parmleed 6 6% 3.8 01 2.5 1 25 0 00 high cl.ny or salts
805CD Shmgle 6-15 % 63 5 1.8 1.0 <. 0. 5 0 08 0 34 weathered shale
147CD Shingle-Theedle 6 30% 248M 68 1.5 0.75 0.K 0 60 weathered shale
M04CD Thtedle 6-15% 1980 5.5 25 0.67 5 48 3.67 parahthic (4cP
17711 Theedle Kishona 3-9% 866 9 24.0 30 0.75 3 u5 2 96 parahduc < 40" widun Theedle
395CD Tumercrest Keelme-Taluce 6-30% 31.7 0.9 2. 5 10 0 00 high sand content
4 tMBD Terro-Vonalee 0 6% 50 8 1.4 2.5 0 75 0 00
806CD Tumercrest 615 % 6.3 02 2.5 1.0 0 00 parahthic < 40'
K03AB Zigweid 0 6% 38 I 1.1 3.5 0.5 0 00 alluvtated shale & ,dhtone

Total 3fo) 0 2X49 29.99
Reno Creek

Footnotes to Table 11.1

'" Depth of suitabihty as defined in Table I-2, WDEQ LQD Gunlehne #1 (11/84).
d' Salvage of A and B horizons of soil onJy as per discussions in Secnon 15.1.
'" Disturbed profde depth estimated.

Table 11.1 Reno Creek Project Topsoil Volume Summary Mapping Unit

Reno Creek Permit No. 479 Revised 2/94
Amendment Appkcation
11/25/93
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11.2.5 LABORATORY ANALYSIS

:O
Upon receipt at the Billings office of Energy Laboratories, topsoil samples were logged into the

computer system. Samples were placed into lined aluminum pans to dry in an oven at 80 degrees F.

Clods were broken down into manageable pieces prior to determining coarse fragments. Coarse

fragments were measured with a 10 mesh screen prior to grinding; the entire sample was then hand

ground to pass 10 mesh. An approximate 20 ounce sub sample was obtained through sp!itting with i

a series of riffle splitters and subsequently analyzed. A second sub-sample was maintained in storage

at Energy Laboratories.

Astwal Laboratory analysis follows the methodology outlined in WDEQ, LOD Guideline 1 (1984). -That ,

Methodology is found in Addendum-3 Attachment 11-1-2, Energy Laboratory Analysis Methodology,

in general, samples were analyzed within 30 days of receipt of the samples to limit any chemical

changes.

Approximately 20 percent of the samples s /ere run for duplicate analysis. All analytical data is found

in Addendwn-6 Attachment 11.16 and 11.1-7, Summary of Soil Analytical Results.

The three bottomland samples selected because of suspect quality for reclamation purposes were

analyzed for the following parameters.
'

pH (paste) Textural Analysis }

EC (extract) . Organic matter i
i
'

Saturation % B
|

Ca Se

Mg
|

Na
. 1

\

Analysis results are found in Attachment 11.1-6.
|
|

.

t

O
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The six sample locations within the proposed land application area were selected as representative of

soil series in the land application area and were analyzed for the following parameters. Samples were

selected from identifiable horizons and subunits.

pH (paste) Textural Analysis

Saturation % Nitrate

Electrical Conductivity (Extract)

Ca Se

Mg As

Na B

SAR Mo

nsgg
'' Th } Upper 5 feet
U-na t

11.3 RESULTS AND DISCUSSION

11.3.1 SOIL SURVEY - GENERAL

The soils occurring on the Reno Creek Project are typical of the semi-arid grasslands of the western

United States. Due to prevailing clinMe and vegetation conditions, organic matter is accumulated

slowly, and soils have developed with nght-colored surf aces. Subsoil color is usually light brown or

yellowish brown.

The greatest proportion of the upland soils of the study area are residual (i.e. developed in place) and

are formed from weathered sedimentary bedrock, mos.ly sandstone and shale. Most developed soils

reflect the character of the bedrock. Areas of sandy and medium-textured friable soils are underlain

by sandstone and loamstone. Heavy clay soils are underlain by clayey shale. These soils vary widely

in both depth and suitability of the material for topsoiling depending primarily on the parent material

from which the soils have formed.

Smaller stream c, annels of the study area are characterized by alluvial soils such as the Kishona

(formerly Kim) series. These soils are developed from c variety of material warhed from the uplands

O-

Reno Creek Permit No. 479 Revised 2/94
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and redeposited along the stream courses. The soils formed in alluvium reflect the character of the

weathered, transported material. These soils often have a generally dark friable surface that contains

a larger amount of organic matter than upland soils.

Larger stream channels of the study area are characterized by deeper haptargids such as Forkwood

(formerly Fort Colkns) series or Ulm series. These residual soils are developed in-place. There are also-

areas uf alluvial soils such as Kishona. Depending up;n the water regime in specific areas, all series

may have saline phases associated with them.

Refer to Addendum 3 Attachment 11.1-3 for SCS soil series descriptions for those series encountered

within the current permit area.

11.3.2 SOll M APPING UNIT INTERPRETATION

The 1993 mapping resulted in some additional mapping units due to the smaller scale of the Order 1

survey within the proposed disturbed area. However, no new series from the existing SCS mapping

were encountered. Refer to Addendum 4 Attachment 11.1-4 for SCS soil mapping unit descriptions

within the study area.

O
Mapping the larger drainages such as the Belle Fourche drainage is difficult due to past stream channel

meandering arid resultant deposition, as well as past and current agricultural water development and

crested wheatgrass haylands. The C horizons are extremely variable and stratified in many locations.

Individual series descriptions reflect this variability.

Sample numbers were based on verbal agreements between WDEQ-LQD and EFNI personnel. Only

those areas of questionable reclamation quality material within the proposed disturbed area were

sampled for chemical analysis. However, numerous pedons were exposed during initial mapping of the

study.

; |

A representative soil sample from each soil series identified within the plant area, irrigation reservoir
,

Ior main access road will be sampled and analyzed for parameters found on Table 1-2, WDEO-LQD '

Guideline 1 (11-84). Analyticalinformation will be used to determine suitability of the A +B horizon'

|

1

O- :
Reno Creek Permst No. 479 Revised 2/94 ;

Amendment Apphcation i

11/25/93

11 7

|

i

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



for salvage and help define average depth. Analyticalinformation will be provided to the WDEQ-LQD

as shown as it is available in the spring of 1994. Soil sample locations will be shown on Plate 11.1.

11.3.3 ANALYTICAL RESULTS

Lab analyses of the 1993 soil samples did not include percent very fine sands since the encot.,ntered

soil series did not require very fine sands for delineation and since there was a limited number of

samples. Field observations of fine sands, an indirect measure of the very fine sand portion within

individual peds, if necessary, were used to determine series designation.

Refer to Addendum 6 and 7, in Attachment 11, for a complete collection of originallaboratory data for

'he samples outside the proposed irrigation area and within the proposed irrigation area, respectively.

11.3.4 EVALUATION OF SOIL SUITABILITY AS A PLANT GROWTH MEDIUM

Within the study area, suitability of soil as a plant growth medium is limited by physical factors such

as sandy or high clay textures or chemical factors such as high sodium adsorption ratio (SAR), high

electrical conductivity (EC), or excess selenium. Many sampling intervals, specifically at depth,

contained selenium of 0.1 ppm and high EC's and SAR's. Although the majority of pedon locations

were not sampled for chemical analysis, marginal material is likely found in sandy upland ridge areas,

clay upland breaks or broken topography, or lowland flats where salt accumulation may be a problem,

specifically near the Belle Fourche River drainage. Two suspected saline phases of soils limiting plant

growth were sampled as part of baseline investigations. The analytical reports for these soils area

found in Attachment 11.1-6. It is importsat to note that these soilphases are not representative of

these soilseries, but were selected as worst case. Specific discussion of topsoil suitability by map unit

is found in Addendum 4, Soil Mapping Unit Descriptions. Soil analytical information is found in

Arkku@ns A ttachment 11.1-6.

Based on the analytical results of the soils within the proposed irrigation area, little or no chemical or

physical problems exist within the soil series and the underlying paralithic or bedrock material. Only

one sample, Shingle at 30-64", exhibited chemical characteristics in excess of WDEQ-LOD Guideline

-
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#1 suitability criteria. The Shingle series exhibited selenium levels in excess of 0.1 ppm. Soil analytical

information from the proposed irrigation area is found in ^.ddendum 7 Attachment 11.17.

,

Scienium is a naturally occurnng element within the Reno Creek project although the analyzed data does

not necessarily reflect that. It was generally not found within the analyzed samples of the proposed

irrigation area but was found within the deeper horizons of the saline soils of the Belle Fourche River

drainage. Selenium indicator plants are present within the drainages in the area and on upland ridge

tops.

11.3.5 TOPSOIL VOLUME CALCULATIONS
,

Based on the initial review of current permit area soil series and study area field work with subsequent >

;

chemical analysis for questionable series, material suitable for use as topsoil were determined for the

individual mapping units. Average suitability depths by mapping unit are shown in Table 11.1.
'Proposed disturbance acres are shown on Plate 11.1.

11.3.6 PRIME FARMLAND ASSESSMENT

No prime farmland was indicated within the study area based on a reconnaissance survey by the SCS,

Gillette field office. Refer to Addendom-4 Attachment 11.1-1, Correspondence, for the SCS letter of

negative determination.

i

|

|

|

|

l
i

i

i

'
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12. VEGETATION (APPENDlX D-8)

O
12.1 INTRODUCTION

This report presents information on the vegetation occurring on the Reno Creek Project which is located

approximately 10 miles southwest of Wright, Wyoming. The specific area has not been previously

surveyed for the vegetation resource nor have any adjacent areas. The closest surveys were conducted

for the Black Thunder Mine permit area and the Jacobs Ranch permit area approximately 25 miles east

of the existing permit area. The major objective of the 1993 assessment was to define the baseline

| vegetation resource prior to any surf ace disturbance associated with a proposed in-situ mine.
1

The vegetation inventory of the proposed Reno Creek project area was performed by BKS Environ. 1

mental Associates, Inc. of Gillette, Wyoming. The methodology used for the vegetation inventory is

an alternate methodology from that described in Wyoming Department of Environmental Quality, Land

Quality Division (WDEO-LQD) ou!cc and 9cge!atienc, ^ppendb ^ '*.icrch 1989) Guide /ine number 2
s

(March,1986/. The current methodology also incorporates the elements discussed and,3 greed upon

by Energy Fuels Nuclear, Inc. (EFNI) and WDEQ personnel. A general description of this methodology

is set forth in a letter from the WDEQ-LOD to EFNI dated April 5,1993.

O
in addition to the baseline mapping and sampling of the permit area, radiometric vegetation sampling

was conducted within a the proposed i'riga !cn ama /and app // cation area. Information on that study

is included in Section 14.1.

12.2 METHODOLOGY

Based on discussions between EFNI and WDEO personnel, a telephone conversation with Brenda K.

Schladweiler of BKS Environmental Associates, Inc., and WDEQ-LOD Ru!cc and Regu!at!cnc Guide /ine l

I
number 2, Append!r ^ P.icrch 198@, the following methodology was picpeced executed. j

!
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12.2.1 VEGETATIVE TYPE DETERMINATION AND MAPPING

O
All vegetation mappmg units were transferred to topographic base maps (1" = 1000'). Native vegeta-

tion types were segregated by lifeform and dominant species differences resulting from soil, slope and

general topographic position. Areas defined on photographic base maps were field checked during

preliminary field mapping and later transferred to the topographic base map.

Mapping units, other than native vegetation types, included disturbed sites and agricultural. The

disturbed sites were primarily comprised of oil and gas drilling exploration sites and major road

disturbance. Disturbed sites included both seeded and non-seeded areas and were qualitr.tively

described only. There is no specific delineation of roads which were too small to be mapped

Agricultural areas were recent disturbance by agricultural activities. Older agricultural disturbances,if

not distinguishable from surrounding native areas, were included in the native types.

Mapping unit acreages were derived by planimetering the mapping units on the vegetation mtp, The
t

permit acreage table was then constructed.

Photographs of native vegetation types (i.e. Upland Grassland, Big Sagebrush, and Meadow) are

included in Addendum 2 and photo locations illustrated on the vegetation map.

12.2.2 SPECIES COMPOSITION

Plant identification was confirmed by the Rocky Mountain Herbarium in Laramie, WY, if necessary. All

scientific nomenclature followed current nomenclature in use at the Herbarium during 1993. Refer to

Addendum 3,1993 Species List.

Any encountered federally designated threatened and endangered species, state plants of concern,

noxious weeds and primary selenium indicators were identified.

I
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12.2.3 STUDY AREA SAMPLING DESIGN ,

An~sameMe pew 4 win- de'.igel-asc~dmg !c the Wyc ' n;; Departmen+ cf Env renme" a!
QuaMyr4.ar*4-Oun!:!y OMMen, Pu!cc and-Rege!:" nc, ^.ppen" ^ '" .rch,19 89) .

Sampling locations were randomly determined by placing a grid over the 1"-1000' vegetation map. The
x axis was generally east-west, while the y-axis generally ran north and south. Grid interval at the

scale utiized was approximately 100 feet en the ground. Sampling location coordinates were randomly
l

generated by the HP15C hand calculator. Sarnple point selection was repeated until the desired number

of points for each vegetation type was attained. All sample locations are plotted on the vegetation
map.

12.2.4 EXTENDED REFERENCE AREA ESTABLISHMENT

Due to the inherent difficulties in applying the traditior,al reference area concept or control area concept
1

to an in-situ uranium project, the modified extended reference area concept was employed for the Reno

Creek project. The entire proposed permit area was included in the original sample design. Cover

transects-were-dis 44buted ever the nn!! e perm" arec ^ ^ OpptcHm^tc A00 feet buffer assand-the i

pepeced Wetushed arec !c concidered ?"e c* tended reference crea. Refer to Plate 12.1 for location of
the extended reference area. The extended reference area contains the major vegetation types that

would be disturbed by mining activity: Upland Grassland, Big Sagebrush, and Meadow.

Since the exact locatic of the proposed disturbed area was not know at the time of sampling, the

entire permit area was included in the original design. The mean and standard deviations for total,

vegetation cover and totalcover for those points found only within the EXREFA are as follows:

Vegetation Type N Total Vegetation Total Cover
_ _ _ _

X S X S
IUpland Grassland 4 55.5 8.39 73.5 9.98 i

Big Sagebrush 4 55.5 3.42 85.5 5.97
Meadow 8 74.25 11.78 93.5 4.99

|
*
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These values are very similar to those derived for the entire permit area study. It is Brenda

Schladweiler's, of BKS Environmental Associates, Inc., professional opinion that the vegetation types
,

within the permit area are generally homogenous and that those values derived from the permit wide

study are representative of the extended reference area.

12.2.5 EXTENDED REFERENCE AREA SAMPL4NG-DESIGN DESCR/PTION

The extended reference area was included in the total 1993 study area. Samp"ng !cca"^~ varc

wndoMy-dstsmwmd cc daccribed cc:!icr No specific sampling program was applied to the extended

reference area.

12.2.6 TIME OF SAMPLING

i

All cover sampling occurred for all communities at various intervals through July and early August,

1993. ,

12.2.7 PLOT SIZE AND SHAPE

Cover plots consisted of 50 meter transects with readings taken every meter and summarized by
'

transect within a specific vegetation type. r

12.2.8 MEASUREMENTS

12.2.8.1 COLLECTION AND ANALYSIS OF COVER DATA
:

A awsunel-45 maximum of 50 transects for cover were sampled within each study area vegetation

type. Statistical adequacy was not part of the original understanding with the WDEO. However, at

the time of sampling, additional samples were taken to insure eithe+ adequacy er the mammum number

ano=cd by "!DEGACD Pu!cc and-Pcgu!ctionc, ^.pp^ndir ^ using the formula presented in Section
,

12.3.7. All field sampling for cover occurred after July 1,1993.

' O
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|

Sample locations for cover within the study area were chosen by randomly selecting points within a

O grid of the permit area. Grid intervals did not exceed 100 feet on the ground. Random sample location

coordinates were plotted on a map and located in the field by pacing | rom a known location. Random
f

numbers between 1 and 360 were generated to orient the transect. A compass was then used in the

field to onent the transect to the nearest 1/8 of 360 degrees.

Sample hits were read at 1 meter intervals along the entire length of the 50 meter transect. First hit
(50) readings constituted the absolute cover values for total vegetation and total cover. Additional hits

at each meter mark we e recorded separately and included W absolute cover values for individual
i

species. This multiple hit inforrnation was used to compile the overall plant list for the extension areas

and to qualitatively describe the canopy within each respective vegetation type. In addition, litter, rock,

and bare ground percentages were recorded. Transects that exceeded designated vegetation

boundaries were randomly reoriented to be within the sampled vegetation type. Cover data was

summarized using computer software RIMA version 2 (RIMA,1988). Cover summary tables in RIMA

produce relative cover and relative frequency values. These two values for an individualspecies are i
.t

combined to form the importance Value which in turn determines the rank for that species. The species
,

with the highest importance Value has the highest rank
,

12.2.8.2 COLLECTION AND ANALYSIS OF PRODUCTIVITY DATA

,

As per discussions between WDEO-LOD and EFNI personnel summarized in a letter dated April 5,1993,
.

.

:no production data was obtained. '

12.2.8.3 COLLECTION AND ANALYSIS OF TREE AND SHRUB DENSITY DATA

As per discussions between WDEQ-LOD and EFN) personnel summarized in a letter dated April 5,1993, I
|no usw shrub data was obtained. No tree exist within the study area. (

12.2.9 PRIME FARMLAND ASSESSMENT
i

I

Agricultural areas, consisting of relic crested wheatgrass fields, were qualitatively described only.
|*

|
'

I

. Heno Creek Permit No. 479 Revised 2/94
Arnendment Apphcation
11/25/93

12-5

'

, - - - - - -. .__ . _ _ _ _ _ _ _ . -_ . . . .-. -, -_



12.2.10 WETLANDS INVENTORY |

O
A Wetlands Inventory within the permit area will be performed in the spring of 1994. The Wetlands

Inventory wdl be inserted in this section when available.

12.2.11 EVALUATING POST-MINING RECLAMATION SUCCESS

Reclaimed areas and the extended reference area will be sampled for two consecutive years prior to

proposed bond release. Cover by transect will be the quantitative parameter used to indicate reclama-

tion success. Quantitative information will be supp!emented with: photographs; qualitative comparison

of the reclamation seed mix and resulting cover information; landowner input; actual field trips to view

the site with WDEQ personnel; and presentation of grazing history and sustainability.

The extended reference area and the reclaimed areas will not be statistically compared. Both will be

sampled as separate entities. The extended reference area will be sampled as one unit. However, EFN]

personnel will determine whether individual reclaimed area units will be sampled separately or combined

for bond relense purposes, based, in part, on timing of seeding and actual seed mix.

A minimum of 15 cover samples in the extended reference area will be sampled in any given year. A

minimum of 15 samples within the reclaimed area will also be sampled at the same time. All samples

will be randomly determined. The letter of understanding between the WDEO and EFNI personnel dated

April 5,1993 is found in Addendum 1, Correspondence.

12.3 RESULTS

12.3.1 DESCRIPTION OF VEGETATION TYPES

Three native vegetation types occur within the study area. The better drained, gently rolling upland

areas are characterized by Big Sagebrush and Upland Grassland. Areas in or adjacent to defined etream

channels or minor drainages consist of the Meadow vegetation type.

i

!

l

O'
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b

Past agriculturai activities have resulted in relic crested wheatgrass fields. These fields do not appear

.

to be regularly mowed for hay.

Table 12.3.1 lists acreage for each vegetation mapping unit within the permit area.t

Within the permit area, native vegetation types occur over 99 percent of the approximate 3600 acres.

Big Sagebrush is the dominant native vegetation type (60.7 percent) followed by Upland Grassland

(24.5 percent) and Meadow (13.8 percent). Agricultural communities, including ielic crested wheatgrass

fields, account for 0.3 percent of the permit area. Disturbed areas encompass 0.7 percent.

Upland Grassland

i

Within the study area, rolling upland terrain is characterized by a grassland vegetation type with limited

shrub cover. This native vegetation type covers 880 883 acres within the study area. Dominant

perennial giaminoids include westorn wheatgrass (Agropyron smithii), needle-and-thread (Stipa comata)4

and blue grama (Bouteious gracilis). Some areas mapped as Upland Grassland are in transition to Big
|

Sagebrush. ]

|

BJS Saaebrush

Within the study area, the Big Sagebrush vegetation type occupies 3r486 2,188 acres. Big Sagebrush ,

|

(Artemisia tridentata) is generally dense with blue grama and western wheatgrass in the understory. . j
'

Shrub growth is variable depending on soil type and moisture. Borderline Meadow areas were included

in Big Sagebrush if the understory was less productive and more indicative of the Big Sagebrush type.

In addition, some acres mapped as Big Sagebrush are in transition to Upland Grassland.

.

Meadow

; Within the study area, topographic drainages support a variable Meadow grassland community with !
l
iscattered shrubs that occupies 4%E 500 acres. This vegetation type includr s ephemeral drainage

bottoms and upland terraces. The dominant shrub is silver sagebrush. Dominant perennial grasses

include western wheatgrass green needlegrass, thickspike wheatgrass, and slender wheatgrass,

|
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(Agropyron trachycau/um). Borderline Big Sagebrush areas were included in Meadow if the understory

was suf ficiently productive and more indicative of the Meadow type.

Anricuitural

Within the study area, the Agricultural mapping unit occurs on 4215 acres. It consists primarily of relic

crested wheatgresa fields. Within Campbell County, the percent cover of seeded species within

haylands generally decreases with time. It is usually during this peiiod of decline that haylands are

reworked or lef t to convert to pasturelands. The crested wheatgrass fields, as mapped on the study

area, are generally old and have not been reworked in the recent past.

Disturbed

Within the study area, the Disturbed mapping unit occurs on 36 27 acres. It consists primarily of oil

and gan drilling activity and major roads.

12.3.2 VEGETATION MAP

Study area vegetation types and sampling sites are outlined on Plate 12.1.

12.3.3 WEEDS, SELENIUM INDICATORS, ENDANGERED OR THREATENED SPECIES

Encountered species citcd as " noxious" weeds in the Agricultural Experirnent Station, University of

Wyoming,1979, Builetin 498, " Weeds of Wyomino" include Canada thistle (Cirsium arvense), field

bindweed (Convolvu/us arvensis), quackgrass (Agropyron repens), and skeletonleaf bursage (Ambrosia

tomen tosa). Each has a low frequency with extremely limited cover.

Selenium indicator species identified during the 1993 survey were two-grooved milkvetch (Astragalus

bisu/catus), stemmy goldenweed (Haplopappus multicaulis), and woody aster (Xylorhiza glabriuscula).

These plants appear to be more prevaient in limited areas such as shallow upland soils in broken

topography and deep major drainage soils as are located within the Belle Fourche River drainage.

Selenium indicator plants are not overall significant contributors in terms of cover or production.

O;Reno Creek Permit No 479 Revised 2/94
Amendment Appbcation '

11:25/93

12-8

1

|
.______ ______________-.________________--__________________1



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

None of the plants identified on the study area appear on the U.S. Department of Interior's " Endangered

and Threatened Species Plants", as pubbshed in the Federal Register. Legal coordinates for the permit

area were run through the Wyoming Natural Diversity Cate. base in Laramie, Wyoming, with no previous

collections being found. Written correspondence with the Nature Conservancy is found in Addendum

1.

12.3.4 SPECIES COMPOSITION

Addendum 3 lists species of plants encountered during the 1993 sampling of the study area, This list

is arranged by lifeform.

12.3.5 NATIVE VEGETATION TYPE COVER ANALYSIS

All native vegetation types were quantitatively sampled to determine composition and cover.

t

Upland Grassland

Absolute total vegetation cover (60.2 percent) was dominated by perennial graminoids. Based on rank

shownin Table 12.3, major perennial species included needle-and-thread, blue grama, threadleaf sedge,

western wheatgrass, prairie junegrass, and thickspike wheatgrass. Annual graminoids accounted for |
!

0.3 percent abso!ute species cover. Shrubs, primarily big sagebrush, provided 5.0 percent absolute
'

species cover. Halfshrubs, primarily fringed sagewort, contributed 0.5 percent absolute species cover.

Seventeen perennial forbs provided 4.7 percent absolute species cover. Five annual forbs provided 1.0

percent absolute species cover. Succulents provided 0.6 percent absolute species cover. Bare soil and

litter / rock percentages were 18.3 and 21.5 percent, respectively.

Utilizing the minimum sample number formula cut!!ned !""!OEO, LOO Pu!ce 2nd Regu'at!cnc, ^ppendN
l

A4 March,1989hpresentedin Section 12.3. 7, sample adequacy was attained for total vegetation cover

and total cover. Based on sample data, five sample points were required to attain adequacy for total

vegetation and total cover, respectively. Fifty points were actually sampled.

!

.
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Refer to Table 12.3.2 for a summary of the Upland Grassland study area cover data. Refer to Table

12.3.6 for sample adequacy figures for Total Vegetation Cover and Total Cover. h
B3 ,S_aaebrus h

Absolute total vegetation cover (61.0 percent) was dominated by perennial graminoids. Based on rank

shown in Table 12.J.3, major perennial species included needle-and-thread, western wheatgrass, blue

grama, prairie junegrass, threadleaf sedge, and thicksoike wheatgrass. Annual graminoids accounted

for 1.0 percent absolute species cover. Shrubs, primarily big sagebrush, provided 20.4 percent

absolute species cover. Halfshrubs, primarily fringed sage, contributed 0.2 percent absolute species

cover. Eighteen perennial forbs provided 5.4 percent absolute species cover. Six annual forbs provided

2.1 percent absolute species cover. Succulents provided 0.5 percent absolute species cover. Bare soil

and litter / rock percentages were 15.1 and 23.4, respectively.

Utilizing the minimum sample number formula outlined in WOEO, LOD Ruh e and Regu!atienc, Aq
A-4Wrch,198ah Section 12.3.7 sample adequacy was attained for total vegetation and total cover.

Based on sample data, five sample points were required to attain adequacy for total vegetation and total

cover, respectively. Fifty points were actually sampled.

O
Refer to Table 12.3.3 for a summary of the Big Sagebrush study area cover data. Refer to Table 12.3.6

fcr sample adequacy figures for Total Vegetation Cover and Total Cover.

Meadow

Absolute total vegetation cover (75.2 percent) was dominated by perennial graminoids. Based on rank

shown in Tab /e 12.3.4, major perennial species included western wheatgrass, green needlegrass,

needle-and-thread, foxtail barley, slender wheatgrass, and prairie junegrass. Annual graminoids

accounted for 3.6 percent absolute species cover. Four shrub species, primanly big sagebrush,

provided 3.0 percent absolute species cover. Halfshrubs, primarily Gardner saltbush, contributed 0.2

percent absolute species cover. Thirty perennial forbs provided 13.0 percent absolute species cover.

Thirteen annual or biennial forbs provided 4.8 percent absolute cover. Succulents provided 0.0 percent

absolute species cover. Bare soil and litter / rock percentages were 6.0 and 18.8, respectively.
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Utilizing the minimum sample number formula outlined in WDEGr4:QDMesmi-AxJak+tkuw.rA >pemhf

A4Ms+g,hr-1983) Section 12.3.7, sample adequacy was attained for total vegetation and total cover.

Based on sample data, nine sample points were required to attain adequacy for total vegetation and

total cover, respectively. Fifty points were actually sampled.

Refer to Table 12.3.4 for a summary of the Meadow study area cover data. Refer to Table 12.3.6 for

sample adequacy figures for Total Vegetation Cover and Total Cover.

12.3.6 STOCK PONDS AND OTHER DISTURBED OR DEVELOPED SITES

Some small drainages within the study contain stock watering ponds. Such ponds generally have

fluctuating water levels and are usually small. Ponds are generally full during the high precipitation and

spring snowrnelt periods. Water levels, however, drop during the hot, high evaporation summer months

and low rainf all years.

t

The vegetation of ponds and aquatic areas is variable depending upon the physical site conditions and

disturbance from sheep and cattle. The less disturbed ponds are characterized by a vegetational

zonation produced by a moisture gradient.

O
Disturbed and developed areas occupy 36 27 acres of the study area. Several small disturbed sites

scattered over the study area are a result of past oil and gas exploration. These disturbed exploration i

!

sites have been seeded, primarily with crested wheatgrass mixes.

Annual weeds are presr" in reseeded areas, along roads, to relic agricultural fields, and in other

disturbed sites of the study area. Common " weedy" species observed in these habitats include:

goosefoot (Chenopodium spp.), wavyleaf thistle (Cirsium undu/atum), Russian thistle (Sa/so/a australis),

fireweed summercypress (Kochia scoparia), prostrate knotweed (Polygonum aviculare), curlycup

gumweed (Grindelia squarrosa), yellow salsify (Tragapogon dubius), cheatgrass brome (Bromus

tectorum), Japanese brome (Bromusjaponicus), tumbling hedgemustard (Sisymbrium altissimum), and

numerous others.

I
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12.3.7 SAMPLE ADEQUACY

O
Sample adequacy was tested for each of the study area vegetation types using the following formula:

n,,,,, ?_ 212rf
(dx)'

Wher e n,,,,, = minimum number of sampled line transects needed to adequately represent a given
vegetation type,
sample standard deviation,s =

the z statistic (see table below),z =

d amount of reduction desired (see table below),=

sample mean for cover and production,x =

z Statistic and d Table

z d

Cover 1.28 0.1 '

12.4 DISCUSSION

Sampled data for the 1993 assessment generally reflect atypical climatic factors. Sample year 1993

contained cooler than normal temperatures in May through July with above average precipitation. As

a result, cover values are generally higher than normal for alllifeforms.

1

|
,

I

|
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Table 12.3.1 Acreages of Each Vegetation T pe within the Study Area./

Vegetation Type

Area Withir)
Total Extended Reference

Area ( Acres). Total % Area (Acresl !

Upland Grassland 883.0 24.5 49.2
Big Sagebrurh 2188.0 60.7 262.0
Meadow 500.0 13.8 36.8
Agriculture 15.0 00.3 1.0
Disturbed 27.0 00.7 0.0

TOTAL. 3613.0 100_,0 349.0 s

!

I
'O4

I

I

|

t

;
,

|

Table 12.3.1 Acreages of Each Vegetation Type Within the Study Area j

i
-
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Table 11,3,2
1993 l#EEST FUBL3 t'fLAND GRA3 SLAG C0VER.

- =______._____... _..._______. __.

Mean _ _ _ _ _ _ . . . _ . . . _ _ _ _ _ _ _ _ _ _ . . . _ _ _ _ _ _ . _ _ _ _ _ . . . . _ _ _ _ . . _ .Relative Range of Percent RelativeSpecies Cover Cover Cover Values frequenn Frequener
ll) (1) (1} lil til I.V. Rant

COOL IIA 30W FIRINNIAL GRA3333
Atropften daristachrus 2,84 5.02 0- 12 54,00 5,84 10,81 7Agropron esithii 3,80 6.72 0- 18 64.00 6,93 13.64 4Aristidalongtseta 0.04 0,07 0- 2 2,00 0.!! 0.29 28Carer filifolia B,68 15.35 0- 18 90.00 9.74 15.01 3Carer stenophylla 0.28 0,50 0- 4 11.00 1.30 1.19 15Iceleriasacrantha 2.76 4,88 0- 14 70.00 1,58 12.46 5Foa canbri 0.14 0.42 0- 4 6.00 0.65 1,01 11Poa fendlerians 0.24 0.42 0- 4 6,00 0,65 1,07 21Poa sandbergii 2.04 3,61 0- 8 62.00 6,71 10,32 8Stipa consta 11,11 21.49 2- 38 100.00 ' d ,8 i, 33.31 1Stipa viridula 0.44 0.18 0- 6 18.00 1.95 Z,73 15Sub-total 34,08 60,25

WAllE SIA!0X PIRINNIAL GRASSE3
Boutelous gracilis 10.14 18.10 0- 30 96.00 10.39 28.49 2Calasovilfa longifolia 0.08 0,14 0- 2 4,00 0,43 0.57 27Sub total 10.37, 18.15

ANNUAL CEASSIS s

Brosasjaponicus 0.04 0,07 0- 1 2.00 0,22 0.29 28Brosus tecierus 0.11 0.11 0- 2 6.00 0,65 0.86 24Festuca octoflora 0.16 0.28 0- 4 6.00 0,65 0.33 23Subtotal 0.32 0,57

PIRINNIAI,FORBS

Alliustextile 0.08 0,14 0- 1 4.00 0,43 0.57 27Arenariahookeri 0,10 0,15 0- 4 6,00 0.65 1.00 22Astragalussollisisus 0.08 0.14 0- 2 4.00 0.43 0,57 21Astrigslusspatulatus 0,11 0.21 0- 1 6.00 0.65 0.86 24Cosandraushellata 0,04 0,01 0- 1 2,00 0.22 0.29 28

O
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Tablel!.3.!| cont'dl, lill !NIRG7 FVILS Ufl.AND GRASil,AO COVER.

Mean Belative Range of fercent Relative {Species
Cover Cover Cover Values Frequencr frequener
(1) (1) (1) (1) (1) I,Y. Rank

"Caura coccinea 0.04 0.14 0- 2 4,00 0.43 0.51 27Oriniella squirrosa 0.04 0.07 0- 2 2,00 0.22 0.23 2gIleterotheca villosa 0.10 0.35 0- 4 8.00 0.87 1,22 19Lupinus argenteus 0.44 0.7B 0- 10 8.00 0.87 1,64 17Musineendivaricatus 0.16 0.28 0- 2 8.00 0.87 1.15 20Oenothera caespitos 0.04 0.07 0- 1 't.00 0.22 0.29 28Pensteson altidus 0,04 s.07 0- 2 2.00 0.22 0,29 28Phlorboodil 1.56 2.76 0- 8 45.00 4.98 7.74 9 |Phlorsultiflora 0.04 0.07 0- 2 2.00 0.22 0.29 28 13phaeralcea coccinea 0.80 1,41 0- 4 34.00 3.68 5.09 ilfararacusofficinale 0,04 0.07 0- 2 2.00 0.22 0.29 28Vicia asericana 0.76 1.34 0- 10 24.00 2.60 3,94 12 )Sub total 4.72 8.35
|

ANNUAL, AND BIENWlAl, FORBS |

Alissus desertorus 0,08 0.14 0- 2 4.00 0.43 0.57 27Caselina sierocarpa 0.08 0.it 0- 2 4,00 0.43 0.57 27Lepidius densiflorus
0.16 0.28 0- 6 4.00 0.43 0.72 !$Plagiobotbris scouleri 0,04 0.07 0- 2 2.00 0.22 0.29 28Plantago patagonlea 0.68 1.20 0- 8 20.00 2.16 3.37 13 ' |

'

Sub totsi 1.04 1.84
!

SIMI SRRUB3 OR likt,F-SHEUBS

IArtesisis frigida
0.28 0.50 0- 4 10.00 1.08 1,58 18

'
Atriplergardnerl 0,11 0.21 0- 4 4.00 0.43 0.65 26 |.

Ceratoideslaneta 0.04 0.01 0- 2 2.00 0.!! 0.29 28
'

Gutierteriasarothree 0.04 0.01 0- 2 2,00 0. !!. 0.29 28

1

'
Sub total 0.48 0.85

!
SHRUB 3

!Artesisiapeditifida 1.36 2.40 0- 8 36.00 1.90 6.30 10Artestriatridentata 3.68 6.51 0 24 54,00 5.84 12.35 6Sub-total 5.04 8.91 i
i

,

i

|

0 1

|
*

Peno Creek Pwmit No. 4 79 g,g
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Table 12,3,2tcont'O . 1993 EWisCi EUELS l.PLAO GRA33LA G C075i.

Mean Relative Range of Fercent Relative
3pecies Ccver Cover Cover Values frequency Frepener

(1) (1) (1) (1) (1) 1.V. Rank

CACTI AND SUCCULBWT3__...-...... ..
...-................. ...........-....... ........... ..

Opuntia polyacantha 0.56 0,13 0- 6 20.00 2.16 3,15 14

Sub-total 0.56 0.99

SUM 0F SPECIES COVER 56.56

Lichen 0.14 0- 0 100,00

TOTAL VICBTATION 60.24 +/- 1.22
Liff!E/B0CK 21.48 +/- 6.22
BARE 30!L 18,28 t/. 9.20

TOTAL COVHR 80.28 +/- 9,87

Number of Species / staple 3,24

%

O

O

Reno Creen Perm. No 473 Revoed
be*ent Acosecation 2.34
11 '2$ 93 12 18
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hable 12.3.3-
. .. .. .- . . _ . . . . . . ..

1393 Eh 207 FUIL3 810 SAclas9511 C') VIE.

Me:,r. Relative Han6e of Percent ' RelativeSpectes
Cover Cover Cover Values frequency frequener

|%) 10 (1) (1) (1) 1.V. Raak

COOL SIA30N PfalHIAL GRASSES
Agroptron das;stachrus 1,64 4.29 0- 14 50,00 5.11 9.61 8Agroptron esitbil

5.64 9.16 0- 20 18.00 8.30 17.46 3Cater fillfolia ' 4.18 6.95 0- 12 14.00 7.81 14.82 6Carerster.ophylla 0.11 0.19 0- 1 6.00 0.64 0.83 !! '
|

loeleria escranth 4.24 6.89 0- 18 76.00 8.09 14.97 5Poacanbyl 0.40 0.65 0- 2 20.00 2.13 2.78 15Poatendleriana 0.11 0.19 0- 4 4.00 0.43 0.62 13Poa sandbergli
0.71 1.17 0- 6 16.00 1,77 3.94 13 iStipacosata 5.96 9.68 0- 12 90.00 9.57 19.26 2 |Stipsviridula 1.80 1,91 0- 11 14.00 3.62 6.54 10 !

*

Sub total 25.92 42.11

VARM SIASON PIRINNIAl CHASSES
Boutelous gracilis

5.64 9.16 0- 11 16.00 8.09 17.25 4Sub total 5.64 9.16

InfRODUCBD PERINNIAl, GRASSIS

Agroptron cristatus
0.18 0.45 0- 12 4.00 0.43 0.88 20 s

i
Pos pratensis

0.11 0.19 0- 2 6.00 0.64 0.83 21Sub-total 0.40 0.65

ANNUAL GRA3313

Brosusjaponicus 0.28 0.45 0- 6 8.00 0.85 1.31 17 !

I
Brosus tectorva 0.56 0.91 0- 12 10.00 1.06 1.97 16O r t e eeterier- o.i> o.i> a- < 4 ca a.<> a.i> >>Subtotal 0.96 1,56

PtilWWIALF01B3 i

Achillessillefolius 0.04 0.06 0- 1 1.00 0.!! 0.29 26
|

|
Antennariarosea 0.08 0.13 0- 2 4.00 0.43 0.56 24

|
1

O

. . ~ . - . , . .-
AMMON Ag1N. Cat 0.t . 2$411/2513 12 11 )

_ , _ . . - _ . - -- ~'
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Table 12.3.3| cont'd). 1993 EdiRGT FUIL3 BIG 3AGEHUSH COVER.

Mean Relative _ Range of__._ .. ____________ .... Relative __....__ ___ ____
__ .____ -_

Fercent

Species Cover Cover CoverValues frequency Frequency

(1) (1) (1) (1) (11 1.V. Rank

Arenaria hookeri 0.08 0,13 0- 2 4.00 0.43 0.56 24

Artesisia ludoviciae 0.04 0.06 0- 1 2.00 0.!! 0.28 16

Astragalus biculcatus 0.04 0.06 0- 2 2.00 0.21 0.28 26

Astragalus spatulatus 0.20 0.32 0- 4 8.00 0.85 1.18 18

Cerastius arvense 0.12 0,19 0- 4 4.00 0.43 0.62 23

Gaura coccinea 0.04 0.06 0- 2 2.00 0.21 0.28 26

Heterotheca villosa 0.16 0.26 0- 8 2.00 0.21 0.47 25

Lesquerellaarenosa 0.04 0,06 0- 1 2.00 0.21 0.28 26

Lupins argenteus 0.16 0.26 0- 6 4.00 0.43 0.69 !!
Machterantherstanacetifolia 0.12 0.19 0- 1 6.00 0.64 0.83 21

Phlorhoodii 0.84 1.36 0- 4 32.00 3.40 4.77 !!
Polygonusdouglasi 0.04 0.06 0- 0 2,00 0.21 0,28 26

Psoralea argophylla 0.16 0,26 0- 4 6.00 0.64 0.90 19

Sphaeralces coccinea 0,76 1.13 0- 4 34,00 3.62 4.85 11

istaracus officinale 0,12 0.19 0- ! 6.00 0,64 0.93 !!
Vicia asericana 2.36 3.83 0- 10 58,00 6.11 10.00 7

Sub-total 5.40 8.77

ANWUAL AND BIEWWlAL FORBS

Descursinia pinnata 0.04 0.06 0- 2 2,00 0.!! 0.28 26 1
Draba nesorosa 0.04 0.06 0- 2 2.00 0.21 0.28 16

Lupinuspusillu 0.04 0.06 0- 2 2.00 0,21 0.28 26

Microateris gracilis 0.08 0.13 0- 2 4.00 0.4. 0.56 24

Plaglobotbry scoulert 0,08 0.13 0- 2 4.00 0.43 0.56 24

Plantagopatagonica 1.84 2.99 0- 10 48.00 5.11 8.10 9

Sub total 2.12 3.44

SEMI SHRUBS OR BALF SliRUBS

Artesisis frigida 0.12 0.19 0- 2 6.00 0.64 0.83 21

Gutierresia sarothrae 0.04 0.06 0- 2 2.00 0.21 0.28 26

Subtotal 0.16 0.26

,

G
-
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Table 12.3.3(cor.t'd), 19H BWERGY FUELS BIG SAGBBRUSH COVit.

Mean Relative Range of Tercer.t Relative,

Species Cover Cover Cover Values Frequency Frequency

(1) (1) (1) (1) (1) 1.V. Rank

- - .... -....~.- - . ..-....

Artinicia pedatifida 0.04 0.06 0- 1 2.00 0.21 0,28 26

Arteilsiatridentata 10.40 33.14 6- 46 100.00 10.64 43.78 i
Sub-total 20.44 33.20

CACT! AND SUCCULINTS

Opuntia fragilis 0.04 0.06 0- 1 2.00 0.21 0.28 16

Opuntia polyacanth 0.48 0.78 0- 4 20.00 2.13 2.91 14 t

Sub-total 0.51 0.84

SUll 0F SPECIES COVIE 61.56

Lichen 0.05 0- 0 100.00

TOTAL VIGITAT10W 61.00 +/- 7.13
LITTER / ROCK 23.36 +/- 7.28
BARE S0lb 15.12 +/- 1,44
TOTAL COVIE 84.16 +/- 9.36

.

'HusberofSpecies/sasple 9.40

O
.

b

O
;

Rorw Creet Perm.t No. 4 79 n%
h * * *m ateigat.on yg4
11 '25 ap 3 12 19

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



Table 12.3.4 1933 Ehli;7 FUELS NEOCs CuVli.

__.___ ____.____________________ ___ ______________________._________ --_ _ ..____

Mean Relative Range of Fercent Relative
$pecies Cover Cover Cover Values Frequenc; frequency

(1) (1) ill (1) (1) 1.V. san's

.-- -- -
- -- --

PIEIM1AI, GRASSES |
Brosus carinatus 0.08 0.08 0- 4 2.00 0.17 0.26 47

Sub-total 0.08 0.08 ,

!

C001, SEASCN P3RENNIAL GRASSES

Agroptrondanistachius 1.76 1.83 0- 12 40.00 3.47 5.30 9

Agropyron riparius 0.92 0.96 0- 12 18.00 1.56 2.52 20

Agrop;ron saithii 36.48 37.97 4- 82 100.00 8.68 46.65 1

Agropyron epicatus 0.04 0.04 0- 2 1.04 0.17 0.22 48

Agropyron trachycaulus 2.76 2.87 0- 52 20.00 1,74 4.61 12

Carex filifolia 0.56 0.58 0- 6 18.00 1.56 1.15 25

Cares praegracilis 0.68 0.71 0- 18 10.00 0.87 1.58 32

Carer stenopbrila 0.40 0.42 0- 10 8.00 0.69 1.11 37

Distichlis spicata 0.84 0.87 0- 24 4.00 0.35 1.22 35

Eleocharis palustris 0.04 0.04 0- 2 2.00 0.17 0.22 48

Elinus canadensis 0.04 0.04 0- 2 2.00 0.17 0.22 48

Hordeusjubatus 3.08 3.21 0- 54 16.00 1.39 4.59 13

Juncus balticus 0.56 0.58 0- 10 10.00 0.87 1.45 33

loeleria sacrantha 1.16 1.25 0- 10 50.00 4.34 6.59 5 t
Pos aspla 0.16 0.17 0- 2 8.00 0.69 0.86 39

Poa canbri 0.08 0.08 0- 2 4.00 0.35 0.43 44

Poa fendleriana 0.04 0.04 0- 2 2.00 0.17 0.22 48

fo:Juncifolia 1.60 1,67 0- 10 26.00 2.26 3.92 16

Poa sandbergii 1.16 1.21 0- 8 42.00 3.65 4.85 10 gSchedonnarduspaniculatus 0.04 0.04 0- 2 2.00 0.17 0.22 48

Stipa ecsat 3.12 3.25 0- 20 38.00 3.30 6.55 6

Stipa viridula 5.24 5.45 0- 22 68.00 5.90 11,36 3

Sub-total 61.76 64.28

VARM SHAS0W PEREWWIAl, CRASSES

Bouteloustracilis 1.00 1.04 0- 8 30.00 2.60 3.64 17

Sub-total 1.00 1.04

O
r

Reno Creek Perm.t No 479 Rev. sed
Ameeent Appm.ation 294
11'2693 12 20
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Table 12.3.4(cent'dl. 1933 INEE0710iL3 M!AMV COVER.

..

____._____ _

!!ean Eelative Range of Percent Relative

Species Cover Cover Cover Values frequency frequency

(1) (1) (1) (1) (1) I.V. Rank

IlliRODVCED FIElHIAL GRAiiii~
~~ ~ ~

Agrep;ron cristatus 1.52 1.58 0- 22 20.00 1.74 3.32 19

Poa pratensia 1.00 7.19 0- 64 56.00 -5.03 12.32 2

Sub-total 8.52 8.87

A H UAL GEA5 SIS

Bresusjaponicus 1.76 1.83 0- 12 34.00 2.95 4.78 11

Brosus tectorus 1.72 1.79 0- 12 30.00 2.60 4.39 14

Festucaoctoflora 0.!! 0.12 0- 4 4.00 0.35 0.47 43

Sub total 3.60 3.75

PIRI HIAL F0EB3

Achillessillefolius 0.16 0.17 0- 2 8.00 0.69 0.86 39

Allius textile 0.04 0.04 0- 1 2.00 0.17 0.22 48

Aabrosis tosentosa 0.32 0.33 0- 16 2.00 0.17 0.51 42

Antennaria rosea 0.08 0.08 0- 4 2.00 0.17 0.26 47

Artesisia ludoviciana 1.16 1.21 0- 12 32.00 2.78 3.99 15

Asterchilensis 0.12 0.12 0- 4 4.00 0.35 0.47 43

Aster falcatus 0.20 0.21 0- 6 26.00 2.26 2.47 23

Astragalus bisulcatus 0.12 0.12 0- 6 2.00 0.11 0.30 46 s
Astragalus sollisisus 0.04 0.04 0- 1 2.00 0.17 0.22 48

Besse;aviosingensi 0.36 0.37 0- 6 12.00 1.04 1.42 34

Cerastiusarvenne 0.48 0.50 0- 8 16.00 1.39 1.89 28

Cirsius arvense 1.12 1.17 0- 32 14.00 1.22 2.30 24

Cosandra ushellata 0.08 0.08 0- 2 4.00 0.35 0.43 44O Iquisetus laevigatus 0.32 0.33 0- 6 10.00 0.87 1.20 36

Gaura coccinea 0.68 0.71 0- 16 14.00 1.!! 1.92 21

Glycyrrhizalepidota 0.08 0.08 0- 4 2.00 0.17 0.26 '. 7

Losatius foeniculaceus 0.04 0.04 0- 2 2.00 0.17 0.22 48

Losatius orientale 0.04 0.04 0- 1 2.00 0.17 0.22 48

Lupinus argenteus 0.40 0.42 0- 6 14.00 1.22 1.63 31

Musineondivaricatus 0.04 0.04 0- 2 2.00 0.17 0.!! 48 j

.

O

Reno C.uk Pe.m.t No 47g RheWAN*ent Applicat.an 2H11/2593 12 21
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Table 12.3.4tecnt'il. 1333 EWERGY FViL3 GBA;01 CSVER.

Mean Relative Range of Fercent Relative

Species Cover Cover Cover Values frequency Frequenc;

11) (1) (1) |1) 11) 1.V. Rank

O
Phlor hoodii 0.08 0.08 0- 2 4.00 0.35 0.43 44

Pol;1 onus douglast 0.04 0.04 0- 2 2.00 0.11 0.22 48

Pscrslet argoph;11a 0.20 0.21 0- 4 4.00 0.69 0.90 38

taaer salicifolius 0.08 0.08 0- 4 2.00 0.17 0.26 47

Solidato sissouriensis 0.44 0.46 0- 8 14.00 1.22 1.61 29

Solidato sollis 0.60 0.62 0- 10 12.00 1.04 1.67 30

3phaeralcescoccinea 0.64 0.67 0- 8 16,00 1.39 2.05 26

Taratacus officinale 3.20 3.33 0- 28 44.00 3.82 7.15 4

Thernopsis thosbifolia 0.08 0.08 0- 2 4.00 0.35 0.43 44

Tragopogon dubius 0.04 0.04 0- 2 2.00 0.17 0.22 48

Vicia asericana 1.80 1.81 0- 14 44.00 3.82 5.69 8

Sub-total 13.08 13.61

AWWUAl, AND BIEWill Al, FORBS

Alyssus desertorus 0.04 0.04 0- 2 2.00 0.17 0.22 48

Caselina sicrocarpa 0.56 0.58 0- 6 22.00 1.91 2.49 22

Chenopodius albus 0.08 0.08 0- 4 1.00 0.17 0.26 47

Descurainia pinnata 0.16 0.17 0- 2 8.00 0.69 0.86 39

Descurainia sophia 0.12 0.12 0- 4 4.00 0.35 0.41 43

lappula redentti 0.16 0.11 0- 2 8.00 0.69 0.86 39 g

Melilotusoff'cinalis 1.64 1.11 0- 32 22.00 1.91 3.62 18

Platlobothrys scouleri 0.04 0.04 0- 1 2.00 0.11 0.22 id

Plantato patagonica 0.44 0.46 0- 8 14.00 1.22 1.61 23

Sis;sbrius altissisus 0.04 0.04 0- 2 2.00 0.11 0.22 48

Thlaspi arvense 1.40 1.46 0- 26 12.00 1.04 2.50 !! gIanthius strusarius 0.04 0.04 0- 2 2.00 0.17 0.22 48

Sub-total 4.71 4.91

38MI illRUBS 01 !!Al,F-SilEUBS

Artesisis frigida 0.08 0.08 0- 2 4.00 0.35 J.43 44

Atriplergardnerl 0.16 0.11 0- 4 6.00 0.52 0.69 40

Gutierrer.is strothrae 0.04 0.04 0- 2 2.00 0.17 0.21 48

Sub-total 0.28 0.29

O

- - - - . , , .
Me@ent ADNicate 234
11.2613 12 22
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Table ll 3.ileont'd). 1993 INIRGT FVILS RIAD0V COVER.

__

Mean Relative Hante of fer.ent Relative.

Species Cover Cover Cover Values Frequenc; Frequener

(1) til (1) II) (1) 1.V. Ranh

O IIRUBS

Artentsia cena 0.18 0.19 0- 10 4.00 0.35 0.64 41

Arteilets tridentata 1,51 2.61 0- 21 40.00 3,47 1.10 7

Atriples canescens 0.16 0.17 0- 8 2.00 0.17 0.34 45

Chrysothannus nauseosus 0.08 0.08 0- 4 2.00 0.17 0.16 41

lub total 3.04 3.11

IUM 0F SPICIES COVIR 96.08

Lichens (0.01 0- (1 100.00

TOTAL VIGITATION 75.10*/- !!.22
LITTIR/ROCR 18.80 4/- 1.99
BARI 501L 5.96 t/- 5.!!
TOTAL COVIR 94.04 '/- i . 2 4 ,'

Nusber of S eeles/sasple 11.51t

1

O

.

O 1,

,.

1

j

a*'o Creet Permet No. 4 79 pp,,,9
MN#'t AP9iKet@ } g4
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Table 12.3.5. Summary of Percent Absolute Cover Data.

i .

Vegetation Type Total Veg Litter / Rock Bare Total Cover
Soil

Upland Grassland 60.24 21.48 18.28 80.28

Big Sagebrush 61,00 23.36 15.12 84.16

Meadow 75.20 18.80 5.96 94.04

NOTE: Numbers compiled from individual vegetation type cover summaries. t

t
i

O

Table 12.3.5 Summary of Percent Absolute Cover Data
i

!
|

|
.

!
,

w -~

Reno Creek Permit No. 479
-

Revised 2/94
Amendment Appheation

'

11/25/93
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Table 12.3.6. f.cnple Adequacy of Derived Cover Data.

Sampled Area Vegetation Actual Computed Confidence
Vegetation Parameter Parameter Sample Adequate Computed Level

(x + 1 S.D.) Size Sample Size z-value Achieved

Upland Grassland

Total Veg Cover (%) 60.24 7.22 50 5 - 90.00
Total Cover (%) 80.28 9.87 50 5 - 90.00

Bio Sanebrush

Total Veg Cover (%) 61.00 7.13 50 5 - 90.00
'

Total Cover (%) 84.16 9.36 50 5 - 90.00

Meadow
f

Total Veg Cover (%) 20 12.22 50 9 - 90.00

Total Cover (%) =4.04 5.29 50 9 - 90.00

..

Table,12.3.6 Sample Adequacy of Derived Cover Data

Reno Creek Permit No. 479 Revised 2./94,

Amendment Apphcation
11/25!93

12-25
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Addendum 1

CORRESPONDENCE

O

I

i
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The
O Nature

Conseniancy
< .

Wyoming Natural Owersity Data Base
3165 Univers:ty Stahon

Laramie. Wyoming 82071
(307)766 3441

Sept. 7, 1993

Brenda Schladwieler
BKS Environmental
P.O. Box 3467
Gillette, WY 82717-3467

FAX: 682-0125

Dear Brenda,

I searched the database for occurrences of plants in Campbell Co.t
in and around T43N R73W, as Brenda requested by phone la.st week.
There were no occurrences retrieved. However, keep in mind that
a database search such as this will indicate what species may or
may not occur in the area, but it is not a substitute for a species
survey. Adequate pre-project TES screening requires site surveys

| t with collecting visits scheduled throughout the growing season for
plants and throughout the year for animals.

| Please be sure and complete a data request form and return it to
| me.
|

Sincerely,

i Mary L. Neighbours
Information Manager

i

O
-

_
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Photo 1. Upland Grassland

Photo 2. Big Sagebrush
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Photo 3. Meadow
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Addendum 3. LIST OF SPECIES OBSERVED DURING 1993 VEGETATION SAMPLING
FOR RENO CREEK PROJECT.

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

Scientihc Name Common N Family Name

PERFNNIAL GF ASSES

Bromus cannatus Cahfornia Brome Poaceae

COOL SEASON PERENNIAL GRASSES

Agropyron dasystachyum Thickspike Wheat Grass Gramineae
Agropyron ripanan Streambank Wheatgrass Gramineae
Agropyron smithii Western Wheatgrass Gramineae
Agropyron spicatum Bluebunch Wheatgrass Gramineae
Agropyron trachycaulum Slender Wheatgrass Gramineae
Aristida longiseta Red Three-awn Gramineae
Carex fikfoha Threadleaf Sedge Cyperaceae
Catex praegracihs Sedge Cyperaceae
Carex stenophylla Sedge Cyperaceae
Distichhs spicata Inland Saltgrass Gramineae
Eleocharis palustris Creeping Spikerush Gramineae
Elymus canadensis Canada Wildrye Gramineae
Hordeum jubatum Foxtail Barley Gramineae g
Juncus balticus Baltic Rush Juncaceae
Kolena macrantha Prairie Junegrass Gramineae
Poa ampla Big Bluegrass Gramineae
Poa canbyi Canby Bluegrass Gramineae
Poa fendieriana Mutton Bluegrass Gramineae
Poa juncifoha Alkali Bluegrass Gramineae

Poa sandber0ii Sandberg Bluegrass Gramineae
Schedonardus paniculatus Tumblegrass Gramineae
Stipa comata Needle-and-thread Grass Gramineae
Stipa viridula Green Needle Grass Gramineae

WARM SEASON PERENNIAL GRASSES

Bouteloua gracilis Blue Grama Gramineae,

Calamovilf a longifolia Prairie Sandreed Gramir.eae

INTRODUCED PERENNIAL GRASSES

Agropyron cristatum Crested Wheatgrass Gramineae
Poa pratensis Kentucky Bluegrass Gramineae !

!

ANNUAL GRASSES i

|

Bromus japonicus Japanese Brome Gramineae |
Bromus tectorum Cheatgrass Gramineae j

Festuca octoflora Fescue Gramineae |

I
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PERENNIAL FORBS

Achillea millefolium Common Yarrow Asteraceae
Allium textile Prairie Onion Liliaceae
Ambrosia tomentosa Ragweed CompositaeO Antennaria rosea Pussytoes Compositae
Arenaria hookeri Hooker Sandwort Caryophyllaceae ,

Artemisia ludoviciana Louisiana Sagewort Compositae '

Aster chilensis Pacific Aster Compositae -

Aster falcatus White Aster Compositae
Astragalus bisulcatus Two-grooved Milkvetch Leguminose
Astragalus mollisimus Woolly Milkvetch Leguminose
Astragalus spatulatus Spoonleaf Milkvetch Leguminosae
Besseya wyomingensis Kittentails Scrophulariaceae .

'Cerastium arvense Mouse-ear Chickweed Caryophyllaceae
Cirsium arvense Canada Thistle Compositae

'

Comandara umbellata Bastard Toadflax Santalaceae
Equisetum laevigatum Smooth Horsetail Equisetaceae
Gaura coccinea Scarlet Gaura Onagraceae
Glycyrrhiza lepidota Wild Licorice Leguminosae
Grindelia squarrosa Curlycug Gumweed Compositae
Heterotheca villosa Golden Aster Compositae
Lesquerella arenosa Sand Bladderpod Brassicaceae
Lomatium foeniculaceum Biscuitroot Umbelliferae
Lomatium orientale Lomatium Umbelliferae
Lupinus argenteus Silvery Lupine Leguminosae
Macaeranthera tanacetifolia Tansy Aster Compositae
Musineon divaricatum Biscuitroot Cruciferae

' Oenothera caespitosa Gumbo Lily Onagraceae
Penstemon nitidus Waxleaf Pe nstemon Scrophulariaceae

O Phlox hoodii Hood's Phlox Polemoniaceae
Phlox multiflora Flowery Phlox Polemoniaceae
Polygonum douglasi Douglas Knotweed Polygonaceae .;
Psoralea argophylla Silverleaf Scurfpea Leguminosae
Rumex salicifolius Willowleaf Dock Polygonaceae
Solidago missouriensis Prairie Goldenrod Compositae
Solidago mollis Velvety Goldenrod Compositae
Sphaeralcea coccinea Scarlet Globe Mallow Malvaceae
Taraxacum officinale Common Dandelion Compositae
Thermupsis rhombifolia Golden Banner Leguminosae

'
Tragopogon dubius Yellow Salsify Compositae
Vicia americana American Vetch Leguminosae

ANNUAL AND BIENNIAL FORBS

Alyssum destorum Desert Alyssum Cruciferae
Camelina microcarpa Littleseed Falseflax Cruciferae
Chenopadium album Goosefoot Chenopodiaceae
Descurainia pinnata Pinnate Tansy Mustar Cruciferae
Descurainia sophia Flixweed Tansy Mustard Cruciferae
Draba nemorosa Yellow Draba Cruciferae

O Reno Creek Perrnit No. 479 Revised 2/94
Amendment Apphcotion
11/25/93
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Lappula redowskii Stickseed Boraginaceae
Lepidium densiflorum Praine Peppergrass Cruciferae
Lupinus pusillus Rusty Lupine Leguminosae
Melilotus of ficinalis Yellow Sweetclover Leguminosae
Microsteris gracihs Microsteris Polemoniaceae
Plagiobothrys scouleri Scouler Popcornflower Boraginaceae
Plantago patagonica Pursh's Plantain Plantaginaceae
Sisymbrium altissimum Thumblinig Hedge Mustard Cruciferace
Thlaspi arvense Field Pennycress Cruciferace
Xanthium strumarium Cocklebur Compositae

SEMI-SHRUBS OR HALF-SHRUBS

Artemisia frigida Fringed Sagewort Compositae
At:iplex gardneri Gardner Saltbrush Chenopodiaceae
Ceratoides lanata Winterfat Chenopodiaceae
Gutierretia sarothrae Broom Snakeweed Compositae

SHRUBS

Artemisia cana Silver Sagebrush Compositae
Artemisia pedatifida Birdfoot Sagebrush Compositae
Artemisia tridentata Big Sagebrush Compositae
Atriplex canescens Four-wing Saltbush Chenopodiaceae
Chrysothamnus nauseosus Rubber Rabbitbrush Compe i,itae

CACTI AND SUCCULENTS

Opuntia fragilis Brittle Pricklypear Cactaceae
Opuntia polyacantha Plains Pricklypear Cactaceae

O

_
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13. INTRODUCTION

O
Energy Fuels Nuclear, Inc. (EFNI) proposes to submit a permit application for an in-situ uranium mine

in south-central Campbell County, Wyoming. The proposed mine site is referred to as the Reno Creek

Project area. In anticipation of preparing a Wyoming state mining permit application, EFNI contracted

Powder River Eagle Studies Inc. (PRES, wildhfe consultants) to conduct a wildlife baseline study in the

Reno Creek area in 1993.

The objective nf 14:e ctudy "ac to nap anhjectribe hab!!ats-en4hc propeced perm!! crea; and to

ce!!ect bet'' qua':r' ve end quant!''':ve data c:wenebrat a diverc!!'/, abunda^ce, and habitat c!!! nit'/

cn the ca. Sc.n^ curvey: vere extended te :! rger perime ct round the propeced per nit cres.

Pr!ct to fina!s4ng-wi!dhfe : "nnicry requ:remente for the o^ mi! te " ^c app!! cat!cr, EF^'! ;wcenne! me*

w4h Wycm ng Ocpartmen* cf En 'renmenta! Qua!!!y Land Qus!!!y O!v!cie^ ("lOEO LOD) ctaff

Shemiao -Ww " ng. ^c e recu!! cf +hnt meet 499, !! vac det^ "^d that "e paccerine-bird er me!!r

mem c' "ventoriec 'ecu!d be requ ed. '" 1993, fic!d curveyc vere conducted fer big garne -uplandr

game brdt, ^ccting rapter , tgratory bird: Of h!g*' 'ederc! ^*crect (*.1BHF", and !4: catened 'nd

endangered spec:cc.

The objective of the study was to map and describe habitats on the proposed permit stea; and to

collect both qualitative and quantitative data on vertebrate diversity, abundance, and habitat affinity

on the area. some surveys were extended to a larger perimeter around the proposed permit area. In

1993, field surveys were conducted for big game, upland game birds, nesting raptors, migratory birds

of high federalinterest (MBHFI), and threatened and endangered species.

.

-!

The study area is described below. Survey methods and results are presented by animal group.

Descriptions of habitats found on the Reno Creek permit area are also given. All locations are for

Township 43 North, Range 73 West, unless otherwise specified.

1
|
1

O
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13.1 STUDY AREA

O
The Reno Creek Project area is in south-central Campbell County, in the southern Powder River Basin,

approximately 10 miles west-southwest of Wright, Wyoming. The area is within the

Wheatgrass-Needlegrass section of the Great Plains-Shortgrass Prairie Province as mapped by Bailey

(1978). Annual precipitation is approximately 15 inches, three-quarters of which falls from April

through September. The proposed permit area encompasses approximately 3613 acres, including all

or part of Sections 21, 22, 2 7, 28, 29, 30, 31, 32, 33, and 34 (Plate 13.1).

Topography within the study area is characterized by rolling uplands dissected by shallow drainages.

The permit area is near the origin of the Belle Fourche River. The (ge erally dry) channel of the Belle

Fourche crosses the west side of the permit area fre .n south to no'th. Most drair. age on the area flows

to the Belle Fourche, but the southeast corner of the area drains i ito Spring Creek and Porcupine Creek,

and eventually irto the Cheyenne River.

The area is crossed by various state and county roads. Wyoming State Highway 387 bisects the area

from north to south. The Clarkelen Road borders the west side of the permit area, and the Cosner

Road cuts across the southeast corner of the area. Allland on the proposed permit area is privately

owned. The land has been used primarily for I've'. tot,k grazing, with some evidence of oil and gas

exploration in the past.

13.2 METHODS

1
| |

I
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All 1993 field surveys were conducted or supervised by qualified biologists with at least thirteen years

O- .

of experience in northeast Wyoming. Procedures and schedules recommended in the Handbook of

'

Biological Techniqu3s (Wyoming Game and Fish Department 1982) were followed as much as possible.

Biologists used binoculars and spotting scopes to make observations. Standard field guides (Murie,

1954, Stebbins 1966, Burt and Grossenheider 1976, Baxter and Stone 1980. Clark and Stromberg '

1987, and Peterson 1990) were used to identify animals. ;

i

|

!

13.2.1 BIG GAME

Three aerial surveys for big game, primarily pronghorn (Antilocapra americana), were conducted over

the Reno Creek permit area and its two-mile perimater (Map 1). Survey dates included: 23 February,
|

30 May, and 3 September 1993. The surveys were conducted from a highwing, light plane

(Cessna172 or 206). For each flight, the 52.5-mi survey area was covered by flying ei ht north-south2
0

transects spaced at 1-mile intervals over section lines. Each rurvey was started on the eastern-most

tr ansect ar,d proc assed to the west. During each survey, flight speed and altitude were approximately

90 miles per hour and 300 feet, respectively.
I

During eaci; survey, two observers counted all big game animals within a 1/2-mile wide strip on either

side of the flight path; the observers also scanned for raptors and mammalian predators. All sightings

were recorded to the nearest quarter section, and the habitat type where animals were seen was noted.

13.2.2 UPLAND GAME B:RDS

O
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Ground searches for sage grouse (Centrocercus urophasianus) leks were conducted on the proposed

Reno Creek permit area and one-half mile perimeter on 15,16,19, and 26 April. Each morning search

was begun at first light and lasted until approximately 1.5 hours ofter sunrise. Observers searched for

displaying grouse while slowly driving state, county, and track roads in the survey area; and frequently i

stopping at vantage points to scan and listen for strutting birds.

Ground surveys for sage grouse broods were conducted on 29 July and 4 August 1993. On those

days, field personnel walked drainages on the permit area looking for grouse and their sign (droppings,

feathers, etc.).

13.2.3 NESTING RAPTORS

Raptor nest searches were conducted following guidelines recommene by Grier and Fyfe (1987) to

prevent nest abandonment. Because many raptors are very sensitive to disturbance during the early

O
stages of their breeding cycle, biologists avoided approaching nests on foot until June.

Initial searches on the proposed permit area were conducted on 15,16,19, and 26 April. Af ter April,

raptor surveys were conducted on the permit area and its one-mile perimeter. Nest searches in the

larger survey area were conducted on 22 June, and 8 and 12 July 1993.

Nests were found by slowly driving roads in the area, and frequently stopping to scan for pairs or

individual adult raptors. Once spotted, birds were observed until it could be determined if they had a

nest in the area. Nests were also located by frequently stopping the vehicle ar.d using a spotting scope
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l

to examine nesting substrates such as creek banks and rock outcrops. Nest locations were plotted on
.

|
1:24000 scale topographic maps, i

i
i

!
1

13.2.4 MIGRATORY BIRDS OF HIGH FEDERAL INTEREST (MBHFI)

,

'

l

| The U.S. Fish and Wildlife Service and WDEO have expressed concern about 17 MBHFIin Campbell

- County. Biologists watched for MBHFI, and habitats that could support those species, on the proposed
i

1
Reno Creek permit area and a one-half-mile perimeter during all field studies conducted in 1993.

I

i
.

13.2.5 THREATENED AND ENDANGERED SPECIES

Two threatened or endangered species could occur in the Reno Creek area as seasonal or permanent

residents: bald eagles (Haliaeetus leucocephalus), and black footed ferrets (Mustela niarines). Field

personnellooked for critical habitats on or near the Reno Creek area that could support threatened or

endangered species while habitat mapping, and during all aerial surveys. Biologists also watched for

threatened and endangered animals, including migrants such as peregrine. falcons (Falco perearinus),

during the course of all field surveys.

13.3 RESULTS AND DISCUSSION

| t
1

Appendix ! lists all species that potentially occur in the area, and those which were observed in 1993.

Wildlife habitats are described below. Data on big game, upland game birds. raptors, MBHFI, and

threatened and endangered species follow.
|

|

0 - -
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13.3.1 HABITAT DESCRIPTIONS

O
Initial habitat mapping covered 3613 acres of the project area. There are three native habitat types on

the Reno Creek area: sagebrush-grassland, grassland and bottomland. The character of each of these

native habitats has been influenced by man through range management practices. Two man-made

habitats, seeded grassland and disturbed, occupy a very minor portion of the permit area. Habitats on

the permit area are depicted on Plate 13.2; each habitat is described below in terms of extent, location,

and characteristics. There are no trees on the Reno Creek permit area.

13.3.1.1 SAGEBRUSH-GRASSLAND

This is, by far, the most common habitat in the Reno Creek area, encompassing approximately 2387

acres. This habitat type includes a shrub-grass continuum--from grassland with moderate sagebrush

cover, to shrublands so dense as to almost exclude any understory. In most areas, a grassy understory

O
is present; the principal species are blue grama (Bouteloua gracilis), western wheatgrass (Aaroovron

smithii), and needle-and-thread grass (Stipa comata). Prick!ypear cactus (Opuntia polvacantha)is found

throughout sagebrush-grassland habitat. In some areas, crested wheatgrass (Aaroovron cristatum) is

the major grass species, where native land was interseeded, or where old hayfields have been reinvaded

by shrubs. In all areas, big sagebrush (Artemisia tridentata) is the dominant shrub species.

13.3.1.2 GRASSLAND

Grassland habitat type, occupying approximately 885 acres, is interspersed with sagebrush-grassland

throughout the permit area. This habitat is characterized by a mixture of short and mid-grass species,
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primanly blue grama, western wheatgrass, needle-and-thread grass, and prairie Junegrass (Koeleria
.-

macrantha). Pricklypear cactus is common in grassland. Big sagebrush is generally present in

grassland habitat, but shrub cover is never dominant.

13.3.1.3 BOTTOMLAND

Bottomland habitat is found in a narrow band along the Belle Fourche River and the larger tributary

draws on the permit area. It is a minor habitat, occupying only 278 acres. In all bottorniand areas, the

influence of water on vegetation is apparent. Bottomland supports a heavier growth of grasses and

forbs than other habitats. Common species include western wheatgrass, Kentucky bluegrass (Eoa

pratensis), and foxtail barley (Hordeum iubatum). There are no trees along bottomland on the proposed

permit area.

13.3.1.4 SEEDED GRASSLAND
O

Seeded grassland is the only agricultural habitat type on the permit area. It occurs where native ground

was plowed or otherwise disturbed, and planted to grass; primarily crested wheatgrass. Both bayfields

and revegetated oil and gas drilling sites fall within this classification. Seeded grassland occupies only

39 acres of the permit area. 1

13.3.1.5 DISTURBED

.O
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Disturbed land is characterized by bare ground or annual weeds, where native vegetation has been

removed, and no revegetation has occurred. Wyoming Highway 387 is mapped as disturbed habitat

where it crosses the permit area. Other disturbed areas--gravel and bladed roads, oilfield f acilities, etc.,

were too small to map. Disturbed areas cover approximately 24 acres on the permit area.

13.3.2 BIG G AME

Pronghorn and mule deer (Odocoileus hemionus) are the ooiv two big game species that occur in the

vicinity of the Reno Creek area. No critical big game habitat is recognized by the Wyoming Game and

Fish Department (WGFD) on or near the area. That part of the permit area lying north of Wyoming

Highway 387 is classified by the WGFD as winter / yearlong pronghorn habitat. The area south of

Highway 387 is classified as yearlong. All but a minuscule ,) art of the permit area is

classified as yearlong mule deer habitat (Approximately 40 acres in NW1/4 Section 31 is classified as

"out").

13.3.2.1 PRONGHORN

Pronghorn are, by far, the most common big game species in the area. Pronghorn north of Highway

387 belong to the Pumpkin Buttes Herd Unit. In 1993, this unit wa'; estimated to have a pre-hunt

population of 25,000; well over the objective of 18,000 (pers. comm. Olin Oedekoven, WGFD). South

of Highway 387 is the Bear Creek / Sage Creek Herd Unit. The 1993 pre-hunt population for this unit

was approximately 23.000; shghtly above the objective of 20,000. The 1993 post-hunt population

is projected to be at objective (personal communication, Bill Helms, WGFD).
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Pronghorn observations from the three aerial surveys of the Reno Creek area are depicted on Plate

O 13.1, and summarized in Table 13.1. The lowest count was the winter survey in February, when only
|

.

TABLE 13.1

1993 Reno Creek Wildlife Baseline

AERIAL SURVEY PRONGHORN DATA

Habitat 23 Feb 30 May 3 Sep J

Sagebrush-grassland 173 (90%) 201 (72%) 287 (61%) ,

I

Grassland 19 (10%) 61 (22%) 72 (15%)

Bottomland -- 16 (6%) 91 (19%)

Seeded grassland -- -- 16 (3%)

Rough breaks -- -- 2 (<1%) |

|

Disturbed -- -- 2 (<1%) i

TOTAL 192 278 470
,

l

x Herd Size 21.3 3.7 6.0

Density * 3.7 5.3 9.0

* Based on the 52. 5 mi2 survey area that included permit area plus two-mile
perimeter.

Table 13.1 1993 Aerial Survey Pronghorn Data

192 pronghorn (3.7/mi ) were seen. More were observed during the spring survey in May, with 2782

animals (5.3/mi ) recorded. The highest count was made during the pre-hunt survey in September,2

2when 470 pronghorn (6.0/mi ) were seen.

|
!

O
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Variations in the counts are probably not solely due to changes in abundance on the area. Overall I

visibtlity conditions were rated only f air to good during the winter survey. At that time, the northern

two-thirds of the survey area had very good conditions with 100% snow cover, while the southern

one-third of the area had very patchy conditions creating poor visibility. However, even with visibility

less than optimal, it is believed that few pronghorn were on the survey area in February, and that |

numbers increased after winter.

Low winter numbers were probably not the result of winter mortality. Although cold temperatures and

persistent snow combined to make winter 1992-1993 moderately severe, WGFD estimated no large

winter mortality in the portions of the herd units that comprise the project area (pers. comm. O,

Oedekoven). No pronghorn winter kills were observed on the permit area during the baseline study.

Pronghorn probably concentrated elsewhere during winter, and filtered back onto the area in spnng.

During the May and September counts the ground was clear, and visibility was considered good.
O

Some, but not all, of the increase between the two counts can be attributed to f awn production.

Pronghorn in this area may have a reproductive ratio of 90 fawns per 100 does, but reproduction in

1993 was poor. This may have been due to poor f awn viability following a winter that stressed

pregnant does, or the extremely cool, wet spring which likely caused fawn losses, Few fawns were

observed with pronghorn herds during this study.

It is also probable that the May count was lower because some pronghorn were missed due to the

prevalence of lone animals and small herds. By late May winter groups have disbanded, and does

ready to f awn seek seclusion. In eariy September herd sizes grow as bucks assemble their harems,

Larger herds are more readily visible than single animals or small groups.
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Amendment Application
11/25/93

13-10

___. - -_. - __ - _- - ___ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _



- . . . . -. - . . . . . .. - - . . .. . - . . . . , .-

Distribution of pronghorn was similar during all three surveys. While animals were not absent from any

O. 2part of the 52.5.mi survey area, there appeared to be slight concentrations in the south and west, and

a scarcity of observations in the northeast quarter of the area. This distribution does not appear to

result from any natural or man-made obstacles. Highway 387 cuts diagonally through the middle of

the survey area, from southwest to northeast, forming a barrier to antelope taovement. However, no
P

buildups or concentrations of animals along the highway were noted during any of the surveys (Plate

13.1 ) .

|

|

Pronghorn habitat use changed with the seasons (Table 13.1). During the winter survey,90% of the

|pronghorn seen were in sagebrush-grassland habitat. Given the prevalence of that habitat type in the ;

I

area, that result is not surprising. Also, pronghorn typically favor sagebrush-grassland in winter

(Sundstrom et al.1973). The proportion of animals in sagebrush-grassland decreased with each

survey, in spring, grassland use increased, and a few herds were observed in bottomland.

O
By September, a sizable percentage of sightings were in bottomland. This is typical for pronghorn in

late summer,

i

13.3.2.2 MULE DEER

Few mule deer were observed during the aerial surveys, and few were recorded during g,oundwork on

the project area. All mule deer sightings are listed in Table 13.2. Deer were seen throughout the year

in small numbers, and were recorded in both uplands and bottomland drainages. With no trees, and

a scarcity of abrupt topography, the permit area and its surroundings do not attract or support great

numbers of deer.

'
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TABLE 13.2

1993 Reno Creek Wildlife Baseline

MULE DEER CBSERVATIONS

1/4 1/4 Twn Range
Date Buck Doe Fawn Unclassified Habitat * Section (N) (W)

2/23' 2 SBG SE 6 42 73

b2/23 12 SBG SW 11 42 74

2/23' 5 SBG NE 11 42 74

4/15 12 SBG NW NE 34 43 73

4/15 5 SBG SE SE 27 43 73

4/16 3 SBG SW SE 27 43 73

b5/30 1 SBG NE 15 43 73

7/29 2 SBG SE NW 31 43 73

7/29 2 BO NE SW 29 43 73

7/29 1 1 BO NW SW 29 43 73

7/29 1 BO SE NW 29 43 73

9 ,17/29 1 BO SW SE 30 43 73

8/4 2 2 BO SW SW 29 43 73

8/4 1 BO NW SE 30 43 73

9/3" 2 G SW 34 43 73
3

I

' ' ' " " Codes:

sagebrush-grasslandSBG =

BO = bottomland |

G = grassland
""'' survey observation.

Table 13.21993 Mule Deer Observations
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13.3.3 UPLAND GAME BIRDS

The habitat on the proposed permit area appears suitable for sage grouse breeding, loafing, and
.

brood-rearing habitat. However, there was very little evidence of grouse using the area. No

displaying grouse were found at any location on the proposed permit area during April lek searches.

Also, no grouse droppings were found during the 32 hours that biologists spent walking through the

area in spring.

During brood surveys, an adult female grouse with a single young was seen in a drainage just beyond

the proposed permit boundary in NW/4 NW/4, Section 32; grouse seat was also found in that area.

The only sign of grouse found on the permit area in summer was a scat pile in SW/4 NW/4, Section

29. Results of 1993 surveys indicate that the proposed permit area is not utilized by grouse to any

significant extent.
O;

No appropriate habitat exists in the area for turkeys (Me'eaaris callocavo), sharp-tailed grouse

(Tvmpanuchus phasianellus), or gray partridge (Perdix perdix).

13.3.4 NESTING RAPTORS

The absence of trees limits the potential for raptor nesting on the proposed Reno Creek permit area.
i

During 1993, the only raptor nests found on the permit area were ferruginous hawk (Buteo reaalis)

ground nests. This species typically nests on the ground in Campbell County.

O
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TABLE 13.3

1993 Reno Creek. Wildlife Baseline

RAPTCR NESTS

Nest Code 144, M Sec TWP _Pli] Status Condition
FHla* G NE SW 31 43 73 Inactive Good
FH1b* G NE NW 31 43 73 Inactive Good
FH1c* G NW NE 31 43 73 Inactive Good
FH1d G SW SE 30 43 73 Inactive Poor
FH2* G NE SE 29 43 73 Inactive Good
FH3a* G NE NW 27 43 73 Inactive Fair
FH3b G SW NE 27 43 73 Inactive Good
FH3c* G NE SW 27 43 73 Inactive Good
FH3d G SW SE 27 43 73 Inactive Good
FH4 G NE NE 30 43 73 Active, Predated Good
FH5a G NW SW 20 43 73 Inactive Poor
FH5b G SW NW 2d 43 73 Inactive Poor
FH5c G NE NE 19 43 73 Inactive Good
FH5d G SW SW 17 43 73 Inactive Good
FH6a G SW SE 36 43 74 Inactive Poor
FH6b G NE NW 1 42 74 Inactive Good
FH6c G NW NW 1 42 74 Inactive Poor
FH6d G SE IN 1 42 74 Inactive Good
FH6e G SE NW 1 42 74 Inactive Poor
SH1 RO NW NW 5 42 73 Active, Predated Good

iSpecies Code:
Nest Code:

FH = Ferruginous hawk G = Ground nest
SH = Swainson's hawk RO = Russian olive
* Denotes nests en the Reno Creek permit area.

|

|

!Table 13.31993 Raptor Nests
|

|

|
|

l
1
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are on the proposed permit area; the remaining 13 nests are in the one-mile perimeter. Based on the

O
C

spacing of the nests, it appears that there are potentially six ferruginous hawk breeding territories in

the area. Two of the possible territories contain a single nest; there are four or five nests in the other
,

,

four territories. Multiple nests are very common in ferruginous hawk territorics in northeast Wyoming -

(PRES, unpub. data).
t

On 15 April, an adult ferruginous hawk was observed perched next to a nest on the permit area in NE/4 i

SW/4, Section 31 (FH1a, Plate 13.1); on 16 April, an adult was seen next to a nest near the permit f
;

boundary in NE/4 SW/4, Section 27 (FH3c, Plate 13.1). No eggs were laid in either FH1a or FH3c this
,

year.
,

Young did hatch in a nest in the one-mile perimeter, in NE/4 NE/4, Section 30 (FH4, Plate 13.1), but ;

they were apparently killed by a predator prior to fledgling. Numerous young ferruginous hawk
I

feathers were found scattered around Nest FH4 on 8 July. None of the other nests in the perimeter

O
appeared to be active this year.

E

Data gathered by PRES at numerous other study locations throughout Campbell County demonstrated
,

that ferruginous hawk breeding was reduced throughout the area in 1993. The decrease in ferruginous

hawk breeding this year was undoubtedly related to a significant decline in lagomorph (rabbit)

abundance in the area. Reduced rabbit numbers in 1993 probably reflect a natural low in the rabbit

papa!ation cycle. Also, the cold weather experienced during the winter of 1992-1993 may have

contributed to reducing rabbit abundance this year.

O -
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A pair of Swainson's hawks (Buteo swainsoni) attempted to nest in a Russian olive tree (Elaeaanus

anaustifolia) just beyond the permit boundary in NW/4 NW/4, Section 5, T42N, R73W (SH1, Plate

13.1). Two eggs were in Nest SH1 on 22 June. That day, road construction workers were resurf acing

Wyoming Highway 387 less than 200 feet from the nest tree. Despite the construction activity, the

adults successfully hatched at least one young. The young, however, did not survive to fledgling. One

dead young was found hanging from a limb of the nest tree on 12 July. The cause of death could not

be determined.

.

13.3.5 MIGRATORY BIRDS OF HIGH FEDERAL INTEREST (MBHFI)

The potential occurrences of 17 species of MBHFI in the Reno Creek area are given in Table 13.4

Golden eagles (Aauila chrysaetos) were the only MBHFl recorded dunng the winter aerial survey; 16

eagles were seen on 23 February. Throughout the spring and summer golden eagles were seen flying

over the permit area and one-mile perimeter. However, no evidence of eagles nesting in the area was
O

found in 1993. In April, an old golden eagle carcass was found on the west side of the proposed

I permit area in Section 31. The bird had been dead for a long time and the cause of death could not
I

f be determined.

!

Three MBHFI--Richardson's merlin (Falco columbarius), prairie f alcon (Falco mexicanus), and ferruginous

hawk-were recorded on the area in April. A merlin and prairie f alcon were each seen on just one

occasion. The merlin was probably just passing through the area on migration. The prairie falcon may

also have been migrating, or it could have been a resident of Campbell County. There are no suitable

prairie falcon nesting sites on or near the Reno Creek permit area,

r-
-
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y . TABLE 13.4

1993 Reno Creek Wildlife Baseline

MBHFI STATUS IN NORTHEAST WYCMING AND

EXPECTED OCCURRENCL NEAR THE RENO CREEK PERMIT AREA

Species Seasonal. Status / Expected Occurrence
Breeding Records In Reno Creek

2in NE Wyoming Permit Area

'

White pelican Summer /Nonbreeder Rare

Double-crested Summer / Breeder Rare
cormorant

Canvasback Summer /One Record Rare

Ferruginous Hawk Summer / Breeder Common

Golden eagle Resident / Breeder Common

Bald eagle Winter /Nonbreeder Uncommon in Winter

Osprey Summer /Has Nested Rare

Prairie falcon Resident / Breeder Uncommon ;

American pere- Migrant / Historical Rare j
grine falcon |

'

Richardson's Resident / Breeder Rare
merlin |

Whooping crane Never Recorded Very Rare -|

) Sandhill crane Migrant /Nonbreeder Uncommon

Mountain plover Summer / Breeder Uncommon |

Long-billed Summer /Possible Rare
curlew Breeder

Burrowing Owl Summer / Breeder Uncommon

Lewis' woodpecker Summer / Breeder Rare

Dickcissel Summer / Breeder Rare

* Compiled from Oakleaf et al. (1992), includes Campbell
and adjacent counties.

Table 13,41993 MBHFI Status in Northeast Wyoming

O -
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Ferruginous hawks were seen on numerous occasions throughout the spring and summer. The largo

number of ferruginous hawk ground nests found during raptor surveys indicates that this species

regularly breeds in liie Reno Creek area.

Nesting habitat for burrowing owls ( Athene cunicularia)is present,in the form of badger (Taxidea taxus)

holes, but no burrowing owls were observed in the area in 1993. No suitable nesting habitat for other

raptor MBHFI exists on or near the area.

|
,

11 is unlikely that any non-raptor MBHFI regularly use the area. Suitable staging or breeding habitats

for non-raptor MBHFi do not exist to am significant extent on ^ near the proposed mine permit.

13.3.6 THREATENED AND ENDANGERED SPECIES

Bald eagles are relatively common winter visitors in northeast Wyoming. However, none were seen in

9the Reno Creek area during the 23 February aerial survey. No roosting habitat (wooded canyons or

large tree groves) exists on or within one mile of the Reno Creek permit area. There are no unique food

sources in that area that might attract wintering bald eagles.

Black footed ferrets reside almost exclusively in praine dog (Cynomys spp.) towns. No prairie dog

towns exist within one mile of the area, and there are no historical records of ferrets in the vicinity.

13.4 IMPACT ASSESSMENT

|
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lt is unlikely the in-situ uanium mining will have any significant impact on wildlife resources in the
-

vicinity of the Reno Creek permit area. Although well field drilling and maintenance activities may

temporarily displace some animals, those actions will not result in !arge-scale or long term surf ace

disturbance. At any given time, activities associated with the mine will be limited to approximately 300

acres.

.

Only one raptor nest will potentially be impacted by activities associated with the mine. A storage

reservoir may be constructed near a ferruginous hawk ground nest in NE/4 SE/4, Section 29 (Nest FH2,

Fiate 13.1). That nest was inactive in 1993, but was in good condition and might be used by hawks
,

in the future. Development of facilities, reservoirs, roads, and well fields at Reno Creek could

potentially disturb a maximum of approximately 370 acres. In actuality only about 250 acres will be

disturbed. Using the maximum disturbance acreage, approximately 266 acres of sagebrush-grassland,

73 acres of grassland, and 31 acres of bottomland might be affected by mine-related activitles at Reno

Creek. ht:bance to FH2 cou!" be ""!! gated-by re!ccating the nect to a cim!!ct c!!c cway ' rem "'^

O
mme-fac!!iticc, er conctructing one or !"ec fernujincue h?w' necting p!ctformc4o !ce!c!cd !ccatione en

the-penst, wear

|
:

|

l
i

I

|

,

O ' ;
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13.5 POTENTIAL AND OBSERVED MAMMALIAN SPECIES Li.CT (APPENDIX |}
/~h .;
's# 1993 Reno Creek Wildlife Baseline !

|

POTENTIAL AND OBSERVED MAMMALIAN SPECIES LIST |L

1

Common Name Scientific Name !

I

INSECTIVOPES I

!

Masked shrew Sorex cinereus j

Vagrant shrew Sorex vaarans
Merriam's shrew Sorex merriami

BATS

Little brown myotis Myotis lucifugus

Keen's myotis Myotis keeni

Long-eared myotis Myotis evotis

Long-legged myotis Myotis volans

Small-footed myotis Myotis ciliolabrum

Silver-haired bat Lasionycteris noctivanans

Big brown bat Eptesicus fuscus

Hoary bat Lasiurus cinereus
Townsend's bat Plecotus townsendii

CARNIVORES

Raccoon Procycn 17 tor
Short-tailed weasel Mustela erminea

O Long-tailed weasel Mustela frenata
Black-footed ferret Mustela niarices
Mink Mustela vison
Badger Taxidea taxus*

Spotted skunk Soilocale autorius
* Striped skunk Mephitis mechitis

Coyote Canis latrans*

+ Red fox Vulpes vulpes

Swift fox Vulces velox
Gray fox Urocyon cinerecaraenteus

Bobcat Felis rufus

FODENTS

Black-tailed prairie dog Cynomys ludovicianus
* Thirteen-lined ground Soermochilus tridecemlineatus

squirrel
Least chipmunk Tamias minimus
Red squirrel Tamiasciurus hudsonicus
* Northern pocket gopher Thomomys talpoides

Plains pocket gopher Geomys lutescens

Wyoming pocket mouse Peroanathus fasciatus
Silky pocket mouse Perocnathus flavus
Hispid pocket mouse Peroonathus hisoidus
Ord's kangaroo rat Dinodomys ordii

Beaver Castor canadensis

O Reno Creek Permit No. 479 Revised 2/94
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li 1993 Reno Cteek Wildlife Baseline

.
POTENTIAL AND OBSERVED MAMMALIAN SPECIES LIST (continued)

Common Name Scient,1fic Name

RODENTS (CONTINUED)__

Plains harvest mouse Reithrodontomys montanus

Western harvest mouse Reithrodontomys mecalotis

| Deer mouse Peromyscus maniculatus

White-footed mouse Peromyscus leuccous

Northern grasshopper Onychomvs leucocaster

mouse
Bushy-tailed woodrat Neotoma cinerea
Meadow vole Microtu_a pennsylvanicus
Long-tailed vole Microtus loncicaudus
Prairie vole Microtus ochrogaster

Sagebrush vole Lemmiscus curtatus
Muskrat Ondatra zibethicus
House mouse Mus musculus
Meadow jumping mouse Zanus hudsonius
Porcupine Erethizon dorsatum

HARES AND RABBITS

* White-tailed jackrabbit Lepus townsendii

Black-tailed jackrabbit Lepus californicus

Eastern cottontail Sylvilacus floridanus

Mountain cottontail Sylvilagus nuttallii

Desert cottontail Sylvilaous audubonii

UNGULATES

* Mule deer Odocoileus hemionus
'

White-tailed deer Odocoileus viroinianus
Elk Cervus elaphus

* Pronghorn Antilocapra americana

Reno Creek Permit No. 479 Revised 2/94
Amendment Application
11/25!93
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1993 Reno Creek Wild'ife Baseline_

2POTENTIAL AND CBSERVED AVIAN SPECIES LIST

Commen Name Scientific Name

LOONS

Common loon Gavia immer

GREBES

Horned grebe Podiceos auritus
Eared grebe Podiceps nigricollis

Western grebe Aechmophorus occidentalis

Pied-billed grebe Podilymbus podiceps
i

!

PELICANS

White pelican Pelecanus erythrorhynchos

CCRMORANTS

Double-crested cormorant Phalacrocorax auritus

HERONS

* Great blue heron Ardea herodias
Black-crowned night Nycticorax nycticorax

heron
American bittern Botaurus lentiginosus

SWANS, GEESE, AND DUCES

Tundra swan olor columbianus
Canada goose Branta canadensis
White-fronted goose Anser albifrons
Snow goose Chen caerulescens
* Mallard Anas platyrhynchos

Gadwall Anas strerera
* Pintail Anas acuta
Green-winged teal Anas crecca
Blue-winged teal Anas discors
Cinnamon teal Anas cyanontera

*American wigeon Anas americana
Northern shoveler Anas clvpeata

Wood duck A13 sponsa
Redhead Avthya pmericana
Ring-necked duck Avthya collarie

Canvasback Aythya valisineria
Greater scaup Avthya marila
Lesser scaup Avthya affinis

Common goldeneye Bucephala clanqula
Barrow's goldeneye Bucephala islandica

Reno Creek Permit No. 479 Revised 2/94
Amendment Appbcation
11/25/93
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1993 Reno Creek Wildlife Baseline

POTENTIAL IdC OBSERVED AVIAN SPECT.TS LIST (continued) ,

Common Name Scientific Name

SWANS. GEESE, AND DUCC (continned)

Bufflehead Bucenhala albeola'
Ruddy duck Oxvura lamaicensis
Hooded merganser Lophodytes cucullatus

Ccmmon merganser Meraus mercanser
Red-breasted merganser Mercus serrator

~

DIURNAL RAPTORS i

* Turkey vulture Cathartes aura
Northern goshawk Accipiter centilis

Sharp-shinned hawk Accioiter striatus
Cooper's hawk Accioiter cooperii

* Red-tailed hawk Buteo iamaicensis i

*Swainson's hawk Buteo swainsoni
Rough-legged hawk Buteo laccous
*Ferruginous hawk Buteo recalis
* Golden eagle Aguila chrysaetos

Bald eagle Faliacetus leucocephalus

* Northern harrier Circus cyaneus

Osprey Pandion haliaetus
'

,

Gyrfalcon Falco rusticolus
!

* Prairie falcon Ealco mexicanus
Peregrine falcon Falco cerecrinus

.

* Merlin Falco columbarius
*American kestrel Falco sparverius

GALLINACEOUS BIRDS

J Sharp-tailed grouse Pedioecetus phasianellus

* Sage grouse Centrocercus urochasianus
4

Ring-necked pheasant Phasianus colchicus |

Gray partridge Perdix netdix
Wild turkey Meleaaris callocavo ,

t

CRANES, RAILS, AND COOTS

Sandhill crane Grus canadensis '

Virginia rail Rallus limicola
Sor . Porzana carolina ,

Ar c cican coot Fulica americana

!

!
s

O'
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1993 Reno Creek Wildlife Baseline

POTENTIAL AND OBSERVED A77M: SPECIES LIST (continued)

'

Common Name Scientific Name

SHCFEBIRDS. GULLS, AND TEFNS

American avocet Recurvirostra americana
Semipalmated plover Charadrius semicalmatus

* Killdeer Charadrius vociferus
Mountain plover Charadrius montanus
Lesser golden plover Pluvialis dominica
Black-bellied plover Pluvialis scuatarola
Hudsonian godwit Limosa haemastica
Marbled godwit Limosa fedoa
Whimbrel Numenius chaeopus

Long-billed curlew Numenius americanus
Upland sandpiper Partramia longicauda

Greater yellowlegs Tringa melanoleuca

Lesser yellowlegs Tringa flavipes

Solitary sandpiper Tringa solitaria

Willet Catootrophorus semicalmatus
Spotted sandpiper Actitis macularia
Wilson's phalarope stegancous tricolor

Northern phalarope Lobines lobatus
Common snipe Capella gallinaqo

Short-billed dowitcher Limnodromus griseus

Long-billed dowitcher Limnodromus scolocaceus
Red kr,' Calidris canutus
Sandet ng Calidris alba
Semipal *ted sandpiper Calidris ousilla
Western sandpiper Calidris mauri
Least sandpiper Calidris minutilla
White-rumped sandpiper Calidris fuscicollis
Baird's sandpiper Calidris bairdii
Pectoral sandpiper Calidris melanotos
Stilt sandpiper Micropalama himantopus

Herring gull Larus argentatus

California gull Larus californicus
Ring-billed gull Larus delawarensis
Franklin's gu'.1 Larus pioixcan
Bonaparte's gull Larus chiladelphia

Forster's tern Sterna forsteri
Common tern Sterna nirundo
Caspian tern Sterna cascia
Black tern Childonias niger

PIGEONS AND DOVFS

Rock dove Columba livia
* Mourning dove Zenaida macroura

Reno Creek Permit No. 479 Revised 2/94
Amendment Apphcation
11/25/93
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1993 Reno Creek Wildlife Baseline
,

._

~ POTENTIAL AND CBSERVED AVIAN SPECIES LIST (continued)
.

Common Name Scientific Name

CUCKOOS

' Yellow-billed cuckoo Cocevzus americanus
Black-billed cuckoo Cocevzus erythroothalmus

OWLS .

Barn owl Tyto alba

Screech owl Otus asko '
Great horned owl Bubo virginianus

Snowy owl Nyctea scandiaca

Burrowing owl Athene cunicularia
Long-eared owl Asio otus
Short-eared owl Asio flammeus
Saw-whet owl Aecolius acadicus

GOATSUCKERS

Poor-will Phalaenoptilus nuttallii

*Commen nighthawk Chordeiles minor

''SWIFTS
l

Chimney swift Chaetura pelacica |

I

White-throated swift Aeronautes saxatalis

RUMMINGBIRDS

Broad-tailed hummingbird Selasphorus platycercus
Rufous hummingbird Selaschorus rufus

KINGFISHERS

Belted kingfisher Mecacervle alcyon

WOODPECKERS

* Common flicker colantes auratus
Red-headed woodpecker Melanerpes erythrocephalus
Lewis' woodpecker Melanernes lewis
Yellow-bellied sapsucker Sohyranicus varius

Williamson's sapsucker Schyranicus thyroideus

Hairy woodpecker Picoides villosus
Downy. woodpecker Picoides cubescens
Black-backed three- Picoides arcticus

toed woodpecker

Reno Creek Permit No. 479 Revised 2/94
Amendment Application
11/25/93
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1993 Reno Creek Wildlife Baseline

POTENTIAL,AND OBSERVED AVIAN SPECIES LIST (continued)

Common Name Scientific Name

FLYCATCHEPS

* Eastern kingbird Tyrannus tyrannus

* Western kingbird Tyrannus verticalis

Cassin's kingbird Tyrannus vociferans

Ash-throated flycatcher Mviarchus cinerascens
Eastern phoebe Savornis phoebe

Say's phoebe Savornis sava.
Willow flycatcher Empidonax traillii

Least flycatcher Empidonax minimus

Dusky flycatcher Empidonax oberholseri

Western flycatcher Empidonax difficilis

Western wood pewee contopus sordidulus

LARKS

* Horned lark Engyophila alrestris

SWALLOWS

violet-green swallow Tachycineta thalassina

Tree swallow Iridcoroene bicolor
Bank swallow Ricaria riparia

Rough-winged swallow Steloidopteryx ruficollis

Barn swallow Hirundo rustica
Cliff swallow Petrochelidon ovrrhonota
Purple martin Progne subis

JAYS, MAGPIES, AND CROWS

Gray jay Perisoreus canadensis
Blue jay Cyanocitta cristata

Black-billed magpie Pica pica

Common raven Corvus corax
Common crow Corvus brachyrhynchos

Pinon jay Gymnorhinus cyanocephalus

Clark's nutcracker Nucifraca columbiana

CHICKADEES

Black-capped chickadee Parus atricapillus

Mountain chickadee Parus cambeli

NUTHATC1JJSS

White-bieasted nuthatch Sitta carolinensis
Red-brea r ted nuthatch Sitta canadensis
Pygmy nuchatch Sitta pygmaea
Brown creeper Certhia familiaris

O
Reno Creek Permit No. 479 Revised 2/94
Amendment Appbcation
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1993 Reno Creek Wildlife Baseline 1

i

POTENTIAL AND OBSERVED AVIAN SPECIES LIST (continued)

Common Name Scientific Name

WRENS ,

House wren Troclodytes aedon

Rock wren Saloinctes obsoletus
r

MIMIC THPUSHES

Mockingbird Mimus colvolottos
Gray catbird Dumetella carolinensis
Brown thrasher Toxostoma rufum
* Sage thrasher Oreoscootes montanus

THRUSHES

American robin Turdus micratorius
Hermit thrush Catharus cuttatus
Swainson's thrush Catharus ustulatus
Veery Catharus fuscescens _j

Eastern bluebird Sialia stalis i

Western bluebird Sialia mexicana (
'

Mountain bluebird Sialia curruccides
Townsend's solitaire Mvadestes townsendi-

KINGLETS

Golden-crowned kinglet Regulus satraca

Ruby-crowned kinglet Regulus calendula

PIPITS

Water pipit Anthus spinoletta
Sprague's pipit Anthus scraqueii

WAXWINGS

Bohemian waxwing Bombvcilla carrulus
Cedar waxwing Bombycilla cedrorum

SHRIKES

Northern shrike Lanius excubitor
Loggerhead shrike Lanius ludovicianus

STARLINGS

Starling Sturnus vulaaris

,

.

W

,
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1993 Reno Creek Wildlife Baseline j

POTENTIAL AND CBSERVED AVIAN SPECIES LIST (continued)
l
|

Common Name Scientific Name

VIPEOS

Solitary vireo Vireo solitarius
Red-eyed vireo Vireo olivaceus
Warbling vireo Vireo gilvus

|

WARBLEPS

Black-and-white warbler Mniotilta varia
Tennessee warbler Vermivora ceregrina
Orange-crowned warbler Vermivora celata
Nashville warbler Vermivora ruficapilla i

Yellow warbler Dendroica retechia |

Magnolia warbler Dendroica magnolia

Black-threated blue warbler Dendroica caerulescens
Yellow-rumped warbler Dendroica coronata )
Townsend's warbler Dendroica townsendi
Chestr ut-sided warbler Dendroica censylvanica
Ovenbird Seiurus aurocapillus

Northern waterthrush Seiurus noveborancensis
Macgillivray's warbler Ocorornis tolmiei
Common yellowthroat Geothlvois trichas
Yellow-breasted chat Icteria virens
Hooded warbler Wilsenia citrina
Wilson's warbler Wilsonia pusilla
American redstart Setochaga ruticilla

WEAVER FINCHES

House sparrow Passer domesticus

MEADnWLARKS, BLACKBIRDS, AND ORIOLES

Bobolink Dglichonyx orvrivorug
* Western meadowlark Sturnella neglecta

Yellow-headed blackbird Xanthocechalus xanthocephalus

Red-winged blackbird ngelaius choeniceus
Northern oriole Icterus galbula
Rusty blackbird Euchsqus carolinus

* Brewer's blackbird Euchaqug cyanocechalus
Common grackle Ouiscalus quiscula

* Brown-headed cowbird Molethru.a ater

TANAGERS

Western tanager Piranga ludoviciana

I
|

1
i

l
i
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1993 Reno Creek Wildlife Baseline
,3,
> 1

(/ PCTENTIAL AND OBSERVED AVIAN SPECIES LIST (continued)
_

Common Name Scientific Name

GROSPE72S, FINCHES. SPAPPOWS. AND BUNTINGS

Rose-breasted grosbeak Pheucticus ludovicianus
Black-headed grosbeak Pheucticus melanocenhalus
Indigo bunting Passerina evanea
Lazuli bunting Passerina amoena
Dickcissel Solza americana
Evening grosbeak Hesperiphona vespertina

Purple finch Carpodacus purpureus

Cassin's finch Carpodacus cassinii

House finch Carpodacus mexicanus

Pine grosbeak Pinicola enucleator
Gray-crowned rosy finch Leucosticte tephrocotis

Black rosy finch Leucosticte atrata
Common redpoll Carduelis flammea
Pine siskin Carduelis pinus

American goldfinch carduelis tristis
Ped crossbill Loxia curvirostra
Green-tailed towhee Pipilo chlorurun
Rufous-sided towhee Pipilo erythrophthalmus
* Lark bunting Calamospica melanocorys

Savannah sparrow Passerculus sandwichensis
Grasshopper sparrow Ammodramus savannarum
Baird's sparrow Ammodramus bairdii
* Vesper sparrow Pooecetes gramineus

7s
! * Lark sparrow Chondesees arammacus'
\- Sage sparrow Amphispiza belli

Dark-eyed junco Junco hvemalis
Gray-headed junco Junco caniceps

Tree sparrow Spizella arborea

Chipping sparrow Spizella passerina

Clay-colored sparrow Spizella pallida
* Brewer's sparrow Spizella breweri

Field sparrow Spizella pusilla

Harris' sparrow Zonotrichia cuerula
* White-crowned sparrow Zonotrichia leucephrys

White-throated sparrow Zonotrichia albicollis
Fox sparrow Passerella iliaca
Lincoln's sparrow Melospiza lincolnii

* Song sparrow Melospiza melodia |

*McCown's longspur Calcarius mccoownii
Lapland longspur calcarius lapponicus

Chestnut-collared Calcarius ornatus |

ilongspur
Snow bunting Plectrophenax nivalis

p)
i
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1993 Reno Creek Wildlife Baseline

POTENTIAL' AND CBSERVED AMPHIBIANS AND REPTILES SPECIES LIST

Com 9an Name Scientific Name

SAL; DANDERS

*Tigar salamander Ambystema tigrinum

FPOGE AND TCApS

Plains spad.efoot Scachiopus bombifrons
Woodhouse's toad Bufo woodhousei
Great plains toad Bufo cognatus

* Boreal chorus frog Pseudacris triseriata
Northern leopard fro; Rana piniens

TURTLES

Common snapping turtle Chelydra serpentina
Western painted turtle Chrysemys pigta
Western spiny softshell Trionyx spiniferus

LIZARDS

Northern sagebrush Scelocorus graciosus

lizard
Eastern short-horned Phrynosoma douglassi

lizard

SNAKES

Plains hognose snake Heterodon nasicus
Eastern yellowbelly Coluber constrictor

racer
Bullsnake Pituophis melanoleucas

Pale milk snake Lampropeltis triangulum

Wandering garter snake Thamnophis elegans

Western plains garter Thamnophis radix

snake
Red-sided garter Thamnophis sirtalis

* Prairie rattlesnake Crotalus viridis

b

r
.
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1993 Reno Creek Wildlife Baseline

POTENTIAL AND OBSERVED SPECIES LISTS

1

* Pctential mammal list compiled from Clark and Stromberg (1987) and f
Oakleaf et al (1992). ;

2 Potential avian list compiled from Oakleaf et al. (1992).

Potential amphibian and reptile lists compiled from Baxter and Stone !*

(1980)
,

Denotes species observed on Reno Creek permit and surrounding area.*

.
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The top of the host sands is bounded by a shale, shaley lignite, and lignite wnt-lesa4y-tenned the "'!b

Cc2 " cnd ic recogesd by !!c dictiostwe nepence en c!cetric !cac. Mic un" cynp::ccc h ec:!y:ng-i

sqwta:d due to itc &nce, !mpennesb!c characte' sequence and is referred to as the Upper Aquitard.

Within the Upper Aquitard are two coal / lignite seams locally known as the " Felix Coal". The sequence

of low permeability shales, claystones, and dense siltstones between the Ore Sand and the Upper.

Aquifer comprise the " Upper Aquitard". Throughout the permit area, the over!ying aquitad Upper

Aquitard ranges from 20 to 50 feet thick, and in some places is massive shale and siltstone for more

than 100 feet (Ref. Plates 9.1 - 9.9., Permit Area Structural Cross Sections).

Above the Felix unit is a locally discontinuous sand and siltstone sequence that is tapped locally by

windmills for livestock water. The water levelin this upper aquifer unit is approximately 60 feet above

the water level in the ore sand, which further demonstrates the integrity of the Felix aquitard. The

upper aquifer varies considerably in thickness across the permit area and is nonexistent in most of the

eastern portions of the permit area,

t

Underlying the ore sand is a massive sequence of shale, claystone, siltstone, and occasional sand units.

No continuous well developed sand units are known to exist within the 200 to 300 foot interval below

the bottom of the ore sand. In the project vicinity, no wells or windmills are known to be completed
~

in any sand units underlying the ore sand. Water wells would not be expected to test lower horizons

if the ore sand or upper aquifer yielded sufficient water for local ranching needs.

The ore body is a typical roll front type deposit. The oxidation-reduction zone trends essentially from

the south to the north along the east side of the permit area. In the northeast corner of the permit area,

the ore trend changes direction and generally tracks to the southwest. A complete description of the

regional and local geology is presented in Section 9.

In the Reno Creek ore deposit, the uranium mineralization is present as amorphous uranium oxide. The
l

host sandstones are composed of quartz, feldspars, and rock fragments with locally occurring carbon
'fragments. Grain size ranges from very fine-grained sand to small granules. The sandstone is weakly

cemented and friable. Occasional occurrences of pyrite and calcite as cementing materials can be

observed. BehMd the roll front interf ace, the host sand is oxidized and generally appears tan or reddish

O
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brown / orange. Ahead of the roll front interface, the sand is gray with occasional fresh carbon

fragments and minor pyrite.

15.3 IN SITU LEACH MINING METHOD

in Situ Leach (ISL) mining will be employed at the Reno Creek ISL Project. The applicability of this

f mining technology is demonstrated by the pilot test operated by Rocky Mountain Energy (RME)in 1980

and 1981, and by similarity to other ISL mines in the Powder River Basin of Wyoming.

The Reno Creek pilot test by RME operated a single 5-spot pattern employing a sodium bicarbonate

lixiviant. The bicarbonate leach successfully demonstrated recovery of uranium, confinement and

control of leaching solutions, and restoration of groundwater following mining. A copy of the RME

Demonstrated Restoration Report is included as Attachment 15.1

The bicarbonate test began in October 1980 and restoration was concluded in April.1981. This wart

followed by a 12-month groundwater stabilization period. The test program culminated in regulatory

sign off in March 1983 with approval of carbonate teaching for commercial operations at Reno Creek.

O !
i

15.4 GENERAL DESCRIPTION OF OPERATIONS
'

The Reno Creek ISL Project commercial operation is planned to operate at a total flow rate of 2,000

gallons per minute (GPM) through the satellite plant. Nominal production is projected to average

approximately 400,000 pounds of U 0, annually. As a satellite project, operations at Reno Creek will3

include wellfield operations, uranium recovery on ion exchange resin in the satellite plant, water

treatment of the wellfield purge stream and restoration brine, and surf ace irrigation of the treated water,

The Reno Creek uranium roll front deposits generally range from 300 to 420 feet deep. The host

sandstone is continuous throughout the permit area as are the overlying and underlying aquitards. The

Ore Sand is locally divided into Upper and Lower units by a claystone/ shale that thins and disappears

throughout the permit area. The upper and lower Ore Sand units are in hydrologic communication.

O
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The Reno Creek site is rolling prairie grass and sage lands used exclusively for ranching and recreational !

Oi 1

hunting. No occupied residences exist within the permit area and no grain crops are produced on IV ds
1

within the permit area. i49-past-esw+w4-ammuj "r *:hpLw-at me C ce The only past I

uranium operation was a small (single patternl in situ R&D test conducted by Rocky Mountain Energy

in the 1980-1981 time frame, as descnbedin paragraph 15.3. One producing oil well exists within the !

permit area. The only building existing within the permit area is the aforementioned pilot plant building.

The site topography and drainage is influenced by the Belle Fourche-Cheyenne River drainage divide

which passes through the permit area. The Belle Fourche River headwater is a few miles west of the
!

permit area, and the river channel passes southwest to northeast along the northwest side of the permit |

area. No mining operations will take place in the active channel of the river, which only flows on a

seasonal basis. Elevation of the site ranges from 5,040 to 5,290 feet above sea level.

The layout of the plant site and water treatment f acility is shown on Figure 15.2 Process Area Layout,

The existing building used by Rocky Mountain Energy during its pilot test will be used as a warehouse

f acility during operations. The pilot building has had all previously used equipment and materials

removed and has been surveyed and released for unrestricted use. Figure 15.1, Site Plan, shows the

overall project layout including the process area, mining units, irrigation storage reservoir and the

surface irrigation site.

Fences will be constructed around the plant site, the irrigation reservoir, the irrigation area, and the

wellfields. Fences willbe Type I(Land Quality Division Guideline 10) to ensure thatlivestock, including

sheep, cattle, a ,d horses, are excluded from the operations areas. Fenced operations areas in the

wellfields willgenerally follow the shape of the individual Mine Units as shown on Plate 15.1, but final

location of fences will also consider access and facilitation of local ranching operations. None of the

fencing planned for the project will be permanent.

Production is proposed on a continuous basis as wellfields are sequentially developed along the ore

trends. Once mining is completed in a given wellfield and mining has advanced beyond the area of

drawdown around an active mining area, restoration activities will be initiated. Restoration of

9
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|

l

1

!

groundwater in the mining areas will be accomplished by groundwater sweep to flush the mining zone
.t

followed by reverse osmosis treatment and re-injection of the treated water,
.

1

j

Four planned mining areas have been identified in the permit area. The limits of these mining areas will

change slightly as mine development advances and the limits of the economic reserve areas are

modified slightly based on close-spaced delineation drilling. A fifth prospective mining area has also (
been identified in the permit area; inclusion of the prospective area in the mine plan is contingent upon

future verification of reserves. The general outline of the mining units are shown on Figure 15.1,

|

The ISL process is proposed to be similar to the techniques currently in use in operating ISL mines in l

Wyoming, Nebraska and Texas. The leaching solution will be groundwater that has been fortified with
{

carbon dioxide and oxygen. Sodium bicarbonate or potassium hydroxide may also be added to the
leaching solution to control pH. |

'i

Since Reno Creek will be operated as a satellite project, ion exchange resin that is loaded witQ
recovered uranium will be trucked to an existing NRC licensed facility for resin processing and uranium

recovery. Resin stripping, regeneration, uranium precipitation, and packaging will be performed off site.

The satellite concept will allow the Reno Creek Project to operate with a full time staff of six people on !
site.

Support will be provided by EFNI's corporate staff, and certain maintenance and wellfield
|

development activities will be performed on a contract basis.

;

in addition to the plant and water treatment equipment at the satellite plant, other equipment used at

the mine will include drill rigs, backhoes, trenching equipment, mobile generators, pump pullino units,

supply trucks and trailers, maintenance vehicles, resin haulage trailers, and pickup trucks. The number
;

of units employed will fluctuate as wellfields are added and operated throughout the project life.

The roll front deposits at Reno Creek host reserves adequate for approximately eight years of

production at the design rate. Potential exists to expand the reserves through ongoing development

drilling. The efficiency of mining reserves occurring in areas of low hydrostatic head will also impact
the mine life of Reno Creek. Based on potential additions to the reserves,'the mine life for these
proposed permit area is presently not expected to exceed ten years.

1

.I

i

O
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ISL enjoys the benefit of minimalimpact on other natural resources in the project area. Although lignite

seams do occur within the permit area, these are thin, of poor quality, and too deep to be economically

compeWye, particularly in light of the enormous reserves of bituminous coal presently being exploited

nearby v the Powder River Basin. ISL activities will not interfere with future opportunities to develop

oil and gas reserves. Selection of drilling locations, location of access roads, and possible pipeline

routes can easily be accommodated around the ISL operations since the areas of ISL activity are small.

Temporary utilization of the surface and the groundwater resources within the wellfields are the major

impacts to the local resources. Post mining reclamation and groundwater restoration will minimize the

impacts of the mining operations.

15.5 ACCESS AND WELLFIELD ROADS

Access to the satellite plant will be from way 387 over a gravel surfaced road. The length of this

road is less than one-half mile. Access wtu Highway 387 will be permitted through the Wyoming

Department of Transportation by utilizing an M-3 Access Permit. The short access road traversey

gently sloping land. For this reason, cut, fill and grading requirements will be minimal. The road will

have an operating width of approximately 20 feet. Figure 15.3 shows typical profiles through the

access road. Access to the existing warehouse building will be via the existing, single lane gravel road

which leads to the active oil well and the old pilot building. EFN1 has an agreement in place to share

maintenance of this road with the oil well owner. No modifications are planned for this road. This road

will also serve as the primary access to Mine Units Ill, IV and V as shown on F4 ate 15.1, Mine Plan.

Beyond the existing pilot plant location, the existing road is a two-track ranch trail. To minimize

disturbance, thic tr'' "; Abn upgraded to 2cc= "nc Un ic !" and-V, the alignment of this existing trail

will be followed for access to Mine Units IV and V. Topsoil horizons A and B will be stripped and

stockpiled for any disturbances related to the upgrading, realignment, and construction of the access

road. in the event that Mine Unit V is developed, the alignment of the road will be modified, but the

total length of improved road will be nearly identical for either scenario.

l

I

l

~
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Topsoil consisting of the A and B horizon material will be stripped from the main access road prior to

cons truction.

Ther : accc~ read !c the p!an' rea m! be constructed al-native cubce!! matcrh!c nnd be capped

by The main access road will then be surfaced with three to six inches of gravel or scoria to provide

an all-weather surf ace. Drainage along the road will be provided to keep the road base solid and to

direct runoff into adjacent natural drainages. Su!!ah!e ce!! Salvaged topsoil will be removed from the

road bed, stockpiled and then stabilized with grass cover using a temporary seed mixture. At the

conclusion of all mining and restoration operations, the access road to the satellite plant will be

reclaimed by picking up the gravellscoria, ripping and discing the road bed, and reapplying the stored

topsoil and reseeding. The accccc read to *^ archouce bui! ding "! be !c!! H p!acc up to the active

et vc!! 'nd 'c :cc b !cca' ranchcrc. The existing access road to the oil well will be left in place

following mining and restoration activities. The section of access road to the warehouse building and

the warehouse building and site willbe reclaimed unless agreement is reached with the landowner to

leave these installations in place. ,

Secondary roads will be constructed along the wellfields to provide access for drill rigs, supplies, pump

pulling units, mobile generators, maintenance vehicles, etc. The location of the planned wellfield roads

is shown on Plate 15.1, Mine Plan. These secondary wellfield roads will be constructed in a manner

to minimize land disturbance. The secondary wellfield roads will provide year round access to the

wellfields. Construction of the wellfield access roads consists of removing and stockpiling A + B horizon

material, followed by blading of the road surface. The road width will be approximately 12 feet. A

layer of three to six inches of gravel, conglomerate or scoria material will be placed on top of the bladed

surface to provide an all weather base. Figure 15.3 shows typical profiles to be used for secondary

roads. The removed topsoil will be stockpiled and then stabilized with grass cover using the temporary

seed mixture. At the conclusion of all mining and restoration operations in a mining unit, wellfield

access roads no longer needed for operations will be reclaimed by picking up the gravellscoria from the

road bed, npping, discing and reapplying the stored topsoil, mulching and seeding. A listing of soil

series topsoil depths, acreages and volumes for all areas of topsoil removalis presented in Table 11.1.

Traffic on the mine access road and on the secondary gravelroads between wcilfields willbe subject

to a 45 miles per hour posted speedlimit to reduce the potential for collisions with wildlife.

O
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|

Access to the wells within the wellfields will be provided by establishing a two track service road down .

O I

every other row and connecting to the wellfield access road. These service roads will be unimproved

and will receive very light use; therefore, topsoil will not be stripped from the wellfield service roads.

During drilling and wellfield construction, impact to the topsoil will be minimized by directing the field

traffic to follow common routes. -Tepsod The A and B soil horizon material from all drilling pits, |
|

pipelines and trenches will be piled or windrowed separately from the excavated subsoil material. Af ter |
|

the pits and pipeline trenches are filled in, the topsoil willimmediately be placed back on the excavated -|
|

site. Further discussion of topsoil protection measures steps taken following wellfield construction is

provided in Section 15.44 12, Topsoil Management Plan. i

l

l

The Belle Fourche River channelis located along the western portion of the permit area (Figure 15.1

Site Plan and Plate 15.1 Mine Plan). The Belle Fourche channel willnot be crossed by any wellfields,

roads, pipelines, or other installations, as shown on Plate 15.1 Mine Plan. The Belle Fourche drainage

is discussedin Section 10.2. s

Only two sizeable drainages occur within areas to be affected by mining activities in the permit area.

K-Bar Draw ooginates in Section 27, passes through the northeast corner of Section 28, and exits the

permit area in the middle of Section 21. K-Bar Draw has a drainage length of less than one mile above

the proposed wellfield areas in Section 28. K-Bar Draw is an ephemeral drainage that only collects run

off water during high precipitation events. The other significant drainage is west of Highway 387 and

I trends northwesterly from Section 32 across the southwest corner of Section 29. This unnamed

drainage is also ephemeral and has a drainage length of about one rni!.5.

The K-Bar Draw drainage is presently crossed via an existing small earthen dam, which occasionally

catches runoff for later use for stock watering. This crossing will be used to access the western limits

of Mine Unit 111.

The unnamed drainage in Section 29 is below the irrigation storage reservoir, but most runoff to this

drainage will be diverted around the reservoir. The diversion ditches are designed to handle the 100-

year, 24-hour design storm event of 4.2 inches; the location of the diversion ditches is shown on Plate - |
15.1. The wellfield access road which crosses the drainage below the irrigation reservoir will have a

|

|

|

]
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low-water crossing. This crossing will be capable of handling a 25. year, 6-how design event, as

recommended by WDEQ Guideline 8, and will be a six ir n thick layer of rock at least 1.3 inches in

diameter. The location of the aossing is shown on Plar ' 5.1. T4m c f or e, c !c " = ter croccing "

1*wonst+usted %cre th" ve!!!:c!d acas-4ead-ct cccc .w drainage TWeossing ' "'! be !!nchwth

Fook-cr coarcc9+ar' to mir":se-eroskm-ami cedimen'at!cr ^" Other hinage != the pc:m!+ ca are

mir r ' captured-tv/ cmeting cteck pendc (r- thwest corner Section 29),

15.6 WELLFIELD DESIGN AND OPERATION

The Reno Creek permit area encompasses five mining units. During installation of wellfields, reserves

are expected to be expanded slightly as in-fill drilling is conducted. The limits of the presentiv proposed

wellfields will be slightly modified as the precise limits of the reserves are defined; however, the general

limits of mining are expected to be as depicted on Plate 15.1.

The description of wellfield configuration is based on EFNI's current understanding of the orebodyt

Adjustment in well spacing, mine unit configuration and mining schedule may be made as actual mining

experience dictates. Both WDEQ and NRC will be notified of significant changes prior to

implementation. The primary wellfield pattern design will be a five-spot configuration in either square

or rectangular patterns with occasional triangular patterns along wellfield edges. Alternating line drives,

staggered line drives or other configurations may be employed as conditions warrant.

In a five-spot pattern configuration, each production well is surrounded by four injection we!!s.

Solutions enter the ore zone through the injectors and are recovered from the production well in the

center of each pattern. In a large wellfield array of several patterns, some injection wells service four

production wells and each production wellis served by four injection wells. The spacing of wells within

the patterns will vary from approximately 50 to 120 feet between injection and production wells,

depending upon local geologic conditions and oro configuration.

Line drives will be used to exploit narrow portions of the ore body where five-spot patterns are

impractical. Line drives consist of alternating injection and production wells aligned along a narrow ore

trend. The offset placement of injectors and producers is a staggered line drive configuration. The

spacing and distance between wells is dictated by the width of the ore. 1

l
|

I
i
|

_
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Flow rates of each recovery well are expected to be between 10 and 30 gpm. The injection rate in

each injection well will be 10 to 20 gpm, injection pressures are expected to be low at Reno Creek,

as evidenced in the pilot test, cuo to hydrostatic and hydrologic conditions, in any event, injection

pressures will be kept below 100 psi.

Buried pipelines will be used to collect and distribute wellfield solutions during mining and restoration

operations. Networks of small diameter lines will feed into larger trunklines connected to the satellite

plant. Any pipeline crossings of Highway 387 will be covered by E-54 licenses, as required, from the

Wyoming Department of Transportation.

15.7 WELL DRILLING AND COMPLETION

During the drilling of wellfields, all wells will be drilled and completed in a similar manner so that all

wells can be used as either injection wells or production wells. This is done to allow any well to be

switched from an injector to a producer or vice versa to efficiently leach an ore body and to havq
maximum beneficial use during restoration.

15.7.1 WELL COMPLETION METHODOLOGY

0:
Wells will be drilled by rotary methods, with a pilot hole first being drilled through the eApected ore

bearing interval. Drill hole drift will be minimized by using drill collars and avoiding pul! down.

Following drilling to total depth, the hole will be circulated clean, and the drill string will be withdrawn ;

so geophysicallogging can be conducted. Drill hole logging willinclude:

1.. Natural gamma for recognition and measurement of uranium bearing zones.

2. Resistance for lithologic identification.

3. Spontaneous potential for lithologic identification.

4. Deviation survey to measure drill hole drift.

|

Upon completion of geophysicallogging, if the hole meets economic criteria and in acceptably straight,
|

|
it will be reamed to a minimum diameter of 7 3/4 inches from surface to the top of the zone selected .|

I,

O
'
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to be screened. Af ter teaming. five-inch polyvinyl chloride (PVC) Schedule 40 casing will be cemented

to the bottom of the teamed interval. The drill rig will pull of f the hole while the cement sets.

The cementing of casing involves pumping Glaser-A Type // (Class B) portland cement down the casing

and displacing it up the annulus. The cement will have a weight of from 12 to 13 pounds per gallon

and will include the addition of a minor amount of bentonite gol. A precalculated amount of cement

will be pv 1 ped down the well and displaced with fresh water, if cement does not return to the surface

during displacement, loose cement will be added from the surface to top off the cement column in the

annulus,

if a pilot hW is logged and found not to rect economic criteria, it will be abandoned by filling it with

plug gel. "e hole will be capped approx ately two feet below the surf ace with a precast concrete

plug and marked and identified by a woouen stake on the surface.

Af ter the cement in a completed well cures, the wellis ready for completion. The standard completioq

methodology is under-reaming followed by either open hole con uletion or by gravel packing around the

production screen Cement will be drilled out of the bottom of the casing, and the hole will be cleaned

through the completion interval. Next an under-reaming tool will be lowered on drill pipe to the desired

location in the hole. Under reaming involves the use of a specialized tool with spring loaded, pressure

activated blades. The blades of the under reamer remain in the folded position while being lowered into

the weh. When the desired intervalis reached the toolis activated by engaging the mud pump on the

drill rig which opens the blades. While the blades or cutting edges of the tool are opening, the rotary

table on the rig turns the tool slowly. As pressure is increased from the mud pump the turning blades

make contact with the well bore inter .r. Slowly increasing purnp pressure forces the blades out f arther

until the maximum extension is reatned and a 10% or 14 inch diarneter cavity is cut through the

completion interval. The drill stem then stops rotation and the wellis flushed to remove any remaining ;

cuttings. The flushing is followed by a period of air lifting to bring fresh formation water through the i

exposed face, further cleaning it. At that time the pump pressure is relaxed and the spring tension on

the cutting blades pulls them back into alignment within the under-reaming tool. The tool is then

withdrawn from the well.
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The production and injection wells will be completed by installing three inch PVC wire wound well

screen through the completion interval. This finer will be set by lowering it into the under reamed ho'e

on the drill string. The liner top assembly will remain inside the well casing and will isolate the liner

annulus from the portion of hole above the liner assembly by employing two rubber K-Type v. ell

packers. Once the liner is set, coarse sand will be pumped into the annulus of the. liner, This is the

standard well completion technique for injection and production wells at Reno Creek.

Monitor wells will be drilled and cased in essentially the same manner as described for the injection and

production wells. Based on past experience at Reno Creek, the monitor wells will most likely be

completed as open hole con.pletions rather than screened and gravel packed completions. Since the

monitor wells will be subjected to less intensive pumping, open hole completions should be acceptable

for monitoring purposes. In the event that a monitor exhibits evidence of open hole collapse or

plugging, the well can be completed with a liner, but gravel-packing is not contemplated. Open hole

integrity will be verified by probing of any open hole monitor wells prior to initiation of mining injection

and recovery. The zones to be monitored and the proposed completion intervals are described ig

Section 16.1.

Figure 15.4, Figure 15.5 and Figure 15.6 are schematics of production, injection, and monitor well

completions proposed for Reno Creek.

15.7.2 WELL DRILLING INTEGRITY LOGGING

Af ter a well has been drilled, teamed, cased, and under reamed, a well casing integrity log is run before

setting the screened liner. The Mechanical Integrity Test Log (MIT) employs a single point resistivity

survey. The single point resistivity log will typically be run at a scale of one inch equal to ten feet

vertically with a low range log sensitivity of O to 500 ohms. This log verifies that the casing is intact

and has not been damaged by tools run in and out of the hole and that cement occupies the annulus

between the casing and the hole wall.
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Upon passing the MIT procedure, a well will have the screen installed and will be gravel-packed. If an

MIT log shows evidence of casing failure or other difficulties, the hole will either be repaired and

retested, or abandoned using the procedure in Section 17.3. All wells must pass the MIT procedure

before they can be used in the solution mining process. Copies of MIT logs on all monitor, injection

and production wells used in the mining process will be kept on the premises and will be available for

inspection. The results of the integrity tests will be reported to regulatory agencies in accordance with

Underground injection Control program requirements.

15.8 RECOVERY PROCESS AND FACILITIES

15.8.1 PROCESS DESCRIPTION

The uranium in situ leaching process proposed for Reno Creek has been successfully tested and proven

at the Rocky Mnuntain Energy pilot project and at other ISL mining projects in Wyoming and Texas.

This process, involving dissolution of uranium minerals from the host rock consists of two steps. Firs (

the uranium must ce oxidized from the tetravalent state to the hexavalent state with an oxidant such

as gaseous oxygen. Second, a chemical compound, such as carbon dioxide, is used to complex the

uranium in the solution. The uranium enriched solution is transferred from the production wells to the

processing facility for extraction of uranium from the solution b/ using ion exchange resin.

The leaching solution, or fixiviant is composed cf native groundwater from the wellfield, fortified with

the desired chemicals ta achieve uranium Folubilization and recovery. Barren lixiviant is injected with

gaseous oxygen as a source of oxidant and carbon dioxide to convert existing carbonate ions to

bicarbonate ions. The natural bicarbonate levels, if required, wili be supplemanted by the addition of

sodium bicarbonate, sodium hydroxide or potassium hydroxide. '

The network of injection and recovery wells in the wellfields will be utilized to circulate and recover the

uranium-basting lixiviant as it removes the uranium mincralization from the host formation. The

uranium bearing solution will be pumped directly to the satellite plant for uranium recovery,

refortification, and return back to the wellfields. This cycle of circulation and uranium recovery will be

continued until the formation is depleted of economically recoverable uranium.

|
|
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The pregnant hxiviant from the wellfields will be pr: sed through vessels containing a bed of ion

exchange resin beads. This resin is selective to the uranium-bicarbonate complexed ion and removes

the uranylions f rom the solution. When the resin is loaded with uranium, it will be removed from the
'

vessel and processed to recover the uranium. Resin will be transferred to a resin hauling vehicle, the
i

| resin hauling vehicle will transport resin to an off site f acility licensed for uranium recovery and the resin

will be eluted with sulfunc acid to remove uranium. After removal of the uranium, the resin will be

returned to an ion exchange vessel continuation of the recovery process.

A one percent to three percent bleed stream of the total 2000 gpm flow will be taken from the lixiviant |

stream after it passes through ;on exchange. This bleed stream is taken to ensure that more water is

recovered than injected in the operating wellfields. This will maintain a net inflow of water into the

mining area to reduce the potential for horizontal and vertical excursions. The bleed stream will be

treated to remove radium prior to disposal by surf ace irrigation. This process is described further in the

Waste Water Treatment System section,

t

15.8.2 LIXIVIANT COMPOSITION

The hxiviant for the in situ leaching process will be a dilute carbonate / bicarbonate aqueous solution.

Oxygen will be added to oxidize the uranium underground. Carbon dioxide is added to lower pH and

as the source of carbonate / bicarbonate.

Barren lixiviant, after uranium removal in ion exchange, will be refortified to the desired composition
,

I

prior to reinjection in the wellfields. The expected maximum concentration of bicarbonate is 5,000

mg/l, and the pH range is expected to be between 4.0 and 8.0 units.

- O
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15.8.3 C;iEMICAL REACTIONS

O
Oxidation of tottavaient uranium can be achieved by gaseous oxygen dissolved in water. Once

oxidized, the uranium species is soluble and will complex with bicarbonate to form a compound that
,

can be recovereri as the lixiviant flows through the formation.

The chemical reactions for the alkaline leaching process are as follows:

Oxidation 200 + 1/2 O = 2UO2 2 2 <

Complexing UO + COi2 + 2HCOi3
4= [UO (CO )3 +H0 '

2 3 3

UO + 2 HCOi = [UO (CO )218 + HO3 2 3 2

The above alkaline teaching process for uranium is very selective. However, some mobilization of trace

metals such as arsenic vanadium, selenium, etc., is possible if these minor constituents are present in

the mining zone.

t

15.8.4 ABSORPTION CIRCUIT AND RESlN TRANSFER

The Reno Creek ISL satellite plant will have a simplified solution circuit since only uranium absorption

and resin transfer, for subsequent processing of f site, will tr.ke place at the Project. The nominal design

flow rate for the Reno Creek satellite f acility is 2,000 gpm. Stripping of uranium from the ion exchange

resin and precipitation of yellowcake will not take place at the Reno Creek facility. Figure 15.7,

Satellite Plant Process Flow Diagram, shows the steps in the uranium recovery circuit.

lon exchange resin will remove solubilized uranium from the pregnant lixiviant according' to the ;

following reactions:

[UO (CO )31 ' + 2R+2 = R 1UO (CO )31*2 3 2 2 3

[UO (CO 112 + R42 = R[UO (CO )21'2 32 2 3

Note; R denotes the resin.

The ion exchange circuit will be operated with resin columns in series to maximize uranium recovery.

Orce maximum uranium loading on the resin is achieved, the lead column will be taken off line so the -

resin can be removed from the column and stripped (uranium-free) resin can be loaded into the column

to continue the recovery process.
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A resin transfer system will be utilized to move loaded and stripped resin between the ion exchange
columns and the resin haulage trailers. The system will consist of a storage tank, pump and piping

,

system as depicted on Figure 15.8, Resin Trar.sfer System Flow Diagram. The system is a closed loop
and the tank will be used to store water for the transfer until an actual transfer takes place. This tank

will be located in the satellite building and will be vented through the roof. This will vent any released
radon, oxygen or carbon dioxide gases to the outside of the building. Transfers will be conducted
under pressure so the trailers or columns will not be open to the atmosphere.

15.8.5 PLANT BUILDING AND FACILITIES
.

The Reno Creek ISL Project will employ four buildings. These are the satellite plant, the office / lab

building, the water treatment building and the old Rocky Mountain Energy pilot building for a
j

warehouse.
The arrangement of the buildings and facilities at the satellite installation is shown on

Figure 15.2, Process Area Layout.
t

The satellite plant building will be 100 feet by 40 feet with a 15 foot eave height. The building
will be set on a concrete slab that has a six inch outside curb to contain any spills and to f acilitate wash

down. The floor will have a drain trench and sump to collect any spills or wash down water, which

will be transferred to the waste water treatment system. EFN/ wi// inspect the slab frequently for open
cracks, and cracks willbe sealed to minimize potentialfor/eaks through the slab. Figute 15.9, Satellite

Building Layout, shows the arrangement of the processing equipment within the satellite buiiding.'

The office and laboratory building will be adjacent to the satellite building. As shown on Figure 15.10,
Office and Laboratory Building Plan View, this building will house the project offices, men and women's
change facilities and the laboratory. This building will be 30 feet by 60 feet.

The waste water treatment building, as shown on Figure 15.2, Process Area Layout, will be adjacent
to the radium removal ponds. This 60 foot by 30 foot building and the equipmerii '. :ctains, are
described in the Waste Water Treatment section.

,

E
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Other installations at the satellite f acility include electrical transformers and substations, carbon dioxide

O.. tank, gas and fuel storage tanks and hydrochloric acid and caustic soda tanks for treatment of wells

and neutralization of the treatment solutions.
,

l

The plant and parking areas will be stripped of A and B horizon material. tw:e c!! = tab!c spssa

ct:!pped f c:r * cffic crd pc:Wg crecc. The area will be surfaced with graveled or cove cd e th rock ]
Ito provide a solid surface for traffic. The plant area will be fenced to prevent access by livestock and

the radium removal ponds will have deer proof fencing to prevent access by sharp hoofed animals in

areas where the synthetic pond liners are exposed.

Electric power to the site will be provided by the local utility, Tri-County E/ectric Association, Inc. The

line will be brought in to the site along Highway 387 from the current end of the line, at the House

Creek oil field, approximately five miles to the northeast of the site, The line is proposed to fo//ow

along the southeast side of Highway 387 to a point southeast of the plant sire. Appropriate permits

from the Wyoming Department of Transportation will be required for any powerline crossings ovet

Highway 387. Any powerlines constructed in the future at Reno Creek will be specified to require

raptor protection.
1

'|

15.8.6 PLANT EQUIPMENT, INSTRUMENTATION AND CONTROL

|
i
'

A list of the major components of the Reno Creek ISL plant is presented in Table 15.1. The plant will

operate with automated controls to minimize operator coverage. Operating controls and limits will be

set to control normal operations. The partially automated system willinclude alarms and shutoffs to

prevent overflows or spills. System shutdown will be instantaneous when f ault conditions are detected.

15.9 WASTE WATER TREATMENT SYSTEM :

During the mining phase, N, , eior waste stream generated will be the one to three percent bloed

stream (20 to 60 gpm). I r. e ar a nount of liquids will be generated from plant waah down and from

solutions used to flush an i r%a'. v. ells in the wellfield. In the groundwater restoration phase, the flow

rate of waste so!utions will . r- aased to approximately 200 gpm, thus making a maximum project

total waste stream of approximately 260 gpm. These waste streams will be treated in the waste water

Reno Creek Perrnit No. 479 Revised 2/94
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Table 15.1

MAJOR EQUIPMENT LIST

Description Size and Specification Quantity

lon Exchange Columns 10' diameter x 10' 4
injection Pcmps 3
Resin Transfer Water Storage 12' diameter x 12' 1

Process Water Tank (Satellite) 12' diameter x 12' 1

NaOH or KOH Make-up 12' diameter x 12' 1

lon Exchange Column (Bleed) 6' diameter x 10' 1

Barium Chloride make-up 10' diameter x 12' 1

Process Water Tank (Water Treatment) 12' diameter x 12' 1

Neutralization Tank 12' diameter x 12' 1

Reverse Osmosis System 500 - 900 gpm 2 to 3
Caustic Soda Storage 1

Hydrochloric Acid Storage 1

Gasolina and diesel Storage 1 each
Carbor axide Storage 1

Oxyger av. age 1 t

.

Table 15.1 Anticipated Major Equipment List

treatment system, as shown on Figure 15.11, Waste Water Treatr ant System Process Flow Diagram.

This is a closed system and the waste stream will only come to ambient atmospheric conditions as it

is discharged into the radium removal settling ponds.

The bleed stream from the normal production stream passes through a separate ion exchange column.

This final pass through ion exchange is done to remove any residual uranium not removed in the -

primary ion exchange circuit. The bleed stream then passes to the water treatment building Figure

15.12, Waste Water Treatment System. Restoration water from groundwater sweep and brine from

reverse osmosis treatment also follow the circuit as shown in Figure 15.11, Waste Water Treatment

System Process Flow Diagram. After passing through the ion exchange column to remove residual

uranium, the solution receives a flocculant prior to being treated with a barium chloride solution. The

barium chloride solution is prepared in the waste water treatment building and is injected into the

pipeline discharging to the first radium removal pond. Addition of barium chloride forms a radium

precipitate.

O
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The solutions entering the radium removal ponds traverse slowly from the first pond to the second.-
p

This allows the radium solids to settle in the lined treatment ponds before the mean water is decanted

from the second pond and transferred to the irrigation reservoir prior to land application by irrigation
.

The radium removal ponds will be lined with 80 mit HDPE geomembrane. The geomembrane will be

underlain by a leak detection and under drain collection system consisting of a sand blanket and

collection piping. Beneath the leak detection system will be a minimum of one foot of reworked and

compacted native clay, which will pr wide a secondary barrier in the unlikely event of a pond leak.

Since the ponds will be kept full to properly operate the solid settling and water decontamination steps,
opportunities for damage to the geomembrane liner are minimal.

The clay barrier beneath the leak detection system willbe comprised of reworkedin-place naturalsoils
and weathered bedrock meeting liner fill gradation, moisture and compaction requirements.Theserequirements are:

material will consist of finer inorganic soils with a 3/4-inch maximum rock size

adjacent to the geomembrane liner material, a minimum of 30 per cent fines passing the No. 200 sievq
size, and a minimum plasticity index of 10. Non-plastic soils with a minimum of 50 percent fines

passing the No. 200 sieve size may also be acceptable. The material will be moisture conditioned to

within two percent of optimum moisture content, placedin maximum 9-inch looselifts, and compacted

to a minimum 95 percent of maximum density (ASTA1 D-698). The clay barrier willbe compacted to
achieve a 1x10' cm/sec permeability.

Drawings and specifications for the radium removal ponds are included as Plate 15.2. These drawings
have been submitted for review and permitting by the State Engineer's Office.

The pipeline connecting the Irrigation Reservoir to the Irrigation Area is shown on Plate 15.1.This
pipeline is proposed to be 8 inch HDPE laid on the surface.

Since disturbances related to laying the

pipeline and ongoing inspection and maintenance will be minimal, topsoil removalis not proposed for
the pipeline route.

The irrigation reservoir has been designed in two phases. The initial phase is designed to store the
water from only the bleed stream during mining prior to initiation of groundwater restoration. The

second phase of the storage reservoir is designed to handle the combined flow (approximately 260 gpm

Reno Creek Perrnst No. 479

O Amendment Apphcation Revised 2/94
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1

maximum) from restoration activities and the bleed stream. The irrigation reservoir will not incorporate
I

a geomembrane liner since the water .ontains has already been treated for uranium and radium |

|

removal. The irrigation reservoir functions solely to store water to accommodate the seasonal land .

I
apphcation by irrigation. Drawings and construction specifications for the irrigation reservoir are |

wwAximi-as shown on Plate 15.3 Th :.0 drce irujc have been cutumited-ferc=v s_ndpumittim9y
.

the State Eng!rocr'c Ottunk Details of the design and site irwestigation of the irrigation reservoir are
1

included in the Application to Construct Waste Water Facilities submitted in December,1993 to the

WDEO - Water Quality Division. ,

|
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15.10
LAND APPLICATION PERMIT SUPPORTING INFORMATION

O
15.10.1 INTRODUCTION

Energy Fuels Nuclear, Inc. (EFNI) plans to construct and operate the Reno Creek in situ leach (ISL)

uranium project located approximately 10 miles southwest of Wright, Wyoming. EFNI has applied for

a Amendment to Mine Permit #479 through the Wyoming Department of Environmental Quality -Land

Quality Division (WDEQ-LOD) and an Application for a Source Material License through the U.S. Nuclear
Regulatory Commission (NRC).

A complete description of the process and mine and processing

facilities is provided in the Application for Amendment to Mine. This application is referred to as the
LOD Amendment application in this Land Application Permit.

In addition to the Application for Amendment to Mine and Source Material License, EFNI submitted an

Application for Permit to Construct Wastewater Facilities through the Wyoming Department of

Environmental Quality - Water Quality Division (WDEQ-WQD) and the Wyoming State Engineers offices
This application describes site investigation and design of pon :., to be used for the treatment of excess
wellfield solutions for radium and an irrigation reservoir.

As part of the mining and uranium recovery process, excess wellfield solutions are produced. After

treatment for removal of radium and uranium, excess wellfield solutions will be disposed of in a manner

which will not adversely impact the environment and is operationally feasible. Land application of

excess wellfield solutions is proposed as the method of disposal by EFN!. This section desenbes the

land application system, discusses environmental baseline information and environmental impacts

associated with the project, and describes environmental monitonng of the operation.

15.10.2 FACILITIES AND PROCESS DESCRIPTION

15.10.2.1 SITE LOCATION AND LAYOUT

The Reno Creek ISL Project is located in southern Campbell County, Wyoming about 40 air miles south

southwest of Gillette. Figure 1.1, Project Location, shows the generallocation of the Reno Creek ISL
|

Project. The permit area includes portions of Sections 21, 22, 27, 28, 29, 30, 31, 33 and 34
,

i

|

1

I

|
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Township 43 North, Range 73 West. Access to the Reno Creek ISL Project is via Wyoming State

Highway 387 which passes through the project area Secondary access to the project is via local ranch
'

roads and the existing gravel road to the pilot plant building originally owned by Rocky Mountain

Encrgy.

The 3,613 acre mine permit area lies in the Belle Fourche and Cheyenne River drainages with the

drainage divide occurring along the southern and eastern portions of the permit area. Figure 15.1, Site

Plan, shows the permit area boundary, the planned mining areas, the irrigation site and the proposed

satellite plant and water treatment locations. The existing pilot plant building constructed and used by

Rocky Mountain Energy will be used as a warehouse facility during commercial operation.- Figure

15.11, Waste Water Treatment System Process Flow Diagram, shows a schematic of the process.

The plant site and irrigation reservoir are located in the SE% of Section 29, T43N, R73W. Two
e

treatment ponds will be constructed to provide adequate retention time and settling of the radium solids
i

formed when radium has reacted with barium chloride. The ponds are designed to operate in seriert

with gravity discharge to the irrigation reservoir.

The proposed irrigation area is located in the SW% of Section 33, T43N, R73W, Slopes range from

0% to a maximum of 6% in the area to be irrigated. Average slope is approximately 4% across the

irrigation area. The area can be described as rolling upland grass with big sagebrush vegetative

communities on sandy loam, silty loam and clay loam soils. (Refer to Sections 11 and 12, Soils

inventory and Vegetation inventory).

Ground water is first encountered at approximately 150 feet below the surface. Ground water

contained in the Upper Aquifer is discontinuous and variable in water quality over all but the extreme

western portion of the irrigation area. Yields from Upper Aquifer wells are low, typically yielding less

than 3 gpm (Refer to Section 10, Hydrology).

Solutions will be land applied over a seven month period of the year, extending from May through

November, depending on weather conditions, i
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15.10.2.2
URANIUM RECOVERY PROCESS DESCRIPTION

O
The uranium in situ leaching process proposed for Reno Creek has been successfully tested at the

!

Rocky Mountain Energy pilot project and proven at other ISL mining projects in Wyoming and Texas.
i

This process, involving dissolution of uranium minerals from the host rock consists of two steps. First,

the uranium must be oxidized from the tetravalent state to the hexavalent state with an oxidant such
as gaseoua

,<ygen. Second, a chemical compound, such as carbon dioxide, is used to complex the

uranium in the solution. The uranium enriched solution is transferred from the production wells to the

processing facility for extraction of uranium from the solution by using ion exchange resin.

The leaching solution, or lixiviant, is composed of native groundwater from the wellfield, fortified with

the desired chemicals to achieve uranium solubilization and recovery. Barren fixiviant is injected with

gaseous oxygen as oxidant and carbon dioxide to convert existing carbonate ,ons to bicarbonate ions.

The natural bicarbonate levels. if required, will be supplemented by the addition of sodium bicarbonate,
sodium hydroxide or potassium hydroxide.

t

The network of injection and recovery wells in the wellfields will be utilized to circulate and recover the

uranium bearing lixiviant as it removes the uranium mineralization from the host formation. The total

design flow rate to the satellite plant is 2000 gpm. The uranium-bearing solution will be pumped

directly to the satellite plant for uranium recovery, refortification, and return back to the wellfield. Refer

to Figure 15.7, Satellite Plant Process Flow Diagram. This cycle of circulation and uranium recovery
will be continued until the formation is depleted of economically recoverable uranium.

The pregnant lixiviant from the wellfields will be passed through vessels containing a bed of ion

exchange resin. This resin is selective to the uranium-bicarbonate complexed ion and removes the

uranyl ions from the solution. When the resin is loaded with uranium, it will be removed from the

vessel and processed to recover the uranium. Resin will t a transferred to a resin hauling vehicle. The

resin hauling vehicle will transport resin to an off site facility licensed for uranium recovery. After

removal of the uranium, the resin wiU be returned to an ion exchange vessel for reuse in the recovery
process.
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A one percent to three percent bleed stream (20 to 60 gpm) of the total flow will be taken from the

lixiviant after it passes through ion exchange. This b!eed stream is taken to ensure that more water

is recovered than injected in the operating wellfields. This will maintain a net inflow of water into the

mining area to reduce the potential for horizontal and vertical excursions. The bleed stream will be

treated to remove radium prior to disposal by surface irrigation. This process is described further in the '

Waste Water Treatment section, Section 15.9.

15.10.2.3 WASTE WATER TREATMENT

During the mining phase, the major waste stream generated will be the one to three percent bleed !

stream (20 to 60 gpm). A minor amount of liquids will be generated from plant wash down and from

solutions used to flush and clean wells in the wellfield. In the groundwater restoration phase, the flow

rate of waste solutions will be increased to approximately 200 gpm, thus making a maximum project

total waste stream of approximately 260 gpm. These waste streams will be treated in the waste water

treatment system, as shown on Figure 15.11, Waste Water Treatment System Process Flow Diagram,

The bleed stream from the normai production flow passes through a separate ion exchange column. !

This final pass through ion exchange is performed to remove any residual uranium not removed in the

primary ion exchange circuit. The bleed stream then passes to the water treatment building, Figure

15.12, Waste Water Treatment System. Restoration water from groundwater sweep and RO bleed

from reverse osmosis treatment also flow through the circuit as shown in Figure 15.11, Waste Water

Treatment System Process Flow Diagram. After passing through the ion exchange column to remove

residual uranium, the solution is treated with a barium chloride solution. The barium chloride solution

is prepared in the waste water treatment buildir.g and is injected into the pipeline discharging to the first

radium removal pond. Addition of barium chloride forms a barium sulfate precipitate that then co-
precipitates with radium.

The solutions entering the radium removal ponds traverse slowly from the first pond to the second.

This allows the precipitate to settle in the lined treatment ponds before the treated water is decanted

from the second pond and transferred to the irrigation reservoir prior to land application.
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The radium removal ponds will be Imd with 80-mil HDPE geomembrane. The geomembrane will be

underlain by a leak detection and umer drain collection system consisting of a sand blanket and

collection piping. Beneath the leak detection system will be a minimum of one foot of reworked and

compacted native clay, which will provide a secondary barrier in the unlikely event of a pond leak.

Since the ponds will be kept full to properly operate the solid settling and water decontamination steps,

opportunities for damage to the geomembrane liner are minimal.

The irrigation reservoir has been designed in two phases. The initial phase is designed to store solution

from the bleed stream only. The second phase of the storage reservoir is designed to handle the

combined flow (approximately 260 gpm maximum) from restoration activities and the bleed stream.

The irrigation reservoir will not incorporate a geomembrane liner since the water it contains has already

been treated for uranium and radium. The irrigation reservoir functions solely to store water to

accommodate seasonalland application by irrigation. Drawinqs and construction specifications for the

irrigatic- eservoir are included within the Apphcation to Co struct Wastewater Facilities, previously

submitted to the WDEQ WQD (December,1993). t

15.10.2.4 WASTE WATER STREAM DESCRIPTION

As described, solutions to be land applied will have three origins within the recovery and aquifer

restoration process. A water balance for the wellfield and the irrigation reservoir is presented in Table

15.2. Table 15.2 shows the projected volumes of the various waste streams and the quantity of water

produced, stored and land applied during the life of the project. Table 15.2 indicates the estimated

average water quahty for each waste stream. The waste streams are described be'ow.

Bleed Stream from Producing Wells - A bleed stream from each wellfield is maintained to keep

a slight negative pressure in the wellfield. This bleed stream will represent 1% to 3% of the

total volume of solutions moving through the wellfield. This represents from 20 to 60 gpm.

For purposes of this projection, EFN! has assumed a 2% bleed at a uranium oxide production
1

rate of 400.000 pounds per year. The bleed stream will be taken throughout the eight years
'

of production currently projected.

|
1

O
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Groundwater Sweep Stream - Groundwater sweep wellfield solutions are projected in the third

year 'of production. Groundwater sweep solutions are produced as part of.the aquifer

restoration process. Groundwater is pumped from the production zone, removing high TDS

process solutions, drawing in surrounding unaffected formation waters and flushing the af fected

aquifer in the process. Quantities of water produced through groundwater sweep operations

will range from 100 to 200 gpm at the design production rate of 400,000 pounds U 0, per3

year. The duration of groundwater sweep operations assume removal of a volume equivalent

to 4 pore volumes of the mine wellfield.

Reverse Osmosis Bleed Stream - Reverse osmosis (RO) treatment of groundwater will be utilized

after groundwater sweep of the aquifer. Reverse osmosis treatment is projected to remove

approximately 70% of the TDS from the feed streams to the RO equipment. The resulting

treated groundwater will be reinjected into the former production zone. The reject water from

the RO will be mixed with water resulting from groundwater sweep. The RO (bleed stream) is '
.

estimated at 50 to 100 gpm over the last 4.5 years of the mine life. '|g

O.

:.

!

|

!

i

|

'

Reno Creek Permit No. 479 Revised 2/94
. Amendment Application

11/25/93

15-39

-_ _ _ . . _ . . - . _ . __ _ _ , - _ _ .



|
'

,

| Table 15.2 Reno Creek Water Balance
|

_

i

TABLE 15.2
!

| RENO CRH K 7.- t BALANCE
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Table 15.3 Estimated Water Quality From Three Sources

. Lixiviant with Use Process Bleed Mix of Process
of NaHCO - without NaHCO Bleed with Grw.3 3

Process Bleed
_.

Sweep

(. .i (*"/,) 16.5 16.5 12.3

Mg (*"/,) 4.1 4.1 4.1

Na ('*"/,) 39.1 15.2 28.7

K (*"/,) 0.0 0.0 0.0

CI (*"/,) 6.8 6.8 4.1

SO,(*"/,) 11.9 23.6 23.6

HCO (*"/,) 29.0 5.57 18.13

Se (*o/,) 0.085 0.085 0.085

Ra-226 F*/ ) 5 5 5 li

It
U (*'/,) 2 2 2

15.10.2.5 ESTIMATED WATER QUALITY FOR WASTE STREAMS

O
Water quality of the threv waste streams has been estimated to allow the prediction of environmental

]
impacts due to land application activities. Water quality for two cases has been estimated.

15.10.2.5.1 WORST CASE

The following information and assumptions have been used.

The Reno Creek Project Demonstrated Restoration Report prepared by Rocky Mountain Energy and

submitted to the WDEQ and U.S. Nuclear Regulatory Commission in November of 1981 serves as a

basis for the prediction of baseline water quality, water quality of the lixiviant during the leaching

process and restored aquifer water quality. The Restoration Report includes observed water quality

before, during and after in situ leaching. The pilot project performed by Rocky Mountain Energy utilized

;_
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dissolved oxygen as an oxidant with the addition of sodium bicarbonate as a complexing agent for the

uranium.

The decision to use sodium bicarbonate or not will be based on operational considerations. Therefore,

EFNi has assumed use of sodium bicarbonate to reflect the worst case scenario. This report is included

as Attachment 15.1. EFNI proposes to use dissolved oxygen as an oxidant, and hopes to eliminate the

use of sodium bicarbonate. Thus, sodium concentrations in the pilot plant lixiviant are probably higher

than will be experienced during proposed mining.

Knowledge of EFNI personnel based on the restoration of aquifers affected by in situ leaching of

uranium in both Wyoming and Texas has been used to make assumptions pertaining to the performance

of process and treatment technologies.

Concentration values for lixiviant found on Table 1 of the RME 89storation report, Attachment 15.1 are

consistent with maximum values observed during the leaching process, and can therefore be considereq

conservative from the standpoint of assessing impacts on the environment.

Based on past experience with groundwater sweep efficiencies, it was assumed that 75% of

constituents abnve the average baseline concentration would be removed through the sweep of four

pore volumes through the production zone. It was further assumed that reverse osmosis treatmer.t will

be utilized sequentially with groundwater sweep. The remaining 25% of constituents above baseline

will be removed through circulation of two pore volumes of treated water. The RO reject water (bleed)

is assumed to be 35% of the total treated volume. The concentration of major ionic species not

reported by Rocky Mountain Energy were calculated by balancing the charge balance of the various

solutions.

These assumptions for water quahty are considered adequate for calculating the concentrations of major

cations and anions within the waste streams. However, trace metals such as selenium and boron were

not reported in the Rocky Mountain Energy Restoration Report. Therefore, selenium and boron

concentrations in the waste stream during leaching and restoration are unknown.

O
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Concentrations of selenium and boron at other in situ leach operations in Wyoming and Texas, show

selenium and boron concentrations are highly variable and dependent on site specific conditions.

Uranium Resources, Inc. (URI) of Dallas, Texas provided water quality records for in situ projects in

Wyoming and Texas that illustrate this point (Personal Communication, M. Pelizza). URI provided

records of water quality for in situ leach projects that are under URI management. The selenium values

during leaching range from a slight reduction in selenium concentration during leaching to an increase

of 17 times the baseline value in one instance. The average increase for selenium using average

wellfield concentrations from these 9 wellfields is 5.1 times the average baseline value. This

comparison illustrates the difficulty of estimating selenium concentrations in leach solutions.

Due to the large variability in selenium concentrations and the lack of concentration information during

leaching, an estimate of concentration during leaching has been made for illustration. The estimate

is 5 times the concentration of the highest selenium concentration exhibited for baseline water quality

in Rocky Mountain Energy's restoration report of 0.085 mg/l. This is considered a realistically

conservative estimate. Given this concentration, and the projected total application rate o( !

approximately 23 acre feet per acre over the life of the project, a total application rate of only 5.28 lbs :

per acre total selenium would be expected.

15.10.2.5.2 MOST LIKELY CASE

As indicated in Section 15.10.2.5.1, water quality for the Worst Case scenario was projected on the

basis of analysis of wellfield solutions from the Rocky Mountain Energy (RME) Pilot project. The RME

Pilot project used sodium bicarbonate to complex uranim GFNI does not intend on using NaHCO as3

a reagent. Therefore, water quality was also determined by taking water quality analysis from the RME
|

Pilot plant and subtracting the amount of sodium and bicarbonate injected into the system during !
1

leaching. The average concentration of NaHCO injected during leaching was 1.46 gm/ liter. Total3

volume of injected solutions over the 73 day teaching period was 2,217,600 gallons (RME Final

Restoration Report,1981). Water quality for this scenario was generated using this information and

a charge balance approach to adjusting other major cations and anions within wellfield solutions. The

modeled effects of both water quality solutions on the soil and groundwater resources are presented

in Section 15.10.2.5.10
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15.10.2.6 IRRIGATION SYSTEM SPECIFICATIONS AND DESIGN

O
The irrigation system layout is illustrated on Plate 15.4 of this document. The irrigation rate of 500 |
GPM is planned and used in the design of the pipeline. An eight inch diameter SDR 13.5-HDPE pipe |
was selected for the pipeline. A total head of 250 feet (108 PSI) will be required at the pump of the

sprinkler system. A hft head of 127 feet, operating pressure and friction losses equals this total head.-

Therefore, a pump with a total head of 275 feet at a pumping rate of 500 GPM was selected for this

irrigation system.

|

An intake screen ten feet long and 12 inches in diameter was selected to prevent any large particle

from entering the pump intakes. The pipeline is planned to be self draining with automatic or manual |
drains at three locations and air vent valves at the high points along the pipeline as shown on Plate |
15.4. These drains are needed because the pipeline will be located above the land surface.

The sprinkler system is a Valmont Model 4271 center pivot sprinkler w?h 131 nozzles. Nozzles are thq

drop type nozzle designed to operate in the range of 26 to 21 PSI at the nozzle. The irrigated area

shown on Plate 15.4 is 92.87 acres. The diameter and effective radius of irrigation is 1132 feet

without use of an endgun nozzle.

O
The center pivot is equipped with a Valley C.A.M.S. programmable control panel. The programmable

control panel will allow pre-planning for control of irngation rates, location of application, and

emergency shutdown in the event of pressure drop in the feed line.

I
15.10.2.7 IRRIGATION AREA PLANTINGS AND CULTURAL PRACTICES

EFNI proposes to au0 ment the existing vegetative cover with salt tolerant species capable of sustaining

an adequate vegetative cover during the life of the irrigation project, in order to ensure maximum

vegetative cover, EFNI proposes to interseed with a mix of tall wheatgrass and barley. The interseeding

will be accomplished using a Rangeland drill to ensure the placement of seed at approximately one inch

below the surface. The irngation area willinitially be planted with 20 PLS tall wheatgrass and 20 PLS

barley per acre. |
|

|

|
.
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_ 1 E .10.3 0 DESCRIPTION OF THE IRRIGATION AREA

The proposed irrigation area is located in the SW 1/4, Section 33, T43N, R73W in Campbell County,

Wyoming. The surface of the land is privately owned by Mrs. Bernice Groves of Gillette, Wyoming. |

A complete description of land and mineral ownership can be found in Section 2 through 4. '

The center pivot of the sprinkler system will be located in the center of this 160 acres. The radius of

the irrigator a 'l is 1132 feet, allowing a minimum 188 feet of buffer zone between irrigated land and

the irrigation area boundary.

15.10.3.1 TOPOGRAPHY AND SURFACE DRAINAGE

4

The irrigation area lies between elevations of 5230 and 5280 MSL. The irrigation area has slopes

ranging from 0% to 6% with an average slope of approximately 4% across the area. The entirq

irrigation area (93 aci irains snuthwesterly to the Spring Creek drainage via two small drainages.

Spring Creek is an ephemeral drair age which is tributary to the Cheyenne River in which perennial flows

commence some 60 miles southeast of the southern boundary of the irrigation area. The extreme

p/ northwestern portion of the quarter section drains to the Upper Belle Fourche River drainage located
%

approximately 1.7 miles to the northwest of the western irrigation area boundary. Although the

irrigation area is within 1.7 miles to the Belle Fourche Drainage, it is ephemeral in the vicinity of the

Reno Creek ISL project. Perennial water does not exist in the Belle Fourche River until a point

approximately 20 miles north of the project area. None of the lands to receive irrigation waters will
,

drain to the Belle Fourche River drainage. A more detailed description of the surface water resource

is provided in Section 10.

The highest topographic point is within the irrigation area, (see Plate 15.4). T herefore, insignificant

surface runoff from upslope areas will flow across the irrigation area.'

,

i

!
1
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15.10.3.2 SOILS

The soil resource in the irrigation area was extensively characterized for EFNi by BKS Environmental

Associates of Gillette, Wyoming in the summer of 1993. BKS based their work on a 1979 unpubhshed

U.S. Soil Conservation Survey (SCS) soil survey of the project area. The survey was field verified and

partially revised to indicate actual field conditions. The full report and soils map is contained in Section

11.

The irrigation includes three soil mapping units. The mapping units are associations of soil series and

are listed below.

Map Designation Description

177B Theedle-Kishona Loam

3368 Forkwood-Cushman Loam t

410 Shingle-Taluse Loam

Six backhoe pits excavated to a depth of 6 feet or greater were used to chemical!y and physically

characterize the soils for baseline purposes (one backhoe pit per soil series). Backhoe pits were used

to expose the solum and samples were taken at recognizable horizonal boundaries within the soil.

Complete soil series descriptions and analysis are contained in Section 11.

In general, the soils are shallow to moderate to very deep and we!! drained soils. Permeability of the

soils is moderate, (BKS Environmental,1993). Texture becomes finer and salir.ny and sodicity tend to

increase with depth in the soil profile. Within the top 3 feet of soil material, the suitability limits for the

soil set forth in the WDEO-LOD Guideline #1 are meet. Parahthic material tends to contain higher

salinity concentrations and does not always meet suitability criteria. Table 3.1 summanzes critical soil

properties from an irrigation perspective.

Selenium concentrations in the soil were below detection limits (0.1 ppm) except for a single sample.

This sample was equal to 0.1 ppm. The sample was below 30 inches in depth in the Shingle series.

Thus, the irrigation a,*ea soils are low in selenium concentration.

O-
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Selected soil samples were also characterized for the radionuclides Radium-226, uranium and thorium
230.

As expected given the naturally low background radioactivity in the area, radionuclides were

generally below 1 pCilgm for all radionuclides. The highest concentration detected was 2.5 pCilgm for
radium 226.

The low concentrations of radionuclides in the soil are consistent with results of the
radiological characterization presented in Section 14

15.10.3.3 VEGETATION

BKS Environmental Associates performed a vegetation inventory of the entire Reno Creek ISL project

area during the summer of 1993. The entire report with analytical results is contained in' Section 12.

A presentation of radionuclide concentrations within vegetation is contained in Section 14

t

The irrigation area was found to be comprised of two vegetative types; big sagebrush and upland
grassland cos.r.1 unities. A vegetation map and species list was developed

O

|

|
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Table 15.4
Summary of Topsoil Characteristics for Soils Within Proposed irrigation Area

DEPTH TO" SOtt "' "'
AVAILABLE "' "' "' SHRINK *MAP SOtt PARALITHIC TEXTURAL PERMEABILITY WATER CAPACITY SALINITY SWELLDESIGNATION SERIES CONTACT CLASS tin /hr) (in/hr) dc/m SAR POTENTION+.

Theedle-Ki hona Theedle 20-40' Si! Moderate 0.16- 2.0 <1 0-2 Low to
{0.6 - 2.0)

Nioderate
Theedle-Kishona Kishona 42-60' Cil (0.6 - 2.0) 0.14 - 0.19 1 <1 Low to(Xim) (Kim)

Moderate
Forkwood- Forkwood 40-60' Cil (0.8 - 2.0) 0.17- 0.20 1 3 Low toCushman Sil (0.8 - 2.0)

Moderate
Forkwood- Cushman 20-40' L Cil (0.8 - 2.0) 0.17- 0.19 <1 <1 Low toCushman

Moderate
Shingle-Taluse Shingle 20 Cil (0.6 - 2.0) 0.16 - 2.0 0-1 0-2 Low to

Moderate

(1) Source - Soil survey performed by BKS Environmental
(2) Onsite analytical information

(3) SCS Soilinterpretive Records
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for the project area, including the irrigation area. Percent cover and relative frequency by species was

determined for each vegetation type.*

Numerous grass and shrub species exist in the natural vegetative community which have moderate too

high tolerance to salinity and sodicity. These species include western wheatgrass, inland saltgrass,

alkali bluegrass, crested wheatgrass, four-wing saltbush, Gardiner saltbush and winterfat.
.

b

Several selenium indicator plants were identified on the project area. These included two-grooved

milkvetch, stemmy goldenweed and woody aster. However, nowhere on the project area were large

concentrations of these plants detected. When encountered, they were on shallow soils in broken

topography or in fine textured, deep soils within the Belle Fourche River drainage channel.

Vegetation samples were taken at four locations within the bounds of the proposed irrigation area. Two

of the these locations were within the big sagebrush and two within upland grass communities.

Vegetation samples were taken for each life form (i.e. shrub, grass, or forb) at each location. Sampig

area was restricted to 20 square meters at each site. Vegetation samples were analyzed for total

selenium, arsenic, copper and molybdenum concentrations through chemical digestion of the vegetation

followed by atomic absorption spectrophotometry. Samples were bagged fresh in the field and sent

to Energy Laboratories in Casper, Wyoming for immediate analysis. Radionuclide concentrations were

determined by gamma spectroscopy.

Selenium was below detectable limits in all but one sample. This sample was 93-36462 (UG-#1)

representing forbs in the upland grassland community, and contained 1.15 mg/kg selenium dry weight.
|

|

|

15.10.3.4 GROUNDWATER HYDROLOGY !

|
i

!

The groundwater setting in the area is described in Section 10 of the LQD Amendment application. A j

summary of the most important hydrologic aspects of the area follows. )
|

l
!The Reno Creek land application area exists on the outcrop of the Wasatch formation. This formation

consists of alternating layers of clays and sands. Plate 15.5 shows the alternating layers of clay and
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sand in the irrigation areas on cross section 1-1' (see Plate 15.5 for location). This cross section uses

eight exploration togs in an west-east line across the irrigation area. The uppermost sand that has been

defined in the permit area has been called the " Upper" sand. it exists above the mineralized zone and

is approximately 150 feet below the land surface. When present, this is the first stratigraphic unit

containing useable amounts of water. The mineralized zone is called the " Ore Sand" aquifer. These

two units are typically separated by several tens of feet of mudstone which contains a coal bed (Felix)

within the mudstone. The Upper Sand is very marginal or absent in the eastern half of the land

application area. Plate 15.5 shows the Upper Sand pinching out on the east side of the irrigation area.

West of this area, the Upper Sand is permeable and conveys useable amounts of water. Some sand

stringers exist in the 150 feet above the Upper Sand. Typically, these sands are not continuous, but

some do exist near the land surface in some of the western portions of the irrigation area.

As reported in Section 10 of the LOD Amendment application, transmissivities in the Upper Sand are

much greater on the west side where the sand is well developed and are very low on the east side.

Hydraulic conductivities for the Upper Sand are estimated to be 1.8 ft/ day on the west side and 0.04

ft/ day in the poorly developed portion on the east side of the application area. The L of Sand on the

east side of the application area acts more like the aquitards that exist above the Upper Sand.

Groundwater flow on the western half of the land application area is to the northwest with an average

gradient of 0.0041 ft/f t. Ground water is moving at a rate of 0.074 ft/ day in the western half of the

permit area.

The water quality in Upper Sand wells RI-15U, RI-24U, RI-25U, and RI-300 define the water quality of

the Uppar aquifer in tha peimit area. Water quality for these wells is presented in Table 10.3 5. Two

of these Upper wells, RI 15U and RI-24U, are located east of the transmissive portion of the Upper

Sond. These wells are located in the poorly developed portion of the Upper Sand and are not

representative of the transmissive and useable portion of the Upper Sand. Water quality from wells RI-

25U and RI 30U are representative of water quality in the transmissive portion of the Upper aquifer

Water quality from these two wells indicates a total dissolved solid (TDS) concentration that is

aoproximately 1600 mg/l. This type of water quality is expected to be under the western half of the

land application area. Any recharge from the land application area would enter the first useable aquifer

in the western portion of Section 33.

,- _
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Groundwater in the Upper Sand underlying the application area is expected to be classified as Class 3,

Livestock. In the eastern half of the land application area, the first aquifer is the Ore Sand Aquifer.

The water in the Ore Sand is also expected to be classified as a Class 3, Livestock due to sulfate and

TDS concentrations.
l
|

|
l

15.10.3.5 EXISTING WATER RIGHTS

No surface water or groundwater rights other than monitor wells associated with the mining project

exist within the SW 1/4 of Section 33. The closest groundwater rights to the irrigation area, not held j

by EFNI, are HiWay Well (NW% NE%, Section 5, T42N, R73W) and Underwood #1 (NW% NE%, |
Section 33, T43N, R73W). Locations are illustrated on Plate 10.2-1.

,

15.10.4 METEOROLOGY

t

A detailed description of meteorological conditions for the Reno Creek ISL Project area is given in

Section 8.

For purposes of the Reno Creek Project water balance presented in Table 2.1, average precipitation has |'O been assumed to be the 10 year average for the PRI Highland plant (12.4 inches / year) located

approximately 60 miles southwest of the Reno Creek Project. Average pan evaporation was assumed

to be 62.9 inches / year.

For purposes of modeling, crop requirements in soil and groundwater in pact simulations used 10 year

average precipitation data from Midwest, Wyoming reported in Section 8 of the LQD Amendment i

application. Evapotranspiration rates for Wyoming crops were taken from Trelease (1970).

15.10.5 PROJECT SCHEDULE

The project schedule and mine plan is presented in Section 15. Active ISL mining will take place for <

8 years in four mining units. !rrigation is scheduled to continue an additional year after leaching

.
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activities cease, for a total of nine years of irrigation. Aquifer restoration activities wdl take place
concurrently from year four to year nine of the operation.

15.10.6 IRRIGATION MANAGEMENT PRACTICES

} The irrigation management practices were developed from knowledge of generalirrigation practices and

the results of leaching simulations included in Section 15.10.10. In order to maintain a soil condition

which does not hamper plant growth, the leaching fraction must be maintained at an acceptable level.

15.10.6.1 SALINITY MANAGEMENT

|
15.10.6.1.1 CROP SELECTION

t

The potential crops for the irrigation area are salt-tolerant forage crops. Hansen et al. (1980) lists

beardless wild rye, western wheat grass, and barley (hay) as tolerant crops in order of decreasing

tolerance. Other potential crops of birdsfoot trefoil and tall fescue are described as moderately tolerant.

Jensen (1983) lists tall wheatgrass and barley as salt tolerant, listing respective Electrical Conductivity
t

!

(EC) thresholds as 8.0 and 7.5 (ds/m). Mallory (1981) lists the threshold soi extract EC (EC.) for barley

(forage or hay) as 6.0 mmhos/cm. Above this threshold, yield was expected to be reduced

approximately 7.1 % per unit increase in EC, in mmhos/cm. This indicates that a combination of

western whcat grass, ta',1 wheatgrass and barley would be a good crop combination for this system.
Only minor yield reductions would be expected,

|

|

15.10.6.1.2 LEACHING FRACTION
|

Simulations detailed in Section 15.10.10 indicate a minimum leaching fraction of 15 to 20% of the total
{

irrigation depth (volume) is required to maintain the electrical conductivity of the soil root zone at an

acceptable level. Acceptable level is assumed to be that level of soil salinity and sodicity that can

I

I
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sustain salt tolerant corps without significant crop acuction. The range of leaching fraction values is
- presented because prediction of the leaching fraction with the model incorporates uncertainties. An

increased leaching fraction of approximately 25% of total irrigation depth will be used to balance

available irrigation water and system design capacity.

A monitoring program is proposed to assure that the accumulation of critical constituents within the

root zone does not adversely affect plant growth. This program includes measurements of major ion

concentrations, sodium absorption ratio (SAR), EC, and cation exchange capacity (CEC) at four depth

intervals in the root zone within the irrigated area. The number of sampling locations willinclude te a

per discernible soil type in the irrigated area. These sampling locations will likely move with

adjustments in the irrigated area described in the irrigation sequencing section. The sampling levels in

the soil profile are 0.5,1.0, 3.0 and 5.0 feet. This sampling will be performed annually, or more

frequently if adverse effects on crops are observed.

Monitoring efforts willinclude soil moisture measurement at 2 foot increments to a depth of 6 ft. Thq

method of measurement will be by porous cup tensiometer. Nine sets of tensiometers wi// be located

within the irrigation area. % 2 ccic of tent!c"'eter: "" be ^ :ab!! hed ' ^2^' cei! ty;'e "'t^ the

~!ga !cn crea. Moisture measurements will be taken weekly in sectors of the irrigation area where

solutions have been applied. Monitoring programs are described in more detailin Section 8.0.

O

15.10.6.1.3 IRRIGATION DEPTH

The optimized total annual irrigation depth used in the Section 15.10.10 simulation is 1035 mm (3.4

ft). This amount will be adjusted based on results of monitoring and weather conditions to compensate

for changes in consumptive use, rainfall, etc. Irrigation depth is the depth of irrigation water to be

applied per year per area. The area under irrigation will vary each year and is dependent on operational
!

needs.

I

i

.
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15.10.6.1.4 IRRIGATION SEQUENCING

EFNI is approaching the land application of wellfield solutions using well established irrigation

management practices for waters relatively high in salinity with moderate sodium hazard. The

sequencing of irrigation activities is an important component of irrigation management allowing the
maintenance of an adequate leaching fraction.

Estimates of available irrigation water volumes are based on the fluids generated from a 400.000 lb.

U 0, annual production rate. The mining sequence and assumptions are described in detailin Section3

15. Table 15.2 summarizes the water balance of wellfield solutions destined for irrigation. Given total

irrigation depth of 1035 mm (3.4 feet) , the area which can be irrigated over the nine year operational

sequence for each year is 19,19, 93, 93, 93, 93, 93, 93, and 30 acres. These areas are listed

sequentially from first to last. This irrigation sequencing is based on storage of the first year's water

production for irrigation used in the second and third year of uranium production. There will also be

an accumulation of stored water throughout mining and restoration operations which results in the fina}
(ninth) year of irrigation. This finalirrigation season will follow cessation of mining operations.

The irrigation
alations in Section 15.10.10 indicate that a lixiviant without added NaHCO allows3

adequate capacity to accommodate irrigation through the life of the project without significantly
degrading the s- : resource.

To predict effects of irrigation, a Thedalund soil profile was modeled usirg projected depth of irrigation

and watar quality. SAR and EC mained at acceptable levels for the nine-year simulation. These

simulations were performed using the wellfield bleed water over the nine year period instead of a blend

of the waste streams described in Section 15.10.2.4 In reality, the irrigation water quality should

improve dramatically after three years of irrigation and problems of SAR and EC buildup snould be

reduced. Therefore, thi'; simulation uses conservative assumptions for modelling impacts of both
salinity and sodicity.

Simulations assuming the use of NaHCO in the lixiviant were also conducted. These were performed3

to illustrate model impacts on the soil and groundwater in the event NaHCO is used in the leaching3

|
!

1

I
1

1
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process. The simulations indicate SAR and EC buildup may limit the number of years of irrigation

permissible in the proposed irrigation area to 5 years.

1

The remainder of this section is a discussion of the irrigation sequencing where SAR and EC buildup

problems are expected to be limiting, This discussion of sequencing also applies to irrigations with

lower Na and HCO concentrations. However, sequencing is much less critical without the use of3

NaHCO . When the Na and HCO concentrations in the irrigation water are reduced, the simulations3 3

indicate that buildup of SAR and EC of soil over nine years of operation is not expected to significantly

degrade the soil resource.

Irrigation simulations indicate that representative soils for the area will likely reach a critical SAR in the

root zone after roughly four years of irrigation if the NaHCO is used es a lixiviant. If the irrigated area3

for the first two years of operation is approximately 19 acos, (roughly 20 degrees of pivot rotation),

the root zone SAR may be allowed to increase to a point where restoration by amendment and tillage

will be effective as a means of reducing SAR in the soil, if needed. t

6
The modeling for a fine grained soil with moderate to high CEC indicates that approximatelygyears

6
of irrigation will result in an increase of SAR tof. Monitoring of soil SAR will provide the in, formation

e
needed to determine when and if irrigation should stop for a particular area. An SAR of E%ives an

adequate margin of uncertainty assuring that significant degradation of the soi's does not odch. s ,I2 ouac
a .I(-m c

h it. | (Lbkb

Adequate soil monitoring will detect local areas where ir. creased SAR may result in reduced crop yield.

These areas can be identified and removed from irrigation. If tre area removed frcm irrigation is small,
,

it will be possible to increase storage carryover to the final year of irrigation. A combination of soil I

amendment and the presence of less problematic conditions may allow continued use of the sprinkler

system for the design operational period.

Uncertainties exist in the model and assumed water quality. Therefore, the predicted four-year life

from the NaHCO lixiviant of an irrigation area could easily vary in either direction. If the life is3

extended significantly, the single pivot system will be adequate for the nine-year operation life, if the

capacity of the soil to receive salt is not adequate for the life of the project, EFNI proposes to move the

center pivot sprinkler system directly to the north. This will give access to 92.87 acres of previously

1>
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non--irrigated area. Two complete center pivot areas (approximately 186 acres) should be more than

adequate for the nine year life of the project even if the usable life of a particular area is dramatically

reduced. Soil surveys indicate simi|ar soil types are present in both areas and the response to irrigation 1

1

should be very similar. The supply pipeline will only require minor rerouting if utilization of the second

area becomes necessary. The area is within the proposed WDEO LOD permit area.

15.10.6.1.5 CROP MANAGEMENT FACTORS

Several crop management factors will be considered in the mitigation of salinity impacts on the crop.

Seed placement will be a minor concern for areas that have not received any irrigation. Small grains

and grasses will be pianted at a depth of 1 inch.

15.10.6.1.6 SOIL PROFILE MODIFICATION

t

Soil amendments are a possible means of reducing SAR within the soil, in particular, additions of

readily available calcium may reduce the rate of increase of SAR and allow restoration of soils in which

SAR has risen beyonc an acceptable level.

15.10.6.2 LAND GRADING

Land grading should only be necessary to allow the center pivot system to traverse depressions.

Topography in the irrigation area is gent!y rolling, so that land grading will be minimal. Land grading

may include forming an earthen bridge across some of the deeper channels beneath the center pivot

towers. If wheel tra.:ks become excessively deep, some periodic grading may be necessary to fill in

the tracks,

15.10.6.3 IRRIGATION FREQUENCY

The design irrigation frequency is dependent on several f actors, including crop consumptive use, limiting

infiltration rate of the soil, land slope, and sprinkler configuration. Greater efficiency and larger teaching

fractions usually result from less frequent, heavier irrigation applications. However, for soils with low
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i

to moderate infiltration rates such as that included in the modeling effort, increasing irrigation

depth / application will result in increased runoff.

|
<

The target depth per irrigation is 33,4 mm or 1.31 inch. The estimated instantaneous application rate |

1

for the system with a 35 ft. sprinkler wetted diameter is 3.1 in/hr This rate is relatively high, and if

runoff is observed with a 1.31 inch application, the sprinkler speed and the irrigation frequency will be ,

1

increased to avoid surface runoff. The modeling indicates a total of 31 irrigations is needed at this rate

with a maximum frequency of one application every four days during peak usage periods. The irrigation |

scheduling is included in Section 15.10.10 as Tables C-1, C-2 but is subject to adjustment for I
l

precipitation and feedback from operation of the system. When consumptive use is at a maximum, I

l

|the sprinkler system will be operated a percentage of time that is approximately equal to the percentage

of the pivot under irrigation.
|

15.10.7 ENVIRONMENTAL IMPACTS

t

15.10.7.1 GENERAL

EFNI is proposing to irrigate an 93 acre area with c current land use of domestic stock grazing and

wildlife use. EFNI proposes to change the land use from grazing to irrigated pasture for the life of the
O- l

mining project. After land application activities cease, the irrigation area will be returned to native i

grasses and shrubs. The irrigation operation is the only cost effective means of disposing of relatively

larga vowmos of wellfield solutions associated with the in situ teach operation.

|
1

15.10.7.2 SOILS

4

The soit resource has been described in Section 15.10.3.2 of this document and in more detail in !

.Section 11 of the LOD Mine Amendment application. !

.j.

!

,

i
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15.10.7.2.1 SALINITY

O
The primary impact of land apphcation of wellfield solutions is expected to be the short term increase

in salinity of the soils within the irrigation area. A secondary concern related to salinity is increased

sodicity of the soil,

in order to predict the effects of irrigation on the soil and groundwater resource, Hydro-Engineering,

Inc. of Casper, Wyoming modeled soit chemistry using LEACHM (Wagenet and Hutson,1989),

LEACHM is a commonly used one dimensional numeric model used for the purpose of optimizing

agricultural irrigation operations. The model a| lows the incorporation of plant growth, soil chemistry,

irngation water chemistry, and soil physical properties to predict effects on soil and groundwater. The

assumptions and simulation results are included in this document as Section 15.10.10. The results of

the simulations form the basis for irrigation management practices to be used to minimize environmental

impacts. Environmental effects to the soil based on these simulations are discussed below,

t

Table C-3 illustrates tne Sodium Adsorption Ratio (SAR) and electrical conductivity (EC in

micromhos/cm) of soil extracts (EC-e) for two cases. Case 1 is a Worst Case scenario using the bleed

stream from the wellfield operations with NaHCO . This simulation shows the soil within the top 1.13

meters maintaining a EC-e of between 5.6 and 7.0 dS/m over the 9 year life of the project.

Maintenance of an adequate leaching fraction will help ensure that salinity levels within the soils do not

exceed these levels.

Case 11 shows some accumulation of sodium but without reaching criticallevels limiting plant growth.

At these EC-e levels, a reduction of yield for salt tolerant crops such as tall wheatgrass or barley is not

expected (Jensen,1983). However, less salt tolerant grass and forb species containea in the existing

cover may show the ef fects of salt damage during irrigation. In order to assure the maintenance of an

adequate veoetative cover, the irrigation area will be interseeded with salt tolerant tall wheatgrass and

barley as described in Section 15.10.2.7,
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15.10.7.2.2 SODICITY

O
As described in Section 2.4 of this document, the sodicity of wellfield solutions to be land applied is

partially dependent on the process used during leaching of the ore body. Pilot testing (Rocky Mountain

Energy,1980) made use of NaHCO3 as a chemical agent to enhance ease of uranium recovery.

Relatively high bicarbonate concentrations in groundwater, may allow the elimination of NaHCO as a3

reagent. Use of NaHCO significantly increases the sodicity hazard associated with land application of3

solutions.

Table C-3 contained in Attachment C shows SAR projected for the top 1.1 meters of the soil using

wellfield solutions with and without the addition of NaHCO .3

For the worst case scenario, SAR will be 5 af ter five years. Average SAR's above 5 6 in the soil could

adversely effect soil structure and impact soil drainage (WDEQ-LOD Guideline 1), (U.S. Salinity

Laboratory Staff,1954). Therefore, monitoring of the upper 5 feet of the soil profile will be performed

to ensure SAR does not move above 5 6. If areas within the irrigation area show significant reduction

in plant yield and/or are shown to have average SAR values through the profile values of over 5 6,

irrigation will be stopped in that area. 4-the average S.^ va!uce "'M^ *he4rrigation apprecch 5, !he"
'

'cnd app':ca!!cn activ!!" "'! c0:00 ?"d ce!! rec!cmakon-astiv *:cc ^ "! commence.

For the more likely scenario were NaHCO is not utilized, SAR values are not expected to exceed five,3

but the same monitoring and restrictions are proposed for this scenario as well.

15.10.7.2.3 SOIL RECLAMATION

Reclamation of saline and sodic soils is a common agricultural problem. Reclamation of sodic soils can

be accomplished through the leaching of the soit profile with low sodium waters and/or through the

addition of amendments high in exchangeable cations such as calcium and magnesium.
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in general,80% of salts deposited in the soils can be leached below the root zone by applying a depth

of water approximately equal to the depth of the soil to be leached (Reeve et al.,1955). Thus, four

feet of water applied to the soil profile can be expected to remove 80% of soluble salts to a depth of

approximately four feet.

Water quality during the last two years of leaching activities water quality is expected to be improving ,

|
steadily with respect to dissolved constituents. Water quality will approach baseline as ground water

sweep operations are completed on individual wellfields and the bleed stream from production activities

stop. Water produced during groundwater sweep activities may be adequate for reclamation, if the

need arrives. If it is not adequate to reduce the SAR to acceptable levels, then water produced from

higher quality sources such as other groundwater wells in the area or water treated through RO

technology will be applied to adequately reclaim soils exhibiting high sodium or high salts.

15.10.7.2.4 RADIONUCLIDES

t

The concentrations of natural uranium and 22e Ra within irrigation water have been estimated using

knowledge of the performance of similar barium chloride treatrrant systems. Similar systems are

common throughout the uranium industry. Radium-226 is expected to be reduced to 5 pCill on an

average basis. O
Natural uranium is expected to be reduced to an average of 2 mg/lin water discharged to the surface.

Radium 226 and natural uranium allowable limits for discharge are specified in 10 CFR 20, Appendix

B, Table 2 and are listed in Table 16.4 of the LQD Arnendment application. EFNI's estimated average

discharge concentrations are f ar less than specified.
i
1

For calculating soit loading over the life of the project, the average estimated concentration of solutions

to be land applied, a total project application deptn of 23 feet, and accumulation of the total amount

of 22a Ra in the top six inches of soil was assumed.

On the basis of these assumptions, the following concentration would be expected within the top six

inches of the land application a<na at the conclusion of mining activities:
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1

0.2 pCi/gm 22 Ra Above Background

i

22s Ra concentration is well within the federal cleanup standard of 5 pCi/gm foThe
r unrestricted use

within the top 15 cm of soil.

No current federal standard for natural uranium in soil exists. However, based on the assumption that

all U-nat is accumulated in the top one foot of soil over the life of the project, a total activity of 25
pCi/gm above background is expected.

Monitoring of soil at the Power Resources Satellite #1 Facilities indicates that U-Nat * not

accumulate significantly in surface soils, and therefore 25 pCi/gm is a very conservative estimate.

15.10.7.3 SELENIUM ACCUMULATION

The accumulation of selenium in the biosphere and its effects on the environment has been studied
t

extensively since the 1940's
Even with the numerous investigations of selenium in the environment,

many aspects of its behavior are still uncertain, ,

i

Wher1 considering the potential for toxic effects of selenium accumulation associated with the proposed
land application arer+, it is important to put the activity in context. The proposed land application area

is to be located on 93 acres of semi-arid grass and shrubland. The life of the project is fin:le (9 years)
with a total application depth of approximrtely 23 feet. Concentrations of solen.um within wellfield

solutions are not axpected to exceed 0.085 mg/l. The proposed facility is located at least 20 miles in '

any direction from a source of perennial surf ace water. Ground water underlying and downgredient of
the land application area is limited in extent and is suitable only for livestock use. Many of the
pathways for the bioaccumulation of selenium are not presented by this activity and location, and if
much higher application rates of Se are assumed.

j

!

l

,

i

.
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15.10.7.3.1 SELENIUM ACCUMULATION IN THE S0lLS

O
Too toxic effects of plants containing high concentrations of selenium on domestic animals has been

documented by severalinvestigators (Rosenfeld,1964),(National Academy of Sciences,1976). Effects

include loss of hair and deformation of the hooves of animals. Selenium may also be the cause of blind

staggers characterized by impairment or loss of vision in domestic animais. Lakin and Davidson (1973)

estimated that selenium toxicities become evident in livestock grazing continuously on vegetation

containing more than 4 ppm Se measured in dried vegetation. The National Research Council (1976)

estimated 5 ppm as a level capabic of causing chronic effects.

Selenium poisoning is normally caused by the ingestion of plants which have concentrated selenium

in foliage. A three tiered system of classification of plants in relation to selenium accumulation is

commonly used (Brown,1982). Plants are classified as primary or secondary indicator plants or

nonaccumulators. Primary indicators grow only on seleniferous soils and can accumulate selenium to

several thousand parts per million dry weight in plant tissue. Secondary indicators are not restricte(

to seleniferoes areas but can accumtlate selenium up to a 1000 parts per million. Nonaccumulators

seldom accumulate selenium to more than 30 ppm Se dry weight. Several species of primary indicator

plants including members of the Astragalus genus were ident;fied on the land application site. Several

other secondary indicator plants including members of the Aster and Atriplex genus were also identified.

However, these plants are not common and exist in spotty localized areas in deep, fine textured

bottomland soils or shallow residual soils on ridges. Refer to Section 12 for further discussion.

The availability of selenium for uptake by plants is apparently determined primarily by the oxidation

state of selenium in the soil. Scienium exists primarily in four oxidation states in the soil. They are

selenide ( 2), elemental selenium (0), scienite ( + 4), and selenate ( + 6). In general, the solubility and

availability to uptake by plants increases as the oxidation number increases. The oxidation state in

which selenium exists is generally related to the pH and Eh of the chemical environment. Increasing

pH and Eh result in the predominance of the more oxidized forms of selenate and selenite. Reducing

environments with lower pH and negative Eh's result in the predominance of elemental and selenide

forms (Mikkelson,1989). Thus, from a biological viewpoint, the total concentration of selenium in the

soil is not as consequential as the form in which the selenium exists.
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The mobility of selenium is also influenced by its oxidation state. At lower pH and Eh selenium forms

tend to more readily adsorb to clays and are less mobile (Mayland et. al,1990). In general, Se is similar

to sulfur in its teaction within the soil and subsurf ace and is quite mobile in its oxidized forms (McNeal,

1989).

Irrigated solutions will be oxidizing in character and selenium will likely exist in their most available and

mobile oxidation states. This has implications to selenium's effect on the environment. Based upon

what is known about the behavior of selenium, long term accumulation of selenium in surficial soils

appears unlikely. The mobility of the oxidized forms of selenium indicate that it is not likely to persist

in surficial soils after applications cease. However during application, selenium will likely be in its most

available form, raising the possibility of enhanced uptake by plants growing within the irrigation area.

Even without taking into account flushing and availability of selenium in the root zone, and assuming

the total amount of selenium applied (0.085 mg/l) is accumulated in the surface one foot of soil, total i

concentration of selenium can be calculatec: tr; be less than 0.02 ppm at the conclusion of mining t

15.10.7.3.2 SELENIUM IMPACTS TO THE GROUNDWATER

As indicated in the above dbcussion, selenium is likely to be in its most mobile forms when applied to
f
'

the surface environment. Selenate (+6) is reported to be weakly adsorbed to soil exchange sites

(Hayes,1987). Selenite (+4) was shown by Hayes to adsorb much more strongly in low pH

environments. Therefore,it can be expected that scienium will move rapidly into the subsurface below
,.

1
'

the root zone. As the more oxidized forms of selenium move into a more reducing environment,

reduction reactions can be expected to take place, reducing the solubility and bioavailability of

selenium.' In a related chemical phenomena, cation exchange of selenium for other cations attached

to clay and organic matter in the subsurface can be expected.

l.
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15.10.7.4 GROUND WATER

OA simulation with the LEACHM model was conducteo for the profile to the top of the Upper Sand at

an approximate depth of 144 feet. This simulation shows a cumulative drainage 810 mm over 30

years. An average rate of 27.0 mm over the 30 year simulation converts to an equivalent of 3.84 GPM

for an average appbcation area of 70 acres. Movement through the mudstone into the Upper aquifer

is going to occur over a period of several tens of years. The movement of this water will also be spread

horizontally in the mudstone as it moves downward. The Upper aquifer, over a width of 2500 feet, is

estimated to be conveying 8.8 GPM. This is based on a trarismissivity of 1230 gal / day /ft and a
hydraulic gradient of 0.0041 it/f t. The mixing of the 3.84 GPM would be with 8.8 GPM unaffected

groundwater. A TOS of .700 and 2150 mg/1, respectively, for the Upper aquifer and drainage water

is expected. The irrigation leakage through the mudstone yields a mixed concentration of 1840 mg/l.

Thus, only a small increase in concentration is expected in the Upper aquifer 30 years after the start

of operation of the land application. Such an increase is within the range of natural variations expected
in the aquifer water qu6lity.

t

15.10.7.5 SURFACE WATER

The increase in the concentration of salts on the surface in the land application area willincrease the

salt concentration in surface water from runoff in this area after a larger precipitation event. The

conductivity of the soil is expected to increase approximately 14 times based on the worst case

simulation. It is difficult to estirnate the concentration of surface runoff from the irrigation area when

excess rainf all occurs. This will be highly dependent on the quantity of runoff. A rough estimate for

concentration of runoff may be an equivalent increase in salt concentration in the surface water to the

increase in conductivity on the soil which is a factor of 14. An increase by a factor of 14 for the

typical surf ace water quality (300 mg/1) will produce a TDS of approximately 4,200 mg/l. The Upper

Gpring Creek drainage area of 2.1 square miles was defined in the mine permit. If the entire 93 acres

of land application had available salts to be dissolved, and a runoff event occurred where the

concentrations were 14 times higher, the resulting concentration would be 570 mg/l of TOS at the end

of the Upper Spring Creek drainage. This assumes a runoff concentration of 300 mg/l of TDS for the

|
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remainder of Upper Spring Creek. This rough estimate shows that after a very short distance, the

increase in concentration and surface water quality would be insignificant.

15.10.7.6 WILDLIFE

The primary short term impact of the land application on wildlife is expected to be the conversion of

a 93 acre area from upland grass and big sagebrush vegetation community to an irrigated pasture.

Composition and diversity of the vegetation will change in response to increased water availability,

interseeding with salt tolerant species, and application of saline water.

At the conclusion of land application activities, the land application area will revert to its original land

use. As described in Section 15.10.9, Reclamation, a reclamation plan will be developed based on the

soil and vegetative conditions existing at that time. The ultimate goal of reclamation will be to restore

the land to domestic grazing and wildlife use.

't

As discussed in Section 15.10.7.3, the effects of selenium are expected to be short-term. Increased

selenium concentrations within the soil and in vegetation may occur. However, over the longer term

selenium is expected to be flushed into the deeper unsaturated zone. Availability of selenium to

vegetation is expected to diminish during the later stages of land application activities and reclamation.O
In order to limit potential effects to big game wildlife species and domestic animals, the land application

area will be fenced with five strand barbwire. Fencing can be expected to exclude domestic animals

completely, but will not prevent mule deer and pronghorn antelope from entering the area. However,

use of vegetation by wildlife within the land application area is not expected to be continuous. No

water source exists in the land application area and therefore big game presence within the land

application area is expected to be transient and impacts minimal.

Fortunately, the accumule''on of seleniurn within aquatic systems is not a substantive impact of the

land application activity. There are no wetlands and/or perennial water sources within the permit area

or within at least a mile of the permit boundary. Therefore, many of the pathways to wildlife exposure

and accumulation do not exist. Additionally the land application activity has a defined time frame.
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Long terrn contributions of selenium to the environment and aquatic systems normally associated with
regional irrigation projects wdl not occur.

15.10.8 ENVIRONMENTAL MONITORING

Environmental monitoring will be performed for the following purposes:

Tensiometers to define migration of liquids in the soils to ensure the maintenance of an
adequate teaching fraction.

Soils will be sampled and analyzed for chemical constituents. Soil chemistry will be determined

to assure that soil salinity, sodicity, radionuclides and trace metal loading do not exceed
accepted and the soil resource.

Shallow monitor weils to detect the presence and quality of groundwater originating from thq
irrigation site.

Water quality information will serve as a means of verifying and calibrating

projections for the migration of irrigated solutions within the unsaturated zone between the root
zone and Upper Sand.

Monitor wells comp!eted in the Upper sand well be monitored for water quality to determine any

migration of irrigation solutions to the first aquifer of use and importance.

Vegetation will be collected and analyzed to determine the extent of uptake by plants within
the land application area on an annual basis.

Monitor locations associated with the land application permit are iliustrated on Plate 16.1.

The proposed monitoring program is summarized on Table 15.3.

|

|
|

|

I
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15.10.8.1 SUBSURFACE MONITORING
i

i

'O
Q EFNI has proposed a regional monitoring program for the Reno Creek ISL Project in Section 16. I'

In

addition to the proposed regional monitoring wells, EFN1 is proposing to add monitoring points to

quantify impacts of the land application operation. A description of the specific additions or revisions

to the subsurface monitoring program follows. Approximate location of monitor locations is shown on
Plate 16.1.

Shallow Tensiometers will be established at nine locations within the land application area. The porous!

{
'

cup tensiometers will be nested and will measure the saturation front at 2, 4 and 6 feet below the

surface. Tensiometer measurements within the irrigation area will be recorded on a weekly basis. Only
j

tensiometers within areas being actively irrigated will be monitored and recorded,

|

The purpose of monitoring the tensiometers is to assure the maintenance of an adequate leaching
fraction. Two shallow monitor wells completed in unsaturated sands have been proposed. These wells

will be completed in shallow sand layers located in the unsaturated zone below the irrigation area.

Shallow monitor wells will be monitored on a semi-annual basis for the presence of water and the water

quality parameters listed on Table 16.1. The wolls will be completed in the manner described in Section

15. The purpose of shallow monitor wells will be to detect deep percolation of irrigation solutions (if
present) and determine water quality,

in addition to the existing regional monitor network, EFNI proposes to complete one additional monitor

wellin the Upper Sand. This well will be located hydrologically down gradient (northwest) of the land

application area. Since this is the first strata containing useable quantities of water, this well will be
the point of compliance for the land application facility.

15.10.8.2
SURFACE WATER AND SEDIMENT MONITORING

A surface water and sediment monitoring program is presented in the LOD amendment application,

Section 15. Two surf ace water and sediment stations have been proposed as part of this program, one
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station in the Belle Fourche River channel and one downstream fron the land application area on Spring
Creek.

Woier quality and sediment will be collected and sampled at these sites at faast annually and
!

more frequently if precipitation events allow. Samples will be analyzed for the set of parameters listed
in Table 16.1 and 16.2.

I

The purpose of surface water and sediment sampling will be to determine impacts of surface runoff
from the irrigation area.

15.10.8.3 SOIL SAMPLING

Soil sampling efforts willinclude adequate sampling points and depths to detect buildup of SAR, EC,

trace metals, or radionuclides in the soil to unacceptable levels. The proposed soil sampling depths are

0.5 feet,1.0 feet, 3.0 feet and 5 feet. For the initial 10 acre . irrigated area, two sampling points are

proposed. Sampling frequency is once per year and will occur in the fall after solution flux in the so(

profile has declined. When the irrigated area is expanded, one sample per 5.2 acres will be added to

the program. The anticipated maximum number of sample locations for the totalirrigated area is 18,

but will vary from year to year depending on the locations under irrigation. Locations of sample sites

are subject to adjustment following detailed soil delineation at each site. Soil water detection sites will
be the same as soil sampling sites. g

Soil samples will be analy2ed for the parameters listed in Table 16.2 of the LQD Amendment
application.

The purpose of soil sampling is to detect and quantify the offects of irrigation on soil
chemistry.

15.10.8.4 VEGETATION SAMPLING

A vegetation sampling monitoring program is proposed in Section 16.4. As part of this program,

vegetation will be collected at two sites within the land application area. At each site, shrubs, grasses

and forbs will be collected annually during the growing season and analyzed for the parameters listed
in Table 16.3.
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The purpose of vegetation sampling is to ' determine uptake of trace elements such as Selenium or
molybdenum that could be harmful to domestic animals or wildlife.

.

t

0

,

"
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Table 15.5
Environmental Monitoring Summary

Monitoring Type Frequency Number of Locations Parameters Comments
Soil Moisture Weekly during irrigation Variable; 1 minimum and Soil Capillary Pressure Nested tensiometers at9 maximum 2.0, 4.0, 6.0 feet

Shallow Monitoring Semi-annual 2 Water level and Unsaturated ZoneWells
Chemistry *

Upper Sand Semi-annual 1 + Regional Monitoring Water level and Point of compliance
Wells Chemistry "'

Surface Water & Annual or more 2 Water Chemistry and Sp4ing Creek and Belle] .t frequently if possible Gediment Chemistry ""2' Fourche drainages
Soils Annually Var able; 2 minimum - Soil Chemistry '2' Samples at three

18 maximum depths; O.5 f t,1 f t, 3.0
f t. and 5 feet

Vegetation Annually 2 sites Vegetation Chemistry '3' Two sites - grasses,
forbs and shrubs.

(1) Parameters listed on Tabie 16.1, LOD Amendment apphcation
(2) P .. i:neters hsted on Table 16.2. LOD Amendment apphcation
(3) Poometers listed on Table 16.3, LOD Amendment apphcation
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15.10.9 RECLAMATION

The ultimate goal of reclamation in the land application area is to return the area to its previous land

use; wildlife use and grazing of domestic animals. EFNI has proposed a land application system with

adequate environmental monitoring to detect potential effects on soils, vegetation, and water resources

before they become significant environmental impacts. Therefore, it is likely that reclamation will

sirnply consist of allowing the irrigated pasture to revert naturally to rangeland. However, if
environmental effects do occur, EFNI willinitiate remedial action. The means by which reclamation is

accomplished will depend on soil and vegetation conditions at the time of reclamation, if salt affected

soils are a problem in a portion of the land application area, several means of remediating problems
exist.

They include leaching the irrigation with fresh water relatively low in salts and sodium, adding
calcium or organic amendments to the soil to cause cation exchange, and deep plowing.

If selenium is a problem in small areas, leaching with fresh water or addition of CaSO, to the soil have

been successfully used in agricultural operations for removal or immobilization of selenate and solenite
t

EFN1 commits to the ongoing monitoring and development of appropriate reclamation measures as
specific effects of the land application activity become evident.

1

15.10.10 IRRIGATION WATER AND SOIL MODELING

The operation of the irrigation system and changes in the soil chemistry were modeled using LEACHM,

(Wagenet and Hutson,1989) a water flow and leaching model. This model allows incorporation of

plant growth, soil chemistry, irrigation water chemistry, precipitation chemistry and soll physical
!

properties. The output of the model consists of predictions of water flux and concentrations of major

ions within the soil profile over time. The water flux portion of the modelis a finite difference solution i

I

of the one-dimensional form of the Richard's equation. Several options are available for the calculation

of the soil water characteristic, and an empirical method based on particle size distribution was used 1

for these simulations. !

,

l

l

|

I
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The inorganic chemical equilibria module used in the modelis based on methods presented by Robbins

et al. (1980a) and Robbins et al. (1980b). The reader is referred to Wagenet and Hutson (1989) for

a discussion of algorithms and sources of ectivity coefficients, stability constants, etc.

15.10.10.1 MODEL INPUTS

The following is a description of modelinputs used for simulation of the soil and water chemistry and
soil water balance simulations.

15.10.10.1.1 SOIL PROFILE

Two soil profile thicknesses of 1.1 meter and 44 meter were used with 11 distinct layers of uniform

thickness in each profile. The 1.1 meter thickness was used as a root zone model and the 44 meter

thickness was used to predict the lag in appearance of drainage at depth. For the 1.1 meter thickness
g

the soil properties were those of a Thedalund soil with a root zone of 0.8 meter. For the 44 meter

thickness, the root zone was a single layer of 4.4 meter and the Thedalund soil chemistry properties

were carried all through the profile. As mentioned earlier, the purpose of this simulation was to

estimate time to appearance of significant quantities of drainage at the bottom of the 44 meter profile,

which represents the approximate contact with an Upper Sand.

The soil and soil solution chemistry module of the modelis complex and many of the input parameters

are estimates. The Thedalund soil was considered a typical soil profile in the irrigation area. Table C 1

| presents the modelinput file for a typical root zone simulation, and Table C 2 presents the modelinput

file for the 44 meter profile simulation. Both tables include the initial soil chemistry in terms of

concentrations of constituents, in the absence of soil chemistry and properties information for the

deeper surficial materials, the Thedalund soit properties were carried to the 44 meter depth with the

exception of the hydraulic conductivity. Based on lithologic and geophysicallogs for boreholes in the

;rrigation area, the hydraulic conductivity of the shales and mudstones underlaying the irrigation area

was estimated to be 3 mm/ day. In cases where concentrations or quantities of const tuents were not

known, such as quantities of individual exchangeable ions, the values were adjusted until reasonable

correspondence between model predictions and measured values was achieved. As an example, the
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. model predicts pH of the soil based on ion concentrations, and unknown values were adjusted until the I

Ioredicted pH was reasonably close to the measured value.
..

15.10.10.1.2 PLANT GROWTH AND CONSUMPTIVE WATER USE

The anticipated crop for the irrigated area is salt-tolerant species such as Wheatgrass and barley. The

- root zone for these crops was estimated to be two feet, although this is dependent on many soil and

crop management factors. Evapotranspiration rates for the crop were taken from Trelease et al. (1970)

as an average of monthly values reported for Midwest, Wyoming and Gillette, Wyoming. Resulting

weekly values of evapotranspiration (mm) are presented in Table C-1. The root development was

assumed to be constant as would be the case with perennial grasses.

15.10.10.1.3 IRRIGATION AND PRECIPITATION.

t

Precipitation values were taken from a ten-year average for Midwest, Wyoming. With rounding and

conversion to metric units, the precipitation used in modeling was 291.4 mm applied in 12 monthly
!

inputs. Precipitation was considered to be free of significant ion concentrations.

O Two irrigation water scenarios are corisidered. The first scenario results from use of a lixiviant with

a relatively high NaHCO concentration. This produces much poorer irrigation water quality over the3

life of the project _ The second scenario uses a lixiviant without NaHCOs resulting in much be'ter water

quality. Irrigation water for the worst case situation was with the process bleed which will be used as

the sole irrigation water source for the first two years of irrigation. In subsequent years, the irrigation

water will consist of various combinations of process bleed, ground-water sweep and reverse osmosis

RO bleed waters, and the general water quality should improve substantially. Based on anticipated

quantities of water from each source, the water quality for years 3 through 9 was assumed to be a 1/3

process bleed, 2/3 ground-water sweep combination. The estimated concentratinns of major ions in

the irrigation water are as follows: Ca - 6.16 mmol/l, Mg - 2.06 mg/l, Na - 28.1 mmol/l, Cl - 4.12

mmol/l, SO4 - 11.77 mmol/l, and HCO - 18.13 mmol/l.3

I
I

I
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The simulation with the NaHCOrfree hxiviant used the following major ion concentrations: Ca - 8.23

mmol/1, Mg - 2.06 mmol/l, Na - 15.2 mmoill, Cl - 6.77 mmol/l, SO4 11.77 mmol/1, and HCO - 5.573

mmol/l. Irrigation over the nine-year operation period wcs simulated with the process bleed, which is

a worst case scenario.

15.10.10.2 MODEL SIMULATIONS

A series of model runs were conoucted to provide predictions of the soil chemistry, which would in turn

allow analysis of irrigation management practices. The primary root zone simulation was conducted

to optimize irrigation management. Alternative irrigation scenarios allowed optimization of irrigation

frequency and application depth to produce an appropriate teaching frr,ction. In general, increases in

total irrigation depth and reduced frequency of irrigation will result in a larger fraction of total water

moving beyond the root zone. This fraction is referred to as the leaching fraction. A ground water

effects simulation with a profile thickness of 44 meters was conducted to examine effects of leaching

through the unsaturated zone and impacts on ground water.

15.10.10.2.1 ROOT ZONE SIMULATION

The optimizeo root zone simulation was performed with irrigation applicapon depths of 33.4 mm or

1.31 in with totalirrigation depth of 1035 mm or 40.7 inches, a simulation period of nine years was

and the leaching frat' ion was 25.4% of irrigatior, water and 20.0% of total precipitation plusus

irrigation. The simulation w t NaHCO in the lixiviant used nine years of irrigation with the combination3

water as discussed in sectiori C.1.3. The low Na and HCO concentration simulation results are also3

inc'uded in the table. Sulf ate concentration, EC and SAR values for a point 250 mm from the surface

are presented in Table C-3.

The EC, of the soil is considered to be a grad indicator of potential salinity problems. The slight

c*.anges in EC, between the third and last year of operation are well within the expected accuracy of

predictive modehng. The sulf ate concentration exhibits behavior similar to the EC...
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The SAR of the soil could be an area of concern, for the worst case scenario. Both the process bleed

water and the combination irrigation water have relatively nigh concentrations of Na. Modeling

indicates an accumulatiore of sodium at the surface which gradually propagates through the root zone.

Unfortunately, increasing the volume of irrigation water tends to accelerate the accumulation of sodium,

and thus increasing the teaching fraction may reduce the EC and simultaneously increase the SAR.

Based on the SAR values at the 250 mm depth for the nine year simulation, it appears that the SAR

may become criticalin the root zone after 4 to 5 years of irrigation. The irrigation water with the lower

Na and HCO concentrction produces much better results. EC values show a similar progression as3

earlier simulations. However the SAR value buildup is much slower and the SAR values in the root zone

should not become critical over the nine-year irrigation schedule.

15.10.10.2.2 GROUND. WATER IMPACT SIMULATION

The ground-water impact simulation was for a period of 30 years and utilized a simplified irrigation an(
precipitation scheme. Totalirrigation application was 1035 mm/ year and application rates were 345

mm per application to reduce the total number of irrigations. A total of 300 mm precipitation was also .

used for the first eight years of simulation in three applications of 100 mm. Nine years of irrigation was

simulated. For the remaining years, the crop was assumed to be eliminated and the precipitation was

reduced to 120 mm per year to compensate for consumptive use by sparse vegetation. The modal

predicts a total of 0.810 meters of water will be lost to drainage through the 44 meter profile over a

30 year period. Essentially, the recharge due to irrigation has been delayed for at least 12 years and
will likely be spread over a period of 12 years or more.

1

i
1

| i
!

- |'
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TABLE 15-6. SUMMARY OF RESULTS FROM ROOT ZONE LEACHING SIMULATIONS.

O
SO4 Conc, EC,. SAR
mmol/l mS/cm

Case 1 - Worst Case

9 YEAR SIMULATION - high Na & HCO irrigation water3

End of Year 1 24.3 5.84 1.9

End of Year 2 23.7 5.39 2.4

End of Year 3 23.6 4.97 3.2

End of Year 4 24.0 5.26 4.2

End of Year 5 24.3 5.83 5.6

End of Year 6 24.9 6.09 6.9

End of Year 7 25.4 6.30 8.2 t

End of Year 8 25.7 6.45 9.3

End of Year 9 25.9 6.52 10.3

Case il - Likely Case

9 YEAR SIMULATION -low Na & HCO irrigation water3

End of Year 1 24.7 5.51 1.9

End of Year 2 26.0 5.76 1.9

End of Year 3 26.3 5.81 2.1

End of Year 4 26.3 5.82 2.4

End of Year 5 26.3 5.83 2.9

End of Year 6 26.3 5.84 3.3

End of Year 7 26.3 5.90 3.8

End of Year 8 26.3 5.95 4.2

End of Year 9 26.3 5.98 4.5

Reno Creek Permit No. 479 Revised 2/94
Amendment Apphcation
11/25/93

15-76

_ __ - - - _ _ _ _ _ _ _



. .. . - - _ - . =- . . - -

15.10.11 REFERENCES

!

Brown, T. H., 1991. Solubility, sorption, and redox relationships for selenium in reclaimed

enviconments; a review of the literature. In U. S. Geological Survey Circular 1064. Proceedings
1

{
of the 1990 Billings Land Reclamation Symposium on Selenium in Arid and Semiarid

i

Environrnents, Western United States, U. S. Government Printing Office, Washington, D.C.
]

!
Hansen, V.E., O.W. Israelsen, and G.E. Stringham.1980. Irrigation Principle and practices. John Wiley

|
and Sons.

|

|

Hayes, K. F., Roe, A. L. Brown.1987, in situ x-ray absorption study of surface complexes, Science, .
V. 238, p. 783-786

!

|

Jensen, M.E.1983. Design and Operation of Farm Irrigation Systems. American Society of Agricultural
;

Engineers, St. Joseph, Michigan
t |

|

Mallory, R.1981. Leaching requirements for salinity management vary according to crop.'ltrigation .)
I

Age, September,1981, pp 53-54.
i

l
!

Mayland, H. F., L. P. Gough.1989. Selenium mobility in soils and its absorption, translocation and

metabolism in plants. In U. S. Geological Survey Circular 1064. Proceeding of the 1990

Billings Land Reclamation Symposium on Selenium in Arid and Semiarid Environments, Western ;

United States, U. S. Government Printing Office, Washington, D.C. |

J

Mays, Wallace M.1992. Restoration of groundwater at three in situ uranium mines in Texas, Uranium
)

in situ leaching, Proceeding of the Technical Meeting in Vienna, Oct 5-8,1992. International !
Atomic Energy Agency, Vienna, Austria.

McNeal, James M., L. S. Balistrier. Geochemistry and occurrence of selenium; An overview, in

Selenium in Agriculture and the Environment, Soil Science Society of America, SSSA Special
Publication #23, Madison, Wisconsin.

!

Reno Creek Permit No. 479O Revised 2/94Amendment Apphcation
11/25/93

15-77 |
.

|

.i

._, , _ , _ . . . _



Mikkelsen, R.L., A. L. Page. 1989. Selenium accumulation by agricultural crops, in Selenium in

Agriculture and the Environment, Soil Science Society of America, Inc, SSSA Special
Publication Number 23, Madison, Wisconsici.

National Research Council.1976. Selenium; medical ar:d biological effects of environmental pollutants.

Committee on medical and biologic effects of environmental pollutants. Printing and publishing

office, National Academy of Sciences, Washington, D.C.

Peliza, Mark. URI, Dallas, Texas. Personal Communication, December 9,1993.

Robbins, C.W., J.J. Jurinak, and R.J. Wagenet.1980a. Calculating cation exchange in a salt transport

rnodel. Soil Sci. Soc. Amer. J. 44:1195-1199.

Robbins, C.W. , Wagenet, R.J. and J.J. Jurinak.1980b. A combined salt transport-chemical equilibrium

model for calcareous and gypsiferous soils. Soil Sci. Soc. Amer. J. 44:1191-1194

Rocky Mountain Energy Company, Final Demonstrated Restoration Report, November,1981.

Rosenfeld, Irene, O.A. Beath. 1964. Selenium; geobotany, biochemistry, toxicity ano nutritis
Academic Press, Inc.

Trelease. F.J., P.J. Swartz A. Rechard and R.P. Burman 1970. Consumptive use of irngation water

in Wyoming. Wyo ning Water Planning Rpt. No. 5. Water Resources Research Institute.

University of Wyoming.

U.S. Salinity Laboratory Staff 1954. Diagnosis and improvement of saline and alkali souls. U.S.
Department of Agriculture.

Wagenet, R.J. and J.L. Hutson. 1989. LEACHM: Leaching estimation and chemistry model.
Department of Agronomy. Corne!I University, Ithica, NY.

i

Reno Creek Permit No. 4 79 Revised 2/94
Amendment Application
11/25/93

15-78



. _ .

,

TAELE C-1. TyPICit LEfCH1 ItFUT FILE FC6 FCOT XIE SitLLATICN.

CFEMTEST ATM-WATER-SfL I N I TY-CL/-NT- I NTEFiCT I EN
>

SIFLLATICN FERIODS .(Data must te orcet for each itEd. eN En i f i t not uwj )
|

1
~Date type (LE 1 LL:2) 1

}Starting date 010120 Ending idate er dav no.). 010121
Largest t.1me interval (day) .1000E6 Max . tteta c hange' time e t .100W 31 t

Pead treta(1) or cot'1(2) 2 Calc.sel .cceH' 0:no 1:ves 1
f6. of r.ater applicaticns 43 tb. chemical applications 1 |Cycles through data 9 tb. of crops ! .'
U-Th-h from FSD:ves(1)no(0) 1 Trace 1(on) O'oH ) 0 [
No. of titre steps /chemeo 40 '

FROFILE CETAILS
.,

!

Frofile depth Orm ) .1100E+04 Ecttcm toundary ccnditicn 2' fSegment thici ness (mm) .1000E+03 :1 or 5. water table depth . 00CE+C0
,

FCR LNIFCFM FROFILE: (Any ncn-:ero value here will override those in the
,

table of hydrological characteristics telcw toless V.-Tb-h calc. fecm FSD).
ItSoll bulk density Mg/cu.m .000N+CO Air -entrv value' LPa .EEEEE+C0 1

Enpanent in Campbell's eq .0000E+00 Sat'd K values (trm/ day) . 000E+00

FOR STEADY-STATE FLOW: ( A ncn-:ero water flux density will prevent calls to
the water flcw subroutine. fix flux and theta and set ET to 0.
Steady state? v(1). n(0) 0 .

Water flux density (mm/d) .1020e+03 Water centent (theta) .25C E +CO

CEOP DATA
.i

Plants present: 1 yes. O no 1 Wilting point (soll) LPa .1500E+04-
Max (actual.tran/potl tran) .110CE+01 Min. root water cet*1(kpa) .0000E+04
Foots: Ccnst(1):grcwing(2) 1 Max. root water pot'likpa) .00CE400-
Root length (not used) .5000E+03 Root flow resistance term .105CE+01

DIFFLEICN/DISFERSICN
,

Molecular diffusion ! Do 41202E+03 Dispersivity (mm) .1000E+03
ccefficient (trm2/d) ! DIFA .1000E-02
(E4res1er*s an.) I DIFB .2002E+02

rU1EER CF CUTFtlT FILES 2
.CllT file .501 file

iSummary print interval (d) 1

tbde print f requency 1 Three depth sectrents for the sucmar/
Print options: 1. 2 or 3 2 file- (O's default to thirds of the
1: Time intervals / print 1 profile) (mm) -

22 days / print !65.0 Surface to Edepth 173 CCO

3: tb. of prints (even) 4 Depth 1 to Edepth TJ (U3
Depth 2 to (depth 0?] OCO

**************************************************************************
.

**************************************************************th********4*
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TABLE C-1. TWICA_ LE/Of1 ItFOT WILE PCR GCOT 2CTE 5IM_LATICt1 cen t2 rum

TIPES AT LHICH * . CUT FILE 15 CESIPED + 14 po n t crtico = !)

Date or Titre of dav Date er Time of day
Dav no. ( to nearest tenth) Da/ no. ( to neeracit ten th )

. . .

011CT25 011CC'6
'

.c >
010127 .5 01042-' .0

********************************************************************e**,4
**************************************************************************

INITIft FCTILE EATA COLLRE MICtE MD CCO2
*****(HCII. and CO3 Will be determir,ed by CCCC and Ca levels >****

EFTH C1 EO1 FCCC FCLT2
CELTENT nol/1 atm. -

1 1.24 0.44 1.44 .E0
1.15 4.15 1.15 .CCCO
1.15 4.15 1.15 . 0 LEO

4 1.15 4.15 1.15 .0 LEO
5 1.15 4.15 1.15 .0370 t6 1.15 4.15 1.15 . 0LIO
7 1.15 4.15 1.15 .0CCO
8 70.60 15.20 39.00 .CUTO
9 70.60 15.00 39.20 .E0

10 20.60 15.EM 39.00 .CCCO
11 20.60 15.00 39.00 .CCCO g

*******************************************v************************** W
**********************************************************************

INITIfL FEPILE CATA - SOLLRE CATICr6. LIFE AD GYF9_N
*********************************************************

E@TH Ca PtJ Na K Lime Gyps.vn
SEEt B IT .i.iv 1/1 -f rac ticn-

1 1.41 0.59 0.60 0.10 .C050 .0000
2 1.18 1.05 3.59 0.10 .1000 . WOO
3 1.18 1.05 T.59 0.10 .1000 .0000
4 1.18 1.C5 3.59 0.10 .1000 .0000
5 1.18 1.05 3.59 0.10 .1NO .C000
6 1.18 1.05 3.59 0.10 .1WO .CCCO
7 1.18 1.05 3.59 0.10 .1000 .0000
8 15.70 21.90 70.10 0.10 .10C0 .CC00
9 15.70 21.90 70.10 0.10 .1000 .0000

10 15.70 21.90 20.10 0.10 .1000 .0000
11 15.70 21.90 T.10 0.10 .1000 .0000

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

O
- . - .,, .. -
Am.nGm.rtt A!Jpiq081#0n 2$4
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TAELE C-1. TYPICfL LEf4H1 UFUT FILE PCR Ff3]T ;*CtE SIFLLATICN. ccntinued.

INITIA FFCFILE EATA - E/CW4EEAELE CATICNS. CEC JtO cH
*********************************************************

WFTH Ca Ma na V CEC cd
EECtENT neo &c

1 365.CO 150.CO ~'5.C0 5.C0 595.00 7 . "'O
2 375.00 160.00 55.C0 5.C0 505.00 7.70
3 T'5. 00 160.CO 55.C0 5.00 505.00 7.70
4 ~75.00 160.00 "3.C0 5.00 595.C0 7.70
5 3~5.C0 160.CO 55.C0 5.00 595.20 '.70
6 Z .00 le0.C0 55.00 5.C0 595.C0 7.70
7 M .CO 160.CO "5.00 5.00 595.00 7.70
8 Z .00 160.00 "2 .00 5.00 595.C0 7.70
9 375.00 160.CO 55.CO 5.CO 595.CO 7. FJ

10 ~75. N 160.CO 55.00 5.00 595.00 7.70
11 ~75.C0 160.C0 55.C0 5.00 595.00 7.70

***********************************************************************
***********************************************************************
*********************************************************************** g

ER ECTIVITY C FFICIENTS j
******************************************************* I

EECtENT Mg/Ca Ca/Na Ca/K Mg/K Mg/Na k/Na !

1 .0XE+01 .COCE+00 .CCOE+C0 . 00CE+00 .000E+01 .00CE+01
2 .COCE+01 .000E+00 .00ZE+00 .C00E+CO . 0CE+01 . 00CE+01 j
3 .COCE+01 .00CE+00 .000E+00 .00CE+C0 .00CE+01 .00CE+01 I

4 .COCE+01 .00CE+00 . 00CE+00 .00CE400 .00CE+01 .00E+01
5 .OCOE401 .00CE+C0 .OCCE+00 .0COE+00 .00CE+01 . 00CE+01
6 . NCE+01 . 00CE+03 . 0CCE*00 .COCE+C0 . 00CE+01 . 00CE+01
7 .C00E+01 . 00CE+CO .COCE+00 .000E*00 .000E+01 .00CE+01
8 .000E+01 .000E+00 .COCE+00 .000E+00 .00CE+01 .000E*01
9 .0CCE+01 .CCCE400 . 00E+00 .00CE+C0 .0COE+01 .0COE+01

10 .000E+01 .00CE+00 . 00E+00 .000E400 .000E+01 .00CE401
11 .COCE+01 . 00CE+00 .000E400 .COCE+00 .000E+01 . 00CE+01

***********************************************************************
***********************************************************************
Soll Particle si::e distribution Conductivity matching f actor
Laver Clay Silt Rho Organic Hydr. ccnd. Matric cot'1 -

no. carbon
,

% % kg/dm3 */. m/d FPa

1 38. 42. 1.20 1.0 732. O.
2 55. 3. 1.20 1.0 E2. O.
3 55. 3. 1.70 1.0 7~2. O. -

#4 55. ~5. 1.~0 1.0 E2. O.
5 55. 2. 1.70 1.0 732. O.
6 55. 2. 1.~0 1.0 732. O.
7 55. 2. 1.70 1.0 E2. O.
8 42. 53. 1.~5 1.0 732. O. |
9 42. 53. 1.3 1.0 732. O. '

O 10 42. 53. 1.~5 1.0 7~2. O.V 11 42, 53. 1. 2 1.0 7~2. O. j

!
1
!
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!
i

TAEtE C-1. TYPICit. LEfoti IrfUT RLE FrP FCOT ZCf E 3IF1.LATICt1 c :n t irm ,

j

l
F article density I g/dc.3 : Clav 5and Orcanic rretter !

2.65 2.65 1.10
*************************************************************************
*************************************************************************
Ecli | Starting values | FNdrological Characteristics: Foot
laver | | | fractico
no. ; Fot' 1 or Theta fEV ECf41 >S : ( for const

| LPa | kPa rrvn /d | rcot distr)
;

1 -1515.0 0.0DC0 .1TE+01 3.00 1C00. O.100
2 -1515.0 0.0000 .10CE+01 3.50 1000. 0.1"O <

l? -1515.0 0.C000 .10CE+01 4.CO 10CO. 0.200
4 -1515.0 0.0000 .10CE+01 4.50 10C0. 0.200
5 -1515.0 0.0000 .15E+01 5.C0 1000. 0.150
6 -1515.0 0.0000 .20CE+01 5.50 1000. 0.1CO
7 -1515.0 0.CCEO . 24E+01 6.00 1 COO. O . TO
8 -1515.0 0.0C00 .27CE+01 6.40 1000. 0. TO
9 -1515.0 0.C003 . N +01 6.70 10CO. 0.0C0 t

10 -1515.0 0.00D0 .!KE+01 7.00 1003. 0.000
11 -1515.0 0.0000 . !C&+01 7.C0 1CCO. 0.000

i ********************************************************s**************
CRCP CATA

Creo Planting Erreroence Maturity Harvest Pel. Croo Plants Pan
no Poot Plant rcot cover per factor

...........Date or Day no ............ deoth frac so. m

1 010120 040120 060120 060120 1101'O 1.C0 0.8 2.000 1.00
2 010121 040121 060121 060121 110121 1.00 0.8 2.000 1.00
3 010122 040122 060122 060122 110122 1.00 0.8 2.000 1.C0

**********************************************************************
RAIN /IFRICATICN fND WATER CCtf OSITION

ST(6 TING TItt : ft10LNT ! RATE | Ca Mg Na K

Date or: Tenth | ? | (C1) (504) (FCO3)
Day no.|of day m trm/d trrnol/l

| - | ! |

011520 .2' 7.0 000.0 0.00CE+03 0.CCOE+00 0.00CE+00 . 00CE+00
' O 00CE+00 0.000E+00 0.200E+01

021520 . 2. 11.0 300.0 0.0CCE+00 0.COCE+00 0.00CE+00 .00CE+00
0.C00E+00 0.000E+00 0.000E+01

0701'O .2 25.4 700.0 0.COCE+00 0.C00E+00 0.CCOE+00 .20CE+00
0.000E+00 0.000E+00 0.030E+01

041820 .2 33.4 TCO.0 6.160E+00 2.06CE+00 2.87E 01 .COCE+00
4.120E+00 1.146E+01 1.81~E+01

04:020 .2 ~3.0 ZOO.0 0.C00E+C0 0.00E+00 0.COCE+00 .C00E+00
0.000E+C0 0.000E+C0 0.00CE+01

042920 .2 33.4 700.0 6.16E+CO 2.06CE*{0 2.87E+01 .03CE+00
4.12CE+CO 1.146E+01 1.81~E+01 gT0520 33.4 700.0 6.16CE+00 2.060E+00 2.87CE+01 .00CE4CO.-

4.12CE+C0 1.146E+01 1.81~E+01

|au c, . ee 4 n a. e
i. . _ ~ . _ -
j,,am un
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. . - . . . - - . . - - . . - - . - . - - . .

_ TAELE C-1. TWICtt LE/Of1 ItFUT ;[LE FCF FCOT 2CtE SIM.LATICN. ccntinum.

0506 0 .2 50.0 ~CO.0 0.KE+00 0.RE+00 0.0TE+00 . KE-C0
0.WCE+00 0. DICE +00 0.NE+01

051120 .2 Z.4 7C0.0 6.16E4C0 2.06E+00 2.87E+01 .00CE+m
4.13:E+00 1.146E+01 1.81~E+01

051620 .2 %.4 700.0 6.16E+00 2.0cE@ 2.87E+01 . RTE +00
4.12CE+C0 1.144E+01 1.81~E+01

052133 .2 T.4 700.0 6. lee +00 2.06CE+00 2.87E+01 . NE+00
4.12T+00 1.146E+01 1.81 ~E+01

E52720 .2 I.4 ~O0.0 6.16N+00 2.060E+00 2.87E+01 .COCE+00
4.12T +C0 1.14AE+01 1.81~E+01

060120 .2 I.4 200.0 6.16E+C0 2.06E+00 2.87E+01 .0KE+00>

-

4.12E+CO 1.146E+01 1.81CE+01 >

060520 .2 %.4 700.0 6. lee +CO 2.06E400 2.87CE+01 .CCN+00
4.12E+C0 1.14cE+01 1.81~E+01

060620 .2 29.0 2CO.0 0.CWE+00 0.COE+00 0.000EG .00CE+00
0.00E+C0 0.00E+00 0.CWE+01 '

0609:0 .2 Z.4 200.0 6.16E+00 2.06E+00 2.870E+01 .00CE+00 4

4.12CE+00 1.146E+01 1.81~E+01 t
061320 .2 %.4 7C0.0 6.16E+C0 2.06E+00 2.870E41 .0NE+00 t

4.12CE+CO 1.146E+01 1.81~E+01
061720 .2 33.4 700.0 6.16E+C0 2.06CE+00 2.870E+01 . NE+00

4.12E+00 1.146E+01 1.81F01
06 3 .2 ~3.4 700.0 6.160E+VO 2.06E400 2.870E+01 .000E+C0

4.12CE+E 1.146E+01 1.81~E+01
062720 .2 %.4 200.0 6.16EG 2.060E+00 2.870E+01 .000E+000 ;

4.12CE+00 1.146E+01.1.81~E+01
070320 .2 33.4 700.0 6.16CE400 2.06E6 2.87CE41' .000E+00

4.12E +00 1.146E+01 1.81~E+01,

070620 .2 32.0 700.0 0.00CE+00 0.000E+C0 0.000E+00 .00CE+00
0.000E+00 0.00E+C0 0.00CE+01

070920 .2 33.4 TOO.0 6.16CE+00 2.06EE+00 2.870E+01 .000E+00
4.12E+00 1.146E+01 1.81~E+01-

071520 .2 33.4 ~00.0 6.16E+00 2.06E+00 2.87E+01 .COCE+00
4.12EE+00 1.146E+01 1.81 E+01 1

07 3 .2 33.4 ~00.0 6.160E+00 2.060E+00 2.87E+01 .ONE+00 |

4.12E+00 1.146E+01 1.81 B 01 |072920 .2 33.4 000.0 6.16CE+00 2.06E+00 2.870E+01 .000E+00
4.12CE+00 1.146E+01 1.81~E+01

080633 .2V 33.4 !O0.0 6.16CE+00 2.06E+00 2.87E+01 .00CE+C0
7. 4.12E+00 1.146E+01 1.81~E+01

001020 .2, 10.0 ~C0.0 0.000E+C0 0.000E+00 0.000E+C0 .00CE+00
0.00E+00 0.00EE+C0 0.00CE+01

081420 .2 2.4 000.0 6.16E+00 2.060E+00 2.87EE+01 .000E+03
4.12CE+0C 1.146E+01 1.81~E+01

082120 .2 33.4 200.0 6.160E+CO 2.060E+00 2.870E41 . 00E+C0
4.12CE+00 1.146E+01 1.81~E+01

OB'020 .2 33.4 700.0 6.16E+00 2.06CE+00 2.87EE+01 . 00CE+00
4.12E+C0 1.146E+01 1.81T 41

090720 .2 33.4 ~00.0 6.16E+00 2.06EE+00 2.872c+01 . 00EE+00
l4.12CE+00 1.146E+01 1.81~E+01 1

0 091020 .2 32.0 !O0.0 0.00CE+00 0.000E+00 0.000E+00 .000E+C0 I
0.00CE+C0 0.000E+00 0.C00E+01 |
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TAELE C-1. TWICft LE/Ot1 ITFUT FILE FCR FWT 2CtE SIMl ATICt4. ccntinwJ.

091520 .2 Z.4 TCO.0 6.16M+m 2.0M+CO 2.87E+01 .00E+00
4.12E+00 1.146E+01 1.81~E+01

0022~0 .2 33.4 700.0 6.16&+C0 2.06E@ 2.87E+01 .CCCE+00
4.1:T+00 1.14eE+01 1.81E+01

0931:0 .2 Z.4 700.0 6.16 W +00 2.06CE+00 2.87 E+01 . LXNE+00
4.120E+00 1.14eE+01 1.81~E+01

101020 .2 Z.4 7C0.0 6.16E+C0 2.06W+00 2.87E+01 .00CEG i

4.120E+CO 1.146E41 1. 81 -~E+01
'101520 .2 31.0 0C0.0 0.0CE+00 0.NCE+00 0.000E+00 .00EG

O.0COE+00 0.000E+00 0.CDOE 41
102020 .2 33.4 700.0 6.16E+C0 2.060E+00 2.87E41 .00CE+CO

4.12CE+00 1.146E41 1.81~E+01
10 020 .2 33.4 700.0 6.160E+00 2.06E+C0 2.870E+01 .CCCE+00

4.12E 40 1.146E+01 1.81~E+01
111020 .2 Z.4 200.0 6.160E+00 2.06CE+00 2.870E+01 .000E+00

4.12CE+00 1.146E+01 1.81~E+01
111520 .2 18.0 0C0.0 0.COCE+C0 0.000E+m 0.000E*00 .00 E+C0

0.C00E+C0 0.000E40 0.00E+01
121~20 .2 12.0 700.0 0.C00E+00 0.C00E+00 0.000E+00 .00CE+C0 g

0.0CE+00 0.00CE+00 0.00E+01
**********************************************************************

FERTILIZER ffFLICATICNS

TIN Ca Mg. Na K
Start of (C1) (EO4) (HCO3)

day nt.vnber .Tal/sq.-

. . . .

010220 00.0000 .0000 .0000 00.COOO
00.0000 00.0000 .0000

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

FOTENTIfL ET (LEE)LY TOTALS. mrn) AND CEFTH TO WATER TAELE (mm)

LEEK NO. ET WATER TAR.E

1 0.5 O.
2 0.5 O.
3 0.5 O.
4 0.5 O.
5 0.5 O.
6 0.5 O.
7 0.5 0.

8 0.5 O.
9 1.0 0.

10 1.0 0.

11 1.0 0.

12 1.0 0.

13 10.7 0.

14 10.7 0.

15 10.7 0.

16 10.7 0.

.

Reno Cre.k Permn No,479 Ryss.d
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TAEtf C-1. TNPICit LEFOf1 IPPJT FILE FCF FCGT ZC(E 31FluTICt1cco tinve j ..

-

17 10.7 G.
18 25.1 0.
19 . Z.1 0.
33 25.1 0.
21 25.1 0.
22 2.5 - O.
2; '*5. 5 O.
24 2.5 O.
25 ~5.5 O.

'

26 2.5 0.
27 41.2 0.
28 41.2 0.
~9 41.2 0.
20 41.2 0. -!
21 24 .0 0.
32 24.0 0.
I ~4.0 0.
24 ~4.0 0.
Z 24.0 0,
26 21.0 0. t
37 21.0 0.
28 21.0 0.
29 21.0 0.
40 21.0 0.
41 10.2 0.
42 10.2 0.O 4= ~= c-
44 10.2 0.
45 0.5 O.
46 0.5 O.
47 0.5 O.
48 0.5 O.

,

49 0.5 O.
50 0.5 O. 1

51 0.5 O. i

52 0.5 O.
53 0.5 0.

1 0.5 0.
2 0.5 O.
3 0.5 0.
4 0.5 0.
5 0.5 O.
6 0.5 0.
7 0.5 O.
8 0.5 O.
9 1.0 0.

10 1.0 0.
11 1.0 0.
12 1.0 0.
13 10.7 0.
14 10.7 0.
15 10.7 0.t

Reno Creek Permet No. 479 #evoed
Am@ent ApphC5tiert 2.14
11/2$ 13 16 85



T^ ELE C-1. TfPIC/L LEKH1 IrFUT FILE FC6 FCOT ICtE SIf-tlATICrl. cm t a nim .

16 10.7 0.
17 10.7 0.
18 25.1 0.
lo 25.1 0.
33 ".1 0.
21 15 .1 3.
- _v . .; 0.
27 !5.5 0.
24 3.5 0.
25 75.5 0.
26 55.5 O.
27 41.2 0.
29 41.2 0.
29 41.2 0.
70 41.2 0.
31 74.0 0.
72 74.0 0.
~3 74.0 0.
74 T4.0 0.

s
~~5 74.0 0.
T6 21.0 0.
7 21.0 0.
78 21.0 0.
39 21.0 0.
40 21.0 0.
41 10.2 0.
42 10.2 0.
45 10.2 0.
44 10.2 0.
45 0.5 0.
46 0.5 0.
47 0.5 0.
48 0.5 0.
49 0.5 O.
50 0.5 O.
51 0.5 0.
52 0.5 0.

1 0.5 O.
2 0.5 O.
3 0.5 O.
4 0.5 O.
5 0.5 O.
6 0.5 0.
7 0.5 O.
8 0.5 O.
9 1.0 0.

10 1.0 0.
11 1.0 0.
12 1.0 0.
13 10.7 0. l

14 10.7 0.
15 10.7 0.

|n o e, e.,ma 47, n .. 4
e. nom.nt Appacei,on 214 l
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TAELE C-1. TYFIC/L LE;LH1 IBFtJT f !LE FCR FCOT ?crE SIFtt.ATICt1 ccntmte),

16 10.7 0.
17 10.7 0.
18 25.1 0.
19 25.1 0.
TO 25.1 0.
21 2". 1 0.
22 3.5 0.
23 Z.5 O.
24 2. 5 O.
25 2.5 O.
26 ~5.5 O.
27 41.2 0.
28 41.2 0.
29 41.2 0.
70 41.2 0.
31 T4.0 0.
32 74.0 0.
~3 !4.0 0.
74 74.0 0.

t2,".; T4.0 0.
26 21.0 0.
37 21.0 0.
CB 21.0 0.
39 21.0 0.
40 21.0 0.

O 41 10.2 0.
42 10.2 0.
43 10.2 0.
44 10.2 0.
45 0.5 0.
46 0.5 O.
47 0.5 0.
48 0.5 0.
49 0.5 O.
"O 0.5 O.
51 0.5 O.
52 0.5 O.

O

Reno Creen PermM No. 479 RevW
Amenecent Apphcste 214
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TAELE C-2. LE/CrN ItFUT FILE ~CF 44 PETEF FKFILE.

CFEMTEST ATM4AT ER-S^L INI TV-f tR JT-- [ N TEF/CT I CH
SItt.LATICN F1iRICDS (Data must t:e cresent for each item, even i f i t not used ) 'I
Date tyce (US:1 LF 2)

1
Starting date 010105 E-dino (date or day ne.. 0101:3Largest time interval (day) .10DCEW Pkw. treta change / tine st .1COCE-01Read theta (1) or oct'l(2) 2 Celc.sel.ccefF? 0:no 1:vssNo. of water applicaticns 1117 No. Chemical applicaticosCycles through data 1

1 No. c4 crops 9K-Th-h f rom FSD: ves ( 1 )no( 0) 1 Trace lien ) O(off)No. of time steps /chemec 40 1

FFTILE CETAILS

Profile depth (nm) 440X+M Ecttcm to_odary ccnditicnSegment thickness (nm) . 4 ATE +04 :1 er '5. water table death .000CE+00
2

FCR LNIFCFM FRWILE:
(fov ncn-zero value tere will override those in tre

table of hvdrological characteristics teltw unless K-Th-h calc. frtw FSD).
..

Soil bulk density Mg/cu.m t

.GXIE+0D Air rw value' LPa .OXW6Exponent in Camptell 's eq .000CE+00 Sat'd L values (em/ day) .0002E+00

FCR STEf4)Y-STATE FLOWS (A ncn-zero water flux density will prevent calls tc
the water flcw subroutine, fix flux and theta and set ET to 0. .

Steady state? y(l), n(0) 0 gWater flux density (am/d) .1kNU Water ccntent ( theta) .2"0CE+<0
CECP DATA

Plants present: 1 yes. O no
1 Wilting point (soil) kPa .150EE+04! Max (actual tran/potl tran) .1102E+01 Min.rcot water pot'l(kpa) .000CE+04Roots: Ccnst(1) tgrowing(2) 1 Max. root water pot'l(Epa) .0020E+C0Root length (not used)

.50COE+03 Poot ficw resistance term .10EEE+01
DIFFUSICN/DIEERSICN

Molecular diffusion ! Do .10CJ+03 Discersivity (nm) .1002E+03coef ficient (mm2/d) I DIFA .10 LYE-02'

(Bresler's % ! DIFB .1000E42

tuTER 7 Ch FILES O
.CLIT file-

.ELN file
Summary print interval (d) ittde print frequency

1 Three depth segments for the sunmaryPrint optiens: 1. 2 or 3
file (O's default to thirds of the1: Time intervals / print 1 profilei ( rrm) t23 days / print 265.0 Surface to [ depth I?] 000

i

3 No of prints (even) 4 Depth 1 to [ depth T 3 000
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * Caep th 2 to [ dept h -~? 3000

************************************************s**************************
.

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

n no cr a ewm 47e nevi o
Am.mDpent ApphCM on 2.14
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TAELE C-2. LE/Ot1 ItFUT FILE FCF< 44 E7ER FFCFILE. ccotinued.

TIms AT MiICH *. CUT FILE 15 EESIFED (1+ print cptico = 3)

Date er. Time of day Date or Time of day
Day no. ( to nearest tenth) Day no. ( to neares t tent.h)

. . .

122688 .2 122988 .6
010189 .5 010489 .0

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

INITICL FEOFILE DATA - SCLLIEtE fNICtB MD cCO2
* **** RCO3 and CCC will be determined by pCO2 and Ca levels) ** * a

EEPTH C1 E04 HCO3 FCO2
SEGE NT Tec1/1 atm.

1 1.24 0.44 1.44 .00~0
2 1.15 5.15 1.15 .03 0
3 1.15 5.15 1.15 .00~0
4 1.15 5.15 1.15 .00 0
5 1.15 5.15 1.15 .00'O t

6 1.15 5.15 1.15 .00~0
7 1.15 5.15 1.15 .00 0
8 1.15 5.15 1.15 .00~0
9 1.15 5.15 1.15 .00~0

10 1.15 5.15 1.15 .03 0
11 1.15 5.15 1.15 .0CCO

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

INITIfL FECFILE DATA - SCLUELE CATICFS. LIN AND GYFS.M
*********************************************************

EEPTH Ca Mg Na K Lime Cupsum
EECtENT J.iw1/1 -f rac tion-

1 1.41 0.59 0.60 0.10 .00C0 .00C0
2 1.18 1.05 3.59 0.10 .C000 .0000
3 1.18 1.05 3.59 0.10 .0000 .0000
4 1.18 1.05 3.59 0.10 .0000 .0D00
5 1.18 1.05 3.59 0.10 .0000 .0000
6 1.18 1.05 3.59 0.10 .0000 .0D00
7 1.18 1.05 3.59 0.10 .0000 .0CEO
8 1.18 1.05 3.59 0.10 .C000 .0000
9 1.18 1.05 3.59 0.10 .0000 .00C0

10 1.18 1.05 3.59 0.10 .00D0 .0000
11 1.18 1.05 3.59 0.10 .C000 .0000

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

O

... _ .,9 ._
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TAELE C-2. LE/LH1 ItFtJT FILE FCF 44 PETFS FFCFILE. cent 2nved. |
i

INITIft. FFGILE CATA - EXCW4EAELE CATICtG. CEC fm cH )
********************************************************* '

EEPTH Ca Mg Na k CEC pH
EECtENT -Tw / > g

1 365.00 150.00 -'5. C0 5.N 5%.00 7.70
2 375.00 1ee.00 "5.00 5.00 5%.00 7.70
3 375.00 160.20 55.C0 5.00 5CS.C0 7.70 |
4 375.00 160.00 55.00 5.00 595.C0 7.70
5 375.C0 160.00 55.00 5.00 5C5.C0 7.70
6 375.00 '160.00 55.00 5.CO 595.00 7.70
7 Z .00 160.00 55.00 5.00 595.00 7.70

'
8 ~75.00 160.00 55.00 5.00- 5 % .00 7.70
O ~75.C0 160.00 55.00 5.00 595.00 7.70'

'

10 375.00 160.00 55.20 5.00 5 % 00 7.70
11 075.00 160.00 55. 2 5.00 '595.00 7.70 -

***********************************************************************
*********************************************************************** ;

^*********************************************************************** t

L:ElECTIVITY CCEFFICIENTS
*******************************************************

SEC+ENT Mg/Ca Ca/Na Ca/K Mg/K Mg/bla K/Na ;

1 .000E+01 .00CE+00 . 00E+00 .000E+EO .000E+01 .002E+01
'

.000E+01 .000E+00 .200E+CO . 00EE+00 .000E+01 .00EE 41 g1
3 .000E+01 .COCE+00 .000E+W . NE+00 .0COE+01 .00CE-@1 W
4 . 000E+01 .000E+00 .00EE+00 .000E+00 .NOE+01- .0ECE+01-
5 .000E+01 .00EE+00 .COE+00 .00EE+00 .0EEE+01 .00EE+01
6 .C00E+01 .000E+C0 .00EE+00 .C00E+00. 000E+01 .00EE+01
7 .00E+01 .00EE+00 . 00EE+00 .000E400 .COEE+01- . 00EE+01
8 . NEE +01 .00EE+00 .00EE+00 .00EE+00 . 00EE+01 .000E*01
9 .00EE+01 .00E+00 .000E+C0 . 00EE+00 .000E+01 .00EE+01-

10 .00EE+01 .00EE400 .COEE+00 .CE E400 .00EE+01 .000E+01
11 .ONE+01 . 00EE+00 . 00EE+00 .0ME+00 .000E+01 .00EE+01

***********************************************************************
***********************************************************************
Soll Particle size distritution Ccnductivity matching factor
Laver Clay Silt Rho Organic FWdr. cend. Matric pot'1

no.
~

Carbon
% % kg/dm3 */. trrn/d kPa

1 M. 42. 1.~5 1.0 7'2. O.
2 55. 2. 1. 3 1.0 3. O.
3 55. ~5. 1.35 1.0 3. O.
4 55. 3. 1.05 1.0 3. O.
5 55. 3. 1.~5 1.0 3. O.
6 55. 3. 1.05 1.0 3. O.
7 55. 2. 1.40 1.0 3. O.
8 2. 35. 1.40 1.0 3. O.

h:
9 55. =. 1.40 1.0 3. O.

10 2. 35. 1.40 1.0 3. O.
11 2. ~5. 1.40 1.0 3. O.

Reno Creon Permit No. 479 Reweed
Amendment Appleation 2/94
11/2543 16 90
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TAE4_E C-2. LEf041 ITFUT FILE FCE 44 TTEP FtTILE. ccotinued.O
Particle density 6 g/dm3: Clay Sand Organic matter

2.65 2.65 1.
***********************************************10
**********************************************************************e**

*

*************************Soll | Starting values | Hydrolcgical Characteristics: Footlaver !
i fractionno. | Fot ' l or The ta : (EV EC41 tS | ( for ccnst! tPa : ipa trm /d ; root distr)

,

| |
4'

1 -715.0 0. COCO .1CE +01 3.00 732. 1. N02 ~715.0 0.0000 .10N+01 3.50 3. 0.ON3 -715.0 0.CK'E0 .1CEE+01 4.N 3. 0.CEO4 -715.0 0.m00 .1CEE+01 4.50 3. 0.0005 -715.0 0.0000 .15E+01 5.C0 3. 0.0006 -715.0 0.C000 .200E+01 5. 'J3 3. 0.0C07 -715.0 0.C000 . 24E+01 6.00 3. 0.0008 ~715.0 0.COCE .27CE+01 6.40 3. 0.0009 -715.0 0.00E0 .29CE+01 6.70 3. 0.00010 -715.0 0.0000 .200E+01 7.00 3. 0.CO3
s

11 -715.0 0.0000 .!CCE+01 7.00 0. COO
**************************************************3.*********************

CFCP DATA

Crop Planting Emergence Maturity Harvest Fe1. Crop Plants Pan l
'no Foot Plant rcot cover per factorL ...........Date or Day no ............ depth frac sq. m
!

1 010105 040105 060105 060105 110105 1.00 0.8 2.0C0 1.002 010106 040106 060106 060106 110106 1.00 0.8 2.000 1.C0 '3 010107 040107 060107 060107 110107 1.20 0.8 2.C00 1.004 0101C8 040108 060108 060108 110108 1.20 0.8 2 C00 1.005 010109 040109 060109 060109 110109 1.00 0.8 2.000 1.C06 010110 040110 060110 060110 110110 1.00 0.8 2.000 1.C07 010111 040111 060111 060111 110111 1.00 0.8 2.0C0 1.228 010112 040111 188111 1EE112 110112 1.00 0.8 2.0C0 1.000 010113 040113 060113 060113 11011 1.00 0.8 2.000 1.00 !******************************************3*****************************
RAIN / IRRIGATION ftO WATER COFOSITICN.

STATIBG TIPE I stOJ4TI RATE i Ca Mg Na K
4

! Date ort Tenth ! ! | (C1) (504) GCCC)Day no. of day | trm I mm/d i mmol/l
-- ! ; !

041C05 .2 100.0 50.0 0.000E+00 0.000E+00 0.000E+00 . 00CE+00
0.000E+C0 0.00CE+00 0.000E+01051N5 .2 745.0 200.0 8.2~EE+00 2.0ME+00 1.521E+01 .000E+00
6. 77E+00 1.177E+01 5. 57E+00061C05 .2 100.0 50.0 0.00CE+00 0.00E+00 0.00CE+00 .000E 6
0.00CE+00 0.000E+00 0.000E+01071CU5 .2 ?45.0 200.0 8.2'OE G 2.06CE+00 1.521E+01 .00CE+CU
6.77E+C0 1.177E+01 5.57E+CO

Rene Creen Perm t W 479 Revesea
Amorenerit Appew.etum 294
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TAEt.E C-2. LEfO tt
IrFUT FILE FCF 44 PhiLW FCCFILE. emunved.

081005 .2 100.0 50.0 0.CWE+C0 0.ONE+C0 0. CODE +C0 .000EH3D
0.00E+00 0.00E+00 0.0CEm1OW105 .2 T45.0 .'TO . 0 8.2?E m0 2.06E +00 1.521E+01 .00E+03
6. WE+C0 1.177E+01 5. 57E+00041205 .2 1CO.0 50.0 0.00E+C0 0.000EW 0. CODE +00 .000E+00
0.CCOE+00 0.COCE+00 0.000E+01051036 .2 745.0 330.0 8.rE+03 2.06E+00 1.521E+01 .000E+C0
6. 77E+C0 1.177E+01 5.57CE+00061036 .2 100.0 50.0 0.CCOE400 0.000E+00 0.000E+00 .0COE+00
0.000E+00 0.000E+00 0.00E401071006 .2 T45.0 333.0 8.2?&+00 2.06N+00 1. 521E+01 .000E+00
6. 77E+00 1.177E+01 5. 57E+00081206 .2 120.0 50.0
0.000E+CO 0.00CE+CO 0.00CE+C0 .000E+00
0.000E+00 0.0COE+00 0.00CE+01PO106 .2 T45.0 313.0 8.2?E +00 2.06CE+00 1.521E+01 . 00CE+00
6.77CE+C0 1.177E+01 5.57CE+00041007 .2 1CO.0 50.0
0.000EHD0 0.00CE+00 0.00CE400 .00CE+000.0C +00 0.C00E+00 0.030E+01051007 .2 T45.0 200.0 8.2TE+C0 2.0cE+00 1.521E+01 .00CE+00 t

6. 77CE+00 1.1-'E+01 5. 57E+00061007 .2 1CO.0 "0.0
0.COCE+00 0.00CE+00 0.00E400 .COCE+00
0.00E+00 0.00E+00 0.000E+01071007 .2 745.0 200.0 8.2!E+00 2.06CE+00 1.521E+01 .000E+00
6. 77CE+00 1.177E+01 5. 570E+C0C81007 .2 100.0 50.0
0.000E+00 0.00CE+00 0.00CE+00 .00CE400
0.00CE+00 0.000E+C0 0.0CEE+01 g

091007 .2 !45.0 200.0 8.22E -00 2.06E+00 1.521E+01 .000E+00
6.77E+00 1.177E+01 5.57CE+00041008 .2 100.0 50.0 0.00E400 0.000E+00 0.000E+00 .000E+00
0.00E+00 0.00CE+C0 0.00CE+01051008 .2 T45.0 200.0 8..TE+00 2.06E+00 1.521E+01 .000E+00
6.77E+C0 1.177E+01 5.57E+000610CB .2 100.0 50.0 0.000E+00 0.000E+00 0.00CE+00 .000E+00
0.00CE+00 0.C00E+00 0.0CE41071008 .2 TA5.0 330.0 B.CE+00 2.06Em0 1.521E+01 .000E+00
6.77E+00 1.177E+01 5.57E+00081008 .2 100.0 S3. 0 0.002E+00 0.00CE+00 0.00E+00 . 00CE +C0
0.0CE+00 0.WCE+00 0.COCE+01091008 .2 * 745.0 200.0 8.CE+00 2.06CE+C0 1.521E+01 .000E+CO

.

6.770E+00 1.177E+01 5.57CE+00041009 e2 120 .0 50.0 0.0CCE+00 0.00CE+00 0.00CE+00 .00CE+CO
0.000E+00 0.C00E+00 0.00CE+01051009 .2 245.0 200.0 8.2 E+00 2.060E+00 1.521E+01 .000E+00
6.77CE+C0 1.177E+01 5.57CE+000610C9 .2 1CO.0 50.0 0.00CEHD0 0.00E+00 0.000E400 .000E+00
0.00CE+00 0.000E+00 0.00DE+01071CM .2 T45.0 000.0 8.C 400 2.060E+00 1.521E+01 .00E+00
6. 77CE+00 1.177E+01 5.57E400081009 .2 100.0 50.0 0.000E+00 0.000E+00 0.00CE+00 .000E+f0
0.00CE+00 0.00E+C0 0.0CE+01 !

091009 .2 T45.0 000.0 8.m+00 2.06E+00 1.521E41 .000E+00
|

6. 77E+C0 1.177E+01 5. ut +C0 ,

i

!
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TAEt E C-2. LEACH 1 ItFUT FILE FCF< 44 PE~EF FCCFILE. centinued.

\)
041010 .2 100.0 50.0 0.000E+C0 a.C00E+00 0.CCCE+00 .COCE+C0

C.JXE+00 0.00E+CO 0.00E+01
051010 .2 745.0 200.0 8.2TE +00 2.062E+C0 1.521E+01 . 00E+C0

6. ~7E+00 1.17'E+01 5.57E+00
061010 .2 1CO.0 50.0 0.0CW+00 0.RXDEG 0.00E+00 .00CE+00

0.K0E+00 0.C00E+00 0.00E+01
071010 .2 T45.0 200.0 8.2T&+00 2.CECE+00 1.521E+01 . CODE +CO

6.77CE+00 1.177E+01 5.57E+00
081010 .2 100.0 50.0 0.00CE+CO 0.TCE+CO 0.COCE+00 .COCE+C0

0.00CE+m 0. CON +00 0.000E+01
091010 .2 745.0 200.0 8.2T&+C0 2.06CE+00 1.521E+01 .CCCE+00

6. 77E+00 1.177E+01 5. 570E+00
041011 .2 100.0 50.0 0.JXE+00 0.000E+CO 0.CCOE+C0 .00CE+00

0.COCE+00 0.00CE+00 0.000E+01
051011 .2 745.0 200.0 8.2?E@ 2.0cCE+C0 1.521E+01 400E+00

6. 77CE+C0 1.17?E+01 5. E 'E+00
061011 .2 100.0 50.0 0.00CE+C0 0.0CCE+C0 0.00CE+00 .000E+00

0.CCCE+00 0.CCOE+00 0.00N+01
071011 .2 345.0 200.0 8.2?M +00 2.06CE+00 1.521E+01 .000E+00 t

6.7'E+00 1.177E+01 5.57E+CO
081011 .2 100.0 50.0 0.TCE+C0 0. CODE +00 0.00CE+00 .00CE+00

0.CCOE+00 0.000E+C0 0.00CE41
091011 .2 !45.0 2CO.0 9.2~E+CO 2.060E+C0 1.521E+01 . 00CE+CO

6.77E+00 1.177E+01 5.57E+00
041012 .2 100.0 50.0 0.000E+CO 0.1TE+00 0.00E400 .000E+00

\ 0.00CE+00 0.000E+00 0.00 E+01
C51012 .2 !45.0 2C0.0 8.2TE+00 2.06E+00 1.521E+01 .00E+CO

6. 77E+00 1.177E+01 5.57CE+00
061012 .2 100.0 50.0 0.COCE+00 0.000E+00 0.0CCE+C0 .000E+00

0.00CE40 0.000E+00 0.000E+01
071012 .2 045.0 200.0 8.2TE+C0 2.060E+00 1.521E+01 .00CE+00

6.77E+00 1.177E+01 5.57E+00
081012 .2 100.0 50.0 0.00CE+C0 0.00CE+00 0.000E+00 .00CE+00

0.C00E+00 0.00CE+00 0.00E+01
091012 .2 245.0 200.0 8.ZE+00 2.06CE+00 1.521E+01 .00CE+00

6.770E+00 1.177E+01 5.57E+C0
041013 .2 40.0 50.0 0.00CE+00 0.000E+00 0.000E+00 .0COE+C0

0.000E+00 0.000E+00 0.000E+01
051013 . M 345.0 200.0 8.2?m+00 2.06E+00 1.521E+01 .00CE+00

E 6.77CE @ 1.177E+01 5.57E+00
061013 .h 40.0 50,0 0.0CCE+00 0.00E+00 0.00CE+C0 .00CE+00

0.C00E+C0 0.C00E+00 0.000E+01
071013 .2 745.0 200.0 8.2~E+00 2.06CE+C0 1.521E+01 .000E+00

6.~7E 6 1.177E+01 5.57 E+C0
081013 .2 40.0 50.0 0.0CCE+00 0.00E+00 0.ONE+00 .00E+CO

0.00E+00 0.0TE+00 0.00E+01
091013 .2 245.0 200.0 8.2'E+C0 2.06CE+00 1.521E+01 .00CE+CO

6.77CE@ 1.177E+01 5.57E+00
041014 .2 40.0 50.0 0.00E+C0 0.00CE+00 0.00CE+00 .0CE+W

0.0TE+CO 0.000E+00 0.COCE+01

0 061014 .2 40.0 50.0 0.COCE+00 0.0CCE+CO 0.000E+00 . 00CE+W
0.00CE+00 0.C00E+00 0.CO E+01
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Teet E C-2. LEffM1 IITUT FILE FCR 44 T ETFR WCFILE. ccntinued.
,

N1014 .2 40.0 50.0 0.C00E+00 0.CCCE+00 0.000E+00 .WCE40
0.CCCE+C0 0.COE40 0.0KE+01

041015 .2 40.0 50.0 0.COCE+00 0.000E+00 0.0CCE+03 .030E+C0
0.0CCE+00 0.000E+CO 0.CCCE+01

061015 .2 40.0 50.0 0.000E+00 0.0CCE+00 0.C00E+03 . 00CE+03
0.0CCE+f0 0.CCCE+00 0.COCE+01

W1015 .2 40.0 50.0 0.LOCE+C0 0.00CE+00 0.002EG .COCE+C0
0.00E+C0 0.CCCE+00 0.0WE+01

041016 .2 40.0 50.0 0.000E+00 0.C00E+00 0.002E+00 .00CEG
0.0COE+C0 0. OWE +{0 0.GXE+01

061016 .2 40.0 50.0 0.000E40 0.00EE+00 0.000E+00 .kECE+00
0.0W E+00 0.0CCE+00 0.00CE+01

081016 .2 40.0 50.0 0.0CEE+00 0.000E+00 0.00EE+C0 .00CE+03
0.ONE+C0 0.00EE400. 0.C00E+01

041017 .2 40.0 50.0 0.000E+00 0.E00E+00 0.00EE+00 .000E+03
0.0COE+C0 0.00CE+CO 0.COCE+01

EW1017 .2 40.0 50.0 0.00N+00 0.WCE+00 0.00EE+00 . 00CE+00
0.C00E+00 0.000E+00 0.00EE+01

081017 .2 40.0 50.0 0.COCE*00 0.00E+00 0.020E+00 .00E+00 t

0.000E+00 0.000E4T3 0.00EE+01
041019 .2 40.0 50.0 0.00CE+00 0.002E400 0.00EE+00 .00CE+00

0.00CE+00 0.000E+00 0.00EE+01
061018 .2 40.0 50.0 0.000E+00 0.002E40 0.E00E+C0 . 0WE+00

0.C00E+00 0.COE+00 0.EGEE+01

gC81018 .2 40.0 50.0 0.000E+00 0.0LTE+00 0.000E+00 . m0E+C0
0.OOCE+00 0.000E+00 0.00E+01

041019 .2 40.0 50.0 0.000E40 0.000E+00 0.000E+00 .000E40
0.002E+00 0.000E+00 0.002E+01

061019 .2 40.0 50.0 0.000E+00 0.0COE+00 0.000E+00 . 00ER'O
0.020E+00 0.00EE+00 0.000E+01

081019 .2 40.0 50.0 0.02EE400 0.000E400 0.000E+00 .000E+C0
0.000E+00 0.000E 40 0.000E+01

,

041020 .2 40.0 "0.0 0.000E400 0.00EE400 0.00EE+00 .002E+C0
0.002E+00 0.000E+00 0.00CE+01

061020 .2 40.0 50.0 0.00EE+00 0.00EE+00 0.000E+00 .00CE400
0.002E+00 0.002E+00 0.000E+01

OG1020 .2 40.0 "0.0 0.000E*00 0.020E+00 0.00EE+00 .000E+00
0.0CE400 0.002E+00 0.000E+01 :

041021 .2 40.0 50.0 0.000E+00 0.000E40 0.00EE+00 .000E+00
0.002E400 0.200E+00 0. WEE +01

061021 .2 40.0 50.0 0.000E+00 0.00EE+00 0.00EE+00 .000E+00
0.000E400 0.000E40 0.00E+01

081021 .2 40.0 50.0 0.00EE+00 0.000E+00 0.000E+00 .02CE+C0
'0.200E+03 0.000E+00 0.000E+01

041022 .2 40.0 50.0 0.000E+C0 0.000E40 0.000E+00 .0COE+00
0.00CE+00 0.000E+00 0.0LE +01

061022 .2 40.0 50.0 0.00E+00 0.000E+C0 0.000E+C0 . 0CE+00
0.00E+C0 0.C00E+00 0.000E+01

081022 .2 40.0 "O.0 0.00EE+00 0.00EE+00 0.00EE+00 .00CE+00
0.000E+C0 0.000E+00 0.CCCE+01

h,041023 .2 40.0 50.0 0.00EE+00 0.000E+00 0.C00E+00 .00N+C0
0.C00E+00 0.00EE40 0.COCE+01

,
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TAEt E C-2. LE/Of1 IffUT FILE FCE 44 PETEF F671LE. ccetinued.
.O

061023 .2 40.0 50.0 0.WCE+C0 0.CCCE@ 0.EuEe , m+C0 -,

0.0COE+00 0.KCE+CU 0.OCCE+01
0810^3 .2 40.0 50.0 0. CODE +C0 0.COCE+GJ 0.KCE+C0 . KE G

0.0CW+00 0.0CCE+00 O.ECOE401
041024 .2 40.0 50.0 0.CCCE+C0 0.KEE+C0 0.CAXE+CO . KW+CO

0.00N+00 C.COCE4C0 ' O.CCCE+01_
0610~4 .2 40.0 50.0 0.CCCE W 0.COCE+C0 0.CC E W .COCE+CO

0.00E+C0 0.00CE+00 0.0CCE+01
W1024 .2 40.0 50.0 0.EVEE+00 0.COCE+00 0.00CE+CO .CCCE+CO

0.KCE+C0 0.0CCE+00 0. CON +01
041CC5 .2 40.0 50.0 0.000E+00 0.0KE+C0 0.0CCE+00 . COCE+CO

0.CCCE+CU 0.C00E+00 0.NCE+01
061CC5 .2 40.0- 50.0 0.0KE+00 0.C00E+00 0.00EE4fC .COE+C0

0.COCE+C0 0.OCCE+00 0.COCE+01
C81025 .2 40.0 50.0 0.CCCE+CO 0.0CCE+00 0.000E+C0 .OOCE+00

0.KE+C0 0.CCCE+C0 0.0CE+01
041026 .2 40.0 50.0 0.CCCE400 0.00CE+00 0.00CE+C0 .000E+00

0.NE400 0.00E400 0.00CE+01
061026 .2 40.0 50.0 0.00CE+00 0.00CE+00 0.CCEE+00 .000E+00 d

0.00CE+C0 0.00CE+N 0.00N+01
C81CC6 .2 40.0 50.0 0.00CE+C0 0.00E+00 0.000E+C0 0CCE+C0

0.0COE+C0 0. EVE +00 0.00CE+01
041027 .2 40.0 50.0 0.000E+00 0.00E+00 0.00CE+C0 .C00E+C0

0.00E+00 0.000E+C0 0.0CCE+01
- 061027 .2 40.0 50.0 0.OCOE+00 0.0CCE+C0 0.COCE+00 .000E+C0

0. NCE+00 0.C00E+00 0.000E+01
Ge1027 .2 40.0 50.0 0.000e+00 0.eeCe+00 0.OeE4C0 . 0ece+<0

0.0COE+00 0.000E+00 0.COEE+01-
041028 .2 40.0 50.0 0.COCE+00 0.000E+C0 0. WOE @ - ~ 00E+00 -.

0.00 E+00 0.000E+00 0.LTOE+01
061028 .2 40.0 50.0 0.00EE+00 0.000E+00 0.002E+00 .0COE+C0

0.C00E6 0.00EE+00 0.00EE+01
C81028 .2 40.0 50.0 0.000E+C0 0.00E+00 0.C00E+00 .00CE 40

0.00E+00 0.00E+00 0.000E+01 :
041029 .2 40.0 50.0 0.00EE+00 0.0EEE+00 0.000E+00 .000E+00

0.002E+00 0.00EE4C0 0.C00E+01
061029 .2 40.0 50.0 0.00EE+00 0.00EE+00 0.C00E+00 .000E+00

0.00CE+C0 0.000E+00 0.000E+01
081029 .2~ 40.0 50.0 0.000E+00 0.00EE+00 0.00CE+00 .C00E+00

0.000E+00 0.C00E+00 0.000E+01
041070 .2. 40.0 50.0 0.000E+00 0.00EE+00 0.000E+00 .WCE+00

0.00E+00 0.00EE+00 0.00EE+01 -
0610'O .2 40.0 50.0 0.00CE+00 0.00EE+00 0.00EE+00 .000E+00

0.000E+00 0.00EE+00 0.000E+01
0810!O .2 40.0 50.0 0.000E+00 0.00EE+00 0.000E+00 .00EE+00

0.000E+00 0.000E+00 0.0CEE+01
041031 .2 40.0 50.0 0.000E+00 0.00EE+00 0.00EE+00 .000E+00

0.00EE+00 0.00EE+00 0.000E+01
061031 .2 40.0 50.0 0.C00E+00 0.00EE+00 0.000E+00 .000E400

0.00EE+C0 0.00EE6 0.000E+01 -

O C81031 .2 40.0 50.0 0.00E+00 0.00CE+00 0.00E+00 .00CE+C0
0.00CE+00 0.002E+00 0.000E+01 -
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TAELE C-2. LE/Ot1 ItFUT FILE FCR 44 PETER FFfFILE. ccntinued.

041032 .2 40.0 50.0 0. RTE +00 0. AXE +C0 0. WOE +00 .00CE+C0
0.CWE+CO 0.COE+C0 0.0CCE+01

061022 .2 40.0 50.0 0. RTE +M 0.000E+00 0.000E+00 .00CE+00-
0.00CE+00 0.CONG 0.20CE41

W1032 .2 40.0 50.0 0.00CE+00 0.0mE+00 0.0CCE+C0 .COCE+CO'
O.CWE*03 0.COCE+00 0.NCE+01

041033 .2 40.0 50.0 0.000E+00 0.COCE+00 0.00CE+00 . 00CE +CU
0.K0E+00 0.00CE+00 0.000E+01

06102 .2 40.0 50.0 0.000E+00 0.00CE+00 0.00E+00 .00CE+CO
0.00CE+00 0.000E+00 0.00CE+01

08102 .2 40.0 50.0 0.200E+00 0.20CE+00 0.000E+00 . RTE +00
0.000E+C0 0.000E+00 0.00E+01

041034 .2 40.0 50.0 0.000E+00 0.00CE+00 0.00CE+C0 .000E+C0
0.COCE+00 0.00N+00 0.000E+01

061034 .2 40.0 50.0 0.CCCE+00 0.0KE+00 0.000E+00 . 00E+00
0.20CE+00 0.00E+00 0.00E+01

081034 .2 40.0 50.0 0.00CE+00 0.000E+00 0.0KE+00 .0COE+00
0.OCCE+00 0.000E+00 0.00CE+01

********************************************************************** t

FERTILIZER ffFLICATICtG

TIPE Ca Mg Na K
Start of (Cl) (504) (FCD3)

day numter ,Tol/sq.m

. . . .

010296 00.00C0 .OC00 .0000 00.0000
00.2000 00.0000 .0000

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

FOTENTIAL ET (kEEFLY TOTALS. ntn) #ND CEFTH TO WATER TAELE (mm)

LEEK BO. ET WATER TAELE

1 0.5 O.
2 0.5 0.
3 0.5 0.
4 0.5 0.

,

5 0.5 O.
6 0.5 0.
7 0.5 0.
8 0.5 0,
o 1.0 0.

10 1.0 0.
11 1.0 0.
12 1.0 0.
13 10.7 0.
14 10.7 0.

15 10.7 0.

:a 10.7 0.
17 10.7 0.
18 25.1 0.

Reno Creen Perma % 473 gg
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TAELE C-2. LE/Of1 IPFUT F ILE FCR 44 ti-im FCFILE. cmtinued.,
3

19 25.1 0.

20 3.1 0.

21 25.1 0. .

.v.5 0.m

23 ~5.5 O.
'

24 ?5. 5 0.

25 ~5.5 O.
26 ~5.5 O.
27 41.2- O.
28 41.2 0.
29 41.2 0.
~0 41.2 0.

31 24.0 0.

72 74 .0 0.
~3 24 .0 0.-

74 74.0 0.

3 74.0 0.
76 21.0 0.
37 21.0 0. t

28 21.0 0.
39 21.0 0.
40 21.0 0.
41 10.2 0.
42 10.2 0.
43 10.2 0.
44 10.2 0.

45 0.5 O.
46 0.5 O.

147 0.5 0. 1

48 0.5 O.
49 0.5 O.
'0 0.5 0.
51 0.5 O.
52 0.5 O.
53 0.5 O.

* Potential ET values repreated for a ~0 year pericd as atr;ve.
i,

.1- - |
4
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15.11 PROJECTED MINING SCHEDULE

O
The Reno Creek ISL Project presently includes four planned mining units. A fifth potential mining area

exists within the permit area, t,ut this area is not presently included in the mine schedule due to the

undefined extent of the reserves in this possible mining area. The mine units are labelled Mine Units

I through V as shown on Plate 15.1, Mine Plan. Plate 15.1 Shows the proposed outlines of each of

the A*ine Units; included witisin these limits will be the wellfield patterns, roads, pipelines, etc.

associated with mining operations. The entire operations areas shown on Plate 15.1 are not

representations of wellfield patterns, but rather icpresent the expected areas of operations activities.

The sequence of production and restoration for the first four units is presented in Table 15.7 4Ee If

sufficient reserves are developed for mining in Mine Unit V, this is expected to add approximately two

years to the mine schedule.

t

O

|
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Table 15.7 Mine and Restoration Schedule !
i

Table 15.7
RENO CREEK ISL PROJECT

MINE AND RESTORATION SCHEDULE

Mine Unit Mine UnitYear in Production Mine Unit
in Restoration in Reclamation

1 |
-

|2 g
.

-

3 1 & 11 & 111
-

.

4 1 & 11 & lit -

-

5 lli & IV -

I & il6 ill & IV -

I & 11 & 1117 IV -

1118 IV 1
ill & IV

119 -

IV10 - lli
-

|V
t

O The schedule shows that both mining and restoration take place in the same year in some mine units
T"ie >e eve te ces tiee e< mieine ne ete<< en er re 1eretiee ->1"ie 18e eme vee,. ~ 'tinie m>ee enit-

.

are also shown to be in production at the same time. This is the result of transition from one wellfield
.

area to the next as production begins to decline in the earlier mine unit. The mine units do not all have
the same mine life and this also contributes to the need to have multiple mine units in productionat agiven time.

Prior to injection of fixiviant in a given mining unit, EFNI willsubmit a request for wellfield authorization
to the Wyoming DEQ Land Quality Division.

The Wellfield Data Package willinclude, at a minimum,
the following data:

1.
Results of a pump test to demonstrate that theperimeter ore zone monitor wells arein
communication with the production unit mineralized zone wells.

,

r--
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2. Potentiometric surface maps for the mineralized par.-on of the ore sandstone and the

overlying aquifer (s) as developed from pre-mining water levels.

3 Baseline water quality data and proposed monitor well upper controllimits. k
l
i
!

,

iI

4. Location and cornpletion details for monitor wells and are zone baseline water quality 1
|

|

!wells.

5. Average production unit baseline water quality andproposed restoration target values.

Production unit baseline data packages will be submitted as supplementalinformation
|

| to the permit in the form of a separate volume. |

Prior !c in;cctico of "" ant ! : gbee^ mining *, EP" ' '"! cubmit 2 request-40' c!!!!c!d euther!20tinn

to46ppropnate4cgu'ater/ agenc!cc. The sequent fer ^!!!!n!d ruthorization ""inc!ude the becc!!nc

wates-quakty. data for th^ excurcier merster "^" ca44he pre m: ' ng bacc!!nc ";c!!c. H requect ">!"

be-suppo+te4-by-geslogis-se ass-sestienc to demenctsate-ttw-ccric! tion of " ng and moniter zcnce

ac ;c!! cc the ccparation of the ever!'/ ng : q"fe' frcm +he mining 2cnc. The !ccation of monitoring and!

camp!mg >;c!!c "" c!ce be -hovm ' <!!h the requect.

Upon exhaustion of the reserves in a mining unit, groundwater restoration will commence by initiating

groundwater sweep. Approxirnately four pore volumes of groundwater sweep is planned, which will

be followed by two pore volumes of groundwater treated by reverse osmosis. The net groundwater

withdrawal rate for either of these operations is not expected to exceed 200 gpm. Restoration

operations are described in detai! in Section 17.1 of this application. The proposed reclamation

procedures for the wellfields and plant installations are a!so described in Section 17.2.

15.12 TOPSOIL MANAGEMENT PLAN

All areas disturbed by mining activities will be reclaimed to the pre mining land use of livestock grazing

and wildlife habitat.

Reno Creek Permit No. 479 Revised 2/94
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I

In situ mining activities vary from cor ventional mining in the type and extent of disturbance to the soil.
'

Reno Creek ISL surface activities include the construction of recovery f acilities, mine access roads,

secondary mine access roads, radium treatment ponds, and irrigation reservoir and land application

f acilities. Other activities that effect relatively small areas include pipeline burial and mud pit and drill

site location excavation. None of these activities results in the generation of overburden and most *

activities leave all but surf ace soil material in place.
*

:

For these reasons, EFN) will manage topsoilin the following manner. The A and B horizon of the soil

will be removed and stockpiled for use in reclamation for-actb ticc cuch cc concuus6sa of access

roads, radium treatment ponds, recovery facilities and the irrigation reservoir. The average depth of

the A and B horizons is presented in Table 11.1, and projected salvage volumes given. ^" tcpce!!

cmckFec "" b^ prctected ' rem creseen end cecded -!!h the tempercry accd mir "c+cd in Section

47-rA--

The A and B soil horizon material (topsoil) stored for use during project reclamation wiu be placed iq

piles with sloped sides to fecilitate materialplacement and seeding and to minimize erosion. Topsoil

stockpiles will be marked with " Topsoil Stockpile" signs. Topsoilstockpiles willbe seeded with the

temporary seed mix presented in Section 17.2, and seed wiH be broadcast sown or driHed depending

on the size of the stockpile being seeded.

1

I

For mud pit, drilling site leveling and pipeline bunal, the following procedure will be followed. The A |

and B horizons will be scraped off the disturbance area and windrowed orpiled separately from subsoil

materials. Segregation of topsoil during weH driuing and pipeline construction is achieved by placing

the topsoiland excavated subsoilmaterials on opposite sides of the excavation. In the case of pipeline

trenching, topsoilmight be placed at a greater distance from the trench, but on the same side as the

subsoil material, to avoid placing the topsoil where it might be scattered due to pipeline laying

equipment and activities. A+ 'M conc!ucien of conciruction cct!"ticc, *cpce" ' '"! be rep!cced en the

cur!ccc c! the dk,Mmcc crce. This topsoilhandling activityis temporary since pipeline trenches and

mud pits w;il be backfiHed and topsoil replaced immediately upon completion of surface activities. .

These temporary or short term disturbances wiH not be seeded nor marked with " Topsoil Stockpile"
|

signs. For the land application area, all topsoil will be left in place with the natural vegetative cover left I

in place.

Reno Creek Permit No. 479 Revised 2/94
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All land surf ace will be reclaimed as described in Section 17.2.

The estimated amount of topsoil to be stripped and stockpiled from all disturbance areas is 48,385

cubic yards.

15.12.1 IDENTIFICATION OF TOPSOIL FOR SALVAGE

Based upon the soil assessment performed on site, the interface between B and C horizons should be

readily identifiable in the field. A pal" n blocky clay depositional area, which often contains

carbonates, exists in the transitional zo ueen B and C horizons. The color change (brown to

grayish) and textural change (loam to silty clay or clay loam) will be the primary means of identifying

soil for salvage in the field. Field sampling using a hand auger will also be utilized as a means of

identifying approximate depths of A/B material prior to stripping,

t

O

|

)
i

!
|
|
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16. ENVIRONMENTAL MONITORING AND REPORTING

16.1 GROUNDWATER MONITORING

16.1.1 EXCURSION MONITORING

16.1.1.1 GENERAL DESCRIPTION ,

'

Groundwater quality will be monitored during operations using uppet overlying aquifer wells (vertica!
,

excursion monitor wells) and bwer Ore Sand wells (horizontal excursion monitor wells). No Lower

Aquifer wells are proposed when mining is taking p< ace in the Lower Ore Sand. This is because a

continuous aquitard consisting of mudstones and shales lies below the Lower Ore Gand. No continuous

water bearing strata lies within 50 feet of the Lower Ore Sand within the proposed mining area. A

technicaljustification for the number and location of monitor wells will be pro.!ided in each Wellfield

Data Package describedin Section 15.10. Discussion of the hydrogeologic system in relation to mining

and environmental protection is included in Section 10.

Horizontal excursion monitor wells will be completed within the same stratigraphic unit as the ore body.

O- The horizontal excursion wells will be in hydrologic communication with tne mineralizad portion of the

mining zone.

Vertical excursion monitoring wells will be completed in the next overlying aquifer above the zone being

mined. eter bear!ng cand abcre !M cer'Wng aqu!!:rd, c-d "" nc! be !^ '/^c!cgic communica !cn

eith the etratigraphic r" t ^ +!ch tbc cre bcdy4es, The designetion of the mining zone, the next

overlying aquifer, and the overlying aquitard is specific for each Mine Unit. The hydrologic properties

of each monitored unit will be evaluatedin designing the monitor well network, locating monitor wells,

and developing the Wellfield Data Package for each Mine Unit. As an example, in Mine Unit I, allmining

presently planned willbe in the Lower Ore Sand. The Lower Ore Sandis separated from the Upper Ore

Sand throughout Mine Unit I by a claystone/ shale unit 20 to 50 feet thick. Vertical excursion

monitoring willbe proposed for the Upper Ore Sand in this case. Vertical excursion monitoring wells

will be constructed at a density of approximately 1 well per 3 acres, as recommended in WDEQ-LOD

Guideline #4, February,1990.

,
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Orc sand base!ine monitor wells will also be located at a minimum density of I well per 3 acres of

wellfield.

The spacing of horizontal monitor wells is based on aquifer estimated transmissivity, estimated storage

coefficient, leakage, wellfield size, gradient of the loww Ore Sand, and projected wellfield bleed rate.

Vorutor well spacing will be determined for each wellfield. For the intial Mine Unit / wellfield, spacing

wt s calculated using the method set forth in Attachment II, WDEO-LQD Guideline 4, February,1990.

A dis ussion of the basis for horizontal excursion well spacing is presented in Section 10.5. Generally,

spacins, of hontontal wells will be approximately 800 feet apart on the side hydrologically up-gradient

of the wellfield and 400 feet apart on the down gradient side of the wellfield, and the ring of wells will

be 400 feet from the edge of the mining area.

Prior to lixiviant injection into any mining unit, EFNI will perform multi well pump tests to confirm the

relationship of monitor wells to the hydrologic system and gather site specific water quality information.

Results of the pump test will be submitted to the WDEQ-LOD for review and comment. Approval of

the specific wellfield baseline water quality and aquifer testing procedures (Wellfield Data Package) is

recognized as requisite before in situ feaching begins.

EFNI will monitor six regional monitor wells on a semi-annual basis. These regional wells are distributed

geographically across the permit area, and include both ore sand and upper aquifer monitor wells. The

purpose of monitonng regional monitoring wells is to document regionalbaseline water quality amoss

thMwm4-wear and detect any changes in water quality. Refer to Section 10.5.4 for a discussion of

regional groundwater monitoring.

16.1.1.2 BASELINE GROUNDWATER QUALITY FOR DETECTION OF EXCURSIONS

As part of the baseline Wellfield Data Package, EFNI will establish groundwater quality for a specific

wellfield. Samples will be gathered from all perimeter monitor wells, lows Ore Sand baseline wells and

opts overlying aquifer wells.

1

|

O I

Reno Creek Perrn 1 No. 479 Revised 2/94
Arnendrnent Appbcation i

11'25/93 i

16-2
,

I



_ - - - - ,

I

|
1

|
,

Samples will be collected according to Quality Assurance / Quality Control recommendations presented

in WDEO LQD Guideline 8 (WDEQ,12/90). This document is included as Attachment 16.1.

A minimum of one duplicate, blank and standard per sample campaign will be analyzed with wellfield

samples. Baseline groundwater quality will be established by sampling 44 wee four rounds of samples

from the welliield a minimum of two one week apart. The first two baseline groundwater samples will

be analyzed for the parameters listed in Table 16.1. The third and fourth sample will be analyzed only

for those analyses that have been detected in water in the first two samples. Water leve!s in each well

will also be recorded ce!!cc!cd.

Baseline water quakty will be considered the mean of the baseline water quality samples for the

wellfield.

16.1.1.3 EXCURSION MON! TOR WELL PARAMETERS MONITORED DURING MINING

Horizorital and vertical excursion wells will be sampled twice per month once every 14 days. The

excursion wells will be sampled for indicator excursion parameters only. These indicators are listed

below.
O

Electrical Conductivity (EC)

Su!!2tec Chlorides

Bica nnate p!uc c2 cnate Total Alkalinity as CACO,

Unless an excursion is detected, results of twice month!y sampling will be submitted in a Semi-Annual

Effluent Report to the WDEO-LOD and the NRC.

16.1.1.4 EXCURSION REPORT!NO AND CORRECT 4VE-ACT40NS UPPER CONTROL L/M/TS

The horizontal and vertical excursion monitor wells in the operating mining unit will be sampled once

every 14 days Hcc month and analyzed for the three excursion parameters stated in the previous

section (Specific Conductivity, Su'f atec Chlorides and Alkalinity as CACO, C:6cn2tc p!uc B!carben te).

The Upper Control Limit (UCL) for spec 4e electricalconductivity and c26cncte p!uc bica$cnt total

O -
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TABLE 16.1

Heno Cr.M k Permit
Baseline Water Quality Parameters

(Units: mg// Unless Otherwise Noted)

Temperature, degrees C, Field Aluminum

pH, Units, Field Arsenic

pH, Units, Lab Barium

Conductivity, umhos/cm, Field at 25 degrees C Cadmium

Conductivity, umhos/cm, Lab at 25 degrees C Chromium

TDS, Evaporated at 180 C Copper

Sodium Iron

Potassium Lead

Calcium Manganese

Magnesium Mercury

Sulfate Nickel '

Chloride Selenium

OCarbonate Zinc

Bicarbonate Molybdenum

Ammonia Uranium as U 0,3

Nitrate Vanadium as V 0, |2

Fluoride Radium 226, pCi/1

IBoron

|

Table 16.1 Baseline Water Quality Parameters
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alkalinity as CACO, for a mining unit will be established by adding five standard deviations to the mean

of the baseline values for each category of well within a wellfield M, horizontal and w overlying

aquifer monitor wells).

Chloride is foundin relatively smaH concentrations in Upper Aquifer and Ore Sand waters. In order to

minimize false excursion indications due to natural variability or analytical variability, the UCL wiH be

the arithmetic mean of chloride concentration within a class of wens in a weHfield plus five standard

deviations of the mean or the arithmetic mean plus 15 mg/l, whichever is greater.

Outtiers in the baseline data win be eliminated for use in determining UCL's using the foHowing

statistical method:

1. UCL parameter water quality data wiH be treated as a group. For example, if 40 wens are

sampled and analyzed three times each for chloride, the 120 samples wiH be trea*cd as a group.

2. A tolerance test (See Miner and Freund, Probability vd Statistics for Engineers,1965, Section

15.5 Tolerance Limits) wiH be appliedin which P = 0.95, x is the mean of the group of samples,

and S is the standard deviation of the group sampled.

3. Samples faHing outside the tolerance limits, as defined by the above test wiu be considered
'anomalous outliers and wiH be eliminated from use in determining the UCL.

4. If aH samples from an individual weH are eliminated by the above process, discrete UCL values |
,

are determined separately for this weH.

|

To ensure that the UCL's determined from the baseline data are accurate, the monitoring data conected

at the onset of the operational monitoring program (at least the first two samples) wiH be compared
I

with the appropriate UCL's and baseline data. In the event that the data coHected at the onset of the |

operationalmonitoring program sho ws that the baseline water quality data and UCL 's are not consistent

with previously determined baseline values and UCL's, additional baseline water quality data will be

coHected and attemative UCL's wiH be proposed to the regulatory agencies.

O
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16.1.1.5 EXCURSION REPORTING PROCEDURE

A horizontal or vertical excursion monitor well will be declared in an excursion status if a routine sample

analysis and a confirmation sample for second confirmation sample) analysis show that at least two of

the three excursion parameters exceed their UCL's. A confirmation sample will be collected within 48

24 hours of receiving the results of a routine sampling event that indicates a possible excursion (s,

two of the three parameters exceed their UCL's). If the first confirmation sample does not indicate an

excursion, a second confirmation sample will be collected within 48 24 hours of receiving the results

of the first confirmation sampic, if both confirmation samples are below UCL's for two of the three

excursion parameters, the first sample will be considered an error and no other action taken.

The WDEQILQD and the NRC will be notified via telephone within 24 hours of confirming an excursion,

and a written report on the incident will be mailed to the same two agencies within seven days of

confirming the excursion. The known details of the excursion, including available monitor well data,

will be presented in the written report along with information on the corrective action (s) that are being

taken to correct the situation. Thereafter, a monthly report will be submitted to the NRC and the

WDEQIDEO on the status of the excursion along with a4-fwtMeM-4fata a detailed description of

mitigation actiwties. N Monthly reports will continue until the monitor wells in excursion status are

no longer in excursion. status

During the period when a monitor well is in excursion status, the problem well will be sampled once

every seven days easAweek. The analytical data from the weekly sampling of the monitor well on

excursion status will be included in a monthly excursion report.

Corrective actions in the event of an excursion will normally consist of the following in order of

application (n, if step one is not successful, step two will be initiated, and so on):

1. Adjust the flow rata of the injection and recovery wells in the affected area so as to increase

the rate of drawdown in the area adjacent to the detected excursion.

2. Cease injection of lixiviant in the affected area but continue the pumping of recovery wells;

I
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: 2a. In the event of a confirmed vertical excursion, injection in the area of the excursion will cease,
.

and wells in the vicinity of the excursion will be tested for mechanicalintegrity. If no leaking

wells are discovered, old exploration holes (those not plugged with abandonment gel) will be

located, re-entered, circulated down to the mining zone, and plugged with abandonment gel.

3. Drill and complete additional wells in the af fected area and either produce water from or inject

clean water into the new wells (only after consultation with the DEO).

16.1.2 RESTORATION MONITORING

16.1.2.1 GENERAL DESCRIPTION

The monitoring of ground water quality for aquifer restoration purposes will be accomplished by utilizing

restoration sampling wells (RSW's). The restoration sampling wells will be injection and/or recovery |
wells that have been designated. Baseline water quality will be determined for a mining unit prior to .

,

mining. Each RSW will be sampled during the restoration and post-restoration phases of the wellfield

operation to evaluate the restoration effort. There will be one restoration sampling well for every three
'acres of wellfield. The planned locations of the restoration sampling wells for each wellfield will be

submitted to the regulatory agencies as part of the wellfield authorization package.

16.1.2.2 BASELINE GROUNDWATER QUALITY FOR RESTORATION WITHIN A MINING UNIT

Baseline water quality in connection with the restoration monitoring program will be established by

collecting 4twee four rounds of samples from each RSW with a minimum of two one week between
^

sampling events. Each sample will be analyzed for the parameters listed in Table 16.1 taken from

LQDIDEO Guideline 8 (WDEO,12/90). Samples will be collected after pumping at least two casing

volumes from the well being sampled. The samples will be filtered and preserved in the field and

transported to the commercial laboratory. Samples will be taken following sampling protocols

recommended in WDEQiLQD Guideline 8 (WQED,12/90).

,
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Outliers within the baseline data set will be determined using the procedure outlined in Section
16.1.1,5.

I

lThe requireo restoration baseline groundwater quality data for a given mining unit will be submitted to
1

and agreed upon by the appropriate regulatory agencies prior to injecting chemicals into the

groundwater. The baseline groundwater quality data for each mining unit will be forwarded to the

LQD/DEQ and NRC as soon as it is received and compiled by EFNI as part of the wellfield authorization

request. The procedure for establishing restoration criteria from the baseline data is discussed in

Section 17.1.

16.1.2.3 POST MINING RESTORATION SAMPLING AND REPORTING

Af ter mining operations have completely ceased in a mining unit, restoration activities will be initiated

by collecting a round of samples from the restoration sampling wells, and Samples wil/be analyzed for

paramuers in Table 16.1. Any parameter that was not detected during baseline sampling will be -

deleted from the restoration period parameter list if it is also not detected at the start of restoration

sampling. The restoration sampling wells will be sampled and analyzed for the above denved reduced

parameter list. Results will be submitted every six months for restoration sampling wells.

Once the concentration levels of the above parameters meet the restoration goals, a final round of

samples will be collected from the restoration sampling wells and analyzed for the parameters shown

in Table 16.1 ( After WDEQ/ LOD Guideline 8). The data from the restoration period sampling will be

submitted to the regu c! cry agencice WDEO and NRC for the purpose of verifying and agreeing that

aquifer restoration has been achieved. If restoration success is not confirmed by the water quality data,

restoration operations will continue, if restoration is successful, and this is agreed upon by the WDEO

and NRC, the stability period will commence in a designated wellfield or portion of a wellfield. the

mstoratiom. amp!Mg -^.!!c ' :!! be camp!ed cree c ecry 3 mc~h: 'er the next c!r months to cccccc the

water quc!!:wstab!!ity ^' the rectored cre body cau!fer

i

I
1

|

!

|
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16.1.2.4
STABILITY SAMPLING AND WELLFIELD RELEASE

O
Pumping within the wellfield (or portion) will cease during the restoration period. RSW's will be
sampled at the start of the stabilization period and every 60 days thereafter for six' months.

The first and final round of stabilization samples will be analyzed for the full set of parameters listed

in Table 16.1. Intermediate samples willbe for the reduced set of parameters used duringrestoration.

Analysis results will be provided to the WDEO and NRC after four stability samples have been taken.
1

If stability has not been demonstrated by sample analysis, the stability period will either be extended

or active restoration operations reinitiated. A wellfield, or portion thereof, willbejudged restored if

groundwater restoration goals have been met. The WDEO and NRC willbe given a minimum one month i

advance notice of the scheduled final stability period sampling to allow solit sampling.The c biF y
period camp!cc

*! be em!y:cd 'e the reduced Ec! cf parametcrc decer! bed abouc for *hc recieratien

peried month!y camp!!ng. Tba* ic, paramc* crc that ";cre not detsted during bace!!nc and pect ""^!ng
2'^-

qua!!ty camp!:ng "" be d:cpped ' rem 'hc ctabi!+; per!cd camp!!ng Mct. The water quality

analysis from the entire stability pericd will be forwarded to the regulatory agencies in order to obtain

final approval of the restoration effort. Rectoration " n'^: qua"ty ccm "" ment: cre precented in Section

O 44-1,

16.1.3 RADIUM SETTLING POND LEAK DETECTION SYSTEM

The Reno Creek ISL Project will utilize two radium settling ponds and an irrigation surge pond located

south of tne plant building. Details of the ponds showing the location and design are presented in
Figuro 15.2 and Figure 15.3.

Further description of the radium settling ponds is provided in the

Application for Permit to Construct Wastewater Facilities, Reno Creek ISL Project Treatment Ponds
,

submitted to WDEO-WQD in December,1993.
{
l

|

The leak detection system for the ponds consists of a series of underlying perforated PVC pipes |

i

designed to route any liquid leaked from the ponds to the sumps. Inspection tubes run from the buried
sumps to the top of the embankments.

I
"
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The inspection tubes from each pond will be checked once a week shesk for the presence of liquid. 44

a4 v*W)f-4ked-4s+mr.nn! thatequaL4o44r '~;u! of !!uid-in the pond, " "" be che mica!!y a!yzed

ta-vwify-trom-4s-sompos44muna! Ener faAsa-4ws occured. !! 14+taAne-M,ontkmedy If more than

five gallons of liquid can be evacuated from the leak detection system, the liquid will be analyzed for

the parameters in Table 16.1. If the water within the sump is confirmed to be similar in quality to that

in the treatmentponds, an attempt wi be made to repair the leak while the liquid remains in the pond.

If this precedure is not successful, the liquid in the pond i th the fa!!ure will be evacuated and the leak

will be repaired.

The weekly check of the sumps inr liquid will also include an inspection of the condition of the pond

embankments and liners by an appropriately trained employee, inspections will be documented in

writing and kept on file at the Reno Creek ISL Project office.

16.2 SURFACE WATER AND SEDIMENT MONITORING

As described in Section 10.2, the Belle Fourche River drains the nnrthern and western portions of the

proposed project area. Spring Creek, a tributary to the Cheyenne River, drains the southern and eastern

portions of the permit. Two surf ace monitc< stations, SW 2 and SW-4 have been established. SW-2

is north of the permit area and downstream of operations on the Belle Fourche River. SW-4 is located

south of the permit on the Spring Creek drainage. Locations of the monitoring stations are shown on

Plate 10.2-2. Analysis will be for the parameters listed in Table 16.1.

During operations, the water quality at the two surf ace water stations will be sampled and analyzed

once each year during spring or early summer. The paran ster list for operational water quality sampling

will be for those parameters listed c- able 16.1. Sediment samples will be collected at the same time

as the water quality samples. The sediment samples will be analyzed for the list of parameters

appearing on Table 16.2. Samples will be taken from the top 15 cm of material. The operational water

quality and sediment data collected from SW #2 and SW #4 will be submitted in the WDEQ/ LOD Annual

Report and NRC Semi-Annual Effluent Report. The operational surface water and sediment monitoring

program will commence with the start of construction, and end when surf ace reclamation and aquifer

restoration have been completed.

O
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O
TABLE 16.2

Parameters for Sediment Analysis -
(mg/kg Unless Otherwise Designated)

pH (paste) Cu
.

Electrical Conductivity (mmhos/cm) Me

Na Se

Ca V

Mg Zn

As U-Nat

Ba 22 era (pCi/gm)

23Cd Th (pCi/gm)

Cs

Table 16.2 Parameters for Sediment and Soil Analysis

16.3 SOIL AND SEDIMENT SAMPLING DURING OPERATIONS

16.3.1 RACIOLOGSCAL SOIL SAMPLING IN PROCESS AREAS

46.3.1 1 SOlk-SAMPLING !N 90 CESS-AREAS

-|

'

The baseline radiological soil and sediment sampling program and laboratory analysis results are

presented in Section 14. Stream channel sediments will be sampled as described in Section 16.2.

No ongoing soil sampling of wellfield and process areas will be performed. Radiological characterization
~

of process areas will be performed as part of the decommissioning and reclamation of the site at the

conclusion of operations. Ground water restoration and surf ace reclamation may take place in a phased -
|

manner, as described in Section 15.11 of the Mine Plan.

O
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16.3.2 SOIL SAMPLING IN THE LAND APPLICATION AREA

During operation of the Reno Creek project, wellfield solutions will be produced from wwmd three

sources. These sources are bleed from the wellfield during ISL recovery (approximately 2% of total

wellfield production), and groundwater sweep and reverse osmosis brine solutions produced during

aquifer restoration operations. All wellfield solutions to be land applied will be treated for removal of

radium prior to application. These solutions will be land applied through surface irrigation. The

projected land application system, quantity and quality of solutions produced and environmental

impacts are discussed in Section 15.10, Land Application of Wellfield solutions, andin the Application

for Permit to Construct Wastewater Facilities for Land Application submitted to WDEO January 28,

1994.
I

As part of the lared application operation monitoring system, soils receiving irrigated water will be

sampled at fous 18 locations within the land apphcation area. Six of the soil sample locations

characterize the major soil types within the permit area. Discussion of these samples is found in

Section 11. Chemical and radiochemical analysis is found in Attachment 11.1-7. An additional 12

sample points will be located and sampled prior to starting land application operations. The additional

twelve samples will be analyzed for the parameters in Table 16.2.

One sample will be taken at each of the following intervals:

0 "- 6 "

6 "- 12 *

12*-36"

36"-60"

|
Plate 16.1 shows the locations of existing andproposedmonitorpoints. Each !ccatsn corrocpandc to '

a cc:! mapping-eni! !!":" +he cpp!!c,at:en ~cc. Sc!! "'! be camp!cd i ' E cc% meter incremente te e )
1

deathof-75 ce"!!me! crc r" cach ^' the mnniter c!!cc. Sci! "" be ana!y cd for thn !!ct of parameterc

sentained M Tab!c 16.2. Sc:4 camp!c !ccatienc are identified en rigur^ 16.' Soil samples will be

collected twice once per year in thelate fall. Results will be reported in the WDEQ-LOD Annual Report i

I
and Semi-Annual Effluent Report to the NRC. )

I

!

|

|

l

O\
|
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. The land application area is drained by Spring Creek, a tributary to the Cheyenne River. Sediment and

surface water sampling station SW-4 is directly down-gradient from the land application area on the

Spring Creek drainage. Collection schedules for surface water and sediment samples at SW-4 is

described in Section 16.2.

16.4 VEGETATION SAMPLING

Vegetation will be sampled annually at four locations within the permit area. Two of the locations are

located outside of areas to be affected by mining (VEG 1,VEG-2). The other two locations are located

within the land application area (VEG-3,VEG 4). Sample locations are shown on Figure 16.1.

Vegetation samples will be collected once per year at all locations. Only herbaceous material will be

collected at each site. The vegetation will be collected as forbs, grasses and shrubs and analyzed

separately. Differentiation by life form should detect preferential uptake of radionuclides or metals

contained in solutions applied to the land application area,if it occurs. Vegetation will be analyzed for

the list of parameters listed in Table 16.3. The samples will be collected during the growing season

of each year. Results will be reported in the WDEQ LQD Annual Report and the Semi-Annual Effluent

Report to the NRC.

O

TABLE 16.3
Parameters for Analysis

For Vegetation
(mg/ kilogram Dry Weight unless Otherwise Specified)

As U Nat

Se 22'Ha (pCilg)

Cu 23oTh (pCi/g)

Mo

Table 16.3 Parameters for Analysis within Vegetation
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16.5 WILDLIFE MONITORING g
To assess the response of wildlife to operations at Reno Creek, wildlife monitoring wiH be conducted

annually. Most procedures to be followed are presented below by animal group. Also included in this

section is a discussion of the Raptor Mitigation Plan, and procedures for monitoring wildlife use of

settling ponds.

BIG GAME

One winter aerial survey for big game wiH be completed between 1 January and 15 March. The survey

area will include the Reno Creek permit area and a one-mile perimeter. Standard aerial survey

techniques wiH be employed. If a single observer conducts the survey flight, transects wiH be spaced

at 1/2-mile intervals; if there are two observers in the plane, transects wiH be spaced at 1-mile intervals.

Flight speed and altitude will be approximately 85 mph and 300 feet, respectively. The survey win be

completed in January, if snow cover is 100% over 90% of the area. The survey wiH be completed in

February or March if snow cover is 100% over 90% of the area or if snow cover is less than 10% over

90% of the area. If, during a given year, prescribed snow conditions do not occur during the 1 January

through 15 March period, no big game survey wiu be conducted that year. Data gathered during aerial

surveys wiH include the location of each sighting, species, number of animals seen, activity, and habitat

type. Results of the winter big game surveys win be presentedin tabular form and on a map in annual

reports submitted the WDEQiLOD.

UPLAND GAMEBIRDS

All suitable habitat on the permit area and a one-mile perimeter win be searched for new leks each

spring. Lek searches wiH be conducted from late March through early May. Ground surveys will be

employed to search for leks. Each morning search will be started at first light and last until 1.5 hours

after sunrise. A biologist wiH search for leks by slowly traversing county, mine, ranch, and oil field

roads in the area. Frequent stops will be made at vantage points to scan and listen for strutting birds.

There are no known sage grouse leks on or within one-mile of the Reno Creek permit area. Ifalek

becomes established, it will be monitored annuaHy on three mornings. A ttendance counts wiH be made

between dawn and one-half hour after sunrise, from April through early May.

1

I

|
1

|

|
l

O'
Reno Creek Permit No. 479 Revised 2/94
Amendment Application j
11/25!93 !

1

16-14 |
|

i



__ _ _ . _ . _ _ _ . . _ _ _ _ _ _ _ _ . _

t

The results of an upland gamebird surveys wiH be reported annuaHy to WDEO-LQD. AHlek locations,

including inactive leks, will be shown on a report map. Lek attendance will be reported as number of

males and number of females observed.

RAPTORS

Surveys for nesting raptors win conducted annuaHy on the Reno Creek permit area and a one mile

perimeter. When monitoring known nests or searching for new nests, guidelines recommended by Grier

and Fyfe (1987) willbe followed to prevent nest abandonment or loss of eggs or young. Searches win

be conducted in March and April for golden eagle and great horned owl nests. Searches for nests of

hawks, falcons, and other owls will be conducted from mid-May through June.

Nests willbe found by traversing the study area, primarily by vehicle, andlooking forpairs or individual

adult raptors. Once spotted, birds will be observed untilit can be determined if they are breeding in

the area. If their behavior does not provide conclusive evidence about breeding status, birds win be

approached on foot. If that causes the birds to display nest defense behavior, the surrounding area wiH

be thoroughly searched for a nest. Nests will also be located by using a spotting scope to examine

nesting habitat such as creek banks and rimrocks.
,

Whenever a nest is found, its location wiH be plotted on a 1:24000 topographic map. The status of ;

allnests willbe recorded annually. The productivity of active nests willbe determinedprior to f;edgling.

i

!

Nesting raptor data will be presented annually to WDEQ/ LOD. Comparisons with previous years' data |
,

wiH be made, and a table documenting history of aH nests during the most recent five-year period wiH

be presented. AH nest locations will be shown on a wildlife monitoring map.

RAPTOR MITIGA TION PLAN

Although it is likely that activities associated with the Reno Creek project wi!I encroach on just one

ferruginous hawk (Buteo reaalis) ground nest, a Raptor Mitigation Plan for the mine is being developed.

The plan wiH discuss existing raptor nests, and potential conflicts between raptor nesting and

development of the Reno Creek Project. Proposals to mitigate anyimpacts on nests wiH be presented.

Procedures for coordinating mitigation activities with the U. S. Fish and Wildlife Service Ecological
|
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Services (Cheyenne) and Law Enforcement (Denver) Offices will also be outlined. Upon completion,

the mitigation plan will be submitted to the USFWS, Ecological Services Office, Cheyenne, for review

and comment. Upon its acceptance by USFWS, a copy of the mitigation plan will be inserted into a

specifically-designated section of the LQD permit.

THREA TENED AND ENDANGERED SPECIES

A!! observations of threatened and endangered species, except migrating and wintering bald eagles or

migrating peregrine falcons, on or within one mile of the permit area, will be promptly reported to

WDEQiLQD and USFWS, Helena, Montana.

Bald Eaales

There are no bald eagle roosts on or within one mile of the Reno Creek permit area. Suitable roost

habitat is also lacking in that area. Consequently, it is unnecessary to conduct specific surveys for

roas ts.

Black-footed Ferrets

Currently, there are no prairie dog colonies on or within one mile of the Reno Creek permit area. Any

prairie dog towns that become established in or within 0.25 miles of an area slated for development,

will be surveyed for black-footed ferrets one year prior to disturbance. Ferret surveys will be led by an

individualcertifiedby the USFWS. Procedures describedin the BLMHandbook on Methods for Locating

Black-footed Ferrets (1984) and the most recent USFWS guidelines will be followed. Prior to

conducting searches, the USFWS Regional Endangered Species Office will be contacted to verify

procedures.

Results of each survey will be submitted tn USFWS for review and clearance. A copy of the survey

results will be sent to WDEQ/LQD for review. Copies of ferret survey reports and associated

correspondence will be included in the snnual report to LQD.

WILDLIFE USE OF RADIUM SETTLING PONDS

The shorelines of settling ponds constructed at Reno Creek will be monitored monthly to document

wildlife use and to determine if any wildlife mortalities have occurred. Any dead or emaciated birds or
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other wildlife willbe collected, labelled, and frozen. The Wyoming Game and Fish Department District

lll Office, Sheridan, will be notified promptly.
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16.6 RADIOLOGICAL MONITORING
|

|

Environmental baseline studies characterizing natural radiation in the environment in the vicinity if the

Reno Creek project are presented in Section 14 of this document. The radiological monitoring program I

carried out during operations is designed to detect increases in radiation due to uranium recovery

activities at the Reno Creek project.
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16.6.1 ENVIRONMENTAL THERMOLUMINESCENT DOSIMETRY

Environmental thermoluminescent dosimetry will continue at the site at the seven locations established

for purposes of de:ermining background gamma radiation. An additional monitoring station will be

established downwind from the ion exchange f acility prior to the commencement of recovery

operations. TLD's will be collected on a quarterly basis. Results of the TLD analysis will be reported

to the NRC in the Semi-Annual Effluent Report. Monitoring of gamma radiation will continue as long

as recovery or aquifer restoration activities continue. The locations of environmental TLD monitoring

sites are illustrated on Rye Plate 16.1 and F/ ate 14.1.

16.6.2 ATMOSPHERIC RADON-222 MONITORING

Atmospheric radon concentrations will be monitored using high sensitivity Rad-Trac cups containing

sensitized chips allowing the determination of average radon concentrations. The monitoring sites will

be at the same locations used for determination of baseline atmospheric concentrations of radon. An

additional monitoring station will be established downwind from the ion exchange facility prior to the

commencement of recovery operations. Monitoring of atmospheric radon concentrations will continue

as long as recovery or aquifer restoration activities continue. The locations of Rad Trac monitor sites

are illustrated on Rye F/ ate 16.1 and P/ ate 14.1.

16.7 LIQUID EFFLUENT MONITORING ASSOCIATED WITH LAND APPLICATION

16.7.1 POND AND IRRIGATION MONITORING

Energy Fuels Nuclear, Inc. proposes to land apply the solutions associated with the wellfield bleed

during operation and groundwater sweep and reverse osmosis brine during restoration activities.

Solutions will be treated to minimize concentrations of radium and uranium prior to land application.

The treatment process and facilities for radium are described in Section 15.12 of the Mine Plan.

Uranium will be removed through passage of wellfield solutions through ion exchange columns. Radium

will be precipitated with barium chloride and allowed to settle in the radium treatment ponds and pened

to-,w and the treated water wi// be decanted to the irrigation reservoir prior to application. EFNI is
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limited to effluent release criteria for radionuclides listed in 10 CFR 20, Appendix B, Table 2, " Effluent

O Concentrations'. If limits listed in Table 16.4 are exceeded, the NRC and WDEQ will be notified within

24 hours. Corrective action will be determined by EFNI in consultation with both agencies.

TABLE 16.4
Radionuclides Limits

Radionuclide Allowable Limit (Daily, Weekly, Yearly)

226Ra 6 E 10 7 Ci/mi
i

8' U-Nat 3 E 10 pCi/ml
,

Table 16.4 Radionuclides Monitoring

EFNI will monitor for the radionuclides at the frequency listed on Table 16.4. Liquid effluent sampling

point locations are illustrated on F*3w+e Plate 16.1. Samples will be taken at the outfall of the final

radium settling ponds (LF-1), and at the intake to the irrigation system located on the southeastern edge

of the irrigation reservoir (LF-2). EFNI will sample LF-1 on a quarterly basis. LF-2 will be sampled and

analyzed for radionuclides on a monthly basis, when the irrigation system is being used. LF-2 will be

sampled and analyzed for the list of parameters listed on Table 16.1 on a quarterly basis.

Additionally, EFNI will keep a weekly record of the total number of gallons discharged through the

irrigation system. This will be accomplished through the use of a totalizing meter within the water line

to the irrigation system. The location of irrigation water application will be recorded as well. Location

information will be recorded as the degrees within the circle irrigation pattern within which water was

applied. Using this information a quarterly record of volume, location and average concentrations of

monitored constituents will be generated. This information will be submitted to the WDEQ-LQD in the

Annual Report and to the NRC in the Semi-Annual Effluent Report.
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16.7.2 SHALLOW SOIL TENSIOMETERS

O
T=n sWa!! groomi-wales Nine soil tensiometers will be established in the land application area. The

purpose of the shallow we4s tensiometers will be to detect the presence of soil water below the root

zone to maintain a leaching fraction of 20% The mmiter n!!r. tensiometers will be completed to a

depth of 6 feet. The tensiometers will be monitored on a weekly basis for those areas underirrigation.

and Results willbe reported in the Semi Annual Effluent Report to the NRC and Annual Report to the

WDEQ.

16. 7.3 UNSA TURA TED ZONE MONITOR WELLS

Two shallow monitor wells will be completed into unsaturated sands underlying the land application

area. The unsaturated zone monitor wells will be located within the perimeter of the land application

area in approximate locations shown on Plate 16.1. Shallow monitoring wells willbe monitored for the

presence of liquids on a semi-annual basis. || liquids are detected in the unsaturated zone monitor

wells, theliquid willbe analyzed forparameters in Table 16.1. Monitoringinformation willbe submitted

to WDEQ and NRC as part of the Semi-Annual Effluent Report.

16.8 SETTLING POND LEAK DETECTION SYSTEM

The design drawings and a description of the radium settling ponds is are provided in Section 15.9 and

Plates 15.2 of this document. Two settling ponds and two leak detection systems will be constructed.

Monitoring will take place once each week to detect any fluids within the leak detection sump. If more

than five gallons ofliquids are present in the leak detection sump, a determination of the quantity and

quality of water within the sump will be made, if it is determined through chemical analysis of the

liquids that liquids are pond solutions, the WDEQ and NRC will be notified within 24 hours of this

confirmation. Necessary corrective action to repair the leak in the pond will be determined by EFNIin

consultation with the regulatory agencies.
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17. RESTORATION AND RECLAMATION PLAN

The objective of ground water restoration is to return, by employing best practicable technology, all ;

affacted ground water within wellfields to average baseline water quality. If this cannot be achieved,

affected waters willbe returned to a quality consistent with premining ground water use categories,

kc!uding af fected -ter ~!!hin !)w>-produstwwanc !c a conditien cuch-tiet !!c que!!!y of uce !c equa!

te er bet!nr tha", and concietent with, the uccc !ct which 'he weter >cc cuitab!c pr!ct !c the operation.

The objective of surface reclamation is to restore the land to a condition equal to or greater than the

previous highest use of the land.

The estimated costs associated with restoration, decommissioning and reclamation of the site'are

presented in detailin Section 17.4. The following narrative presents the basic assumptions upon which

the restoration and reclamation estimate is based. Detailed assumptions are included as part of Section

17.4.

17.1 GROUND WATER RESTORATION SEQUENCE AND TIMING

Ground water restoration activities will commence immediately after production activities have

concluded within a mining unit. Ground water restoration activities are planned to include the

sequential use of ground water sweep and reverse osmosis to restore ground water quality. A

projected schedule of mining, restoration and reclamation activities is provided in Table 15.3 contained

in the Mine Plan section.

17.1.1 GROUND WATER QUALITY CLASSIFICATION

|
Characterization of ambient ground water quality has been performed for wells completed in the ore

zone and the aquifer (when present) above the ore zone (Upper Aquifer). A summary and discussion

of the results of ground water sampling is included in Section 10.3.5, Ground water Quality. Although -)

considerable variability exists within the Oro Sand, water quality can be characterized as an alkaline -

!

l

I
i
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water high in total dissolved sohds and sulf ates. Water within the Ore Sand has concentrations of

radium ranging from an average per monitor well of 2.2 to 244 pCl/l. The overall average for the ten

project monitor wells sampled for radium 226 is 62.1 pCi/hter (refer to Table 10.3-5). This average

exceeds hvostock water quahty (Wyoming Class lit water) within the ore zone. For parameters other

than Ra-226, the ore zone water quality falls within Wyoniing Class ill suitability criteria. Ore zone
|

water average sulfato concentrations exceed agricultural use (Class ll) criteria in 21 of 23 project wells

sampled for sulf ate. For the above reasons, ground water within the projected mining zones at the

Reno Creek project is expected to be classified as Class IV (a) industrial use water.

Upper Aquifer waters generally contain less Total Dissolved Solids and sulf ates than the Ore Sand and

do not exhibit Ra-226 concentrations over agricultural and domestic limitations. Therefore, Upper

Aquifer water is expected to be classified as Wyoming Class lli (Livestock) water because average

sulfate concentrations exceed agricultural and domestic classifications.

17.1.2 RESTORATION - RESEARCH AND DEVELOPMENT

in 1980 and 1981, Rocky Mountain Energy (RME) performed a research and development pilot project

at the Reno Creek Project site. Rocky Mountain Energy used the same mining process proposed by

EFNi for the commercial scale Reno Creek in situ mine. Rocky Mountain Energy restored ground water

within the research and development mining pattern to acceptable limits under both WDEQ and NRC

criteria. Restoration was performed in generally the same manner as proposed by EFNI except that

reverse osmosis technology was not utilized during pilot restoration activities. A copy of the RME Final

Restoration Report is included in this document as Attachment 15.1.

17.1.3 RESTORATION DURING COMMERCIAL OPERATIONS

The concentrations of many dissolved constituents in wellfield ground water will be increased over

baseline concentrations during operations and immediately after production activities have ceased.

Review of the Final Restoration Report prepared by RME for the research and development project at

the Reno Creek site provides a description of restoration activities performed during pilot testing.

Increases in the concentration of five chemical constituents (U nat, HCO3, Ca, Cl, and Electrical
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Conductivity) are graphically represented in this report. Other constituents such as Na, Fe, other trace

O metals and radium-226 can be expected to increase as well. r

EFNI will commence activities to restore the quality of ground water affected by production activities

within a mining unit immediately upon cessation of production activities. Table 15.3, contained within ;

the Mine Plan section, describes the project sequence of mining and restoration activities associated

with the Reno Creek project. Restoration activities will consist of the following:

Af ter production activities have ceased in a mining unit, restoration will commence

using ground water sweep of the former production zone. Ground water sweep is

simply the withdrawal of ground water from the affected zone in order to remove

contaminated water and draw fresh water from the surrounding formation into the

affected zone. The process of drawing fresh water into the production zone also
'

results in exchange of cations and anions from rock within the formation and the

subsequent removal of cations. Water quality will be monitored frequently during ,

ground water sweep to track the reduction of elevated constituents in the ground

water. When the rate of reduction of constituents slows significantly, reverse osmosis

Ttechnology will be implemented to remove remaining elevated constituents. Reverse

osmosis may be implemented before a mining unit has completed ground water sweep ;

in order to reduce restoration time.

|

Reverse osmosis technology forces water through a semi-permeable membrane at high
|pressure. A major portion of the dissolved constituents in the ground water are

|retained on the upstream side of the membrane. The solute laden solution is then

removed and pumped to the radium treatment ponds prior to land application. The i

process results in a dramatic reduction (more than 50%) in dissolved contaminants in

the permeate recirculated through the wellfield. Reverse osmosis will continue until

dissolved substances within the recirculated solution are returned to concentrations

consistent with a water use equal to or greater than the use before mining. Using best

practicable technology, the concentration of most dissolved constituents will be

returned to background concentrations for the water within the we|lfield. Consideration

will be given, and if appropriate, corresponding proposals will be made to the

I.
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appropriate regulatory agencies, to employ attemative methods, including use of

reductants if warranted, to complete restoration, notably to aid in reduction of trace

meta /s. If, after implementation and use cf best practicable technology, the average

baseline concentrations within a mining unit cannot be achieved, then at a minimum

affected waters will be returned to a quality consistent with the water use categary.

Background concentration of a constituent is defined as the arithmetic average of the

I pre-mining concentration of a dissolved constituent for a4 restoration sampling wells
)

within the mining unit during designated baseline sampling p!uc 'brce ctandad

dev:cdonc cf the mer:n.

After restoration activities have brought the concentrations of dissolved constituents

down to the values described above, a final round of samples will be taken from

designated restoration sampling wells to demonstrate the success of the restoration

program. At this point, restoration activities will cease.

For each mining unit, a stabilization period of six months will follow restoration

activities. A round of samples will be taken every month 60 days for designated

restoration parameters. The WDEO and NRC will be given at least one month notice

of the final sampling round to allow for co|lection of split samples. At the end of the

six month monitoring period, the analytical information will be summarized and

evaluated statistically to determine if any upward trends in concentrations of dissolved

constituents exists. If no upward trend can be discerned, a report will be prepared

requesting concurrence from the WDEQ and NRC on the success of restoration

activities. Upon receiving notice of concurrence from both agencies, wells will be

plugged and sealed in accordance with WDEQ standards and the surface reclaimed.

17.2 SURFACE RECLAMATION |

17.2.1 POST-MINING LAND USE

The pre-mining land use in the Reno Creek project area is agriculturalland used for grazing by domestic

animals. Utilization by wildlife is an important but secondary use of the land. and -i!d!!!c ucc. The
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i

|
|

|

land will be returned to a condition suitable for agriculturalland. gming and M!d!h uceyw Process

buildings and the irrigation reservoir may remain if the land owner, at the time of reclamation, wishes

to assume ownership. For purposes of the reclamation plan,it has been assumed that all buildings and

earthen structures will be removed, and the land returned to approximate pre mining contours, and j
.

drainage patterns re-established.

17.2.2 CONTOURING PLAN

Areas requiring recontouring will be in the operations areas. Operations areas include the process plant

and associated parking lot and outbuildings, major access roads, radium treatment ponds and the

irrigation reservoir. These facilities are illustrated on Plate 15.1. After the conclusion of mining and

restoration, all operations areas will be recontoured to the approximate land configuration prior to

mining. Specifically, the following actions will be taken:

Subsoil material forming on the bottom of the irrigation reservoir will be sampled and

analyzed for soil suitability parameters contained in Table I of the WDEQ LOD Guideline

#1 (11/84). In addition to parameters within Table I, Radium-226 and U-nat

concentrations will be determined for compliance with decommissioning criteria. If

subsoil exceeds any of the chemical parameters (excluding textural) on Table I, the

most feasible means to reduce chemical concentrations of any constituent to acceptable

levels will be evaluated and implemented. If concentrations of radionuclides are

exceeded, subsoil material will be excavated and disposed of at a f acility licensed to
'receive by-product materials. The reservoir dam will be removed and used as part of
I

the cover material for the reclamation of the irrigation reservoir. Then, topsoil salvaged

during construction will be evenly distributed over the area previously covered with

water.

Residues within the radium treatment ponds will be removed from the ponds prior to

recontouring. The radium treatment ponds drain to a lined sump to f acilitate the ;

washing and removal of solids and semi-solids. Fond residues wi// be hauled from the

site and disposed at a facility licensed to receive radioactive wastes, such as the White

Mesa Mi// near Blanding, Utah. After removal of solids from the radium ponds, the
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HDPE liner will be removed and disposed of off site, and the underlying compacted

earth liner and leak detection systems sampled and tested for radiological contaminants

(Ra 226 and U nat). If the compacted earth liner is contaminated with radionuclides

over the limits acceptable for release of the site for unrestricted use, contaminated

materials will be removed and disposed of at a licensed f acility. Portions of the

compacted earth kner not contaminated with radionuclides will be ripped and buried in

place. All pipes, liner and other debris determined to exceed criteria for release for

unrestricted use will be excavated and disposed of in a facility licensed for receiving

radioactive materials. The pond areas will then be recontoured and topsoil salvaged

during construction spread evenly over the recontoured areas.

Conc ete foundations associated with the process building will be broken. Subsoil and

con: rete will be sampled for radionuclides in accordance with NRC standards governing

de'.ommissioning. Contaminated materials will be disposed in a facility licensed to

receive radioactive wastes. Uncontaminated materials will be disposed in a licensed

land /ill. ambdisposed ot-eithc n a facihty !!conced !c 'ecer/c radicache "Jastes-os-m

a-bekm-4pade-e*save4cn on c!%

Gravel surfaced parking areas and roads will be surveyed for radiological contamination.

Subsoil materials found to contain concentrations of radionuclides in excess of

decommissioning standards will be excavated and disposed of at a facility licensed to

receive radioact've materials. Af ter removal of contaminated materials, the gravel from

the parking area will be scraped up and buried in the radium treatment pond excavation

or othar approved location on site.

Recontouring and reclamation of any wetlands identified in the wetlands inventory will be

performedin a manner consistent with a Wetlands Mitigation Plan. The wetlands inventory will

be performed during the spring of 1994 and provided to the WDEQ as part of Section 13. The

criteria for determining the presence of the wetlands will be the 1987 Corp of Engineers

Technical Report Y-87-1.
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17.2.3 WELLFIELD AND PLANT DISMANTLING

O
At the conclusion of the aquifer restoration stabilization period in a mining unit, wellfield piping and'

controls will be removed. Wells will be plugged and sealed according to standard procedures described
j

in Section 17.3. Wellfield equipment will be handled in one of the following ways:
{
l

Equipment will be monitored to determine the levels of total and fixed alpha and beta
!

radiation. Decontamination procedures will be implemented to remove surface
contaminants, as necessary. 't quipment meets NRC criteria for release for
unrestricted use, equipment will either be removed from the site for use at another

i

f acility or will be disposed of in an o// site landfi//, en en Sic ce!!d " cc!c 'ac!!!ty,

Equipment which does not meet NRC criteria for unrestricted use will be either

transferred to another f acility licensed for the production of source material or disposed
of at a facility licensed for the disposal of radioactive waste.

All equipment will be removed from the process building and disposed of as described above. The
process building itself will be dismantled, decontaminated and disposed of in the same manner.

17.2.4 REVEGETATIJN PRACTICESO
17.2.4.1 TEMPORARY STABILIZATION OF DISTURBED LANDS

EFNI will utilize a temporary stabilization procedure for areas where re-disturbance of the area will occur

one or more times beire the end of mining. These areas include topsoil stockpiles and monitor well
locations.

The purpose of temporary stabilization is to stabilize the land surface and minimize soil
erosion during mining activities.

I

Temporary stabilization will consist of the discing of disturbed areas, followed by the broadcast

application of approximately 13 PLS thickspike wheatgrass and 13 PLS western wheatgrass per acre,
,

l

Af ter application of the seed, areas will br. lightly raked using a harrow or hand implement. Temporary
j

stabilization activities will take place in the fall or spring of the year when frost is not in the ground.
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17.2.4.2 FINAL REVEGETATION PROCEDURES

O
Areas to be recontoured will be prepared for reclamation as discussed in Section 17.2.2. Other

operations areas such as wellfields and secondary wellfield roads where topsoil has been lef t in place

will be ripped and/or disced prior to seeding. Af ter loosening the soil, areas will be seeded using the

seed mix presented in Table 17.1. Seed will be applied at a rate of 15 PLS per acre and will be placed

with a grass drill. If broadcast seeding is utilized, the rate of application will be doubled. The seed mix

is made up of diverse grasses of both cool and warm season growth adapted to loamy and to sandy

soil conditions. The grasses are all desirable forage species. No shrub species have been included in

the reclamation mix because of the relatively small disturbance area (maximum 250 actas/ associated

TABLE 17.1
FINAL RECLAMATION SEED MIX

COMMON NAMES SCIENTIFIC NAMES PLS/ ACRES

Western wheatgrass Agropyron smithii 3

Bluebunch wheatgrass Agropyron spicatum 3

Thickspike wheatgrass Agropyron dasystachyum 3

Prairie sandreed Calamovilf a longifolia 2

Indian ricegrass Oryzopsis hymenoides 2

?!ced!e . nd it. mad S!!pe com^t: 2

Green needle grass Stipa vitidula 2

Total 15
;,

|
|

.
.

Table 17.1

with mining activities which are surrounded by lands with significant big sagebrush growth. Written

i

l

l
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consent forms from land owners acknowledging EFNI's intent not to include shrub species in the seed
mix are contained in Atrachment 17.2.

Seeding activities wdl be conducted in the spring or fall when no frost is in the ground. Areas seeded

as described above will be fenced and protected from grazing of domestic animals untilit appears the

cover can sustain grazing pressure. The wc!!!!c!Nwe Reclaimedarea fences will be constructed using
the Type i design described in WDEO-LOD Guideline 10 (8/79).

-

17.2.4.3
SEEDING SURFACE OWNER CONSENT FORMS

,

Consent to reseed areas with a grass species mix only, and not a shrub species mix, have been sought
from all of the owners of the surface estate within the permit area and from those who may have

surface use rights within the permit area. A list of the parties from whom such consents were sought
and each consent form received is attached to this application as Attachment 17.2.

17.2.5 EVALUATION OF RECLAMATION SUCCESS
'

17.2 5.1 RECLAMATION GOALS ANO COMMITMENTS

O
The goal of reclamation is to return the land to a condition equal to or greater than its pre-mining /and

uses. p'-!cuc um The pre-mining pre;!cuc use of the land at the Reno Creek project is gedg for
agriculturalland used by domestic animals and wildliis. The pre-mining regetation is described in

Section 12. EFN! will eeek to accomplish the following more specific goals, p9taphrasedfrom chapter
lit, Section d, Wyoming 1993 Non-Coal Rules and Regulations.

Restore wildlife habitat commensurate with or superior to pre-mining habitat.

Establish a self renewing vegetative cover with species adapted to local soil and
climatic conditions.

Establish a reclaimed vegetative cover equal to or greater than pre-mining cover
i

measured in percent.
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Establish totalground cover on reclaimed lands equal to or greater than the pre-mining
ground cover measured in percent.

Establish a vegetative community that is equal to or greater than pre mining herbaceous
productivity.

Establish species diversity and species composition on reclaimed lands which support

the post mining land use under grazing pressure comparable to pre-mining grazing
canditions.

Stabilize the reclaimed area to minimize erosion and retain soilmoisture.

17.2.5.2 PROCEDURES FOR EVALUATION OF RECLAMATION SUCCESS

EFNI proposes an alternate method for determining reclamation success, pursuant to Wyoming Land

Quality Non-CoalRules and Regulations, Chapter Ill, 2(d)(vi). The proposed alternate success standard

fulfills the intent of the reclamation goals and objectives of the Wyoming Non-Coal Rules and
Regulations, Chapter III, Section 2ali), (ii) and (iii)

In order to evaluate the success of reclamation in accomplishing these goals, EFNI proposes an alternate

methodthoestabhch ent of p:cccdures specific to the nature and types of disturbance associated with I

in situ mining. Revegetation evaluation procedures different than those for conventional mining are

justified for several reasons. In situ mining normally results in disturbances smaller in areal extent than

most conventional mining. Disturbances tend to extend over long areas compared to the width of
,

disturbance. Also, in situ mining does not involve the deep excavation of soils and overburden to '
1

extract minerals and results in a less profound alteration of the soils available for reclamation on site.

Plate 15.1, Mine Plan shows the maximum extent of projected disturbance within wellfields. lOnly a '

portion of these areas wi/I actually be disturbed as a result of wellfield construction.

The4cAwvmg-spesific ;necci ecc c e ;wepened !cr c /c!ue:icn c4estamation cuccccc:
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Extended referenca areas (ERA) will be designated adjacent to disturbance areas ERA's will surround

disturbance areas as a halo and will contain the three vegetative mapping units identified in Section 12.

The area around disturbance areas will be approximately 400 feet in width. Werested The maximum

extent of disturbance areas and ERA are shown on Piate 12.1. In the event mining unit boundaries

change from projected configurations, the ERA boundaries will be agreed upon by the WDEQ and EFNI.

Clear agreement on the boundaries of the ERA willbe obtained prior to sampling and comparison of

reclamation areas for t;ond release. th'cugh 'hc .^ ~nu? Poport piccccc.

At the time of final evaluation of reclamation success and bond release, vegetation will

be sampled in ieclaimed areas and ERA for percent cover by vegetative form and

percent ground cover. The reclaimed area will be sampled and evaluated as one Unit.

A minimum of fifteen randomly selected point transects will be located in the reclaimed

area and within the ERA in each of the two years of evaluation prior to bond release.

Cover measurements will be used as background for evaluation of reclamation success.

The cover information will be compiled and submitted in table form. The table will

include the mean percent cover, relative percent cover, range of cover values, percent

frequency and relative frequency for both the reclamation area and the ERA. This

format has been utilized in the baseline vegetation inventory contained in Section 12.

Cover information will not be used for a statistical comparison with baseline.

An inventory of plant species present within reclamed areas and the ERA will be

compiled as an aid in evaluating species diversity. A statement of grazing activity on

site will be provided each year during at least the two years ,iust prior to the evaluation

for bond release. The statement will be included in the annual report and will include

the approximate number of domestic animals grazing within a reclamation area, the type

of animal, and the time period in which the animals grazed in the area, including the -

time of year. This information will be used by the WDEO to determine the ability of the
,

grazed area to sustain grazing. Photographic documentation will be provided to the

WDEO which supports adequate reclamation of the disturbed area. ,

,

O -4
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EFNI will make a concerted effort to obtain the written approval of all land owners

stating that in their opinion the land has been adequately reclaimed. Alllandowners will

have the opportunity to participate in the field evaluation carried out by the WDEO to

determine reclamation adequacy. The field evaluation of reclamation adequacy will be

subjective, based on non-quantitative evaluations of final bond release standards.

17.3 WELL ABANDONMENT PROCEDURE

EFNI will abandon all cased wells in accordance with WDEQ Water Quality Regulations. All production,

injection and monitor wells will be plugged upon finalization of ground water restoration and

stabihzation. Abandonment wi!! consist of placing cement or high solids abandonment mud or

abandonment pellets across and 50 feet above the completion intervalin a well. Cement or high solids

abandonment mud or abandonment pellets will also be placed in the upper 30 feet of wells. The 30-

foot plug will either be suspended in a manner acceptable to the WDEQ and NRC or the interval

between the completion zone plug and the surface plug willbe filled with ms 't, non-toxic material (such

as sand, gravel, scoria, etc.). "!c!! p!uggmg ~^'ve preparing c c!urry of coment and bentonite"":

eM ch * a:ghc cpp+ommate!y 13 pcunde per gc!!cn, nnd pumping the c!r/ Hte the c;c!! cocin;;. The

wn:gM cf 'hc nemnn' "" dicp!ccc !"^ . '' M !be ;c!! -d ""'"+h0 "^" bore ^ 'h c!urry. The

cc ng w4-ha-f:!!cd ic "thi' *";c to f ou' f eet of 'M 4ycund curf ace The well casing will be cut off at

least two feet below the ground surface, and soil will be placed over the cemerited casing.

If a hole is drilled in a wellfield, and is determined to be unacceptable or improperly located to be

completed as a well, the hole will be plugged to the surf ace with high solids abandonment mud. A pre-

cast concrete plug will be set in the top of the hole, at least two feet below the surface and the

remaining area will be filled with dirt. The hole location will be marked for possible future location; hole

markers will be rer.ioved during final surf ace reclamation.
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17.4 RECLAM ATION BOND ESTIMATE

O |

Estimates of ground water restoration and surf ace reclamation costs for the Reno Creek ISL Project are

presented for two time periods. The restoration and reclamation cost has been estimated for the first

year of activity and for all activity through the fif th year of the project. '|
i
|

The following assumptions are incorporated into the cost estimation:

1. The existing bond for the former Rocky Mountain Energy pilot building and site will be combined

with the new bond so that there is only one bond for the project.
]

2. The one year cost estimate assumes that the operator abandons the site at the end of the first

twelve months af ter commencement of project construction, and the regulatory agencies have

to hire contractors to perform the decommissioning work. The five year cost estimate assumes

site abandonment at the end of the fifth year of project operation.

3. The installed equipment on site at the end of the first and fifth years of operation is available

for the contractor to use in performing the aquifer restoraticn and surface reclamation activities.

This equipment includes the tanks, pipelines, pumps, electrical panels and distribution system,

ponds, irrigator and buildings.

t

4. The cost estimates include decontamination of the main satellite plant building and the water

treatment building. Decontamination for unrestricted use and transfer of the buildings to the

landowner might be possible, as has been done at other ISL projects, but the estimate assumes

demolition and reclam6 tion.
,

5. After the first year of operation only about 13 acres of Mining Unit I will contain injection and

recovery wells and a total of 336 wells will exist at the site. (Refer to Plate 15.1)

6. After five yeers of operation, a total of approximately 46 acres of operated weilfields will exist.

O
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The cost estimates are presented in two segments for both the one year and the five year

cases. The first segment is a general narrative description of the restoration and reclamation activities

and a cost summary. The second segment is worksheets that detail the cost components and provides
references for the cost parameters.

The cost estimates are presented in the following categories:

1. Ground water Restoration

2. Weillield Abandonment & Reclamation
3. Plant Facilities Reclamation
4 Water Treatment Ponds & Irrigation Reservoir Reclamation
5. Other Structures and Facilities

17.4.1 BOND ESTIMATE - YEAR ONE

The first year of activ.ty under the project permits and licenses will be to construct the satellite plant
and water treatment facihties and to install and operate the initial wellfield. The first twelve months

of project development willinclude about four months of construction, wellfield installation and startup
activities.

This will be followed by operation of the first 50-pattern mining block and construction of

the second 50-pattern mining block approximately 6 months after the first block. As shown in the
Worksheet, the actual number of patterns for the first 12 months is 116 which accounts for early
shutdown of patterns in the first mining block.

The following numbered items correspond to the numbered items on the Bond Estimate Worksheet

found in Aguvu#4 Attachment 17.1. The assumption and cost estimation parameters are elaborated

and a cost summary for each component is presented in the text. Cathsulate&detahrHuowded
!

k&4tw44mMstnnate-Wuastw4-fowul-k&AttacJune n! ? '7.1,

|
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17.4.1.1 GROUND WATER RESTORATION

O .

As previously mentioned,116 patterns are assumed to be constructed by the end of the first year. The

second group of patterns, following the first 50 patterns, may have only operated for a short time

period, or perhaps not at all, depending on the productivity of the first 50 patterns.' As a conservative

assumption for this cost estimation it is assumed that all 116 patterns will undergo full restoration (i.e.
!4 pore volumes of ground water sweep and 2 pore volumes of reverse osmosis treatment).

Pore Volume Parameters: 116 patterns,4900 f t / pattern,17 feet thick,28% porosity.2

.,

Pore Volume = 20,237,768 gallons .

Ground water Sweep Phase: 4 pore volumes,250 gpm total withdrawal,56 days / pore

volume, 224 days total.

Reverse Osmosis Phase: 2 pore volumes, 500 gpm circulation rate, 28 days / pore

volume, 56 days tota'.

Irrigation Operations: 400 gpm seasonal rate,211 days to apply restoration solutions.

Stabilization Sampling: 6 monthly samples,5 designated wells on the basis of 1 well

per 3 acres of wellfield.

1.A Ground water Sweep Phase
Electrical Cost $ 4,019
Chemical Cost $7,993
Labor Cost $ 74,400
Others Costs $ 18,667

Subtotal Ground water Sweep $ 105,079

1.8 Reverse Osmosis Phase
Electrical Cost $ 14,764
Chemical Cost $ 8,126
Labor Cost $19,200

Others Costs $4.667
Subtotal Ground water Sweep $46,757

O
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1.C Irrigation Operations
Electrical Cost $4,598

1.0 Stabilization Sampling
Labor Cost $300
Analytical Cost $4,500

Total $4,800

1.E Equipment Cost
Pick-Up Truck $ 5,000
Pick-Up Truck with Pump Unit $ 10,000
Pump Reel $ 5,000
Cementer $ 5,000
Laboratory Equipment $ 5,000
500 gpm Reverse Osmosis $ 250,000

Total $280,000

Ground water RESTORATION TOTAL COST = $441,234

17.4.1.2 WELLFIELD ABANDONMENT AND RECLAMATION

Plugging and abandonment of all pattern and monitor wells will be undertaken following ground water

restoration and stabilization. The total number of wells to be abandoned is 166 production wel!s,174

injection wells,46 monitor wells in the initial mine unit, and 34 remaining regional monitor wells that

are either not incluo'ed in the initial monitor well network or have not been previously plugged and

abandoned.

Well plugging includes tha labor and materials costs to fill the well casings with cement slurry and cut

off the casing.

Wellfield reclamation includes removal of header houses (piping manifold structures), removal of buried

collection and distnbution piping, removal of the electric supply lines, reclamation of wellfield access

roads, removal of fences, and revegetation of disturbed areas within the active wellfield areas.

O
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2.A Well Piugging
Labor Cost $18,500
Materials Cost $42,269 .

Total $60,769
2,B Building Removal

Decontamination
Labor Cost $ 1,250 i'
Equipment Rental $513

Demolition $2,720 '
Haul $550
Disposal $312

Total $5,345 -
2.C Buried Pipe Removal

Excavate $ 12,146
Removal & Loading - Labor Cost $ 2,800
Equipment Rental $739
Backfilling $ 1,560
Haul $1,050
Disposal $800

Total $ 19,095 ,

2.D Electrical Removal
Cable Removal Labor Cost $1080
Starter Removal Labor Cost $900
Power Disconnect Labor Cost $360 ,

Pole Removal Labor Cost $360

O Equipment Rental $910 ,

Haul $22
,

Disposal $12
Total $ 3,644

'2.E Wellfield Road Reclamation
Gravel Removal' $343 ;

Ripping & Grading $420 I
'

Topsoil Replacement $ 1,145

Total $1,908
I

2.F Fence Removal
Fence Removal $13,780

2.G Revegetation
Ground Preparation $1,818
Seed $850
Seeding $680

Total $3,348

WELLFIELD ABANDONMENT AND RECLAMATION COST = $107,888

O
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17.4.1.3 PLANT FACILITIES RECLAMATION

O
Reclamation of the plant and f acilities areas includes the satellite plant, water treatment building, radium

removal ponds, and the irrigation reservoir. Reclamation of the old pilot plant building and site is also

included in this category. Activity estimates include building decontamination, demolition, removal of

fences and graveled areas, segregation and disposal of contaminated and uncontaminated wastes,

regrading, topsolling and revegetation.

3.A.1 Satellite Building Removal
Decontamination

Labor Cost $ 2,200
Equipment Rental $530

Demolition $ 10,200
Haul $770
Disposal $375

Total $ 14,075

3.A.2 Tanks, Piping and Pumps
Decontamination

Labor Cost $ 8,800
Equipment Rental $ 2,410
Materials $250

Demolish & Load

gLabor Cost $12,880

Equipment Rental $ 3,752
Haul $ 1,086
Disposal $706

Total $ 29,883

3.A.3 Satellite Electrical
Labor Cost $ 1,900
Equipment Rental S670
Haul $110
Disposal $9

!Total $ 2,689
3.A.4 Satellite Foundations

Decontamination
Labor Cost $ 1,320
Equipment Rental $246
Materials $450

Demolition $6,850 I

Haul $ 1,956
Disposal $ 1,384

i

Total $ 12,206 |
|
|
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3.B,1 Water Treatment Building Removal
.

Decontamination
Labor Cost $880
Equipment Cost $164

Demolition $3,672
Haul $330
Disposal $183

Total $ 5,229 $

3.B.2 Tanks, Piping and Pumps
,

Decontamination |

Labor Cost $ 3,080 |
Equipment Rental $843

Demolish & Load
Labor Cost $4,600

Equipment Rental $ 1,340 |
Haul $336 ;

Disposal '$211
Total $10,410

,

3.B.3 Water Treatment Electrical
Labor Cost $1140
Equipment Rental $402
Haul $110

'
Disposal $6-

Total $1,658

3.B.4 Water Treatment Foundations
Decontamination

Labor Cost $880 *

Equipment Rental $164
Materials $150

Demolition $2,672
Haul $745
Disposal $529

'

Total $5,139 i

3,C. Office Building Removal
Gutting $5,166
Demolition $ 3,060
Haul $330
Dispose $165

Total $ 8,721

3.D. Fence Removal
Fence Removal $2,830

,

O :
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!3.E. Plant Site Reciamation
Gravel Removal

$722
Ripping & Grading

$450Replace Topsoil .

$ 1,806 |
Seed

$150
Seeding $120 |Total $ 3,248 I

3.F Reclaim Warehouse and Site
Resin Disposal $ 10,283
Building Removal $ 16,821
Haul ,

$990 |Disposal
$363 !Fence Removal $ 5,910

iGravel Removal $563 IRipping and Grading $218 1Replace Topsoil
$469 |

Seed
$73 |Seeding
$58 |Miscellaneous $205 !Total $35,952 1

Note: Regional monitor well plugging included with Wellfield Abandonment and Reclamation.

1

i

O
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17.4.1.4 WATER TREATMENT PONDS AND IRRIGATION RESERVOIR

O
The water treatment ponds for radium removal and the irrigation reservoir will be removed and

reclaimed at project closure. This will entail removal of sludge from the treatment ponds, removal of

the pond liners and leak detection systems, backfilling and recontouring, and revegetation of the site.

The irrigation reservoir will be reclaimed by removing ditches and diversions and removing the dam by

distributing the dam material back into the pond basin. Topsoiling and revegetation will be undertaken

on all disturbed areas with the reservoir site.

4.A Water Treatment Ponds
Fence Removal $ 1.,037
Sludge & Liner Removal

Labor Cost $ 2,880
Equipment Rental $ 1,971

Leak Detection Removal
Labor Cost $960
Equipment Rental $657

Radiation Surveys
Labor Cost $240
Analyses $500

BackfillingO Equipment Rental $ 9,720
Reclamation

Topsoil $ 2,420
Seed $200
Seeding $160

Haul $ 24,833
Disposal $18.920

"

Total $64,497

4.B irrigation Reservoir
Ditch & Diversion Removal

Equipment Rental $ 1,775
Remove Dam

Equipment Rental $37,625
Reclamation

Topsoil $12,370

Seed $ 1,000
Seeding $800

Total $53,570

0
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17.4.1.5 OTHER STRUCTURES AND FACILITIES

O
Removal and reclamation of trunk lines and the access road is included upon project closure. The

irrigation area reclamation includes removal of the irrigation equiprnent and reclamation of the runof t

catchments. Miscellaneous expenses are estimated for final closure activities during surface

reclamation. A monthly estimate is provided, which is an extension of the monthly costs for utilities,

fuels, laboratory supplies, etc. that was included with the restoration phase.

5.A Trunklines
Excavation

Equipment Rental $ 4,731
Remove & Decontaminate

Labor Cost $ 5,320
Equipment Cost $ 2,689
Materials $618

Backfilling
Equipment Cost $365

Haul $ 8,755
Dispose $ 6,450
Seed $50
Seeding $40

Totai $ 29,018

5.B Powerlines - Tri County Electric keeps service line.

5.C Access Road
Gravel Rernoval $435
Ripping & Grading $195
Replace Topsoil $542
Seed $65
Seeding _152

Total $ 1,289

5.D Irngation Site
Rernove irrigator $ 2,124
Grading $ 1,630
Seed $250
Seeding $200

Total $4,204

5.E Miscellaneous
Miscellaneous $ 10,000
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BOND ESTIM ATE SUMMARY - YEAR ONE

O Ground water Restoration
Ground water Sweep Phase $ 105,079
Reverse Osmosis Phase $46,757
Irrigation $ 4,598
Stabilization Sampling $4,800

Equipment Costs $ 280,000

Total $441,234 ,

Wellfield Abandonment and Reclamation
Well plugging $ 60,769 '
Surf ace Reclamation $47,120

Total $ 107,888

i

Plant Facilities Reclamation
Satellite Building $ 58,854
Water Treatment Building $ 22,437
Office Building $ 8,721
Surface Reclamation $ 6,078
Warehouse Removal and Reclamation $35.952

Total $ 132,041

Water Treatment Ponds and irrigation Reservoir
Water Treatment Ponds $ 64,498
Irrigation Reservoir $53.570

Total $ 118,067

Other Structures and Facilities >

Trunklines . $ 29,018 ,

Access Road $ 1,289
Irrigation Site $4,204

Miscellaneous $ 10,000

Total $44,510

,

Subtotal * $843,740

Contingency - 15% $126,561
Contractors, Profit, Overhead, Mobilization - 10% $ 84,374

IProject Design & Document Preparation - 2% $ 16,875
Insurance, Accounting, Monitoring - 2.5% $ 21.094

Subtotal $ 248,903

TOTAL - YEAR ONE * $1,092,644 j

Totals contain rounding adjustments*

i

|

'l
,

O
Reno Creek Permit No. 479 Revised 2/94 |
Amendment Apphcation 1

11/25/93 '|

17-23 ;

|

1

!
_



1

17.4.2 BOND ESTIMATE - YEAR FIVE

O
At the end of the fif th year of activity at the Reno Creek Project, all plant and facilities will be operating

at capacity, mining will have advanced into the first three mining units, wellfields will be under

construction in the fourth mining unit, and restoration will be in progress in the first mining unit. The

total number of patterns instal 19d is estimated to be 489, and 449 of these are estimated to have been

put into producte

As was presented m the bond estimation for the end of the first year, the following numbered items

correspond to the numbered items on the Bond Calculation Worksheet Attachment 17.1. A cost

summary is presented in the text, and cost calculation details are provided in the worksheet.

17.4.2.1 GROUND WATER RESTORATION

A total of 489 patterns are estimated to have been installed by the end of the fifth year; 449 of these

are estimated to have actually had fixiviant circulated in them. The estimated total volumes of ground

water for restoration, based on 4 pore volumes of ground water sweep followed by 2 pore volumes of

reverse osmosis treatment, are as follows:

O
Pore Volume Parameters: 449 patterns,4,900 f t'/ pattern,17 f t thick,

28% porosity, pore volume = 78,334,121 gallons.

Ground water Sweep Phase: 4 pore volumes, 250 gpm total withdrawal, 868 days

total

Reverse Osmosis Phase: 2 pore volumes,500 gpm circulation rate,218 days total.

Irngation Operations: 400 gpm seasonal rate,817 days to apply restoration solutions.

Stabilization Sampling: 6 monthly samples,17 designated wells on the basis of 1 well

per 3 acres of wellfield.

O
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1.A Ground Water Sweep Phase
Electrical Cost $15,574

Chemical Cost $30,939 i

Labor Cost $289,200

Others Costs $72.333
Subtotal Ground water Sweep $408,047

'1.8 Reverse Osmosis Phase
Electrical Cost $57,474
Chemical Cost $ 31,450
Labor Cost $73,200
Others Costs $ 18,167

Subtotal Ground water Sweep $180,290 ;

|
1.C Irrigation Operations

Electrical Cost $ 17,804 i

i

1.D Stabilization Sampling
Labor Cost $ 1,020
Analytical Cost $ 15,300

Total $ 16,320

1.E Equipment Cost ,

Pick-Up Truck $10,000

Pick-Up Truck with Pump Unit $ 15,000 ;

Pump Reel $ 5,000O Cementer $ 5,000
Laboratory Equipment $ 5,000
500 gpm Reverse Osmosis $250.000 - ;

Total $290,000
~

GROUND WATER RESTORATION TOTAL COST = $912,461
s

17.4.2.2 WELLFIELD ABANDONMENT AND RECLAMATION

Plugging and abandonment of all pattern and monitor wells will be undertaken following ground water

restoration and stabilization. The total number of wells to be abandoned is 489 production wells,735

injection wells,98 monitor wells, and 34 remaining regional monitor wells that are either not included

in the monitor well network or have not been previously plugged and abandoned.

Well plugging includes the labor and materials costs to fill the well casings with cement slurry and cut

of f the casing.

O
Reno Creek Permit No. 479 Revised 2/94
Amendment Apphcation
11/25/93

17-25

--



Wellfield reclamation includes removal of header houses (piping manifold structures), removal of buried

collection and distribution piping, removal of the electric supply lines, reclamation of wellfield access

roads, removal of fences, and revegetation of disturbed areas within the active wellfield areas.

2.A Well Flugging
Labor Cost $ 67,800
Materials Cost $ 154.909

Total $ 222,709

2.8 Building Removal
Decontamination

Labor Cost $ 2,500
Equipment Rental $ 1,025

Demolition $ 5,440

Haul $ 1,100
Disposal $624

Total $ 10,689

2.C Buried Pipe Removal
Excavate $51,204

Removal & Loading - Labor Cost $ 12,000
Equipment - Rental $ 3,168
Backfilling $6,607

Haul $4,410

Disposal $ 3,360

Total $ 80,749

2.D Electrical Removal
Cable Removal Labor Cost $4,320
Starter Removal Labor Cost $ 3,780

Power Disconnect Labor Cost $720
Pole Remova! Labor Cost $900
Equipment Rental $ 2,736

Haul $110 j
Disposal $46

Total $ 12,612

2.E Wellfield Road Reclamation
Gravel Removal $ 1,825

Ripping & Grading $2,265 3

Topsoil Replacement $ 6,084 l

Total $ 10,174 |

2.F Fence Removal j
Fence Removal $ 54,140 |

O
.
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2.G Revegetation
Ground Preparation $ 7,691
Seed $ 3,760
Seeding $3,008 -

Total $ 14,459

WELLFIELD ABANDONMENT AND RECLAMATION COST = $405,531

17.4.2.3 PLANT FACILITIES RECLAMATION

Reclamation of the plant and facilities areas includes the satellite plant, water treatment building, radium

removal ponds, and the irrigation reservoir. Reclamation of the old pilot plant building and site is also

included in this category. Activities estimates include building decontamination, demolition, removal

of fences and graveled areas, segregation and disposal of contaminated and uncontaminated wastes,

regrading, topsoiling and revegetation.

3.A.1 Satellite Building Removal
Decontamination

Labor Cost $ 2,200
Equipment Rental $530

Demolition $10,200
Haul $770
Disposal $375

Total $ 14,075

3.A.2 Tanks, Piping and Pumps
Decontamination

Labor Cost $8,800
Equipment Rental $ 2,410 j

Materials $250 i

Demolish & Load '

Labor Cost $12,880

Equipment Rental $ 3,752
Haul $ 1,086
Disposal $706

Total $ 29,883

I
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3.A.3 Satellite Electrical
Labor Cost $ 1,909
Equipment Rental $670
Haul $110
Disposal $9

Total $2,689

3.A.4 Satellite Foundations
Decontamination

Labor Cost $ 1,320
Equipment Rental $246
Materials $450

Deniolition $ 6,850
Haul $ 1,956
Disposal $1,384

Total $12,206

3.B.1 Water Treatment Building Removal
Decontamination

Labor Cost $880
Equipment Cost $164

Demolition $ 3,672
Haul $330
Disposal $183

Total $5.229

3.B.2 Tanks, Piping and Pumps
Decontamination

Labor Cost $3,080
Equipment Rental $843

Demolish & Load ;

Labor Cost $4,600 ,

Equipment Rental $ 1,340
Haul $336 )
Disposal $211 I

Total $10,410 I

3.B.3 Water Treatment Electrical |

Labor Cost $1140
Equipment Rental $402 ;

Haul $110 )
Disposal $6 |

Total $ 1,658

I

Reno Creek Permit No. 479 Revised 2/94
Amendment Apphcation
11/25/93
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3.B.4 Water Treatment Foundations '

Decontamination
. :

Labor Cost $880
'

Equipment Rental $164
Materials $150

Demolition . $ 2,672
Haul $745
Disposal $529

Total $5,139

i
3.C. Office Building Removal

Gutting $ 5,166
Demolition $3,060
Haul $330
Dispose $165

Total $8,721

3.D. Fence Removal
Fence Removal $2,830

3.E. Plant Site Reclamation
Gravel Removal $722
Ripping & Grading $450

- Replace Topsoil $ 1,806 *

Seed $150O Seeding $120
Total $3,248

3.F Reclaim Warehouse and Site
Resin Disposal $ 10,283 - >

Building Removal $ 16,821

Haul $990
Disposal $363
Fence Removal $5,910
Gravel Removal $563
Ripping and Grading $218
Replace Topsoil $469
Seed $73
Seeding $58
Miscellaneous $205 ,

Total $35,952

Note: Regional monitor well plugging included with Wellfield Abandonment and Reclamation.

Reno Creek Permat No. 479 Revised 2/94
*

Amendment Apphcation
11/25/93
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17.4.2.4 WATER TREATMENT PONDS AND IRRIGATION RESERVOIR

O
The water treatment ponds for radium removal and the irrigation reservoir will be removed and

reclaimed at project closure. This will entail removal of sludge from the treatment ponds, removal of

the pond liners and leak detection systems, backfilling and recontouring, and revegetation of the site.

The irrigation reservoir will be reclaimed by removing ditches and diversions and removing the dam by

distributing the dam material back into the pond basin. Topsoiling and revegetation will be undertaken

on all disturbed areas with the reservoir site.

4.A Water Treatment Ponds
Fence Removal $ 1,037
Sludge & Liner Removal

Labor Cost $ 2,880
Equipment Rental $ 1,971

Leak Detection Removal
Labor Cost $960
Equipment Rental $657

Radiation Surveys
Labor Cost $240
Analyses $500

Backfilling
Equiprnent Rental $9,720

Reclamation
Topsoil $ 2,420
Seed $200
Seecing $160

Haul $24,833

Disposal $ 18,920

Total $64,497

4.B Irrigation Reservoir
Ditch & Diversion Removal

Equipment Rental $ 1,775
Remove Dam

Equipment Rental $79,726

Reclamation
Topsoil $ 19,705
Seed $ 1,375
Seeding _Q 1,100

Total $1CEE06

O
Reno Creen Permet No. 479 Revised 2/94
Amendrnent Appbcation
11/25/93
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17.4.2.5 OTHER STRUCTURES AND FACILITIES

Removal and reclamation of trunk lines and the access road is included upon project closure. The

irrigation area reclamation includes removal of the irrigation equipment and reclamation of the runoff

catchments. Miscellaneous expenses are estimated for final closure activities during surface

reclamation. A monthly estimate is provided, which is an extension of the monthly costs for utilities, -

fuels, laboratory supplies, etc. that was included with the restoration phase.

|

5.A Trunkiines
Excavation

Equipment Rental $24,388 1

Remove & Decontaminate |
Labor Cost $26,600 |

Equipment Cost $13,446
Materials $ 3,186

Backfilling i

Equipment Cost $ 1,825 i

Haul $43,966 >

Dispose $ 33,218 -
Seed $200
Seeding $160

Total $ 146,988

O 1

5.B Powerlines - Tri County Electric keeps service line.

5.C Access Road
Gravel Removal '$435
Ripping & Grading $195
Replace Topsoil $542
Seed $65
Seeding $52

Total $1,289

5.D trrigation Site '

Remove irrigator $2,124
Grading $ 1,630
Seed $250
Seeding $200

Total $4,204

i

5.E Miscellaneous
Misce!!aneous $20,000 i

O
Reno Creek Permit No. 479 Revised 2/94
Amenoment Apphcation
11/25/93
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BOND ESTIM ATE SUMM ARY - YEAR FIVE

O
Ground water Restoration

Ground water Sweep Phase $408,047

Reverse Osmosis Phase $180,290

Irrigation $ 17,804

Stabilization Sampling $ 16,320

Equipment Costs $ 290,000

Total $912,461

Wellfield Abandonment and Reclamation
Well plugging $ 222,709

Surf ace Reclamation $ 162,822 {
Total $405,531 |

l

Plant Facihties Reclamation |

Satellite Building $58,853

Water Treatment Building $ 22,436
| Office Building $ 8,721

Surface Reclamation $6,078

Warehouse Removal and Reclamation $3,595

i Total $ 132,041

Water Treatment Ponds and Irrigation Reservoir
Water Treatment Ponds $64,497

Irrigation Reservoir $103,856

Total $ 168,354

! Other Structures and Facilities
| Trunkhnes $ 146,988

Access Road $ 1,289

Irngation Site $4,204
Miscellaneous $ 20,000

Total $172,480

f Subtotal * $1,790,867

Contingency - 15% $268,630

Contractors, Profit, Overhead, Mobilization - 10% $ 179,087

Project Design & Document Preparation - 2% $ 35,817

Insurance, Accoursg, Monitoring - 2.5% $44,772

Subtotal $ 528,306

TOTAL - YEAR FIVE * $2,319,173

Totals contain rounding adjustments*

O
Heno Creek Permit No. 479 Revised 2!94
Amendment Application
11/25!93
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RENO CREEK DEVELOPMENT PERMIT AREA DRILL HOLE DATA

() GRID BLOCK LISTING

ABANDONMENT PROCEDURE KEY
_

1. Nat11ral drilling mud and/or bentonite; surface plug set.

2. Plugged with bentonite and surface plug set.

3. Cemented; casing cut off.

4. Cased well still in use.

MAPGRID HOLE ID NORTHING EASTING COLLAR PLUG

A-34 RNO3404 1100155.60 379392.60 5188.80 2
A-35 RNO3406 1100167.90 379581.20 5198.60 2O AA-02 RN02270 1087115.40 363311.50 5145.00 1 |

AA-03 RN02269 1087134.90 363828.40 5115.00 1
'

AA-03 RN02272 1087123.40 363622.90 5118.00 -1
AA-04 RN02268 1087122.40 364220.80 5108.00 1
AA-04 RN02271 1087131.90 364026.30 5113.50 1 |
AA-04 RN02273 1087118.90 364325.70 5107.50 1 !

AA-05 RN02263 1087120.90 364729.10 5101.00 1
AA-05 RN02274 1087120.90 364514.70 5094.50 1 ,

AA-05 RN02275 1087121.90 364982.50 5113.50 1 l
AA-05 RN02276 1087107.90 364629.60 5099.50 1 |
AA-06 RN02265 1087133.90 365265.50 5113.50 1 l

AA-07 RN01939 1087103.90 365812.30 5115.50 1 i

AA-07 RN02267 1087118.90 365516.40 5113.50 1
AA-12 RN01938 1087121.40 368380.60 5147.50 1
AA-18 RN01937 1087299.30 371023.80 5205.50 1
AA-21 RN01987 1087166.40 372654.40 5282.00 1
AA-22 RN02026 1087153.40 373486.10. 5250.00 1
AA-23 RN01945 1087147.90 373731.50 5240.50 1
AA-23 RN02020 1087153.90 373533.10 5247.50 1 |

IAA-23 RN02027 1087159.90 373589.10 5245.00 1
AA-23 RN02206 1087167.90 373944.00 5233.00 1
AA-24 RN02160 1087424.30 374457.30 5223.00 1
AA-24 RN02161 1087160.90 374040.00 5232.00 1
AA-25 RN02135 1087419.80 374645.80 5225.50 1

.
AA-25 RN02205 1087422.30 374553.80 5225.50 1
AA-25 RN02208 1087027.90 374853.70 5220.50 1

ATT 9.1-3
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AA-26 RN00003C 1087031.90 375465.50 5204.50 1

gAA-26 RN00130 1087033.90 375453.10 5205.00 1
AA-26 RN02163 1087037.90 375037.70 5215.00 1

AA-29 RN00041 1087058.90 376602.20 5203.00 1

AA-29 RN00164 1087058.90 376802.20 5199.00 1
AA-29 RN00166 1087123.90 376502.30 5204.00 1
AA-29 RN00167 1087228.90 376607.20 5210.50- 1

AA-30 RN00044 1087008.90 377427.00 5181.00 1
AA-34 RNO3943 1087293.00 379161.00 5183.00 2

AA-37 RN02137 1087459.30 380995.00 5198.00 1

B-17 RNO3934 1099782.00 370855.00 5111.00 2

B-22 RNO3935 1099985.00 373498.00 5101.00 2

B-29 RN03938 1099870.00 376732.00 5124.00 2
B-33 RN00318 1099523.80 378960.50 5173.50 1

B-34 RI00021U 1099542.49 379037.47 S176.40 4

B-34 RN00042 1099532.30 379211.00 5184.50 1

B-34 RN00045 1099985.20 379291.50 5188.00 1

B-34 RN00169 1099751.80 379199.50 5171.50 1

B-34 RN00946 1099756.80 379409.40 5182.50 1
'B-34 RN01120 1099757.30 379305.90 5177.00 1

B-34 RN01121 1099532.30 379261.50 5185.50 1

B-34 RN01122 1099534.80 379156.50 5182.00 1
B-34 RN01211 1099530.30 379238.00 5185.00 1
B-34 RN01212 1099538.30 379192.50 5183.50 1

B-34 RN01213 1099628.30 379260.50 5178.00 1

B-34 RNO3390 1099693.20 379208.50 5175.60 2

gB-34 RNO3392 1099755.20 379253.10 5175.50 2

B-34 RNO3394 1099832.30 379253.70 5174.30 2
B-34 RN03398 1099966.10 379484.90 5188.80 2

B-34 RNO3400 1099639.60 379191.80 5176.90 2

B-34 RNO3402 1099761.00 379459.40 5186.30 2
B-35 RNO3396 1099756.20 379513.10 5189.20 2

C-31 RN00311 1099145.40 377969.30 5147.50 1
C-32 RN00310 1099135.90 378367.20 5139.50 1
C-33 RN00309 1099129.40 378766.60 5160.50 1

C-33 RN01133 1099125.90 378864.10 5168.00 1

C-34 RN00168 1099338.40 379212.50 5180.00 1

C-34 RN00170 1099498.30 379384.90 5186.50 1

C-34 RN00308 1099113.00 379155.50 5175.00 1

C-34 RN00578 1099112.50 379210.00 5178.00 1

C-34 RN00579 1099121.40 379118.50 5173.50 1

C-34 RN01123 1099331.90 379254.00 5183.00 1

C-34 RN01124 1099326.40 379157.00 5176.50 1
C-34 RN01125 1099345.40 379004.00 5168.00 1
C-34 RN01214 1099433.40 379211.00 5182.00 1
C-34 RN01215 1099334.40 379310.90 5186.50 1
C-34 RN01216 1099119.40 379063.50 -5174.00 1

C-34 RN01371 1099111.00 379372.40 5186.50 1
D-14 RI00033U 1098680.90 369197.03 5057.63 4

D-31 RN00301 1098751.60 377974.30 5171.50 1

D-31 RN01459 1098557.10 377561.90 5140.00 1

|||D-32 RN00300 1098743.60 378371.20 5158.00 1
D-33 RN00299 1098725.10 378771.60 5162.'50 1

D-33 RN00560 1098725.60 378966.50 5176.00 1
,

5
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D-33 RN00922 1098518.60 378978.00 5165.50 1
' D-33 RN01129 1098925.00 378966.00 5175'.50 1

D-33 RN01130 1098924.00 378921.10 5172.50 1
D-33 RN01131 1098925.50 378767.60 5163.00 1
D-33 RN01132 1098932.00 378664.60 5157.00 1

0 D-33 RN01136 1098722.10 378923.10 5172.00 1
D-33 RN01137 1098724.60 378870.10 5169.00 1
D-33 RNo1138 1098526.10 378933.60 5162,50 1
D-33 RN01139 1098515.60 378871.10 5160.50 1
D-33 RN01140 1098521.10 378826.60 5161.00 1
D-33 RN01141 109852^.10 378776.10 5161.50 1
D-33 RN01217 1098925.00 378870.60 5169.50 1
D-33 RN01218 1098726.60 378821.60 5166.00 1
D-34 RN00242 1098615.50 379226.50 5186.00 1
D-34 RN00298 1098717.60 379156.00 5186.50 1
D-34 RN00925A 1098890.50 379163.00 5184.50 1
D-34 RN00935 1098876.00 379043.00 5181.00 1
D-34 -RN01126 1098909.50 379217.00 5184.00 1
D-34 RN01127 1098916.00 379112.00 5183.00 1
D-34 RN01128 1098919.00 379013.00 5178.50 1
D-34 RN01134 1098722.10 379071.50 5181.00 1
D-34 RN01135 1098724.60 379023.00 5178.00 1
D-34 RN01168 1098903.50 379262.50 5184.50 1
D-34 RN01219 1098715.10 379271.60 5190.95 1
D-34 RN01313 1098900.50 379314.40 5186.50 1
D-34 RN01314 1098526.60 379366.40 5191.00 1
D-34 RN01329 1098524.10 379320.90 5188.00 1O D-34 RN01330 1098522.60 379419.40 5193.50 1
D-34 RN01331 1098708.60 379364.90 5193.50 1
D-34 RN01334 1098889.00 379352.40 5188.50 1
D-34 RN01372 1098707.10 379312.90 5192.50 1
D-34 RN01373 1098703.10 379413.40 5195.00 1
D-34 RN01374 1098518.10 379480.90 5195.60 1
E-28 RI00024U 1098018.63 376479.33 5125.42 4

.
E-28 RN00L16C 1098040.80 376462.30 5125.00 1

'

E-28 RN00347 1098040.80 376452.30 5125.00 1
E-28 RN00352 1098135.70 376437.30 5124.00 1 i
E-28 RN01324 1098185.70 376492.30 5123.00 1
E-28 RN01326 1098085.70 376292.30 5108.00 1
E-28 RN01436 1098331.20 376491.30 5118.00 1 U

E-28 RNC1438 1098036.30 376288.30 5112.50 1
E-29 RN00014C 1098245.70 376652.20 5126.00 1
E-29 RN00015C 1098135.70 376567.20 5129.00 1
E-29 RN00049C 1098380.30 376708.70 S119.80 2
E-29 RN00328 1098035.80 376747.20 5140.00 1
E-29 RN00332 1098045.80 376552.20 5132.00 1
E-29 RN00334 1098235.70 376752.20 5128.00 1
E-29 RN00341 1098140.70 376557.20 5129.00 1
E-29 RN00342 1098150.70 376732.20 5133.00 1-
E-29 RN00345 1098245.70 376637.20 5126.00 1
E-29 RN00349 1098135.70 376642.20 5132.00 1

O E-29 RN00351 1098240.70 376552.20 5125.00 1
E-29 RN00355 1098335.70 376642.20 5122.00 1
E-29 RN01318 1098035.80 376892.10 5140.50 1
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E-29 RN01322 1098285.70 376692.20 5123.50 1

|||E-29 RN01365 1098385.70 376692.20 5118.00 1

E-29 RN01377 1098435.60 376692.20 5110.00 1
E-29 RN01379 1098285.70 376892.10 5120.50 1
E-29 RN01430 1098326.70 376882.10 5119.50 1
E-29 RN01431 1098237.20 376886.10 5127.00 1

E-29 RN01433 1098338.20 376685.70 5122.00 1
E-29 RN01434 1098082.70 376687.70 5136.00 1
E-31 RN00307 1098351.20 377970.80 5163.00 1
E-31 RN00313 1098359.20 377754.90 5148.50 1
E-31 RN00321 1098146.70 377975.80 5158.50 1
E-31 RN01162 1098096.70 377976.30 5157.50 1
E-31 RN01163 1098049.30 377973.80 5156.50 1
E-31 RN01458 1098155.20 377750.40 5145.50 1
E-32 RN00306 1098337.70 378368.20 5190.00 1
E-32 RN00346 1098135.70 378159.30 5170.00 1
E-32 RN00570 1098131.20 3/8380.70 5184.50 1
E-32 RN01155 1098033.30 378371.70 5179.50 1
E-32 RN01158 1098088.20 378158.80 5168.50 1
E-32 RN01159 1098043.30 378156.30 5166.00 1
E-33 RN00047C 1098328.60 378873.60 5173.60 2

E-33 RN00048C 1098329.40 378680.40 5178.00 2

E-33 RN00053C 1098329.10 378986.10 5169.10 2

E-33 RN00305 1098328.20 378773.60 5174.50 1

E-33 RN00315 1098319.70 378973.00 5170.00 1
E-33 RN00322 1098333.70 378570.20 5183.50 1

|g)E-33 RN00353 1098123.70 378579.70 5193.50 1

E-33 RN00563 1098130.20 378770.10 5185.50 1

E-33 RN00569 1098130.20 378674.10 5189.50 1

E-33 RN00572 1098229.20 378764.10 5180.50 1

E-33 RN00580 1098223.70 378668.10 5185.00 1

E-33 RN01144 1098321.20 378914.60 5173.00 1

E-33 RN01145 1098326.70 378868.60 5173.00 1
E-33 RN01146 1098320.20 378821.60 5174.00 1

E-33 RN01147 1098324.70 378718.10 5176.50 1

E-33 RN01148 1098326.70 378671.10 5178.00 1

E-33 RN01149 1098287.70 378569.70 5187.00 1

E-33 RN01150 1098234.70 378570.70 5100.50 1
E-33 RM01151 1098187.70 378567.70 5192.50 1

E-33 RN01152 1098037.80 378565.70 5192.50 1

E-33 RN01172 1098136.73 378970.50 5181.00 1

E-33 RN01173 1098137.70 378921.60 5182.00 1

E-33 RN01221 109S138.20 378872.10 5183.00 1

E-34 RI00010P 1098013.30 379461.60 5181.00 3

E-34 RI00013I 1098022.70 379437.60 5180.30 3
E-34 RI00014I 1098030.30 379479.20 5182.20 3

E-34 RI00020M 1098077.14 379447.75 5183.03 3

E-34 RN00045C 1098318.50 379462.50 5189.20 2
E-34 RN00046C 1098310.70 379344.10 5132.40 2

E-34 RN00064C 1098021.60 379469.40 5183.20 2

E-34 RN00297 1098319.20 379168.50 5171.50 1

||hE-34 RN00559 1098131.70 379225.00 5178.00 1

E-34 RN00565 1098020.80 379160.50 5185.00 1

E-34 RN00929 1098467.10 379035.00 5168.50 1

l
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E-34 RN00940 1098132.70 379074.00 5179.00 1
f- E-34 RN01142 1098317.20 379068.00 5166.50 1

E-34 RN01143 1098319.20 379021.00 5168.00 1
E-34 RN01169 1098127.20 379184.00 5179.00 1
E-34 RN01170 1098130.20 379130.00 5177.50 1
E-34 RN01171 1098132.20 379023.50 5180.00 1
E-34 RN01220 1098132.70 379420.90 5180.50 1
E-34 RN01237 1098130.20 379371.40 5177.50 1
E-34 RN01246 1098324.20 379356.90 5183.00 1
E-34 RN01251 1098322.20 379314.90 5180.50 1
E-34 RN01311 1098128.20 379472.40 5183.50 1
E-34 RN01312 1098323.20 379402.90 5185.50 1
E-34 RN01375 1098320.70 379468.90 5188.50 1
E-35 RN01327 1098129.70 379526.40 5186.00 1
F-17 RNO3933 1097740.00 370999.00 5119.00 2
F-20 RN00037 1097915.80 372123.50 5167.00 1
F-23 RNO3936 1097704.00 373603.00 5149.00 2
F-24 RN00034 1097630.90 374053.00 5151.00 1
F-26 RN00020 1097633.90 375467.50 5154.00 1
F-27 RN00017C 1097590.90 375917.40 5126.00 1
F-27 RN00018C 1097597.90 375967.40 5128.00 1
F-2' RN00040C 1097583.50 375967.00 5131 10 1
F-27 RN00330 1097863.80 375957.40 5137.00 1
F-27 RN00363 1097595.90 375954.40 5128.00 1
F-27 RN00545 1097590.90 375907.40 5126.00 1
F-27 RN00546 1097625.90 375932.40 5125.00 1
F-27 RN00551 1097547.90 375954.40 5131.00 1O F-27 RN00561 1097515.90 373927.40 5136.00 1
F-27 RN00891 1097555.40 375911.40 5131.50 1
F-27 RN00892 1097609.40 375860.90 5125.50 1
F-27 RN00894 1097554.40 375810.90 5124.00 1
F-27 RN01383 1097685.90 375892.40 5118.50 1
F-27 RN01439 1097734.80 375883.40 5128.00 1
F-28 RI00004 1097985.80 376492.30 5126.80 4
F-28 RN00050C 1097841.60 376283.50 5118.50 2
F-28 RN00051C 1097732.90 376261.00 5118.80 2
F-28 RN00052C 1097627.40 376044.30 5124.50 2
F-28 RN00333 1097745.80 376247.30 5117.50 1
F-28 RN00337 1097725.80 376262.30 5131.00 1
F-28 RN00547 1097595.90 376012.40 5127.00 1
F-28 RN00558 1097515.90 376002.40 5131.00 1
F-28 RN00566 1097855.80 376147.40 5131.00 1
F-28 RN00889 1097658.90 376014.40 5122.50 1
F-28 RN00890 1097631.40 376038.40 5124.50 1
F-28 RN00898 1097554.80 376014.20 5129.30 1
F-28 RN00899 1097675.90 376090.90 5119.50 1
F-28 RN01323 1097985.80 376492.30 5126.50 1
F-28 RN01325 1097885.80 376292.30 5116.50 1
F-28 RN01328 1097835.80 376092.40 5136.00 1
F-28 RN01366 1097935.80 376492.30 5126.50 1
F-28 RN01367 1097835.80 376292.30 5116.50 1

O F-28 RN01368 1097935.80 -376292.30 5114.00 1
F-28 RN01369 1097735.80 376092.40 5115.00 1
F-28 RN01378 1097985.80 376292.30 5113.00 1
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F-28 RN01437 1097881.80 376490.80 5127.50 1

|||F-29 RN00035 1097630.90 376967.10 5157.00 1

F-29 RN00198 1097610.90 376747.20 5156.00 1
F-29 RN00319 1097835.80 376967.10 5151.00 1

F-29 RN00323 1097835.80 376762.20 5148.00 1
F-29 RN00324 1097935.80 376972.10 5144.50 1
F-29 RN00325 1097730.80 376992.10 5157.00 1
F-29 RN00327 1097845.80 376562.20 5134.00 1
F-29 RN00336A 1097730.80 376917.10 5156.00 1

F-29 RN00338 1097825.80 376877.10 5152.00 1
F-29 RN00359 1097615.90 376567.20 5144.00 1
F-29 RN00571 1097535.90 376982.10 5166.00 1

F-29 RN01316 1097785.80 376892.10 5152.50 1

F-29 RN01317 1097885.80 376892.10 5148.50 1

F-29 RN01319 1097785.80 376692.20 5144.50 1
F-29 RN01320 1097885.80 376692.20 5142.00 1

F-29 RN01321 1097985.80 376692.20 5138.00 1
T-29 RN01363 1097935.80 376892.10 5146.00 1
F-29 RN01364 1097935.80 376692.20 5140.50 1
F-29 RN01432 1097990.30 376887.60 5144.50 1

F-29 RN01435 1097831.80 376693.20 5144.50 1
F-30 RN00197 1097630.90 377182.10 5155.00 1
F-30 RN00316 1097955.80 377312.00 5129.00 1
F-30 RN00329 1097830.80 377172.10 5143.00 1
F-30 RN00331 1097735.80 377457.00 5133.00 1
F-30 RN00335 1097735.80 377072.10 5153.00 1
F-30 RN00361 1097635.90 377387.00 5142.00 1 |
F-10 RN00573 1097635.90 377087.10 5158.00 1
F-30 RN01191 1097785.30 377177.50 5144.50 1
F-30 RN01192 1097732.80 377183.10 5147.00 1

F-30 RN01196 1097543.40 377379.00 5145.50 1
F-30 RN01198 1097687.90 377185.10 5149.00 1
F-30 RN01380 1097889.30 377177.10 5138.50 1
F-30 RN01381 1097848.80 377385.00 5131.50 1
F-31 RN00217 1097651.90 377769.90 5135.00 1

F-31 RN00304 1097947.30 377972.30 5154.50 1
F-31 RdOO312 1097957.30 377734.90 5142.50 1
F-31 RN00320 1097743.80 377970.30 5351.00 1
F-31 RN00326 1097740.80 377651.90 5128.00 1

F-31 RN00339 1097760.80 377621.90 5126.00 1
F-31 RN00340 1097795.80 377758.90 5142.00 1

F-31 RN00343 1097880.80 377626.90 5136.00 1

F-31 RN00348 1097847.80 377876.90 5149.00 1
F-31 RN00354 1097630.90 377651.90 5134.00 1
F-31 RN01164 1097999.80 377975.80 5155.50 1
F-31 RN01165 1097896.80 377970.80 5154.00 1
F-31 RN01166 1097846.30 377968.30 5153.00 1
F-31 RN01167 1097792.30 377983.30 5151.50 1
F-31 RN01189 1097848.80 377757.40 5143.00 1

F-31 RN01190 1097781.80 377565.90 5126.00 1

F-31 RN01193 1097703.90 377774.90 5136.50 1

|||F-31 RN01194 1097607.90 377792.90 5136.50 1
F-31 RN01195 1097685.90 377591.90 5130.00 1
F-32 RN00303 1097938.80 378372.70 5179.50 1
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F-32 RN00314 1097934.30 378175.30 5166.50 1
'

F-32 RN00344 1097754.80 378186.80 5165.00 1
F-32 RN00350 1097754.80 378341.70 5175.50 1
F-32 RN00576 1097943.30 378075.80 5160.50 1
F-32 RN00577A 1097845.80 378186.80 5168.00 1-
F-32 RN01154 1097982.30 378374.20 5179.00 1
F-32 RN01156 1097884.80 378375.20 5180.50 1 !

F-32 RN01157 1097840.30 378374.20 5181.00 1 i

F-32 RN01160 1097991.30 378156.80 5165.00 1
F-32 RN01161 1097892.80 378155.30 5165.50 1
F-33 RN00157 1097575.90 378866.60 5195.00 1
F-33 RN00241 1097675.90 378886.60 5177.00 1 '

F-33 RN00302 1097935.80 378766.60 5194.00 1
F-33 RN00317 1097940.80 378976.50 5191.00 1 ;

F-33 RN00568 1097934.80 378569.70 5192.00 1 |
F-33 RN01153 1097984.80 378569.20 5192.00 1 '

F-34 RI000011 1097589.10 379271.30 5213.30 3
F-34 RI00001M 1097785.00 379264.40 5202.20 3
F-34 RI00001P 1097561.20 379243.40 5213.40 3
F-34 RI00001U 1097661.20 379243.50 5210.40 3
F-34 RI00002I 1097533.60 379272.50 5214.90 3 ;

F-34 RI00002M 1097580.90 37902a.10 5203.90 3
F-34 RI00002P 1097573.30 379241.80 5213.40 3
F-34 RI00003I 1097532.30 379215.70 5213.60 3
F-34 RI00004I 1097589.00 379214.60 5213.60 3
F-34 RI00004M 1097537.10 379465.10 5208.20 3
F-34 RI00005M 1097574.90 379229.70 5213.40 3O F-34 RI00011P 1098000.00 379447.10 5181.20 3
F-34 RI000121 1097982.90 379428.80 5181.40 3
F-34 RI00015I 1097989.50 379471.20 5182.20 3
F-34 RI00017M 1097796.80 379448.60 5191.10 3
F-34 RI00018M 1097998.70 379248.50 5186.80 3
F-34 RI00021M 1097936.21 379446.15 5185.17 3 i

'

F-34 RN00002C 1097540.90 379286.50 5213.00 1
F-34 RN00038 1097550.90 379271.50 5213.00 1
F-34 RN00041C 1097550.60 379244.30 5214.50 1 |

F-34 RN00042C 1097999.90 379449.90 5180.90 1 |
F-34 RN00044C 1097550.60 379253.80 5212.90 1 l

F-34 RN00158 1097784.30 379244.00 5201.00 1
F-34 RN00159 1097540.90- 379441.40 5207.00 1 _I
F-34 RN00177 1097690.90 379041.50 5204.00 1 i
F-34 RN00178 1097779.80 379447.40 5192.00 1
F-34 RN00208 1097971.30 379208.50 5188.30 1
F-34 RN00208A 1097932.80 379230.00 5189.50 1
F-34 RN00296 1097925.80 379159.50 5190.50 1
F-34 RN00548 1097774.30 379343.40 5197.00 1
F-34 RN00552 1097884.30 379433.90 5187.50 1 ~!
F-34 RN00553 1097685.90 379451.40 5198.00 1
F-34 RN00555 1097535.90 379366.40 5202.00 1
F-34 RN00556 1097645.90 379264.50 5219.00 1
F-34 RN00557 1097570.90 379141.50 5208.00 1
F-34 RN00574 1097675.90 379141.50 5207.00 1 -|O F-34 RN00575 1097650.90 379376.40 5204.00 1
F-34 RN00581 1097870.80 379344.40 5190.00 1
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F-34 RN01108 1097550.40 379157.00 5210.00 1

gggF-34 RN01109 1097549.40 379204.50 5212.00 1

F-34 RN01110 1097550.40 379306.40 5213.00 1

F-34 RN01118 1097953.80 379289.50 5187.50 1

F-34 RN01119 1097952.30 379334.90 5185.50 1

F-34 RN01174 1097941.30 379442.90 5178.00 1

F-34 RN01175 1097946.30 379388.90 5176.50 1

F-34 RN01176 1097964.80 379131.50 5188.00 1

F-34 RN01177 1097969.30 379080.00 5188.50 1
F-34 RN01178 1097772.80 379389.90 5194.50 1
F-34 RN01179 1097769.80 379294.00 5199.50 1

F-34 RN01180 1097774.30 379196.00 5202.00 1

F-34 RN01181 1097551.90 379329.90 5212.50 1

F-34 RN01182 1097548.90 379228.00 5213.00 1

F-34 RN01183 1097547.90 379179.50 5211.50 1

F-34 RN01376 1097943.30 379488.90 5182.00 1

F-34 RN01382 1097724.30 379353.40 5193.00 1

F-35 RI00016M 1097998.20 379651.30 5190.60 3

F-35 RN00554 1097776.20 379538.80 5190.00 1

G-02 RNO3227 1097128.20 363074.10 5151.80 1
"

G-04 RN03228 1097099.40 364271.80 5121.00 1

G-13 RN01942 1097418.40 368798.00 5055.50 1

G-16 RNO3408 1097447.80 370053.50 5081.20 2

G-17 RNO3343 1037422.00 370776.00 5124.00 2

G-19 RNO3564 1097441.20 371556.90 5152.00 2

G-19 RNO3690 1097407.16 371927.76 5146.46 2

gG-20 RN03614 1097418.88 372300.96 5162.48 2
G-21 RNO3615 1097434.59 372998.85 5143.87 2
G-21 RNO3689 1097441.91 372654.70 5160.57 2

G-26 RN00362 1097126.00 375232.60 5152.00 1

G-26 RN00902 1097208.00 375455.60 5137.50 1

G-26 RN00909 1097084.50 375448.10 5139.50 1

G-26 RN01442 1097035.50 375486.50 5146.50 1

G-26 RN01443 1097145.00 375491.50 5137.50 1

G-27 RN00360 1097383.90 375957.40 5134.00 1

G-27 RN00893 1097466.40 375822.40 5126.50 1

G-27 RN00900 1097401.90 375657.00 5132.50 1

G-27 RN00901 1097202.50 375669.00 5143.00 1

G-27 RN00903 1097202.50 375555.50 5142.50 1

G-27 RN00910 1097298.50 375558.00 5136.00 1
G-27 RN01384 1097435.90 375892.40 5134.00 1
G-27 RN01385 1097236.00 375692.50 5140.50 1

G-27 RN01440 1097339.00 375G88.40 5136.50 1
G-27 RN01441 1097140.00 375688.00 5143.00 1

G-28 RN00364 1097390.90 376202.30 5132.00 1

G-28 RN00368 1097400.90 376377.30 5137.00 1

G-28 RN01370 1097136.00 376492.30 5155.00 1

G-29 RN00196 1097435.90 376977.10 5172.00 1

G-29 RN00229 1097098.50 376559.20 5160.50 1

G-29 RN00358 1097424.30 376764.70 5162.90 1

G-29 RN00377 1097400.90 376562.20 5150.00 1

|||G-29 RN01360 1097286.00 376692.20 5162.00 1

G-29 RN01361 1097236.00 376692.20 5163.00 1

G-29 RN01362 1097435.90 376892.10 5170.50 1
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1

G-30 RN00356 1097450.90 377242.00 5157.00 1
- G-30 RN00357 1097460.90 377467.00 5147.00 1-

- G-30 RN01197. 1097494.40 377377.50 5148.00 1
G-33 RN00043C 1097180.20 378950.00 5188.20 1
G-33 RN00232 1097276.00 378851.60 5185.00 1
G-33 RN00549 1097036.00 378851.60 5181.00 1
G-33 RN00904 1097053.00 378753.60 5176.00 1
G-33 RN01115 1097166.00 378881.10 5184.50 1
G-33 RN01116 1097164.50 378929.60 5187.00 1
G-33 RN01117 1097165.00 378978.50 5190.00 1
G-33 RN01252 1097368.00 378992.50 5198.00 1
G-34 RI00001L 1097460.20 379243.80 5214.90 3
G-34 RI00003M 1097339.80 379221.50 5210.60 3
G-34 RN00156 1097326.00 379276.50 5212.00 1
G-34 RN00179 1097336.00 379451.40 5217.00 1

,

G-34 RN00209 1097440.90 379366.40 5179.00 1
G-34 RN00210 1097051.00 379071.50 5194.00 1
G-34 RN00550 1097351.00 379136.50 5204.00 1
G-34 RN00562 1097455.90 379131.50 5206.00 1
G-34 RN00567 1097251.00 379151.50 5202.00 1

.

'

G-34 RN01111 1097370.90 379034.50 5199.50 1
G-34 RN01112 1097362.00 379078.50 5202.00 1
G-34 RN01113 1097368.00 379181.50 5208.00 1
G-34 RN01114 1097363.50 379213.00 5210.50 1
G-34 RN01184 1097164.00 379030.50 5193.50 1
G-34 RN01227 1097164.00 379079.50 5196.50 1
G-35 RN00176 1097241.00 379651.30 5196.00 1() H-22 RN00385 1096591.20 373305.20 5152.00 1
H-22 'RN00421 1096626.20 373098.20 5145.00 1
H-22 RN00540 1096784.10 373473.10 5160.00 1
H-22 RN00542 1096514.70 373406.60 5158.50 1
H-23 RN00530 1096596.20 373508.10 5149.00 1
H-23 RN00531 1096581.20 373713.00- 5159.00 1
H-25 RN00369 1096506.20 374537.80 5189.00 1
H-25 RN00371 1096706.10 374537.80 5187.00 1
H-26 RN00366 1096521.20 375282.60 5163.00 1
H-26 RN00367 1096826.10 375292.60 5150.50 1
H-26 RN01460 1096962.10 375297.60 5147.50 1
H-32 RN01253 1096686.10 378441.70 5158.50 1
H-32 RN01271 1096705.60 378382.20 5158.50 1
H-33 RN00905 1096852.60 378746.60 5170.00 1
H-33 RN00906 1096857.10 378646.60 5162.50 1

H-33 RN00907 1096852.10 378836.10 5176.00 1
H-33 RN00908 1096652.70 378834.60 5170.50 1
H-33 RN00914 1096954.10 378736.10 5172.50- 1
H-33 RN00915 1096652.20 378651.60 5155.00 1
H-33 RN00949 1096638.20 378531.20 5159.00 1
H-33 RN01185 1096954.10 378884.60 5182.00 1
H-33 RN01186 1096953.60 378827.10 5179.50 1
H-33 RN01187 1096954.10 378785.10 5176.00 1
H-33 RN01188 1096955.60 378933.60 5184.00 1

p. H-33 RN01203 1096686.10 378891.60 5185.50 1
_ v H-33 RN01204 1096740.10 378768.10 5147.00 1

H-33 RN01205 1096745.10 378670.60 5158.50 1
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H-33 RN01206 1096766.60 378553.70 5150.00 1
H-33 RN01238 1096682.60 378743.10 5162.50 1 g
H-34 RN00154 1096531.20 379281.50 5189.00 1 W
H-34 RN00231 1096811.10 379236.50 5194.00 1
H-34 RN00911 1096539.20 379061.00 5174.50 1
H-34 RN01202 1096683.60 379093.00 5181.00 1
H-36 RN00211 1096856.60 380000.70 5226.00 1

H-38 RN00016 1096986.10 381400.80 5140.00 1
1-17 RN00222 1096286.30 370608.90 5190.00 1

I-21 RN00411 1096191.30 372903.30 5173.00 1
I-21 RN00419 1096411.60 372898.30 5165.80 1

I-21 RN00424 1096184.30 372703.30 5184.00 1

I-21 RN00543 1096066.30 372913.30 5178.00 1

I-21 RNO3805 1096225.78 372984.04 5163.64 2
I-21 RNO3834 1096330.95 372980.38 5161.58 2
I-21 RNO3880 1096060.00 372800.00 5185.00 2
I-21 RNO3881 1096130.00 372850.00 5180.00 2
I-21 RNO3901 1096149.00 372993.00 5170.00 2

I-21 RNO3902 1096060.00 372700.00 5190.00 2

I-22 RI00003 1096336.30 373133.20 5165.30 4

I-22 RI00023U 1096338.32 373184.86 5169.74 4

I-22 RN00032 1096196.30 373308.20 5184.00 1

I-22 RN00376 1096396.20 373308.20 5168.00 1

I-22 RN00399 1096032.80 373497.10 5186.50 1

I-22 RN00405 1096196.30 373103.20 5167.00 1

1-22 RN00408 1096427.20 373100.20 5158.00 1

I-22 RN00441 1096417.20 373437.60 5165.00 1 g
I-22 RN00533 1096408.20 373193.20 5164.00 1 W
I-22 RN00534 1096194.30 373253.20 5177.00 1

I-22 RN00535 1096191.30 373408.10 5180.00 1

I-22 RN00536 1096301.30 373313.20 5176.00 1

I-22 RN00537 1096491.20 373308.20 5161.00 1

1-22 RN00538 1096298.30 373198.20 5171.00 1

I-22 RN00539 1096297.30 373408.10 5173.00 1

I-22 RN00541 1096301.30 373088.20 5161.00 1

1-22 RN00544 1096071.30 373008.30 5172.00 1

I-22 RN03879 1096500.00 373100.00 5139.0C 2

I-22 RNO3883 1096100.00 3~3400.00 5186.00 2

I-22 RNO3885 1096100.00 3:3200.00 5181.00 2

1-22 RN03886 1096300.00 373000.00 5162.00 2

I-22 RNO3887 1096400.00 373000.00 5155.00 2

I-22 RNO3895 1096100.00 373300.00 5185.00 2

I-22 RNO3897 1096470.00 373200.00 5161.00 2

I-22 RNO3898 1096001.00 373402.00 5190.00 2

I-22 RNO3900 1096100.00 373100.00 5163.00 2

I-22 RNO3910C 1096276.00 373096.00 5164.00 2

I-23 RN00373 1096116.30 373793.00 5165.00 1

I-23 RN00387 1096194.30 373503.10 5175.00 1
I-23 RN00532 1096396.20 373693.10 5160.00 1

1-23 RNO3808 1096421.79 373541.12 5157.53 2

I-23 RNO3884 1096200.00 373600.00 5171.00 2

gI-23 RNO3894 1096100.00 373500.00 5182.00 2

I-23 RNO3907 1096099.00 373598.00 5177.00 2

I-25 RN02105 1096314.30 374969.20 5165.50 1
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I-26 RN00215 1096281.30 375282.60 5170.00 1
I-29 RN00214 1096324.20 376552.20 5188.00 1

(). I-32 RN00155 1096361.20 378066.80 5197.00 1
I-32 RN00921 1096495.70 378471.20 5166.00 1
I-32 RN01239 1096492.20 378438.20 5168.50 1
I-32 RN01386 1096492.20 378385.70 5172.50 1
I-32 RN01387 1096289.80 378451.20 5174.50 1
I-33 RN00912 1096488.20 378880.60 5165.00 1
I-33 RN00916 1096446.20 378667.10 5160.50 1
I-33 RN00919 1096284.30 378878.10 5178.50 1
I-33 RN01199 1096472.20 378997.50 5165.50 1
I-33 RN01200 1096486.20 378791.60 5162.00 1
I-33 RN01201 1096486.20 378541.70 5163.00 1
I-33 RN01208 1096286.30 378991.50 5182.50 1
I-33 RN01222 1096086.30 378991.50 5192.50 1
I-33 RN01247 1096086.30 378891.60 5185.50 1
I-33 RN01254 1096272.30 378695.60 5162.50 1
I-33 RN01272 1096086.30 378841.60 5181.50 1
I-33 RN01388 1096081.30 378938.10 5189.00 1
I-34 RN00055C 1096089.10 379490.00 5195.00 2
I-34 RN00056C 1096084.70 379296.90 5199.60 2
I-34 RN00057C 1096081.50 379181.70 5198.90 2
I-34 RN00221 1096041.30 379391.40 5200.40 1
I-34 RN00920 1096286.30 379079.00 5184.00 1
I-34 RN00924 1096265.30 379292.50 5184.50 1
I-34 RN00947 1096186.80 379086.00 5192.00 1
I-34 RN00948 1096185.30 379295.50 5191.50 1

() I-34 RN01207 1096285.80 379040.50 5183.50 1
I-34 RN01209 1096283.80 379140.00 5183.50 1

I-34 RN01210 1096286.30 379191.50 5184.00 1
I-34 RN01223 1096086.30 379491.40 5195.00 1
I-34 RN01240 1096086.30 379291.50 5199.50 1
I-34 RN01255 1096085.80 379092.00 5198.00 1
I-34 RN01273 1096086.30 379041.50 5195.50 1

I-34 RN01274 1096086.30 379141.50 5199.00 1
I-34 RN01389 1096081.80 379187.50 5199.00 1
I-35 RN00054C 1096040.60 379611.00 5205.00 2
I-35 RN00212 1096028.30 379611.40 5205.00 1
I-35 RN00213 1096046.30 379811.30 5217.00 1
I-35 RN00238 1096233.80 379611.90 5205.00 1
I-35 RN00923 1096431.70 379624.90 5205.50 1
I-35 RN00926 1096228.80 379810.30 5218.00 1
I-35 RN00930 1096281.80 379845.30 5196.50 1
I-35 RNO3616 1096045.16 379661.05 5208.05 2
I-35 RNO3617 1096046.89 379708.33 5210.80 2
I-36 RN00146 1096152.30 380407.10 5214.50 1
J-17 RNO3410 1095968.60 370954.30 S160.70 2
J-18 RN00153 1095618.50 371003.80 5212.00 1
J-18 RNO3924 1095503.00 371481.00 5176.00 2
J-18 RNO3928 1095544.00 371497.00 5173.00 2
J-19 RN00435 1095531.50 371915.60 5167.00 1

- J-19 RNO3799 1095785.37 371730.08 5162.72 2
J-19 RNO3806 1095777.09 371877.90 5171.76 2
J-19 RN03836 1095691.89 371776.75 5162.71 2
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J-19 RNO3917 1095850.00 371900.00 5173.00 2

J-19 RNO3918 1095665.00 371900.00 5170.00 2 g
J-19 RNO3922 1095580.00 371890.00 5164.00 2 W
J-19 RNO3923 1095583.00 371692.00 5166.00 2

J-19 RNO3925 1095664.00 371800.00 5164.00 2

J-19 RNO3926 1095583.00 371593.00 5167.00 2

J-19 RNO3927 1095925.00 371946.00 5178.00 2

J-19 RNO3929 1095662.00 371694.00 5159.00 2
J-20 RN00429 1095536.50 372115.50 5178.00 1

J-20 RN00433 1095761.40 372108.50 5184.00 1
J-20 RN02409 1095977.30 372295.00 5201.00 1
J-20 RNO3797 1095570.04 372395.85 5195.31 2

J-20 RNO3798 1095676.41 372492.42 5202.70 2
J-20 RNO3803 1095920.96 372128.64 5189.54 2
J-20 RN03804 1095776.45 372026.82 5179.77 2
J-20 RNO3830 1095566.07 372296.78 5189.48 2
J-20 RNO3843 1095666.86 372293.10 5191.39 2

| J-20 RNO3844 1095672.50 372191.99 5186.20 2

! J-20 RNO3845 1095768.53 372296.43 5193.89 2

J-20 RNO3903 1095565.00 372200.00 5183.00 2

J-20 RNO3904 1095750.00 372200.00 5188.00 2
J-20 RNO3905 1095850.00 372000.00 5179.00 2
J-20 RN03906 1095665.00 372000.00 5175.00 2

J-20 RNO3312 1095665.00 372400.00 5196.00 2

J-20 RNO3915 1095850.00 372200.00 5191.00 2

J-20 RNO3916 1095850.00 372100.00 5184.00 2

J-20 RN03919 1095665.00 372100.00 5180.00 2 g
J-20 RNO3920 1095565.00 372000.00 5171.00 2 W
J-20 RN03921 1095750.00 372400.00 5198.00 2

J-21 RN00415 1095971.40 372913.30 5182.00 1
J-21 RN00427 1095956.40 372693.30 5193.00 1
J-21 RN00430 1095691.40 372763.30 5203.00 1
J-21 RN00434 1095951.40 372505.40 5207.00 1

J-21 RN00439 1095674.40 372583.40 5204.00 1
J-21 RNO3796 1095563.02 372592.58 5207.74 2
J-21 RNO3888 1095950.00 372600.00 5200.00 2 {
J-21 RNO3889 1095850.00 372700.00 5199.00 2
J-21 RNO3890 1095749.00 372501.00 5203.00 2

l J-21 RNO3891 1095750.00 372700.00 5205.00 2
J-21 RNO3892 1095850.00 372800.00 5194.00 2 l'

J-21 RNO3893 1095850.00 372600.00 5204.00 2

J-21 RNO3896 1095950.00 372800.00 5189.00 2

| J-21 RNO3908 1095750.00 372800.00 5199.00 2
' J-21 RNO3909 1095679.00 372675.00 5211.00 2 :

J-21 RNO3911 1095750.00 372600.00 5205.00 2 l
|J-21 RNO3913 1095565.00 372500.00 5200.00 2

J-22 RN00375 1095996.30 373308.20 5187.00 1

| J-22 RN00380 1095798.40 373301.20 5196.00 1
J-22 RN00390 1095811.40 373496.10 5190.00 1
J-22 RN00395 1095801.40 373105.20 5183.00 1

J-22 RN00401 1095986.30 373121.20 5178.00 1
J-22 RN00436 1095538.50 373373.10 5202.00 1 g
J-22 RN00438 1095541.50 373163.20 5200.00 1 W
J-22 RNO3882 1095980.00 373000.00 5179.00 2 |
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J-22 RNO3899 1095811.00 373407.00 5195.00 2
J-23 RN00374 1095734.40 373788.00 5184.00 1

.( ) J-24 RN00381 1095921.40 374332.90 5200.00 1
J-25 RNO3683 1095946.94 374857.37 5181.17 2
J-26 RNO3682 1095949.79 375380.02 5183.55 2
J-27 RN00365 1095933.40 375954.40 5134.00 1
J-27 RNO3680 1095577.51 375712.81 5197.87 2
J-27 RN03688 1095572.33 375612.01 5201.79 2
J-28 RN00378 1095911.40 376492.30 5204.00 1
J-28 RNO3681 1095595.45 376230.78 5181.20 2
J-30 RN02168 1095641.90 377287.50 5183.00 1
J-31 RN02104 1095633.40 377590.90 5189.50 1
J-31 RN02167 1095629.40 377829.90 5202.50 1
J-32 RN00207 1095621.50 378121.80 5210.00 1
J-34 RI00005 1095673.10 379416.60 5217.10 4-
J-34 RI00022 1095715.13 379393.94 5215.72 4
J-34 RN00218 1095654.40 379481.40 5221.00 1
J-34 RN00235 1095646.40 379221.50 5207.00 1

i J-34 RN00917 1095867.90 379478.40 5210.50 1
J-34 RN01224 1095886.40 379491.40 5209.50 1
J-34 RN01225 1095686.40 379391.40 5215.50 1
J-34 RN01226 1095686.40 379291.50 5211.00 1
J-34 RN01234 1095886.40 379441.40 5209.50 1
J-34 RN01236 1095686.40 379141.50 5202.50 1
J-34 RNO3618 1095881.10 379335.39 5210.05 2
J-34 RNO3619 1095877.81 379235.92 5208.95 2
J-35 RN00234 1095606.50 379849.30 5227.00 1

() J-35 RN00918 1095869.40 379669.30 5209.50 1
J-35 RN00927 1095679.40 379678.30 5222.50 1
J-35 RN01228 1095686.40 379591.40 5221.50 1
J-35 RN01241 1095686.40 379541.40 5221.50 1
J-35 RN01248 1095886.40 379541.40 5208.50 1
J-35 RN01275 1095886.40 379591.40 5208.00 1
J-36 RN00928 1095629.90 380045.70 5230.00 1
J-36 RNO3620 1095628.84 380197.98 5228.23 2
K-03 RN03142 1095058.60 363722.00 5085.60' 1
K-05 RNO3143 1095095.40 364793.80 5107.20 1 |

K-12 RNO3932 1095145.00 368357.00 5102.00 2 j
K-16 RN00446 1095055.10 370352.68 5143.00 1 i
K-18 RN02399 1095099.10 371126.80 5164.00 1 ]
K-18 RN02400 1095094.60 371289.70 5170.00 1 )
K-18 RN02401 1095088.10 371485.20 5180.00 1 '

K-18 RN02406 1095288.00 371477.20 5184.50 1
K-18 RNO3794 1095199.00 371121.00 5168.00 2
K-18 RNO3795 1095302.00 371273.00 5178.00 2
K-18 RNO3809 1095403.49. 371373.79 5183.43 2
K-18 RN03827 1095198.13 371022.49 5162.84 2 <

K-18 RNO3828 1095105.00. 371029.20 5158.84 2 |
K-18 RN03829 1095299.56 371122.01 5168.65 2 i
K-19 RN00393 1095136.60 371903.60 5192.00 1- I

K-19 RN00406 1095341.50 371898.60 5179.00 1

.

K-19 RN00414 1095158.60 371683.10 5189.00 1
. K-20 RN00416 1095131.60 372103.50 5194.00 1 ;

K-20 RN00420 1095336.50 372103.50 5184.00 1
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K-20 RN00440 1095361.50 372251.50 5190.00 1
K-20 RN02403 1095098.60 372493.90 5206.50 1 g ,

K-20 RN02404 1095288.50 372475.90 5201.50 1 W )
K-20 RNO3800 1095372.25 372361.41 5194.13 2 i

K-20 RNO3801 1095275.59 372264.83 5192.99 2 I

K-20 RNO3831 1095468.65 372298.25 5189.31 2 )
K-20 RNO3832 1095176.28 372272.63 5194.08 2 |

K-20 RN03842 1095179.95 372370.28 5198.90 2
K-20 RN03914 1095465.00 372400.00 5194.00 2
K-21 RN00431 1095364.60 372981.30 5228.00 1
K-21 RN02405 1095267.10 372710.30 5207.00 1
K-21 RN02407 1095288.50 372680.80 5215.00 1

K-21 RN02408 1095488.00 372665.30 5212.00 1
K-21 RN02410 1095112.60 372686.80 5215.50 1

K-22 RN00422 1095131.60 373366.10 5224.00 1 ;

K-22 RN00425 1095141.60 373163.20 5223.00 1
K-22 RN00428 1095341.50 373153.20 5211.00 1

K-22 RN00432 1095344.50 373368.10 5211.00 1
K-22 RN03835 1095249.15 373243.42 5216.48 2

K-23 RN00379 1095014.60 373773.00 5220.00 1

K-23 RN00403 1095126.60 373913.00 5213.00 1

K-24 RN00384 1095321.50 374319.90 5210.00 1
K-24 RN00389 1095326.50 374117.90 5208.00 1
K-24 RN00396 1095126.60 374117.90 5217.50 1

K-25 RN02106 1095307.50 374991.70 5185.50 1

K-26 RN00216 1095206.60 375252.60 5193.00 1
K-27 RNO3678 1095196.52 375735.46 5219.07 2 g
K-27 RN03687 1095479.03 375712.31 5203.85 2 W
K-28 RNO3679 1095213.11 376254.47 5203.99 2
K-33 RN00180 1095281.50 378906.60 5243.00 1
K-34 RN00895 1095444.50 379196.00 5198.50 1

K-34 RN00897 1095471.00 379413.90 5216.00 1

K-34 RN01229 1095486.50 379491.40 5220.00 1
K-34 RN01231 1095286.50 379491.40 5217.50 1
K-34 RN01235 1095486.50 379341.40 5211.00 1

K-34 RN03940 1095122.00 379113.00 5194.00 2
K-35 RN00896 1095462.50 379618.40 5227.50 1

K-35 RN00913 1095451.50 379817.80 5236.00 1

K-35 RN00931 1095256.10 379616.90 5225.00 1
K-35 RN00932 1095050.60 379611.40 5227.00 1
K-35 RN00934 1095252.10 379816.30 5235.00 1
K-35 RN01230 1095486.50 379691.30 5231.00 1

K-35 RN01232 1095286.50 379691.30 5229.00 1

K-35 RN01233 1095286.50 379891.30 5237.50 1

K-35 RN01242 1095086.60 379991.30 5233.50 1
K-35 RN01256 1095486.50 379541.40 5223.00 1

K-35 RN01258 1095086.60 379791.30 5233.00 1

K-35 RN01259 1095086.60 379891.30 5235.50 1
K-35 RN01276 1095086.60 379945.80 5236.00 1

K-36 RN00145 1095174.60 380313.70 5220.50 1

K-36 RN00189 1095382.00 380322.70 5220.50 1

gK-36 RN00190 1095174.60 380115.70 5231.00 1

K-36 RN00191 1095172.60 380473.60 5208.00 1

K-36 RN00583 1095374.50 380112.20 5235.00 1
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K-36 RN01243 1095086.60 380191.20 5224.00 1
K-36 RN01257. 1095286.50 380041.20 5235.00 1

-( )- K-36 RN01260 1095086.60 380091.20 5229.00 1
K-36 RN01305 1095287.00 380095.20 5235.00 1
K-36 RN01332 1095089.10 380040.70 5232.50 1
K-37 RN00938 1095168.10 380680.10 5189.00 1
L-11 RN00463 1094554.30 367888.70 5089.50 1
L-11 RNO3714 1094541.27 367993.79 5091.08 2
L-12 RN00458 1094826.70 368116.70 5102.00 1
L-12 RN00462 1094519.80 368103.70 5094.00 1 *

L-13 RN00457 1094816.70 368862.90 5113.00 1
L-13 RN02351 1094682.70 368895.40 5116.00 1
L-13 RNO3762 1094683.61 368699.95 5128.33 2
L-14 RN02350 1094673.20 369057.90 5102.50 1-
L-14 RNO3717 1094524.61 369491.10 5093.41 2
L-16 RN00445 1094769.20 370356.00 5130.00 1
L-16 RN02385 1094684.20 370498.00 5130.00 1
L-16 RN02617 1094583.70 370479.50 5123.50 1
L-16 RN02633 1094683.70 370446.50 5128.50 1
L-16 RN02634 1094733.70 370496.00 5132.50 1
L-16 RN02635 1094681.20 370397.50 5127.50 1
L-16 RN02638 1094677.70 370297.00 5124.50 1
L-16 RNO3766 1094584.06 370394.42 5122.71 2
L-17 RN02369 1094685.70 370894.40 5142.50 1
L-17 RN02372 1094881.70 370887.90 5144.00 1
L-17 RN02373 1094702.20 370722.90 5126.00 1
L-17 RN02610 1094540.30 370694.40 5132.00 1

() L-17 RN02611 1094691.20 370805.40 5134.50 1
,

L-17 RN02624 1094893.20 370951.30 5147.50 1
L-17 RN02625 1094687.70 370846.90 5140.00 1
L-17 RN02626 1094695.70 370749.40 5128.00 1
L-17 RN02628 1094745.20 370747.90 5128.50 1
L-17 RNO3720 1094700.33 370595.60 5132.08 2

' L-17 RNO3770 1094765.11 370908.39 5143.19 2
L-18 RN02386 1094682.70 371101.80 5152.00 1

L-18 RN02387 1094686.20 371292.20 5161.50 1
L-18 RN02388 1094686.20 371490.70 5172.00 1
L-18 RN02390 1094880.20 371106.80 5155.00 1
L-18 RN02391 1094892.70 371291.70 5163.00 1
L-18 RN02392 1094893.70 371491.70 5173.00 1
L-18 RN02612 1094888.20 371000.80 5149.50 1
L-18 RN02615 1094884.70 371053.30 5152.00 1
L-18 RN02623 1094882.70 371077.30 5153.50 1
L-18 RN03754 1094776.34 371071.86 5150.00 2
L-19 RN00031 1094946.60 371883.10 5198.50 i

L-19 kN00391 1094752.20 371882.60 5189.00 1
L-19 RN00394 1094955.10 371683.10' 5187.00 1
L-19 RN02389 1094684.20 371695.60 5180.50 1
L-19 RN02393 1094893.70 371694.60 5186.00 1
L-20 RN00392 1094951.10 372074.50 5201.50 1
L-20 RN02394 1094685.70 372091.50 5193.00 1
L-20 RN02395 1094676.20 372298.50 5196.50 1

. L-20 RN02396 1094685.20 372499.40 5196.00 1
L-20 RN02402 1094885.70 372484,90 5205.00 1
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L-20 RNO3877 1094503.00 372302.00 5185.00 2

L-21 RN00418 1094756.70 372940.00 5202.00 1 g
L-21 RN00426 1094971.60 372963.30 5218.50 1 W
L-21 RN02397 1094693.70 372690.30 5198.50 1
L-21 RN02398 1094882.20 372705.30 5209.00 1

L-22 RN00409 1094756.70 373161.20 5212.00 1

L-22 RN00410 1094751.70 373353.20 5219.00 1

L-22 RN00412 1094551.80 373363.10 5206.00 1
L-22 RN00413 1094954.10 373357.70 5227.00 1

L-22 RN00423 1094957.60 373163.20 5220.00 1

L-22 RNO3693 1094595.55 373466.22 5215.70 2
L-22 RN03851 1094945.80 373258.03 5224.06 2

L-22 RN03856C 1094595.63 373476.37 5216.18 2

L-23 RN00386 1094741.70 373763.00 5232.50 1

L-23 RN00398 1094548.30 373757.50 5223.50 1

L-23 RN00404 1094748.70 373563.10 5226.00 1

L-23 RN00407 1094541.80 373558.10 5213.00 1

L-23 RN00437 1094965.60 373572.10 5232.00 1

L-23 RN03692 1094754.61 373875.58 5233.36 2

L-23 RN03694 1094729.03 373663.87 5230.35 2

L-23 RNO3700 1094558.61 373658.99 5219.68 2

L-23 RNO3701 1094940.99 373765.13 5225.05 2

L-23 RNO3852 1094843.71 373763.15 5231.53 2

L-23 RNO3937 1095000.00 373500.00 5229.00 2

L-24 RN00400 1094921.70 374117.90 5227.00 1

L-24 RN01992 1094681.70 374499.80 5246.00 1

L-24 RN02006 1094633.20 374295.40 5247.50 1 g
L-25 RN03677 1094734.56 374945.77 5213.45 2 W
L-27 RN02009 1094682.70 375851.90 5220.50 1

L-27 RNO3676 1094699.13 375504.03 5194.18 2

L-28 RN00033 1094656.70 376332.30 5242.00 1

L-28 RN02025 1094672.20 376094.90 5232.00 1

L-28 RN02068 1094666.70 376212.30 5237.00 1

L-28 RN02098 1094665.20 376163.30 5235.00 1

L-28 RNO3939 1094700.00 376244.00 5236.00 2

L-30 RN02101 1094679.20 377083.60 5232.00 1

L-30 RN02165 1094673.70 377325.50 5234.00 1

L-31 RN02102 1094656.70 377690.90 5233.50 1

L-31 RN02166 1094649.20 377879.40 5243.00 1

L-32 RN00036 1094661.70 378201.80 5248.00 1

L-34 RN00941 1094650.70 379412.90 5212.50 1

L-35 RN00069 1094986.10 379820.30 5236.50 1

L-35 RN00230 1094721.70 379851.30 5240.00 1

L-35 RN00933 1094855.70 379616.40 5228.50 1

L-35 RN00936 1094655.20 379608.90 5228.00 1
*

L-35 RN01244 1094886.70 379541.40 5223.50 1

L-35 RN01245 1094886.70 379741.30 5234.50 1

L-35 RN01249 1094686.70 379541.40 5224.00 1

L-35 RN01250 1094686.70 379741.30 5234.50 1

L-35 RN01269 1094686.70 379691.30 5232.00 1

L-35 RN01277 1094686.70 379641.40 5229.50 1

L-35 RN01309 1094680.70 379788.30 5240.50 1 g
L-35 RN03621 1094960.60 379947.82 5237.01 2 W
L-36 RN00188 1094967.60 380285.70 5217.00 1
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L-36 RN00937 1094777,.20 380269.20 5223.00 1
L-36 RN00939 1094961.60 380121.20 5220.00 1

() M-09 RN00451 1094217.90 366862.50 5060.50 1
M-10 RN00452 1094224.40 367491.80 5069.50 1
M-10 RN00466 1094029.40 367262.40 5061.00 1
M-11 RN00468 1094230.80 367892.70 5080.50 1 .

M-11 RNO3761 1094260.57 367765.14 5080.43 2 '

M-11 RNO3764 1094265.22 367667.24 5077.33 2
M-11 RNO3765 1094361.26 367788.76 5084.48 2
M-12 RN00448 1094227.30 368097.20 5088.00 1
M-12 RN02338 1094083.90 368493.50 5096.50 1
P-12 RN02345 1094286.80 368494.50 5106.00 1
M-13 RN00449 1094206.62 368865.40 5114.02 1
M-13 RN00454 1094206.90 368655.00 5108.50 1
M-13 RN00460 1094404.30 368857.90 5123.50 1
M-13 RN00464 1094382.80 368642.50 5116.50 1
M-13 RN02337 1094086.40 368893.90 5106.50 1
M-13 RN02339 1094086.40 368693.00 5102.50 1
M-13 RN02340 1094285.30 368694.00 5113.50 1
M-13 RN02343 1094483.80 368694.50 5122.00 1 .;
M-13 RN02344 1094487.80 368897.40 5121.50 1
M-13 RN02346 1094286.80 368895.90 5119.00 1 |

M-13 RN03715 1094082.78 368596.59 5099.47 2 ,

M-13 RNO3716 1094082.99 368996.03 5107.39 2 . |
M-13 RNO3739 1094181.67 368500.12 5100.78 2 ,

M-14 RN00455 1094208.90 369049.40 5113.50 1 )
M-14 RN02341 1094085.90 369094.90 5107.50 1

() M-14 RN02342 1094287.80 369292.80 5103.00 1
M-14 RN02347 1094287.30 369094.40 5113.00 1
M-14 RN02348 1094490.30 369091.90 5107.50 1

M-14 RN02349 1094490.30 369297.80 5092.50 1

M-14 RN02352 1094088.40 369293.30 5106.00 1
M-14 RN02353 1094089.40 369489.80 5108.50 1 i

M-14 RN02355 1094286.80 369492.80 5100.50 1
M-14 RNO3740 1094408.87 369109.14 5109.92 _2
M-14 RNO3741 1094278.62 369191.27 5109.03 2
M-14 RNO3757 1094405.51 369005.00 5115.72 2
M-15 RN00447 1094201.90 369578.70 5107.50 1
M-15 RN02354 1094087.40 369694.70 5111.5" 1

M-15 RN02356 1094284.80 369692.20 5107.00 1
M-15 RN02358 1094084.90 369893.60 5110.00 1
M-16 RI00029L 1094289.48 370430.48 5099.30 4

M-16 RI00030U 1094255.71 370475.56 5106.88 4
M-16 FI00031 1094275.68 370439.81 5100.56 4
M-16 RI00034 1094272.86 370441.01 5101.20 3
M-16 RI00035L 1094298.02 370424.82 5098.74 4
M-16 RN00039C 1094293.30 370460.00 5102.00 1

M-16 RN00443 1094191.40 370371.00 5095.50 1 -

M-16 RN02367 1094093.90 370309.00 5110.50 1
, ,

M-16 RN02382 1094482.80 370485.50 5105.50 1

M-16 RN02383 1094281.80 370499.00 5107.00 1

M-16 RN02613 1094434.30 370484.50 5105.00 1() M-16 RN02614 1094482.80 370396.50 5120.00 1
M-16 RN02616 1094282.30 370301.50 5094.00 1
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M-16 RN02618 1094087.40 370106.10 5111.00 1

M-16 RN02620 1094277.30 370401.00 5096.00 1 g
M-16 RN02621 1094085.90 370207.60 5113.00 1 W
M-16 RN02627 1094474.30 370297.00 5112.50 1
M-16 RN02630 1094289.30 370456.50 5102.00 1

M-16 RN02631 1094090.40 370402.00 5106.00 1
M-16 RN02632 1094086.90 370005.60 5110.50 1
M-16 RN02636 1094458.30 370145.60 5103.50 1

M-16 RN02637 1094465.80 370244.00 5106.00 1
M-16 RNO3718 1094163.50 370160.18 5110.85 2
M-16 RN03756 1094436.51 370361.75 5117.54 2
M-16 RN03763 1094416.63 370257.21 5106.90 2
M-17 RI00028 1094303.35 370511.50 5108.81 3

M-17 RN02370 1094491.30 370899.40 5144.00 1
M-17 RN02381 1094486.30 370699.40 5130.50 1

M-17 RN02384 1094280.30 370692.90 5102.00 1

M-17 RN02609 1094451.80 370692.90 5128.50 1
M-17 RN02629 1094276.30 370551.50 5102.50 1
M-17 RNO3719 1094278.10 370773.10 5104.29 2
M-17 RNO3742 1094216.26 370560.68 5099.96 2
M-17 RNO3753 1094491.78 370798.82 5135.95 2
M-17 RNO3755 1094297.41 370700.36 5101.37 2

M-17 RNO3768 1094478.88 370610.78 5125.08 2
M-19 RNO3873 1094500.00 371500.00 5164.00 2

M-19 RN03874 1094100.00 371500.00 5148.00 2
M-19 RNO3875 1094500.00 371900.00 5175.00 2
M-19 RN03876 1094100.00 371900.00 5153.00 2

M-20 RNO3878 1094108.00 372287.00 5145.00 2
M-22 RN00417 1094344.80 373354.70 5210.00 1

M-22 RNO3697 1094340.40 373455.79 5212.39 2

M-22 RN03698 1094326.74 373252.53 5208.69 2

M-22 RNO3699 1094108.59 373258.55 5217.76 2
M-22 RNO3704 1094119.07 373357.72 5221.51 2

M-22 RNO3810 1094216.35 373355.35 5218.63 2
M-22 RNO3811 1094017.30 373362.99 5223.45 2

M-23 RI00043C 1094105.00 373754.00 5235.00 4
'

M-23 RN00383 1094148.40 373752.50 5232.50 1

M-23 RN00397 1094343.30 373755.00 5221.00 1

M-23 RN00402 1094347.80 373555.60 5211.50 1

M-23 RN03695 1094368.68 373854.90 5220.12 2

M-23 RNO3696 1094356.50 373655.53 5216.18 2

M-23 RN03702 1094157.73 373855.89 5236.59 2

M-23 RNO3703 1094135.54 373557.21 5229.46 2
M-23 RNO3705 1094338.19 373920.81 5224.66 2

M-23 RNO3812 1094059.02 373753.04 5236.11 2

M-23 RN03813 1094061.66 373856.68 5240.71 2

M-23 RNO3853 1094438.98 373756.07 5213.35 2
M-23 RN03854 1094250.88 373755.06 5227.61 2

M-23 RN03855 1094266.49 373847.50 5230.05 2

M-23 RN03857 1094059.24 373652.82 5233.76 2
- M-24 RN00372 1094125.90 374488.30 5252.00 1

M-25 RN02005 1094109.90 374926.20 5242.50 1 g
M-25 RN02011 1094103.40 374709.80 5262.50 1 W
M-26 RN01991 1094141.40 375270.60 5228.50 1
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M-27 RNO3674 1094100.04 375770.44 5231.34 2 '

M-28 RNO3675 1094073.40 376199.48 5233.14 2() M-29 RN02067 1094109.40 376574.70 5255.50 1
M-29 RN02100 1094106.90 376904.60 5260.50 1 :
M-29 RN02116 1094097.90 376816.20 _5262.00 1 1

M-30 RN00228 1094044.90 377227.00 5261.00 1 1

M-30 RN02115 1094102.40 377003.60 5259.00 1
M-31 RN02164 1094080.40 377695.40 5255.00 1 1

M-32 RN00140 1094186.90 378216.80 5269.00 1 I
M-33 RN00944 1094385.80 378992.00 5227.00 1

|
M-33 RN00945 1094156.90 378797.10 5245.00 1 ;

'

M-33 RN01265 1094086.90 378941.60 5245.00 1
M-34 RN00136 1094161.90 379221.50 5231.00 1
M-34 RN00185 1094376.80 379231.50 5217.00 1 )
M-34 RN00186 1094136.90 379041.50 5240.00 1 l
M-34 RN00187 1094116.90 379443.40 5223.00 1 :

M-34 RN00942 1094450.30 379410.90 5210.50 1 !
M-34 RN01261 1094486.80 379291.50 5204.00 1 |
M-34 RN01262 1094486.80 379491.40 5218.50 1
M-34 RN01263 1094286.80 379091.50 5228.50 1
M-34 RN01264 1094286.80 379291.50 5218.50 1
M-34 RN01266 1094086.90 379141.50 5236.00 1 i

M-34 RN01306 1094086.90 379241.50 5229.50 1
M-34 RN01307 1094286.80 379391.40 5206.50 l' .

M-34 RN01333 1094283.30 379337.40 5214.50 1 1

M-34 RNO3622 1094096.62 379344.25 5226.50 2
M-35 RN00943 1094456.80 379600.40 5228.00 1

() M-35 RN01308 1094486.80 379541.40 5223.50 1
M-36 RN00144 1094148.40 380214.70 5259.50 1 |
N-09 RN00472 1093645.00 366886.00 5071.50 1 i
N-10 RN00459 1093619.00 367498.80 5070.50 1 i

N-10 RN00461 1093829.50 367493.80 5069.00 1
N-11 RN00465 1093947.40 367612.80 5071.50 1
N-11 RN02728 1093530.50 367574.30 5074.00 1
N-11 RNO3750 1093634.96 367661.59 5068.11 2
N-11 RNO3751 1093532.83 367669.06. 5073.20 2
N-12 RN00450 1093619.00 368118.70 5082.00 1 .

N-12 RN02332 1093686.00 368492.50 5090.00 1 |
N-12 RN02333 1093689.00 368296.10 5086,00 1
N-12 -RN02334 1093885.90 368294.10 5086.50 1
N-13 RI00002 1093887.00 368844.40 5115.60 4
N-13 RN00467 1093611.50 368843.90 5093.50 1
N-13 RN02329 1093886.90 368893.40 5098.00 1
N-13 RN02330 1093687.50 368894.40 5095.50 1
N-13 RN02331 1093687.50 368694.50 5093.00 1
N-13 RN02335 1093887.90 368506.50 5090.00 1
N-13 RN02336 1093886.40 368694.50 5095.00 1
N-13 RNO3747 1093687.79 368988.82 5098.43 2
N-13 RN03748 1093685.72 368794.53 5093.89 2-
N-14 RN02322 1093686.50 369494.30 5096.50 1
N-14 RN02323 1093689.00 369294.80 5095.50 1 I

N-14 RN02324 1093693.00 369095.40 5095.50 1(),

N-14 RN02326 1093885.40 369492.30 5103.50 1
N-14 RN02327 1093886.40 369291.30 5100.00 1
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N-14 RN02328 1093885.40 369092.40 5100.00 1
N-14 RN02704 1093585.00 369094.90 5089.00 1

|hN-14 RN02706 1093587.50 369301.80 5100.00 1

N-14 RNO3746 1093884.87 369394.77 5101.98 2

N-15 RN00469 1093646.50 369561.70 5105.00 1

N-15 RN02321- 1093688.00 369692.20 5106.00 1

N-15 RNJ2325 1093885.90 369698.20 5104.00 1
N-15 PN02357 1093886.40 369891.60 5108.50 1

N-15 RN02359 1093685.00 369888.10 5109.00 1

N'5 RNO3745 1093896.23 369593.60 5103.37 2

N-16 RN00442 1093590.00 370338.50 5120.50 1
N-16 RN02360 1093683.50 370089.60 5111.50 1

N-16 RN02361 1093885.90 370097.10 5111.00 1

N-16 RN02363 1093887.40 370297.50 5116.00 1
N-16 RN02366 1093689.50 370290.50 5118.50 1

N-16 RN02619 1093887.40 370197.60 5112.50 1

N-16 RN02622 1093886.90 370248.00 5113.50 1

N-16 RN02705 1093582.50 370234.50 5116.00 1

N-16 RNO3743 1093890.56 370397.37 5123.37 2

N-16 RNO3744 1093787.20 370302.81 5118.41 2
N-17 RN02715 1093573.00 370532.00 5131.50 1

N-22 RN00388 1093537.00 373343.70 5205.00 1
N-22 RN03706 1093901.94 373169.95 5211.88 2

N-23 RN00370 1093547.00 373742.00 5225.00 1

N-23 RN03802 1093909.02 373807.56 5241.08 2

N-23 RNO3807 1093763.69 373709.61 5235.25 2

N-23 RNO3833 1093909.68 373707.22 5247.29 2

|hN-24 RN00382 1093537.50 374092.90 5240.00 1

N-25 RNO3672 1093508.49 374879.39 5272.87 2

N-26 RN02099 1093522.10 375253.10 5261.50 1

N-29 RN02008 1093501.60 376573.20 5255.50 1

N-29 RN_02024 1093504.60 376883.60 5272.00 1

N-29 RN02157 1093501.10 376915.60 5273.50 1

N-33 RN01267 1093886.90 378891.60 5259.50 1

N-33 RI{01270 1093687.00 378891.60 5270.50 1

N-33 RN01310 1093687.00 378991.50 5267.00 1

N-33 RN01315 1093691.00 378937.10 5270.00 1

N-34 RN00184 1093971.90 379236.50 5239.00 1
N-34 RN01268 1093886.90 379091.50 5248.50 1

N-34 RN01302 1093886.90 379041.50 5251.00 1
N-34 RN01303 1093886.90 379141.50 5246.50 1

N-34 RN01304 1093687.00 379091.50 5261.50 1

0-03 RN03315 1093402.40 363693.60 5106.20 2

0-09 RN02732 1093032.70 366994.00 5082.00 1

0-10 RN00471 1093209.60 367499.80 5078.00 1
0-10 RN02474 1093035.70 367087.40 5087.50 1

0-10 RN02475 1093428.10 -367488.80 5075.50 1
0-10 RN02476- 1093209.10 367098.90 5088.00 1

0-10 RN02478 1093031.20 367290.40 5087.00 1

0-10 RN02482 (1093232.10 367289.90 5080.00 1 j
0-10 RN02484 1093426.60 367291.90 5077.00 1 1

367479.30 5085.50 1 g-0-10 RN02486
1093038.20 ~ 367385.90 5076.00 1 W0-10 RN02729 1093425.10

0-10 RN02731 1093324.60 367304.90 5077.50 1 J
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O-10 RN02733 1093209.10 '367194.90 5089.00 1
0-10 RN02734 1093118.20 367079.40 5089.50 1() 0-10 RNO3707 1093336.41 367206.53 5082.76 2
0-10 RNO3708 1093035.34 367369.74 5085.15 2
0-11 RN02488 1093427.10 367680.80 5076.00 1
0-11 RN02490 1093216.60 367879.70 5082.00 1
0-11 RN02720 1093022.20 367883.20 5091.00 1
0-11 RN02725 1093427.10 367575.30 5075.50 1
0-11 RN02727 1093331.10 367684.80 5077.50 1
0-11 RN02730 1093115.20 367881.20 5087.00 1
0-11 RNO3709 1093319.32 367982.93 5080.20 2
0-11 RNO3758 1093122.72 367785.10 5084.96 2
0-12 RN00453 1093023.70 368091.70 5089.50 1
0-12 RN00470 1093414.10 368086.20 5074.00 1
0-12 RN02477 1093219.60 368079.70 5083.00 1
0-12 RN02719 1093117.70 368084.20 5086.00 1
0-12 RN02722 1093021.70 368275.60 5088.50 1
0-12 RN02724 1093214.60 368265.10 5082.50 1
0-12 RN02726 1093315.60 368079.70 5077.50 1
0-12 RNO3713 1093000.75 368395.13 5089.29 2
0-13 RN00456 1093008.70 368836.40 5092.00 1
0-13 RN02376 1093494.10 368889.90 5086.50 1
0-13 RN02377 1093481.60 368700.50 5092.50 1
0-13 RN02378 1093299.60 368707.00 5083.00 1
0-13 RN02379 1093284.60 368897.90 5089.00 1
0-13 RN02479 1093094.20 368703.50 5086.50 1
0-13- RN02481 1093294.10 368509.00 5084.00 1() 0-13 RN02483 1093099.70 368511.50 5085.00 1
0-13 RN02709 1093392.10 368903.40 5089.50 1
0-13 RN02710 1093294.60 368789.00 5080.00 1
0-13 RN02712 1093284.10 368609.00 5084.50 1
0-13 RN02714 1093181.10 368507.00 5083.50 1
0-13 RNO3749 1093334.66 368705.17 5087.24 2

,

0-13 RNO3752 1093192.87 368707.23 5087.47 2
0-14 RN02371 1093484.60 369494.30 5103.00 1
0-14 RN02374 1093483.60 369287.80 5102.00 1 !
O-14 RN02375 1093489.10 369092.40 5093.00 1- |

O-14 RN02380 1093283.10 369093.40 5094.50 1 1

0-14 RN02487 1093281.10 369487.30 5103.00 1
0-14 RN02702 1093274.60 369299.80 5101.00 1
0-14 RN02708 1093480.60 369002.40 5090.00 1
0-15 RN02362 1093481.60 369691.70 5106.00 1
0-15 RN02364 1093483.60 369887.60 5109.50 1
0-15 RN02368 1093282.60 369886.60 5110.50 1 |
O-15 RN02489 1093281.60 369683.20 5106.50 1 j
0-15 RN02697 1093484.10 369986.60 5112.00 1
0-15 RN02698- 1093006.20 369788.70 5107.50 1
0-15 RN02699 1093283.60 369983.60 5113.00 1
0-15 RN02713 1093077.20 369907.60 5111.00 -1 i

0-15 RN02723 1093001.70. 369832.20 5108.50 1
0-16 RN00444 1093046.70 370283.50 5119.50 1

- O-16 RN02365 1093485.60 370081.60 5113.50 1
0-16 RN02491 1093278.60 370083.10 5115.00 1
0-16 RN02701 1093282.10 370283.00 5118.00 1
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0-16 RN02703 1093476.60 370283.00 5117.50 1
0-16 RN02707 1093392.60 370088.10 5115.00 1 g
O-24 RNO3673 1093494.56 374455.19 5259.13 2 W
0-26 RN00219 1093128.20 375033.20 5292.00 1
0-28 RN00220 1093042.20 376107.40 5281.00 1
0-28 RN02010 1093491.10 376163.80 5251.50 1
0-28 RNO3686 1093082.33 376318.82 5269.72 2
0-29 RN02093 1093496.10 376826.20 5269.50 1
0-29 RN02103 1093498.10 376775.20 5266.50 1
0-30 RN00143 1093225.10 377262.00 5290.00 1
0-31 RN00138 1093217.10 377946.80 5271.00 1
0-31 RN02315 1093063.20 377867.90 5273.00 1
0-32 RN02309 1093081.20 378486.70 5251.50 1
0-32 RN02310 1093290.60 378491.20 5248.50 1
0-32 RN02313 1093076.70 378279.70 5260.50 1
0-32 RN02314 1093071.20 378088.80 5265.50 1
0-33 RN02295 1093297.60 378944.10 5254.50 1

0-33 RN02298 1093496.10 378910.60 5264.00 1
0-33 RN02299 1093107.20 378961.00 5247.00 1
0-33 RN02300 1093315.60 378745.10 5252.00 1

0-33 RN02301 1093485.10 378728.10 5261.50 1
0-33 RN02302 1093476.60 378531.70 5260.00 1
0-33 RN02303 1093087.20 378676.1C 3144.50 1
0-33 RN02318 1093061.70 378589.70 5250.00 1

0-34 RN00134 1093203.60 379177.50 5254.00 1

0-34 RN02296 1093483.10 379100.00 5263.50 1
0-34 RN02297 1093281.60 379104.50 5254.50 1 g
P-10 RN02480 1092828.70 367099.40 5083.00 1 W
P-11 RNO3711 1092729.37 '67978.17 5100.94 2
P-11 RNO3759 1092640.30 367550.20 5104.90 2
P-11 RNO3772 1092930.07 367976.45 5094.72 2
P-12 RN00477 1092732.80 368076.20 5099.00 1
P-12 RN03710 1092738.03 368177.90 5096.81 2
P-12 RNO3712 1092634.71 368088.76 5103.69 2
P-13 RN02485 1092902.70 368501.00 5095.68 1

P-13 RN02716 1092993.70 368514.00 5091.50 1
P-13 RN02718 1092899.70 368718.00 5090.00 1
P-13 RNO3760 1092654.76 368521.52 5104.03 2

P-14 RN02696 1092986.70 369392.30 5099.50 1
P-14 RN02700 1092989.70 369486.30 5101.50 1
P-15 RN00478 1092997.70 369578.20 5104.00 1
P-15 RN02711 1092995.20 369696.70 5105.50 1
P-15 RN02717 1092805.80 369583.70 5097.00 1
P-15 RN02721 1092597.30 369591.20 5108.00 1

P-22 RI00032U 1092613.16 373190.54 5223.30 4
P-24 RNO3670 1092891.41 374485.35 5251.04 2

P-24 RNO3671 1092878.96 374080.32 5229.31 2
P-25 RN03669 1092901.13 374885.79 5278.03 2

P-26 RN02061 1092921.20 375298.10 5287.50 1
P-27 RN02148 1092894.70 375508.00 5277.00 1
P-28 RN02156 1092848.20 376463.80 5283.00 1

gP-29 RN02007 1092900.70 376563.20 5278.00 1

P-29 RN02066 1092874.20 376512.20 5280.00 1
P-30 RN00258 1092732.30 377437.00 5289.00 1
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P-30 RN00260 1092532.30 377447.00 5291.00 1
P-30 RN00261 1092737.30 377242.00 5286.00 1

-f ). P-30 RN00275 1092542.30 377257.00 5289.00 1
P-30 RN00293 1092952.20 377257.00 5287.00 1
P-30 RN00294 1092937.20 377447.00 5288.00 1
P-30 RN01279 1092587.30 377492.00 5286.50 1-
P-30 RN01290 1092837.20 377492.00 5283.00 1
P-31 RN00255 1092537.30 377841.90 5276.00 1
P-31 RN00257 1092537.30 377656.90 5284.00 1
P-31 RN00259 1092734.30 377651.90 5278.00 1
P-31 RN00289 1092732.30 377861.90 5269.00 1
P-31 RN00295- 1092937.20 377646.90 5280.00 1
P-31 RN01345 1092635.30 377689.90 5277.50 1
P-31 RN02316 1092867.70 377806.40 5274.00 1
P-32 RN00250 1092527.30 378211.80 5261.00 1
P-32 RN00252 1092532.30 378021.80 5268.00 1
P-32 RN00286 1092522.30 378411.70 5249.00 1
P-32 RN00290 1092715.30 378091.80 5264.00 1
P-32 RN00291 1092722.30 378271.70 5265.00 1
P-32 RN00292 1092727.30 378456.70 5262.00 1 i

P-32 RN01286 1092587.30 378291.70 5254.50 1
P-32 RN01301 1092587.30 378491.70 5256.00 1
P-32 RN01339 1092540.30 378291.70 5255.00 1 ;

P-32 RN01348 1092627.30 378490.70 5258.50 1
P-32 RN01411 1092685.80 378494.70 5259.50 1
P-32 RN02308 1092883.20 378489.20 5259.50 1 i
P-32 RN02311 1092883.20 378289.70 5261.50 1 1

() IP-32 RN02312 1092882.70 378088.80 5268.00 1
'P-32 RN02319 1092877.70 378382.20 5260.00 1

P-33 RN00287 1092522.30 378616.60 5256.50 1
P-33 RN00288 1092512.30 378821.60 5246.00 1
P-33 RN02304 1092881.70 378888.10 5237.00 1
P-33 RN02305 1092683.30 378886.60 .5242.00 1
P-33 RN02306 1092677.80 378698.60 5253.50 1
P-33 RN02307 1092927.20 378720.60 5248.00 1
P-33 RN02317 1092688.30 378609.10 5257.00 1
P-33 RN02320 1092882.70 378597.20 5254.50 1
P-34 RN03361 1092540.30 379183.70 5227.80 2
Q-07 RN01940 1092394.90 365551.90 5062.00 1
Q-09 RN00057 1092370.40 366773.00 5094.00 1
Q-09 RN02467 1092023.50 366849.50 5102.00 1
Q-09 RN02468 1092395.90 366893.00 5095.50 1 l

'

Q-09 RN02469 1092232.40 366845.50 5100.00 1
Q-09 RN02736 1092018.50 366942.50 5111.00 1
Q-09 RN02738 1092399.40 366990.50 5096.00 1

Q-10 RN00473 1092463.90 367481.80 5105.50 1
Q-10 RN02462 1092393.40 367283.90 5099.00 1
Q-10 RN02465 1092036.50 367041.50 5116.00 1
Q-10 RN02466 1092398.40 367088.90 5096.00 1
Q-10 RN02740 1092221.40 367043.00 5104.50 1
Q-11 RN00502 1092194.90 367822.70 5124.00 1

Q-11 RN00526 1092203.40 367963.70 5126.00 1O Q-12 RN00060 1092204.40 368017.70 5127.50 1

Q-12 RN00501 1092394.90 368013.70 5117.00 1
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Q-12 RN00504 1092192.40 368221.60 5126.50 1

Q-12 RN00514 1092404.90 368213.10 5113.50 1 g
Q-12 RN00524 1092198.90 368072.20 5128.00 1 W
Q-12 RN00525 1092142.40 368023.20 5131.00 1

Q-12 RN00527 1092245.90 368017.20 5125.00 1

Q-12 RNO3931 1092460.00 368272.00 5109.00 2

Q-16 RN02174 1092385.40 370493.00 5137.00 1

Q-18 RN01941 1092440.40 371006.80 5132.50 1
Q-18 RN02225 1092365.40 371342.20 5146.00 1

Q-19 RN02172 1092352.40 371654.10 5162.00 1

Q-20 RN01994 1092374.90 372197.50 5194.00 1

Q-23 RN01946 1092328.40 373530.60 5231.50 1

Q-24 RNO3667 1092251.10 374485.82 5255.43 2

Q-24 RN03668 1092237.19 374087.29 5247.44 2

Q-25 RN02063 1092268.40 374890.70 5262.00 1

Q-26 RN00029 1092252.40 375204.10 5273.00 1

Q-26 RN02062 1092034.00 375226.10 5261.00 1

Q-26 RN02075 1092283.40 375487.00 5250.50 1

Q-26 RN02149 1092361.90 375067.20 5272.00 1
Q-26 RNO3337 1092252.62 375082.27 5270.27 2

Q-28 RN02155 1092281.40 376138.40 5263.50 1

Q-28 RNO3331 1092291.02 376440.01 5274.64 2

Q-28 RNO3684 1092281.17 376288.04 5269.16 2
Q-28 RN03685 1092029.98 376105.22 5266.24 2

Q-29 RN00025 1092121.00 376689.20 5281.00 1

Q-30 RN00276 1092337.40 377477.00 5297.00 1

Q-30 RN00283 1092342.40 377277.00 5295.00 1 g
Q-30 RN01280 1092487.30 377492.00 5289.00 1 W
Q-30 RN01281 1092187.40 377492.00 5296.00 1

Q-30 RN01282 1092037.50 377492.00 5291.00 1

Q-30 RN01335 1092238.40 377489.00 5298.00 1

Q-30 RN01344 1092457.40 377280.00 5290.50 1

Q-30 RNO3608 1092029.04 377394.91 5289.27 2

Q-31 RN00024 1092117.50 377731.90 5300.00 1

Q-31 RN00091C 1092376.70 377687.60 5288.20 2

Q-31 RN00263 1092297.40 377831.90 5287.00 1

Q-31 RN00274 1092337.40 377656.90 5292.00 1

Q-31 RN00279 1092122.50 377509.00 5298.00 1

Q-31 RN01283 1092237.40 377691.90 5294.50 1

Q-31 RN01284 1092237.40 377891.90 5283.50 1

Q-31 RN01336 1092389.90 377687.90 5287.50 1

Q-31 RN01337 1092188.40 377894.90 5286.00 1

Q-31 RN01346 1092338.90 377887.40 5281.00 1

Q-31 RNO3606 1092044.90 377932.56 5288.88 2

Q-31 RNO3610 1092420.72 377878.11 5277.55 2
'

Q-32 RI00006 1092287.40 378191.80 5267.60 4

Q-32 RN00062C 1092085.50 378282.80 5267.40 2

Q-32 RN00063C 1092104.00 378077.50 5278.50 2

Q-32 RN00090C 1092373.20 378291.40 5260.30 2

Q-32 RN00092C 1092376.80 378484.60 5250.20 2

Q-32 RN00162 1092132.40 378441.70 5263.00 1

Q-32 RN00246 1092332.40 376413.70 5256.00 1

Q-32 RN00256 1092324.40 378046.80 5275.00 1

Q-32 RN00262 1092332.40 378216.80 5266.00 1
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Q-32 RN00264 1092100.50 378081.80 5280.00 1

Q-32 RN00265 1092132.40 378396.70 5264.00 1

(}) Q-32 RN00277 1092282.40 378416.70 5258.00 1

Q-32 RN01285 1092337.40 378091.80 5265.50 1

Q-32 RN01287 1092487.30 378291.70 5256.50 1

Q-32 RN01288 1092387.40 378291.70 5259.50 1

Q-32 RN01289 1092287.40 378291.70 5262.00 1 |

Q-32 RN01338 1092490.30 378088.80 5265.50 1

Q-32 RN01340 1092188.90 378300.20 5265.00 1

Q-32 RN01347 1092178.90 378090.80 5276.00 1

Q-32 RN01399 1092090.50 378284.70 5267.50 1
Q-32 RN01410 1092088.00 378488.20 5261.00 1
Q-32 RN01419 1092236.40 378484.20 5255.50 1
Q-32 RN01420 1092386.40 378484.70 5249.00 1
Q-32 RN03611 1092418.58 378039.36 5270.30 2

Q-32 RNO3860C 1092296.78 378302.43 5261.20 2

Q-33 R1{00001C 1092122.50 378596.70 5258.00 1
Q-33 RN00005C 1092122.50 378786.60 5254.00 1 -

Q-33 RN00014 1092122.50 378616.60 5258.00 1
Q-33 RN00059C 1092124.00 378997.00 5243.30 2
Q-33 RN00060C 1092121.20 378668.50 5254.60 2

Q-33 RN00061C 1092127.20 378506.70 5259.30 2
Q-33 RN00093C 1092359.00 378990.30 5229.60 2
Q-33 RN00160 1092110.50 378796.60 5254.00 ~.

Q-33 RN00163 1092312.40 378611.60 5247.00 1

Q-33 RN00247 1092117.50 378986.50 5246.00 1 1

Q-33 RN00248 1092322.40 378823.60 5240.00 1

- (]) Q-33 RN00266 1092132.40 378516.70 5260.00 1

Q-33 RN00267 1092117.50 378566.70 5260.00 1
Q-33 RN00268 1092127.50 378666.60 5256.00 1
Q-33 RN00269 1092122.50 378711.60 5255.00 1
Q-33 RN01291 1092387.40 378891.60 5234.50 .1 *

Q-33 RN01351 1092282.90 378765.10 5245.00 1
Q-33 RN01359 1092087.50 378886.60 5250.00 1

'

Q-33 RN01396 1092341.40 378882.10 5236.50- 1

Q-33 RN01398 1092180.90 378689.60 5251.00 1
Q-33 RN01403 1092281.40 378884.60 5240.50 1

Q-33 RN01421 1092083.00 378684.60 5256.50 -1 '

Q-33 RN01424 1092035.50 378887.10 5252.50 1
Q-33 RNO3356 1092383.20 -378992.80 5230.40 2
Q-33 RNO3359 1092487.30 378987.10 .5233.70 2

Q-34
_ RN00058C 1092132.00 379179.00 5234.90. 2
RI00018 1092129.09 379097.90 5238.79 4

Q-34
Q-34 RN00270 1092127.50 379171.50 .5238.00 1
Q-34 RN00280 1092322.40 379021.50. 5236.00 1
Q-34 RN01292 1092237.40 379091.50- 5236.50 1
Q-34 RN01397 1092287.40 379091.50 5233.50 1 '

Q-34 RN01404 1092335.40 379086.00 5231.00 1

Q-34 RN01427 1092378.90 379093.00 5229.00 1 !

Q-34 RN01428 1092088.50 379289.00 5229.00- 1 -

Q-34 RN01429 1092188.40 379289.50 5228.00 1,

Q-34 RNO3329 1092288.62 379192.93- 5230.30 2() Q-34 RNO3352 1092287.10 379290.70 5225.70 2
Q-34 RNO3354 1092390.40 379290.90 5223.10 2
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Q-34 RNO3355 1092386.40 379191.30 5224.60 2

Q-34 RNO3357 1092493.30 379187.20 5226.10 2

Q-34 RNO3358 1092488.30 379091.40 5230.30 2

Q-34 RNO3360 1092491.80 379233.70 5222.30 2

Q-34 RNO3362 1092289.60 379244.50 5228.70 2

Q-34 RNO3363 1092388.30 379244.00 5224.20 2

Q-34 RNO3364 1092389.00 379340.50 5220.90 2

Q-34 RNO3434 1092389.30 379391.40 5219.80 2

Q-34 RNO3436 1092462.90 379334.80 5223.40 2

Q-35 RN00026 1092251.90 379508.40 5222.00 1

Q-35 RNO3365 1092094.30 379821.00 5228.60 2

Q-37 RN00028 1092290.40 380817.00 5252.50 1

Q-38 RNO3561 1092353.10 381306.40 5234.04 2

Q-38 RNO3562 1092344.80 381456.80 5229.47 2
R-07 RN00483 1091817.50 365550.40 5075.50 1
R-08 RN00476 1091841.00 366185.70 5065.50 1
R-09 RN00475 1091849.50 366854.00 5104.50 1
R-09 RN02739 1091846.00 366953.50 5112.00 1

R-09 RN02741 1091633.60 366960.50 5109.50 1

R-09 RN02743 1091631.60 366864.50 5103.00 1

R-10 RN02461 1091833.50 367050.50 5118.00 1
R-10 RN02464 1091835.50 367247.90 5128.50 1

R-10 RN02471 1091635.10 367054.00 5115.50 1

R-10 RN02735 1091832.00 367148.40 5125.50 1
R-10 RN02737 1091726.60 367056.50 5116.50 1

R-11 RN00513 1091997.00 367822.70 5130.00 1

R-12 RN00474 1091817.50 368066.20 5148.50 1
R-12 RN00503 1091991.50 368023.70 5142.00 1

R-14 RN00005 1091939.00 369355.30 5129.00 1
R-23 RNO3666 1091694.38 373957.91 5244.38 2
R-24 RNO3665 1091700.07 374371.84 5263.84 2

R-25 RN03664 1091710.96 374804.53 5252.52 2

R-26 RN02036 1091712.60 375200.60 5246.00 1

R-26 RN02150 1091725.60 375480.50 5238.00 1
R-26 RNO3335 1091763.59 375499.86 5238.88 2

R-27 RN02064 1091724.10 375532.50 5240.50 1

R-27 RN02151 1091719.10 375638.50 5248.00 1

R-27 RNO3333 1091664.87 375505.33 5240.19 2

R-28 RN00204 1091767.60 376462.30 5281.00 1

R-30 RN00203 1091772.60 377127.10 5274.00 1

R-30 RN03607 1091903.99 377492.61 5287.11 2

R-31 RN00281 1091907.50 377896.90 5295.00 1

R-31 RN00282 1091907.50 377686.90 5296.00 1
R-31 RNO3602 1091696.16 377989.11 5285.00 2

R-32 RN00066C 1091725.04 378294.70 5285.33 2

R-32 RN00067C 1091727.33 378479.02 5266.49 2

R-32 RN00245 1091962.50 378413.70 5269.00 1
R-32 RN00278 1091897.50 378101.80 5283.00 1

R-32 RN01295 1091687.60 378291.70 5272.50 1
R-32 RN01341 1091740.10 378291.70 5272.50 1

R-32 RN01342 1091634.10 378290.20 5272.50 1
R-32 RN01349 1091739.60 378486.20 5265.50 1 g
R-32 RN01350 1091635.60 378481.20 5269.50 1 w
R-32 RN01400 1091787.50 378489.70 5264.00 1
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R-32 RN01401 1091591.10 378497.70 5270.00 1
R-32 RN01408 1091581.60 378295.20 5271.00 1

() R-32 RN01409 1091787.00 378289.20 5272.00 1 |
R-32 RN01412 1091688.60 378091.80 5281.00 1
R-32 RN01413 1091988.00 378290.20 5269.50 1
R-32 RN01418 1091847.00 378495.20 5264.50 1 j
R-32 RNO3601 1091585.66 378192.21 5272.83 2
R-32 RNO3603 1091789.45 378189.24 5276.77 2
R-32 RNO3604 1091887.75 378282.85 5271.06 2 |

'

R-32 RNO3605 1091987.24 378189.74 5274.64 2
R-32 RNO3609 1091787.27 378089.93 5282.11 2
R-33 RN00068C 1091712.58 378688.30 5256.44 2 i

R-33 RN00069C 1091721.34 378891.13 5251.85 2
R-33 RN00070C 1091729.00 378821.42 5254.40 2
R-33 RN00161 1091962.50 378616.60 5265.00 1
R-33 RN00239 1091682.60 378506.70 5269.00 1
R-33 RN00249 1091952.50 378826.05 5262.00 1
R-33 RN00251 1091747.60 378831.60 5258.00 1

R-33 RN01294 1091787.50 378691.60 5258.00 1
R-33 RN01296 1091587.60 378691.60 5256.00 1
R-33 RN01352 1091737.60 378697.10 5255.50 1
R-33 RN01353 1091637.60 378687.60 5256.50 1
R-33 RN01358 1091537.60 378891.60 5244.50 1 !

R-33 RN01393 1091588.10 378888.60 5245.00 1
R-33 RN01394 1091783.00 378896.10 5254.00 1
R-33 RN01395 1091889.00 378893.10 5255.50 1
R-33 RN01406 1091634.60 378893.60 5246.50 1

() R-33 RN01422 1091932.00 378687.60 5262.00 1
R-33 RN01423 1091832.50 378690.60 5261.00 1
R-33 RN01425 1091736.60 378892.10 5252.50 1
R-33 RN03412 1091549.40 378838.90 5248.00 2
R-33 RNO3414 1091548.70 378789.70 5252.00 2
R-34 RN00071C 1091725.22 379017.79 5247.34 2
R-34 RN00253 1091947.50 379001.50 5250.00 1

R-34 RN00271 1091937.50 379161.50 5240.00 1
R-34 RN00272 1091772.60 379006.50 5250.00 1
R-34 RN00273 1091599.60 379021.50 5246.00 1
R-34 RN00284 1091767.60 379216.50 5239.00 1
R-34 RN00285 1091937.50 379369.40 5228.00 1
R-34 RN01293 1091837.00 379084.50 5244.00 1
R-34 RN01405 1091887.50 379091.50 5242.50 1
R-34 RN01426 1091936.50 379085.50 5243.00 1
R-35 RN03367 1091997.60 379817.80 5225.00 2
R-35 RNO3368 1091891.76 379727.30 5218.20 2
R-35 RNO3529 1091630.50 3/9899.20 5210.81 2

R-35 RNO3531 1091531.30 379897.60 5208.27 2
R-36 RNO3366 1091899.20 380025.30 5226.40 2

R-38 RNO3535 1091872.90 381290.60 5224.24 2
S-06 RN00065 1091083.20 365383.40 5095.00 1

S-08 RN00480 1091213.70 366360.20 5071.50 1
S-08 RNO3314 1091321.10 366285.00 5060.50 2

S-09 RN00478A 1091239.20 366882.00 5106.00 1 I

() S-09 RN00497 1091432.60 366877.50 5104.50 1
S-09 RN00498 1091233.20 366673.60 5092.50 1 q
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S-09 RN00499 1091033.80 366889.50 5106.00 1
S-09 RN00511 1091003.30 366703.60 5092.50 1
S-09 RN00515 1091234.70 366677.10 5089.00 1 k
S-09 RN00516 1091287.70 366885.50 5106.00 1
S-09 RN00517 1091237.20 366830.50 5102.50 1
S-09 RN00518 1091185.20 366876.00 5105.00 1
S-09 RN00519 1091240.70 366935.00 5109.00 1
S-09 RN00521 1091055.30 366708.10 5095.00 1
S-09 RN00522 1091003.30 366758.50 5096.50 1
S-09 JN00528 1091185.70 366823.00 5103.00 1
S-09 RN00529 1091285.70 3668?0.00 5102.00 1
S-09 RN02463 1091439.10 366781.00 5097.50 1
S-09 RNO3235 1091243.30 366568.50 5084.20 1
S-09 RN03565 1091061.90 366615.30 5088.80 2
S-09 RN03613 1091238.52 366755.68 5097.95 2
S-09 RNO3691 1091278.76 366786.42 5147.20 2
S-09 RNO3780 1091275.50 366542.50 5080.20 2
S-10 RN00500 1091240.20 367085.40 5119.50 1
S-10 RN00512 1091438.60 367086.90 5120.00 1
S-11 RN00489 1091272.70 367553.30 5154.50 1
S-12 RN00481 1091244.70 368109.20 5168.50 1
S-18 RN02224 1091182.70 371453.70 5185.50 1
S-23 RN02037 1091143.70 373706.10 5246.50 1
S-25 RN02153 1091133.20 374666.30 5248.50 1
S-25 RNO3338 1091236.70 374972.18 5251.92 2
S-26 RN02076 1091121.20 375220.10 5238.50 1
S-26 RN02212 1091206.70 375140.60 5256.00 1
S-26 RNO3339 1091145.66 375433.04 5229.54 2 |
S-27 RN02035 1091111.20 375788.00 5245.00 1
S-27 RN02152 1091120.20 375518.00 5231.00 1
S-29 RN00128 1091222.70 376892.10 5256.00 1
S-30 RN02211 1091098.70 377416.00 5252.50 1
S-30 RN03598 1091091.99 377305.46 5246.01 2
S-31 RI00015U 1091189.77 377780.44 5268.35 4
S-31 RI00016 1091231.46 377802.07 5270.07 4
S-31 RI00017L 105.189.58 377830.74 5268.64 4
S-31 RN00072C 1091068.30 377751.57 5265.43 2
S-31 RN00073C 1091068.81 377816.56 5266.22 2
S-31 RN00074C 1091067.55 377915.81 5266.25 2
S-31 RN00127 1091302.70 377836.90 5273.50 1
S-31 RN02210 1091087.20 377901.40 5266.00 1
S-31 RN02213 1091092.20 377719.90 5265.00 1
S-31 RN02215 1091089.70 377760.90 5266.00 1
0-31 RN02216 1091091.20 377808.90 5266.50 1
S-31 RN02217 1091083.20 377845.90 5266.00 1
S-31 RNO3381 1091378.20 377995.30 5271.10 2
S-31 RNO3599 1091288.67 377930.75 5270.06 2
S-32 RN00075C '091074.80 378485.09 5248.83 2
S-32 RN00094C 1091471.20 378201.20 5269.30 2 ;

S-32 RN00095C 1091471.20 378249.40 5267.30 2 i

S-32 RN01356 1091191.20 378492.70 5253.50 1
S-32 RN01357 1091086.70 378489.70 5249.50 1 g
S-32 RN01417 1091038.30 378451.70 5247.00 1 W j
S-32 RN03353 1091487.20 378196,10 5269.40 2

]
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S-32 RNO3370 1091485.80 378245.60 5267.90 2

().
S-32 RNO3374 1091486.30 378144.90 5271.10 2
S-32 RNO3377 1091284.50 378048.30 5266.00 2 ,

S-32 RNO3378 1091380.80 378046.00 5269.90 2
S-32 RNO3379 1091483.90 378095.90 5272.80 2
S-32 RNO3383 1091482.40 378046.60 5274.80 2-
S-32 RNO3384 1091488.90 378294.90 5267.30 2
S-32 RNO3600 1091384.69 378249.88 5263.50 2 *

S-33 RIOOO42C 1091360.00 378900.00 5243.00 4
S-33 RN00076C 1091069.72 378602.18 5246.00 2 ,

S-33 RN00077C 1091075.97 378708.04 5246.39 2
S-33 RN00078C 1091049.15 378894.35 5239.41 2
S-33 RN00086C 1091394.90 378990.90 5238.20 2
S-33 RN00087C 1091378.10 378907.50 5242.90 2
S-33 RN00088C 1091379.50 378803.40 5249.40 2
S-33 RN00089C 1091383.20 378697.60 5255.80 2
S-33 RN00129 1091272.70 378711.60 5257.00 1

S-33 RN00181 1091277.70 378516.70 5260.00 1
S-33 RN00182 1091477.60 378721.60 5257.00 1
S-33 RN00183 1091067.90 378716.60 5249.00 1 >

S-33 RN01297 1091487.60 378891.60 5243.00 1
S-33 RN01299 1091137.20 378897.60 5240.50 1
S-33 RN01300 1091187.70 378691.60 5253.00 1
S-33 RN01343 1091341.20 378689.60 5255.50 1
S-33 RN01354 1091339.20 378891.60- 5239.50 1
S-33 RN01355 1091187.20 378888.60 5241.50 1

,

S-33 RN01390 1091038.30 378897.60 5239.00 1

() S-33 RN01391 1091393.20 378888.10 5240.50 1
S-33 RN01392 1091447.60 378892.10 5243.50 1
S-33 RN01407 1091390.20 378686.10 5255.50 1
S-33 RN02214 1091082.20 378604.10 5247.00 1
S-33 RNO3415 1091204.50 378837.10 5246.10 2
S-33 RNO3416 1091381.30 378840.50 5246.70 2
S-33 MiO3417 1091381.50 378750.60 5252.90 2
S-33 P.NO3418 1091191.50 378791.90 5248.50 2
S-33 RNO3420 1091189.90 378740.80 5251.60 2
S-33 RNO3422 1091175.50 378589.50 5252.70 2

'

S-33 RNO3424 1091186.20 378645.40 5253.90 2
S-33 RNO3426 1091099.40 378895.80 5240.20 2
S-33 RNO3428 1091034.00 378947.90 5236.90 2
S-33 RNO3430 1091033.70 378849.20 5240.50 2
S-34 RN01298 1091300.20 379055.50 5233.00 1
5-34 RNO3431 1091032.00 379024.10 5233.50 2
S-34 RNO3432 1091034.90 379128.60 5227.40 2
S-35 RN00131 1091219.70 379616.40 5224.50 1
S-35 RNO3369 1091330.90 379905.30 5210.30 2
S-35 RNO3522 1091273.20 379764.20 5215.72 2
S-35 RNO3523 1091412.30 379610.40 5218.80 2
S-35 RNO3532 1091431.10- 379903.40 5207.46 2
S-36 RNO3528 1091345.10 380203.00 5200.98 2 ;
S-37 RNO3530 1091353.20 380503.10 5208.23 2
S-38 RNO3533 1091375.30 381003.80 5208.84 2

() S-38 RNO3534 1091391.10 381331.20 5213.52 2 I

T-02 RN00083 1090867.80 363085.60 5131.00 1
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T-02 RN00495 1090568.90 363256.50 5154.50 1
T-02 RN00506 1090575.90 363457.00 5147.50 1
T-02 RN00507 1090763.80 363242.50 5137.50 1
T-02 RN00508 1090564.40 363065.60 5146.00 1
T-08 RI00001 1090915.90 366495.50 5076.30 4
T-08 RI00025U 1090965.01 366494.12 5076.03 4
T-08 RIXXX1 1090915.90 366495.50 5076.30 0
T-09 RI00027L 1090917.47 366545.89 5078.00 4
T-09 RN00520 1090996.80 366652.60 5087.50 1
T-09 RN00523 1090954.30 366706.60 5090.00 1
T-09 RN02038 1090753.30 366697.60 5086.00 1
T-09 RN02742 1090757.80 36654' 10 5072.50 1
T-10 RN00063 1090730.40 367299.90 5122.50 1
T-10 RN00479 1090706.90 367069.50 5111.00 1
T-24 RNO3341 1090528.69 374482.07 5263.96 2
T-24 RNO3409 1090782.30 374208.50 5274.00 2

T-25 RNO3340 1090891.28 374879.25 5246.75 2
T-25 RNO3397 1090756.20 374819.40 5256.40 2
T-26 RN02154 1090525.90 375222.60 5247.50 1
T-27 RN02060 1090989.30 375692.50 5278.00 1
T-27 RN02065 1090532.40 375796.00 5229.00 1
T-28 RN00206 1090567.90 376452.30 5236.00 1
T-29 RNO3429 1090616.90 376828.50 5245.90 2
T-30 RNO3425 1090626.50 377296.20 5240.00 2
T-30 RNO3427 1090621.50 377071.30 5233.90 2
T-31 RN00141 1090637.90 377507.00 5248.00 1
T-31 RN02239 1090542.40 377701.40 5243.50 1
T-31 RN02247 1090579.90 377612.40 5242.50 1 k
T-31 RN02248 1090503.40 377795.90 5243.00 1
T-31 RN03547 1090868.60 377758.10 5257.94 2
T-31 RNO3548 1090869.40 377806.50 5259.37 2
T-31 RNO3549 1090866.70 377706.00 5256.00 2
T-31 RN03597 1090868.72 377905.33 5262.26 2
T-32 RN00227 1090522.90 378016.80 5250.00 1
T-32 RN01402 1090987.80 378491.70 5243.00 1
T-32 RN01414 1090888.80 378286.20 5254.00 1
T-32 RN01415 1090790.30 378287.70 5260.50 1
T-32 RN01416 1090936.80 378488.20 5244.00 1

T-32 RNO3371 1090786.70 378236.90 5260.80 2
T-32 RNO3372 1090933.50 378437.20 5246.80 2
T-32 RNO3373 1090788.90 378188.30 5263.70 2
T-32 RNO3375 1090931.60 378388.30 5248.00 2
T-32 RN03376 1090840.20 378287.70 5256.60 2
T-32 RN03380 1090700.50 378029.70 5258.80 2
T-32 RNO3382 1090701.70 378080.50 5259.10 2

T-32 RNO3385 1090702.70 378130.10 5260.00 2
T-32 RN03541 1090583.70 378296.80 5261.44 2
T-32 RNO3544 1090582.90 378196.30 5259.53 2
T-32 RNO3596 1090775.27 378389.55 5254.87 2
T-33 RNO3524 1090797.20 378687.80 5241.72 2
T-33 RNO3526 1090790.00 378539.90 5249.16 2
T-33 RN03542 1090794.50 378640.30 5243.89 2 g
T-33 RNO3543 1090793.60 378590.60 5246.23 2 W
T-34 RN03525 1090833.90 379347.70 5218.81 2

ATT 9.1-32

(Revised 2/94)



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

U-02 RN00505 1090064.50 363417.00 5131.00 1
U-02 RN00509 1090383.90 363276.50 5145.00. 1
U-02 RN00510 1090388.40 363458.00 5143.00 1
U-06 RN00487 1090394.90 365079.00 5080.50 1
U-07 RN00486 1090222.50 365836.80 5101.00 1
U-08 RN02289 1090451.40 366288.20 5075.50 1
U-08 RN02290 1090477.40 366395.60 5088.00 1
U-08 RN02291 1090486.90 366494.60 5095.00 1
U-08 RN02294 1090433.90 366187.70 5069.50 1
U-08 RN02470 1090288.00 366295.20 5080.50 1
U-08 RN02744 1090288.50 366399.60 5086.00 1
U-09 RN02039 1090288.50 366501.60 5096.50 1
U-09 RN02292 1090484.40 366590.10 5096.50 1
U-09 RN02293 1090497.90 366687.10 5091.50 1
U-09 RN02473 1090287.00 366690.10 5105.50 1.
U-24 RN00137 1090006.60 374477.30 5251.00 1
U-24 RNO3391 1090448.40 374416.20 5261.00 2
U-24 RNO3393 1090446.00 374210.60 5258.00 2
U-24 RNO3399 1090244.60 374215.10 5258.20 2
U-24 RNO3401 1090006.10 374211.60 5258.90 2
U-24 RNO3403 1090249.30 374414.80 5254.70 2
U-25 RNO3386 1090252.50 374815.20 5248.50 2
U-25 RNO3387 1090250.70 374615.40 5247.90 2
U-25 RNO3388 1090455.50 374617.60 5257.50 2
U-25 RN03389 1090455.50 374817.50 5257.50 2
U-25 RNO3405 1090269.70 374977.60 5245.50 2
U-25 RN03407 1090254.10 374913.20 5244.20 2
U-25 RNO3858 1090168.52 374977.64 5241.85 2
U-25 RNO3861 1090355.57 374969.69 5249.86 2
U-25 RNO3871 1090066.70 374880.84 5237.38 2
U-25 RN03872 1090165.90 374878.34 5244.44 2
U-26 RN01993 1090265.00 375185.60 5243.00 1
U-26 RNO3342 1090251.80 375014.26 5242.99 2
U-25 RNO3395 1090454.60 375009.70 5253.10 2
U 26 RN03623 1090051.58 375017.35 5233.29 2
U-26 RNO3624 1090464.90 375124.14 5252.76 2
U-26 RNO3859 1090355.33 375068.31 5247.91 2
U-30 RN00225 1090183.00 377137.10 5221.00 1
U-30 RN00233 1090163.00 377137.10 5227.00 1
U-30 RN00236 1090373.00 377352.00 5233.00 1
U-30 RN03550 1090046.00 377413.00 5216.83 2 I
U-31 RN02238 1090466.40 377886.40 5244.00 1 I

U-31 RN02249 1090445.90 377933.80 5247.50 1
U-31 RNO3433 1090252.70 377814.60 5242.50 2
U-31 RNO3438 1090251.60 377764.50 5246.30 2
U-31 RNO3439 1090253.80 377711.80 5237.40 2
U-31 RNO3537 10902-56.80 377664.70 5233.99 2
U-31 RNO3538 1090254.10 377608.30 5230.10 2
U-31 RNO3539 1090250.40 377913.20 5247.35 2
U-31 RNO3540 1090381.00 377991.30 5252.35 2
U-31 RNO3545 1090052.60 377619.80 .5229.56 2
U-31 RNO3546 1090049.00 377516.40 5224.33 2() U-32 RN00142 1090370.00 378465.00 5280.00 1

{ U-32 RNO3521 1090382.10 378293.20 5262.21 2

!
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U-32 RN03527 1090379.60 378093.90 5256.88 2
0-33 RN00240 1090258.00 378886.60 5249.00 1
U-34 RN00244 1090198.00 379131.50 5252.00 1
U-34 RNO3520 1090228.50 379020.50 5236.13 2
V-02 RN00082 1089879.10 363131.60 5143.00 1
V-07 RN02040 1089690.60 365969.30 5082.50 1
V-08 RN00485 1089978.60 366383.60 5098.00 1
V-08 RN02280 1089540.70 366424.;0 5106.00 1
V-08 RN02281 1089843.10 366408.6L 5103.50 1
V-08 RN02287 1089526.70 366223.?O 5094.00 1
V-08 RN02472 1089689.60 366194.70 5093.50 1
V-08 RN02745 1089851.60 366 13.70 5097.50 1
V-09 RN02282 1089863.10 366714.10 5121.00 1
V-09 RN02283 1089565.20 366725.00 5127.00 1

| V-10 RN00484 1089672.70 367124.40 5153.50 1
V-10 RN02285 1089583.20 367023.50 5197.00 1

V-10 RN02288 1089769.10 367122.40 5148.50 1

V-12 RN01944 1089708.10 368331.60 5176.50 1
V-18 RN01943 1089997.60 371054.30 5234.50 1
V-18 RN02222 1089972.10 371319.20 5239.00 1

V-18 RN02245 1089973.10 371461.20 5243.50 1 )i

| V-19 RN02173 1089989.60 371710.60 5250.00 1
V-19 RN02246 1089974.60 371518.20 5245.50 1
V-20 RN02223 1089958.10 372307.50 5246.00 1

V-21 RN02119 1089960.10 372500.90 5240.50 1

V-28 RN00205 1089971.70 376466.30 5216.20 1
1 V-28 RN02034 1089906.60 376247.30 5211.00 1 j

|h )V-28 RNO3411 1089946.40 376352.50 5213.50 2
V-29 RN00224 1089973.10 376972.10 5221.00 1 {
V-29 RN03413 1089965.90 376769.20 5221.00 2 '

V-29 RNO3423 1089963.80 376858.60 5222.70 2
V-30 RN00004C 10899FR.60 377384.50 5218.00 1

V-30 RN00043 10899'/3.10 377388.60 5217.00 1
V-30 RN00223 1089743.10 377167.10 5207.00 1
V-30 RN00226 1089959.10 377400.00 521".00 1 {

V-30 RN00884 1089547.20 377184.60 5200.00 1 l

|V-30 RN03419 1089964.50 377269.80 5212.50 2
V-31 RN00039 1089838.10 377831.90 5234.00 1 1

V-31 RNO3421 1089933.90 377626.20 5227.30 2 |
V-31 RN03435 1089898.20 377698.60 5229.60 2 |
V-31 RN03437 1089868.20 377761.10 5231.20 2 l
V-34 RN00040 1089833.10 379026.50 5252.00 1
V-38 RN02140 1089621.70 381126.90 5188.00 1
W-03 RN00492 1089372.20 363830.40 5140.00 1
W-05 RN00496 1089238.30 364614.20 5110.50 1
W-06 RN02041 1089087.30 365487.90 5086.50 1

W-08 RN02279 1089459.20 366082.70 5085.50 1
W-08 RN02284 1089240.30 366440.10 5101.50 1
W-10 RN00488 1089026.80 367125.90 5127.50 1
W-12 RN00482 1089450.70 368173.60 5182.50 1
W-23 RN02201 1089331.80 373946.00 5264.00 1 i

W-24 RN02133 1089327.80 374433.30 5281.50 1 g
W-25 RN02158 1089337.70 374731.30 5265.00 1 W
W-25 RN02200 1089339.70 374831.20 5261.50 1

i
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W-30 RN00885 1089333.30 377177.10 5207.00 1
W-30 RN02032 1089058.30 377334.50 5199.50 1 '

() W-30 RN02056 1089147.30 377305.50 5202.50 1
W-31 RN00237 1089473.20 377976.80 5228.00 1
W-31 RN00886 1089473.20 377751.90 5222.00 1
W-31 RN00887 1089488.20 377552.00 5215.00 1
W-32 RN00193 1089173.30 378111.80 5219.50 1
W-33 RN00243 1089233.30 378781.60 5213.00 1
W-36 RN00151 1089004.30 380421.60- 5232.00 1
X-02 RN00081 1088727.40 363141.10 5125.00 1
X-03 RN00493 1088613.50 363684.40 5100.00 1
X-04 RN00490 1088782.40 364361.70 5090.50 1
X-06 RN02042 1088685.40 365101.50 5083.50 1
X-07 RN02278 1088769.40 365693.30 5091.50 1
X-07 RNO3930 1088971.00 365798.00 5101.00 2
X-08 RN02277 1088924.90 366116.70 5089.00 1
X-09 RN02286 1088953.90 366753.00 5107.00 1
X-21 RN02117 1088603.50 372832.30 5263.50 1
X-28 RN00135 1088784.40 376240.30 5219.00 1
X-30 RN00111 1088816.90 377150.60 5197.00 1 ,

X-30 RN00888 3088818.40 377322.00 5196.50 1
X-31 RN00194 1088958.40 377906.80 5216.50 1
X-31 RN00882 1088773.40 377901.90 5214.00 1
X-31 RN00883 1088778.40 377696.90 5207.00 1
X-32 RI00007 1088861.20 378117.70 5212.70 4
X-32 RI00013 1088858.10 378034.90 5214.50 4
X-32 RN00133 1088878.40 378066.80 5221.00 1 .

() X-32 RN00192 1088758.40 378096.80 5212.00 1
X-32 RN00195 1088973.40 378316.70 5211.00 1
X-33 RN00147 1088943.40 378856.60 5214.00 1
X-35 RN02050 1088628.50 379793.30 5233.50 1 ,

Y-02 RN00494 1088485.00 363198.10 5132.00 1
Y-05 RN02264 1088319.00 364635.10 5094.00 1
Y-06 RN00491 1088389.00 365020.50 5090.00 1
Y-06 RN02266 1088349.50 365037.00 5089.50 1 |

Y-22 RN02136 1088487.50 373327.70 5277.00 1
Y-23 RN02169 1088493.50 373804.00 5257.00 1
Y-23 RN02202 1088489.50 373994.50 5246.00 1

|
Y-25 RI00008 1088248.60 374542.80 5235.00 4

'

Y-25 RN02118 1088411.50 374799.20 5245.00 1
Y-25 RN02134 1088411.00 374850.20 5247.00 1
Y-25 PN02159 1088412.50 374698.30 5242.00 1
Y-25 Rd02203 1088413.50 374598.80 5240.00 1
Y-26 RN02146 1088417.00 375365.10 5241.00 1
Y-26 PN02204 1088413.50 375412.60 5241.00 1
Y-27 RN02023 1088419.00 375538.00 5240.50 1
Y-27 RN02147 1088421.00 375702.00 5245.50 1
Y-30 RN00173 1088008.60 377382.00 5200.00 1
Y-31 RN00109 1088003.60 377532.00 5207.00 1
Y-31 RN00174 1088208.60 377527.00 5218.50 1 1

Y-32 RN00112 1088183.60 378436.70 52,00.00 1
Y-34 RN00132 1088128.60 379141.50 5200.00 1() Y-35 RN02028 1088414.50 379770.30 5226.00 1
Y-35 RN02244 1088242.10 379524.40 5218.50 1
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Y-36 RN00149 1088152.10 380393.10 5234.50 1
i-38 RN02097 1088401.50 3S1106.40 5204.00 1
Y-38 RN02138 1088401.50 381480.30 5196.50 1
Z-02 RN00080 1087532.80 363209.10 5102.50 1
Z-24 RN02207 1087758.20 374048.50 5231.00 1
Z-29 RN00139 1087993.60 376502.20 5234.50 1
Z-29 RN02033 1087982.10 376891.10 5200.50 1
Z-29 RN02055 1087974.60 376686.70 5217.50 1
Z-30 RN00881 1087803.70 377317.00 5195.00 1
Z-32 RN00172 1087793.70 377527.00 5204.50 1
Z-31 RN00175 1087993.60 377726.90 5213.50 1
Z-31 RN00880 1087603.70 377532.00 5198.50 1
Z-34 RN02029 1087808.70 379120.00 5193.00 1
Z-34 RN02054 1087564.30 379123.00 5187.50 1
Z-35 RN02030 1087850.70 379780.30 5211.50 1
Z-35 RN02051 1087629.20 379780.30 5210.50 1
Z-38 RN02107 1087823.70 381098.90 5197.00 1

O
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RENO CREEK DEVELOPMENT PERMIT AREA DRILL HOLE DATA

SEQUENTIAL LISTING

|

ABANDONMENT PROCEDURE KEY

1. Natural drilling mud and/or bentonite; surface plug set.

2. Plugged with bentonite and surface plug set.

3. Cemented; casing cut off.

4. Cased well still in use.

HOLE ID MAPGRID NORTHING EASTING COLLAR PLUG

RI00001 T- 08 1090915.90 366495.50 5076.30 4
RI00001I F- 34 1097589.10 379271.30 5213.30 3
RI00001L G- 34 1097460.20 379243.80 5214.90 3
RI00001M F- 34 1097785.00 379264.40 5202.20 3

O' RI00001P F- 34 1097561.20 379243.40 5213.40 3
RIO0001U F- 34 1097661.20 379243.50 5210.40 3
RI00002 N- 13 1093887.00 368844.40 5115.60 4
RI00002I F- 34 1097533.60 379272.50 5214.90 3
RI00002M F- 34 1097580.90 379023.10 5203.90 3
RI00002P F- 34 1097573.30 379241.80 5213.40 3
RI00003 I- 22 1096336.30 373133.20 5165.30 4
RI00003I F- 34 1097532.30 379215.70 5213.60 3
RI00003M G- 34 1097339.80 379221.50 5210.60 3
RI00004 F- 28 1097985.80 376492.30 5126.80 4
RI00004I F- 34 1097589.00 379214.60 5213.60 3
RI00004M F- 34 1097537.10 379465.10 5208.20 3
RI00005 J- 34 1095673.10 379416.60 5217.10 4

RI00005M F- 34 1097574.90 379229.70 5213.40 3
RI00006 Q- 32 1092287.40 378191.80 5267.60 4
RI00007 X- 32 1088861.20 378117.70 5212.70 4
RI00008 Y- 25 1088248.60 374542.80 5235.00 4
RI00010P E- 34 1098013.30 379461.60 5181.00 3
RI00011P F- 34 1098000.00 379447.10 5181.20 3
RI00012I F- 34 1097982.90 379428.80 5181.40 3
RI00013 X- 32 1088858.10 378034.90 5214.50 4
RI00013I E- 34 1098022.70 379437.60 5180.30 3
RI00014I E- 34 '098030.30 379479.20 5182.20 3.

RI00015I F- 34 .s.97989.50 379471.20 5182.20 3
RI00015U S- 31 1091189.77 377780.44 5268.35 4

() RI00016 S- 31 1091231.46 377802.07 5270.07 4
RI00016M F- 35 1097998.20 379651.30 5190.60 3
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RI00017L S- 31 1091189.58 377830.74 5268.64 4

RI00017M F- 34 1097796.80 379448.60 5191.10 3

RI00018 Q- 34 1092129.09 379097.90 5238.79 4

RI00018M F- 34 1097998.70 379248.50 5186.80 3

RI00020M E- 34 1098077.14 379447.75 5183.03 3

RI00021M F- 34 1097936.21 379446.15 5185.17 3

RI00021U B- 34 1099542.49 379037.47 5176.40 4

RIOOO22 J- 34 1095715.13 379393.94 5215.72 4

RIOOO23U I- 22 1096338.32 373184.86 5169.74 4

RI00024U E- 28 1098018.63 376479.33 5125.42 4

RI00025U T- 08 1090965.01 366494.12 5076.03 4

RI00027L T- 09 1090917.47 366545.89 5078.00 4

RI00028 M- 17 1094303.35 370511.50 5108.81 3

RI00029L M- 16 1094289.48 370430.48 5099.30 4

RI00030U M- 16 1094255.71 370475.56 5106.88 4

RI00031 M- 16 1094275.68 370439.81 5100.56 4

RI00032U P- 22 1092613.16 373190.54 5223.30 4

RI00033U D- 14 1098680.90 369197.03 5057.63 4

RI00034 M- 16 1094272.86 370441.01 5101.20 3

RI00035L M- 16 1094298.02 370424.82 5098.74 4

RI00042C S- 33 1091360.00 378900.00 5243.00 4

RI00043C M- 23 1094105.00 373754.00 5235.00 4

RN00001C Q- 33 1092122.50 378596.70 5258.00 1

RN00002C F- 34 1097540.90 379286.50 5213.00 1

RN00003C AA- 26 1087031.90 375465.50 5204.50 1

RN00004C V- 30 1089968.60 377384.50 5218.00 1

RN00005 R- 14 1091939.00 369355.30 5129.00 1 g
RN00005C Q- 33 1092122.50 378786.60 5254.00 1 W
RN00014 Q- 33 1092122.50 378616.60 5258.00 1

RN00014C E- 29 1098245.70 376652.20 5126.00 1

RN00015C E- 29 1098135.70 376567.20 5129.00 1

RN00016 H- 38 1096986.10 381400.80 5140.00 1

RN00016C E- 28 1098040.80 376462.30 5125.00 1

RN00017C F- 27 1097590.90 375917.40 5126.00 1

RN00018C F- 27 1097597.90 375967.40 5128.00 1
RN00020 F- 26 1097633.90 375467.50 5154.00 1

RN00024 Q- 31 1092117.50 377731.90 5300.00 1
RN00025 Q- 29 1092121.00 376689.20 5281.00 1

RN00026 Q- 35 1092251.90 379508.40 5222.00 1

RN00028 Q- 37 1092290.40 380817.00 5252.50 1

RN00029 Q- 26 1092252.40 375204.10 5273.00 1

RN00031 L- 19 1094946.60 371883.10 5198.50 1
RN00032 I- 22 1096196.30 373308.20 5184.00 1

RN00033 L- 28 1094656.70 376332.30 5242.00 1

RN00034 F- 24 1097630.90 374053.00 5151.00 1

RN00035 F- 29 1097630.90 376967.10 5157.00 1

RN00036 L- 32 1094661.70 378201.80 5248.00 1

RN00037 F- 20 1097915.80 372123.50 5167.00 1
RN00038 F- 34 1097550.90 379271.50 5213.00 1

RN00039 V- 31 1089838.10 377831.90 5234.00 1

RN00039C M- 16 1094293.30 370460.00 5102.00 1

gRN00040 V- 34 1089833.10 379026.50 5252.00 1

RN00040C F- 27 1097583.50 375967.00 5131.10 1

RN00041 AA- 29 1087058.90 376602.20 5203.00 1
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RN00041C F- 34 1097550.60 379244.30 5214.50 1

RN00042 B- 34 1099532.30 379211.00 5184.50 1
.O RN00042C F- 34 1097999.90 379449.90 5180.90 1

RN00043 V- 30 1089973.10 377188.60 5217.00 1
RN00043C .G- 33 1097180.20 378950.00 5188.20 1

"

RN00044 AA- 30 1087008.90 377427.00 5181.00 1
RN00044C F- 34 1097550.60 379253.80 5212.90 1
RN00045 B- 34 1099985.20 379291.50 5188.00 1
RN00045C E- 34 3098318.50 379462.50 5189.20 2
RN00046C E- 34 1098310.70 379344.10 5182.40 2
RN00047C E- 33 1098328.60 378873.60 5173.60 2 i

RN00048C E- 33 1098329.40 378680.40 5178.00 2
RN00049C E- 29 1098380.30 376708.70 5119.80 2

RN00050C F- 28 1097841.60 376283.50 5118.50 2 l

RN00051C F- 28 1097732.90 376261.00 5118.80 2 |

RN00052C F- 28 1097627.40 376044.30 5124.50 2
iRN00053C E- 33 1098329.10 378986.10 5169.10 2

RN00054C I- 35 1096040.60 379611.00 5205.00 2
RN00055C I- 34 1096089.10 379490.00 5195.00 2

'RN00056C I- 34 1096084.70 379296.90 5199.60 2
RN00057 Q- 09 1092370.40 366773.00 5094.00 1 i
RN00057C I- 34 1096081.50 379181.70 5198.90 2 ;

RN00058C Q- 34 1092132.00 379179.00 5234.90 2
RN00059C Q- 33 1092124.00 378997.00 5243.30 2
RN00060 Q- 12 1092204.40 368017.70 5127.50 1
RN00060C Q- 33 1092121.20 378668.50 5254.60 2
RN00061C Q- 33 1092127.20 378506.70 5259.30 2

O- RN00062C Q- 32 1092085.50 378282.80 5267.40 -2
RN00063 T- 10 1090730.40 367299.90 5122.50 1
RN00063C Q- 32 1092104.00 378077.50 5278.50 2
RN00064C E- 34 1098021.60 379469.40 5183.20 2 j

RN00065 S- 06 1091083.20 365383.40 5095.00- 1 |

RN00066C R- 32 1091725.04 378294.70 5285.33 2 |
RN00067C R- 32 1091727.33 378479.02 5266.49 2
RN00068C R- 33 1091712.58 378688.30 5256.44 2 i

RN00069 L- 35 1094986.10 379820.30 5236.50 1 I

RN00069C R- 33 1091721.34 378891.13 5251.85 2
RN00070C R- 33 1091729.00 378821.42 5254.40 2
RN00071C R- 34 1091725.22 379017.79 5247.34 2
RN00072C S- 31 1091068.30 377751.57 5265.43 2
RN00073C S- 31 1091068.81 377316.56 5266.22 2
RN00074C S- 31 1091067.55 377915.81 5266.25 2
RN00075C S- 32 1091074.80 378485.09 5248.83 2
RN00076C S- 33 1091069.72 378602.18 5246.00 2
RN00077C S- 33 1091075.97 378708.04 5246.39 2
RN00078C S- 33 1091049.15 378894.35 5239.41 2
RN00080 Z- 02 1087532.80 363209.10 5102.50 1
RN00081 X- 02 1088727.40 363141.10 5125.00 1
RN00082 V- 02 1089879.10 3G3131.60 5143.00 1
RN00083 T- 02 1090867.80 363085.60 5131.00 1
RN00086C S- 33 1091394.90 378990.90 5238.20 2

'

RN00087C S- 33 1091378.10 378907.50 5242.90 2
RN00088C S- 33 1091379.50 378803.40 5249.40 2
RN00089C S- 33 1091383.20 378697.60 5255.80 2
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RN00090C Q- 32 1092373.20 378291.40 5260.30 2

RN00091C Q- 31 1092376.70 377687.60 5288.20 2 g
RN00092C Q- 32 1092376.80 378484.60 5250.20 2 W

I

RN00093C Q- 33 1092359.00 378990.30 5229.60 2

RN00094C S- 32 1091471.20 378201.20 5269.30 2

RN00095C S- 32 1091471.20 378249.40 5267.30 2

RN00109 Y- 31 1088003.60 377532.00 5207.00 1

RN00111 X- 30 1088816.90 377150.60 5197.00 1

RN00112 Y- 32 1088183.60 378436.70 5200.00 1

RN00127 S- 31 1091302.70 377836.90 5273.50 1

RN00128 S- 29 1091222.70 376892.10 5256.00 1

RN00129 S- 33 1091272.70 378711.60 5257.00 1

RN00130 AA- 26 1087033.90 375453.10 5205.00 1

RN00131 S- 35 1091219.70 379616.40 5224.50 1

RN00132 Y- 34 1088128.60 379141.50 5200.00 1

RN00133 X- 32 1088878.40 378066.80 5221.00 1

RN00134 O- 34 1093203.60 379177.50 5254.00 1

RN00135 X- 28 1088784.40 376240.30 5239.00 1

RN00136 M- 34 1094161.90 379221.50 5231.00 1

RN00137 U- 24 1090006.60 374477.30 5251.00 1
RN00138 O- 31 1093217.10 377946.80 5271.00 1

RN00139 Z- 29 1087993.60 376502.30 5234.50 1

RN00140 M- 32 1094186.90 378216.80 5269.00 1

| RN00141 T- 31 1090637.90 377507.00 5248.00 1

RN00142 U- 32 1090370.00 378465.00 5280.00 1

RN00143 O- 30 1093225.10 377262.00 5290.00 1

RN00144 M- 36 1094148.40 380214.70 5259.50 1 g
RN00145 K- 36 1095174.60 380313.70 5220.50 1 W
RN00146 I- 36 1096152.30 380407.10 5214.50 1

RN00147 X- 33 1088941.40 378856.60 5214.00 1

RN00149 Y- 36 1088152.10 380393.10 5234.50 1
RN00151 W- 36 1089004.30 38C421.60 5232.00 1

| RN00153 J- 18 1095618.50 371003.80 5212.00 1
'

RN00154 H- 34 1096531.20 379281.50 5189.00 1

RN00155 I- 32 1096361.20 378066.80 5197.00 1
RN00156 G- 34 1097326.00 379276.50 5212.00 1
RN00157 F- 33 1097575.90 378866.60 5195.00 1

RN00158 F- 34 1097784.30 379244.00 5201.00 1

RN00159 F- 34 1097540.90 379441.40 5207.00 1

RN00160 Q- 33 1092110.50 378796.60 5254.00 1

RN00161 R- 33 1091962.50 378616,60 5265.00 1

RN00162 Q- 32 1092132.40 378441.70 5263.00 1

RN00163 Q- 33 1092312.40 378611.60 5247.00 1

RN00164 AA- 29 1087058.90 376802.20 5199.00 1
RN00166 AA- 29 1087123.90 376502.30 5204.00 1

RN00167 AA- 29 1087228.90 376607.20 5210.50 1

RN00168 C- 34 1099338.40 379212.50 5180.00 1

RN00169 B- 34 1099751.80 379199.50 5171.50 1

RN00170 C- 34 1099498.30 379384.90 5186.50 1
RN00172 Z- 31 1087793.70 377527.00 5204.50 1

RN00173 Y- 30 1088008.60 377382.00 5200.00 1

gRN00174 Y- 31 1088208.60 377527.00 5218.50 1

RN00175 Z- 31 1087993.60 377726.90 5213.50 1

RN00176 G- 35 1097241.00 379651.30 5196.00 1
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RN00177 F- 34 1097690.90 379041 50 5204.00 1

. (]-
RN00178 F- 34 1097779.80 379447.40 5192.00 1
RN00179 G- 34 1097336.00 379451.40 5217.00 1
RN00180 K- 33 1095281.50 378906.60 5243.00 1
RN00181 S- 33 1091277.70 378516.70 5260.00 1

i

RN00182 S- 33 1091477.60 378721.60 5257.00 1 |
RN00183 S- 33 1091067.90 378716.60 5249.00 1 i

RN00184 N- 34 1093971.90 379236.50 5239.00 1 j
RN00185 M- 34 1094376.80 379231.50 5217.00 1 i
RN00186 M- 34 1094136.90 379041.50 5240.00- 1 ;

RN00187 M- 34 1094116.90 379443.40 5223.00 1
'

RN00188 L- 36 1094967.60 380285.70 5217.00 1
RN00189 K- 3 6 1095382.00 380322.70 5220.50 1
RN00190 K- 36 1095174.60 380115.70 5231.00 1
RN00191 K- 36 1095172.60 380473.60 5208.00 1
RN00192 X- 32 1088758.40 378096.80 5212.00 1

RN00193 W- 32 1089173.30 378111.80 5219.50 1
RN00194 X- 31 1088958.40 377906.80 5216.50 1
RN00195 X- 32 1088973.40 378316.70 5211.00 1
RN00196 G- 29 1097435.90 376977.10 5172.00 1
RN00197 F- 30 1097630.90 377182.10 5155.00 1
RN00198 F- 29 1097610.90 376747.20 5156.00 1
RN00203 R- 30 1091772.60 377127.10 5274.00 1
RN00204 R- 28 1091767.60 376462.30 5281.00 1
RN00205 V- 28 1089971.70 376466.30 5216.20 1
RN00206 T- 28 1090567.90 376452.30 5236.00 1

.
RN00207 J- 3 2 1095621.50 378121.80 5210.00 1
RN00208 F- 34 1097971.30 379208.50 5188.30 1
RN00208A F- 34 1097932.80 379230.00 5189.50 1
RN00209 G- 34 1097440.90 379366.40 5179.00 1
RN00210 G- 34 1097051.00 379071.50 5194.00 1
RN00211 H- 36 1096856.60 380000.70 5226.00 1 .

RN00212 I- 35 1096028.30 379611.40 5205.00 1
RN00213 I- 35 1096046.30 379811.30 5217.00 1
RN00214 I- 29 1096324.20 376552.20 5188.00 1
RN00215 I- 26 1096281.30 375282.60 5170.00 1
RN00216 K- 26 1095206.60 375252.60 5193.00 1 ,

RN00217 F- 31 1097651.90 377769.90 5135.00 1
RN00218 J- 34 1095654.40 379481.40 5221.00 1
RN00219 O- 26 1093128.20 375033.20 5292.00 1
RN00220 O- 28 1093042.20 376107.40 5281.00 1-
RN00221 I- 34 1096041.30 379391.40 5200.40 1
RN00222 I- 17 1096286.30 370608.90 5190.00 1
RN00223 V- 30 1089743.10 377167.10 5207.00 1 4

RN00224 V- 29' 1089973.10 376972.10 5221.00 1
RN00225 U- 30 1090183.00 377137.10 5221.00 1
RN00226 V- 30 1089959.10 377400.00 5219.00 1
RN00227 T- 32 1090522.90 378016.80 5250.00 1
RN00228 M- 30 1094044.90 377227.00 5261.00 1
RN00229 G- 29 1097098.50 376559.20 5160.50 1
RN00230 L- 35 1094721.70 379851.30 5240.00 1

() RN00231 H- 34 1096811.10 379236.50 5194.00 1
RN00232 G- 33 1097276.00 378851.60 5185.00 1
RN00233 U- 30 1090163.00 377137.10 5227.00 1
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RN00234 J- 35 1095606.50 379849.30 5227.00 1

RN00235 J- 34 1095646.40 379221.50 5207.00 1 g
RN00236 U- 30 1090373.00 377352.00 5233.00 1 W
RN00237 W- 31 1089473.20 377976.80 5228.00 1

RN00238 I- 35 1096233.80 379611.90 5205.00 1

RN00239 R- 33 1091682.60 378506.70 5269.00 1

RN00240 U- 33 1090258.00 378886.60 5249.00 1

RN00241 F- 33 1097675.90 378886.60 5177.00 1
RN00242 D- 34 1098615.60 379226.50 5186.00 1

RN00243 W- 33 1089233.30 378781.60 5213.00 1

RN00244 U- 34 1090198.00 379131.50 5252.00 1

RN00245 R- 32 1091962.50 378413.70 5269.00 1

RN00246 Q- 32 1092332.40 378413.70 5256.00 1

RN00247 Q- 33 1092117.50 378986.50 5246.00 1

RN00248 Q- 33 1092322.40 378823.60 5240.00 1

RN00249 R- 33 1091952.50 378826.05 5262.00 1

RN00250 P- 32 1092527.30 378211.80 5261.00 1

RN00251 R- 33 1091747.60 378831.60 5258.00 1

RN00252 P- 32 1092532.30 378021.80 5268.00 1

RN00253 R- 34 1091947.50 379001.50 5250.00 1
RN00255 P- 31 1092537.30 377841.90 5276.00 1

RN00256 Q- 32 1092324.40 378046.80 5275.00 1

RN00257 P- 31 1092537.30 377656.90 5284.00 1
RN00258 P- 30 1092732.30 377437.00 5289.00 1

RN00259 P- 31 1092734.30 377651.90 5278.00 1

RN00260 P- 30 1092532.30 377447.00 5291.00 1

RN00261 P- 30 1092737.30 377242.00 5286.00 1 g
RN00262 Q- 32 1092332.40 378216.80 5266.00 1 W
RN00263 Q- 31 1092297.40 377831.90 5287.00 1

RN00264 Q- 32 1092100.50 378081.80 5280.00 1

RN00265 Q- 32 1092132.40 378396.70 5264.00 1

RN00266 Q- 33 1092132.40 378516.70 5260.00 1

RN00267 Q- 33 1092117.50 378566.70 5260.00 1

RN00268 Q- 33 1092127.50 378666.60 5256.00 1

RN00269 Q- 33 1092122.50 378711.60 5255.00 1

RN00270 Q- 34 1092127.50 379171.50 5238.00 1

RN00271 R- 34 1091937.50 379161.50 5240.00 1

RN00272 R- 34 1091772.60 379006.50 5250.00 1

RN00273 R- 34 1091599.60 379021.50 5246.00 1
RN00274 Q- 31 1092337.40 377656.90 S292.00 1

RN00275 P- 30 1092542.30 377257.00 5289.00 1

RN00276 Q- 30 1092337.40 377477.00 5297.00 1

RN00277 Q- 32 1092282.40 378416.70 5258.00 1

RN00278 R- 32 1091897.50 378101.80 5283.00 1

RN00279 Q- 31 1092122.50 377509.00 5298.00 1

RN00280 Q- 34 1092322.40 379021.50 5236.00 1

RN00281 R- 31 1091907.50 377896.90 5295.00 1
RN00282 R- 31 1091907.50 377686.90 5296.00 1
RN00283 Q- 30 1092342.40 377277.00 5295.00 1

RN00284 R- 34 1091767.60 379216.50 5239.00 1
RN00285 R- 34 1091937.50 379369.40 5228.00 1

g-RN00286 P- 32 1092522.30 378411.70 5249.00 1
RN00287 P- 33 1092522.30 378616.60 5256.50 1

RN00288 P- 33 1092512.30 378821.60 5246.00 1
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RN00289 P- 31 1092732.30 377861.90 5269.00 1
- RN00290 P- 32 1092715.30 378091.80 5264.00 1

RN00291 P- 32 1092722.30 378271.70 5265.00 1
RN00292 P- 32 1092727.30 378456.70 5262.00 1
RN00293 P- 30 1092952.20 377257.00 5287.00 1
RN00294 P- 30 1092937.20 377447.00 5288.00 1
RN00295 P- 31 1092937.20 377646.90 5280.00 1
RN00296 F- 34 1097925.80 379159.50 5190.50 1
RN00297 E- 34 1098319.20 379168.50 5171.50 1
RN00298 D- 34 1098717.60 379166.00 5186.50 1
RN00299 D- 33 1098725.10 378771.60 5162.50 1
RN00300 D- 32 1098743.60 378371.20 5158.00 1
RN00301 D- 31 1098751.60 377974.30 5171.50 1
RN00302 F- 33 1097935.80 378766.60 5194.00 1
RN00303 F- 32 1097938.80 378372.70 5179.50 1
RN00304 F- 31 1097947.30 377972.30 5154.50 1
RN00305 E- 33 1098328.20 378773.60 5174.50 1
RN00306 E- 32 1098337.70 378368.20 5190.00 1
RN00307 E- 31 1098351.20 377970.80 5163.00 1
RN00308 C .34 1099113.00 379155.50 5175.00 1
RN00309 C- 33 1099129.40 378766.60 5160.50 1
RN00310 C- 32 1099135.90 378367.20 5139.50 1
RN00311 C- 31 1099145.40 377969.30 5147.50 1
RN00312 F- 31 1097957.30 377734.90 5142.50 1
RN00313 E- 31 1098359.20 377754.90 5148.50 1
RN00314 F- 32 1097934.30 378175.30 5166.50 1

O RN00315 E- 33 1098319.70 378973.00 5170.00 1
RN00316 F- 30 1097955.80 377312.00 5129.00 1
RN00317 F- 33 1097940.80 378976.50 5191.00 1
RN00318 B- 33 1099523.80 378960.50 5173.50 1
RN00319 F- 29 1097835.80 376967.10 5151.00 1
RN00320 F- 31 1097743.80 377970.30 5151.00 1
RN00321 E- 31 1098146.70 377975.80 5158.50 1
RN00322 E- 33 1098333.70 378570.20 5183.50 1
RN00323 F- 29 1097835.80 376762.20 5148.00 1
RN00324 F- 29 1097935.80 376972.10 5144.50 1 ;

RN00325 F- 29 1097730.80 376992.10 5157.00 1 !
RN00326 F- 31 1097740.80 377651.90 5128.00 1 |
RN00327 F- 29 1097845.80 376562.20 5134.00 1

! RN00328 E- 29 1098035.80 376747.20 5140.00 1

| RN00329 F- 30 1097830.80 377172.10 5143.00 1

| RN00330 F- 27 1097863.80 375957.40 5137.00 1
| RN00331 F- 30 1097735.80 377457.00 5133.00 1

RN00332 E- 29 1098045.80 376552.20 5132.00 1
| RN00333 F- 28 1097745.80 376247.30 5117.50 1
| RN00334 E- 29 1098235.70 376752.20 5128.00 1

RN00335 F- 30 1097735.80 377072.10 5153.00 1

)RN00336A F- 29 1097730.80 376917.10 5156.00 1
'RN00337 F- 28 1097725.80 376262.30 5131.00 1

RN00338 F- 29 1097825.80 376877.10 5152.00 1
RN00339 F- 31 1097760.80 377621.90 5126.00 1

(f RN00340 F- 31 1097795.80 377758.90 5142.00 1
| RN00341 E- 29 1098140.70 376557.20 5129.00 1
'

RN00342 E- 29 1098150.70 376732.20 5133.00 1
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RN00343 F- 31 1097880.80 377626.90 5136.00 1 1

g'RN00344 F- 32 1097754.80 378186.80 5165.00 1
RN00345 E- 29 1098245.70 376637.20 5126.00 1
RN00346 E- 32 1098135.70 378159.30 5170.00 1

RN00347 E- 28 1098040.80 376452.30 5125.00 1
RN00348 F- 31 1097847.80 377876.90 5149.00 1
RN00349 E- 29 1098135.70 376642.20 5132.00 1
RN00350 F- 32 1097754.80 378341.70 5175.50 1

RN00351 E- 29 1098240.70 376552.20 5125.00 1
RN00352 E- 28 1098135.70 376437.30 5124.00 1

RN00353 E- 33 1098123.70 378579.70 5193.50 1
RN00354 F- 31 1097630.90 377651.90 5134.00 1
RN00355 E- 29 1098335.70 376642.20 5122.00 1

RN00356 G- 30 1097450.90 377242.00 5157.00 1
RN00357 G- 30 1097460.90 377467.00 5147.00 1

RN00358 G- 29 1097424.30 376764.70 5162.90 1

RN00359 F- 29 1097615.90 376567.20 5144.00 1
RN00360 G- 27 1097383.90 375957.40 5134.00 1

RN00361 F- 30 1097635.90 377387.00 5142.00 1
RN00362 G- 26 1097126.00 375232.60 5152.00 1

RN00363 F- 27 1097595.90 375954.40 5128.00 1

RN00364 G- 28 1097390.90 376202.30 5132.00 1

RN00365 J- 27 1095933.40 375954.40 5134.00 1

RN00366 H- 26 1096521.20 375282.60 5163.00 1

RN00367 H- 26 1096826.10 375292.60 5150.50 1

RN00368 G- 28 1097400.90 376377.30 5137.00 1

gRN00369 H- 25 1096506.20 374537.80 5189.00 1
RN00370 N- 23 1093547.00 373742.00 5225.00 1

RN00371 H- 25 1096706.10 374537.80 5187.00 1

RN00372 M- 24 1094125.90 374488.30 5252.00 1
RN00373 I- 23 1096116.30 373793.00 5165.00 1
RN00374 J- 23 1095734.40 373788.00 5184.00 1
RN00375 J- 22 1095996.30 373308.20 5187.00 1

RN00376 I- 22 1096396.20 373308.20 5168.00 1

RN00377 G- 29 1097400.90 376562.20 5150.00 1
RN00378 J- 28 1095911.40 376492.30 5204.00 1
RN00379 K- 23 1095014.60 373773.00 5220.00 1
RN00380 J- 22 1095798.40 373301.20 5196.00 1
RN00381 J- 24 1095921.40 374332.90 5200.00 1

RN00382 N- 24 1093537.50 374092.90 5240.00 1

RN00383 M- 23 1094148.40 373752.50 5232.50 1

RN00384 K- 24 1095321.50 374319.90 5210.00 1
RN00385 H- 22 1096591.20 373305.20 5152.00 1
RN00386 L- 23 1094741.70 373763.00 5232.50 1

RN00387 I- 23 1096194.30 373503.10 5175.00 1

RN00388 N- 22 1093537.00 37:343.70 5205.00 1

RN00389 K- 24 1095326.50 374117.90 '5208.00 1

RN00390 J- 22 1095811.40 373496.10 5190.00 1

RN00391 L- 19 1094752.20 371882.60 5189.00 1

RN00392 L- 20 1094951.10 372074.50 5201.50 1

RN00393 K- 19 1095136.60 371903.60 5192.00 1

|||RN00394 L- 19 1094955.10 371683.10 5187.00 1

RN00395 J- 22 1095801.40 373105.20 5183.00 1
RN00396 K- 24 1095126.60 374117.90 5217.50 1
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RN00397 M- 23 1094343.30 373755.00 5221.00 1

O- RN00398 L- 23 1094548.30 373757.50 5223.50 1
1 RN00399 I- 22 1096032.80 373497.10 5186.50 1

RN00400 L- 24 1094921.70 374117.90 5227.00 1
RN00401 J- 22 1095986.30 373121.20 5178.00 1
RN00402 M- 23 1094347.80 373555.60 5211.50 1
RN00403 K- 23 1095126.60 373913.00 5213.00 1

*

RN00404 L- 23 1094748.70 373563.10 5226.00 1 j
RN00405 I- 22 1096196.30 373103.20 5167.00 1 !
RN00406 K- 19 1095341.50 371898.60 5179.00 1

'

RN00407 L- 23 1094541.80 373558.10 5213.00 1 )
RN00408 I- 22 1096427.20 373100.20 5158.00- 1 |

RN00409 L- 22 1094756.70 373161.20 5212.00 1
RN00410 L- 22 1094751.70 373353.20 5219.00 1
RN00411 I- 21 1096191.30 372903.30 5173.00 1
RN00412 L- 22 1094551.80 373363.10 5206.00 1
RN00413 L- 22 1094954.10 373357.70 5227.00 1
RN00414 K- 19 1095158.60 371683.10 5189.00 1

''RN00415 J- 21 1095971.40 372913.30 5182.00 1
.RN00416 K- 20 1095131.60 372103.50 5194.00 1
RN00417 M- 2 2 1094344.80 373354.70 5210.00 1
RN00418 L- 21 1094756.70 372940.00 5202.00 l'

RN00419 I- 21 1096411.60 372898.30 5165.80 1
RN00420 K- 20 1095336.50 372103.50 5184.00 1 ,

RN00421 H- 22 1096626.20 373098.20 5145.00 1
RN00422 K- 22 1095131.60 373366.10 5224.00 1

. (]) RN00423 L- 22 1094957.60 373163.20 5220.00 1
RN00424 I- 21 1096184.30 372703.30 5184.00 1 ;

RN00425 K- 22 1095141.60 373163.20 5223.00 1 i

RN00426 L- 21 1094971.60 372963.30 5218.50 1
RN00427 J- 21 1095956.40 372693.30 5193.00 1
RN00428 K- 22 1095341.50 373153.20 5211.00 1
RN00429 J- 20 1095536.50 372115.50 5178.00 1
RN00430 J- 21 1095691.40 372763.30 5203.00 1 ,

RN00431 K- 21 1095164.60 372981.30 .5228.00 1
RN00432 K- 22 1095344.50 373368.10- 5211.00 1
RN00433 J- 2 0 1095761.40 372108.50 5184.00 1
RN00434 J- 21 1095951.40 372505.40 5207.00 1
RN00435 J- 19 1095531.50 371915.60 5167.00 1
RN00436 J- 22 1095538.50 373373.10 5202.00 1
RN00437 L- 23 1094965.60 373572.10 5232.00 1
RN00438 J- 22 1095541.50 373163.20 5200.00 1 ,

RN00439 J- 21 1095674.40 372583.40 5204.00 1 |
RN00440 K- 2 0 1095361.50 372251.50 5190.00 1

RN00441 I- 22 1096417.20~ 373437.60 5165.00 1
RN00442 N- 16 1093590.00 370338.50 5120.50 1 '

RN00443 M- 16 1094191.40 370371.00- 5095.50 1 !
RN00444 0- 16 1093046.70 370283.50- 5119.50 1 i

RN00445 L- 16 1094769.20 370356.00 5130.00 1
RN00446 K- 16 1095055.10 370352.68 5143.00 1
RN00447 M- 15 1094201.90 369578.70 51G7.50 1

() RN00448 M- 12 1094227.30 368097.20 5088.00 1
RN00449 M- 13 1094206.62 368865.40 5114.02 1
RN00450 N- 12 1093619.00 368118.70 5082.00 1
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RN00451 M- 09 1094217.90 366862.50 5060.50 1
RN00452 M- 10 1094224.40 367491.80 5069.50 1 g
RN00453 O- 12 1093023.70 368091.70 5089.50 1 W
RN00454 M- 13 1094206.90 368655.00 5108.50 1

RN00455 M- 14 1094208.90 369049.40 5113.50 1

RN00456 0- 13 1093008.70 368836.40 5092.00 1

RN00457 L- 13 1094816.70 368862.90 5113.00 1

RN00458 L- 12 1094826.70 368116.70 5102.00 1
RN00459 N- 10 1093619.00 367498.80 5070.50 1
RN00460 M- 13 1094404.30 368857.90 5123.50 1
RN00461 N- 10 1093829.50 367493.80 5069.00 1

RN00462 L- 12 1094519.80 368103.70 5094.00 1

RN00463 L- 11 1094554.30 367888.70 5089.50 1
RN00464 M- 13 1094382.'O 368642.50 5116.50 1

RN00465 N- 11 1093947.40 367612.80 5071.50 1
RN00466 M- 10 1094029.40 367262.40 5061.00 1

RN00467 N- 13 1093631.50 368843.90 5093.50 1

RN00468 M- 11 1094230.80 367892.70 5080.50 1

RN00469 N- 15 1093646.50 369561.70 5105.00 1

RN00470 O- 12 1093414.10 368086.20 5074.00 1
RN00471 O- 10 1093209.60 367499.80 5078.00 1
RN00472 N- 09 1093645.00 366886.00 5071.50 1

RN00473 Q- 10 1092463.90 367481.80 5105.50 1

RN00474 R- 12 1091817.50 368066.20 5148.50 1
RN00475 R- 09 1091849.50 366854.00 5104.50 1
RN00476 R- 08 1091841.00 366185.70 5065.50 1

RN00477 P- 12 1092732.80 368076.20 5099.00 1 g
RN00478 P- 15 1092997.70 369578.20 5104.00 1 W
RN00478A S- 09 1091239.20 366882.00 5106.00 1

RN00479 T- 10 1090706.90 367069.50 5111.00 1

RN00480 S- 08 1091213.70 366360.20 5071.50 1
RN00481 S- 12 1091244.70 368109.20 5168.50 1
RN00482 W- 12 1089450.70 368173.60 5182.50 1

RN00483 R- 07 1091817.50 365550.40 5075.50 1

RN00484 V- 10 1089672.70 367124.40 5153.50 1
RN00485 V- 08 1089978.60 366383.60 5098.00 1
RN00486 U- 07 1090222.50 365836.80 5101.00 1

RN00487 U- 06 1090394.90 365079.00 5080.50 1

RN00488 W- 10 1089026.80 367125.90 5127.50 1

RN00489 S- 11 1091272.70 367553.30 5154.50 1

RN00490 X- 04 1088782.40 364361.70 5090.50 1

RN00491 Y- 06 1088389.00 365020.50 5090.00 1

RN00492 W- 03 1089372.20 363830.40 5140.00 1

RN00493 X- 03 1088613.50 363684.40 5100.00 1

RN00494 Y- 02 1088485.00 363198.10 5132.00 1

RN00495 T- 02 1090568.90 363256.50 5154.50 1

RN00496 W- 05 1089238.30 364614.20 5110.50 1

RN00497 S- 09 1091432.60 366877.50 5104.50 1
RN00498 S- 09 1091233.20 366673.60 5092.50 1
RN00499 S- 09 1091033.80 366889.50 5106.00 1

RN00500 S- 10 1091240.20 367085.40 5119.50 1

gRN00501 Q- 12 1092394.90 368013.70 5117.00 1

RN00502 Q- 11 1092194.90 367822.70 5124.00 1

RN00503 R- 12 1091991.50 368023.70 5142.00 1
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RN00504 Q- 12 1092192.40 368221.60 5126.50 1

,/~} RN00505 U- 02 1090064.50 363417.00 5131.00 1
v. RN00506 T- 02 1090575.90 363457.00 5147.50 1

RN00507 T- 02 1090763.80 363242.50 5137.50 1
RN00508 T- 02 1090564.40 363065.60 5146.00 1
RN00509 U- 02 1090383.90 363276.50 5145.00 1 !
RN00510 U- 02 1090388.40 363458.00 5143.00 1 {
RN00511 S- 09 1091003.30 366703.60 5092.50 1 <

RN00512 S- 10 1091438.60 367086.90 5120.00 1
RN00513 R- 11 1091997.00 367822.70 5130.00 1
RN00514 Q- 12 1092404.90 368213.10 5113.50 1 j

RN00515 S- 09 1091234.70 366677.10 5089.00 1 '

RN00516- S- 09 1091287.70 366885.50 5106.00 1 1

RN00517 S- 09 1091237.20 366830.50 5102.50 1 |
RN00518 S- 09 1091185.20 366876.00 5105.00 1 i

IRN00519 S- 09 1091240.70 366935.00 5109.00 1
RN00520 T- 09 1090996.80 366652.60 5087.50 1
RN00521 S- 09 1091055.30 366708.10 5095.00 1
RN00522 S- 09 1091003.30 366758.50 5096.50 1
RN00523 T- 09 1090954.30 366706.60 5090.00 1
RN00524 Q- 12 1092198.90 368072.20 5128.00 1
RN00525 Q- 12 1092142.40 '368023.20 5131.00 1
RN00526 Q- 11 1092203.40 367963.70 5126.00 1
RN00527 Q- 12 1092245.90 368017.20 5125.00 1
RN00528 S- 09 1091185.70 366823.00 5103.00 1
RN00529 S- 09 1091285.70 366830.00 5102.00 1

O RN00530 H- 23 1096596.20 373508.10 5149.00 1
RN00531 H- 23 1096581.20 373713.00 5159.00 1
RN00532 I- 23 1096396.20 373693.10 5160.00 1
RN00533 I- 22 1096408.20 373193.20 5164.00 1
RN00534 I- 22 1096194.30 373253.20 5177.00 1
RN00535 I- 22 1096191.30 373408.10 5180.00 1
RN00536 I- 22 1096301.30 373313.20 5176.00 1
RN00537 I- 22 1096491.20 373308.20 5161.00 1
RN00538 I- 22 1096298.30 373198.20 5171.00 1
RN00539 I- 22 1096297.30 373408.10 5173.00 1
RN00540 H- 22 1096784.10 373473.10 5160.00 1
RN00541 I- 22 1096301.30 373088.20 5161.00 1 i

RN00542 H- 22 1096514.70 373406.60 5158.50 1
RN00543 I- 21 1096066.30 372913.30 5178.00 1
RN00544 I- 22 1096071.30 373008.30 5172.00 1
RN00545 F- 27 1097590.90 375907.40 5126.00 1
RN00546 F- 27 1097625.90 375932.40 5125.00 1 |

.RN00547 F- 28 1097595.90 376012.40 5127.00 1 l

RN00548 F- 34 1097774.30 379343.40 5197.00 1 |
RN00549 G- 33 1097036.00 378851.60 5181.00 1 |
RN00550 G- 34 1097351.00 379136.50 5204.00 1
RN00551 F- 27 1097547.90 375954.40 5131.00- 1
RN00552 F- 34 1097884.30 379433.90 5187.50 1
RN00553 F- 34 .1097685.90 379451.40 5198.00 1 l
RN00554 F- 35 1097776.20 379538.80 5190.00 1 j

O RN00555 F- 34 1097535.90 379366.40 5202.00 1 l
RN00556 F- 34 1097645.90 379264.50 5219.00 1
RN00557 F- 34 1097570.90 379141.50 5208.00 1
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RN00558 F- 28 1097515.90 376002.40 5131.00 1
RN00559 E- 34 1098131.70 379225.00 5178.00 1 g
RN00560 D- 33 1098725.60 378966.50 5176.00 1 W
RN00561 F- 27 1097515.90 375927.40 5136.00 1

RN00562 G- 34 1097455.90 379131.50 5206.00 1

RN00563 E- 33 1098130.20 378770.10 5185.50 1

RN00565 E- 34 1098020.80 379160.50 5185.00 1
RN00566 F- 28 1097855.80 376147.40 5131.00 1

RN00567 G- 34 1097251.00 379151.50 5202.00 1
RN00568 F- 33 1097934.80 378569.70 5192.00 1

RN00569 E- 33 1098130.20 378674.10 5189.50 1

RN00570 E- 32 1098131.20 378380.70 5184.50 1

RN00571 F- 29 1097535.90 376982.10 5166.00 1

RN00572 E- 33 1098229.20 378764.10 5180.50 1

RN00573 F- 30 1097635.90 377087.10 5158.00 1
RN00574 F- 34 1097675.90 379141.50 5207.00 1

RN00575 F- 34 1097650.90 379376.40 5204.00 1

RN00576 F- 32 1097943.30 378075.80 5160.50 1
RN00577A F- 32 1097845.80 378186.80 5168.00 1
RN00578 C- 34 1099112.50 379210.00 5178.00 1

RN00579 C- 34 1099121.40 379118.50 5173.50 1

RN00580 E- 33 1098223.70 378668.10 5185.00 1

RN00581 F- 34 1097870.80 379344.40 5190.00 1
RN00583 K- 36 1095374.50 380112.20 5235.00 1

RN00880 Z- 31 1087603.70 377532.00 5198.50 1
RN00881 Z- 30 1087803.70 377317.00 5195.00 1

RN00882 X- 31 1088773.40 377901.90 5214.00 1
RN00883 X- 31 1088778.40 377696.90 5207.00 1

RN00884 V- 30 1089547.20 377184.60 5208.00 1
RN00885 W- 30 1089333.30 377177.10 5207.00 1

RN00886 W- 31 1089473.20 377751.90 5222.00 1

RN00887 W- 31 1089488.20 377552.00 5215.00 1

RN00888 X- 30 1088818.40 377322.00 5196.50 1

RN00889 F- 28 1097658.90 376014.40 5122.50 1

RN00890 F- 28 1097631.40 376038.40 5124.50 1
RN00891 F- 27 1097555.40 375911.40 5131.50 1

RN00892 F- 27 1097609.40 375860.90 5125.50 1

RN00893 G- 27 1097466.40 375822.40 5126.50 1

RN00894 F- 27 1097554.40 375810.90 5124.00 1

RN00095 K- 34 1095444.50 379196.00 5198.50 1

RN00896 K- 35 1095462.50 379618.40 5227.50 1

RN00897 K- 34 1095471.00 379413.90 5216.00 1
RN00898 F- 28 1097554.80 376014.20 5129.30 1

RN00899 F- 28 1097675.90 376090.90 5119.50 1

RN00900 G- 27 1097401.90 375657.00 5132.50 1

RN00901 G- 27 1097202.50 375669.00 5143.00 1

RN00902 G- 26 1097208.00 375455.60 5137.50 1

RN00903 G- 27 1097202.50 375555.50 5142.50 1

RN00904 G- 33 1097053.00 378753.60 5176.00 1

RN00905 H- 33 1096852.60 378746.60 5170.00 1

RN00906 H- 33 1096857.10 378646.60 5162.50 1

gRN00907 H- 33 1096852.10 378836.10 5176.00 1

RN00908 H- 33 1096652.70 378834.60 5170.50 1

RN00909 G- 26 1097084.50 375448.10 5139.50 1
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RN00910 G- 27 1097298.50 375558.00 5136.00 1

()' RN00911 H- 34 1096539.20 379061.00 5174.50 1
RN00912 I- 33 1096488.20 378880.60 5165.00 1
RN00913 K- 35 1095451.50 379817.80 5236.00 1
RN00914 H- 33 1096954.10 378736.10 5172.50 1

1 RN00915 H- 3 3 1096652.20 378651.60 5155.00- 1
RN00916 I- 33 1096446.20 378667.10 5160.50 1
RN00917 J- 34 1095867.90 379478.40 5210.50 1
RN00918 J- 35 1095869.40 379669.30 5209.50 1
RN00919 I- 33 1096284.30 378878.10 5178.50 1
RN00920 I- 34 1096286.30 379079.00 5184.00 1

l. RN00921 I- 32 1096495.70 378471.20 5166.00- 1

| RN00922 D- 33 1098518.60 378978.00 5165.50 1
RN00923 I- 35 1096431.70 379624.90 5205.50 1
RN00924 I- 34 1096265.30 379292.50 5184.50 1
RN00925A D- 34 1098890.50 379163.00 5184.50 1
RN00926 I- 35 1096228.80 379810.30 5218.00 1
RN00927 J- 35 1095679.40 379678.30 5222.50 1
RN00928 J- 3 6 1095629.90 380045.70 5230.00 1
RN00929 E- 34 1098467.10 379035.00 5168.50 1
RN00930 I- 35 1096281.80 379845.30 5196.50 1
RN00931 K- 35 1095256.10 379616.90 5225.00 1
RN00932 K- 35 1095050.60 379611.40 5227.00 1
RN00933 L- 35 1094855.70 379616.40 5228.50 1
RN00934 K- 35 1095252.10 379816.30 5235.00 1 )
RN00935 D- 34 1098876.00 379043.00 5181.00 1 ,() RN00936 L- 35 1094655.20 379608.90 5228.00 1
RN00937 L- 36 1094777.20 380269.20 5223.00 1
RN00938 K- 37 1095168.10 380680.10 5189.00 1
RN00939 L- 36 1094961.60 380121.20 5220.00 1
RN00940 E- 34 1098132.70 379074.00 5179.00 1
RN00941 L- 34 1094650.70 379412.90 5212.50 1
RN00942 M- 34 1094450.30 379410.90 5210.50 1 I
RN00943 M- 3 5 1094456.80 379600.40 5228.00 1

'

RN00944 M- 33 1094385.80 378992.00 5227.00 1
RN00945 M- 33 1094156.90 378797.10 5245.00 1
RN00946 B- 34 1099756.80 379409.40 5182.50 1
RN00947 I- 34 1096186.80 379086.00 5192.00 1
RN00948 I- 34 1096185.30 379295.50 5191.50 1
RN00949 H- 33 1096638.20 378531.20 5159.00 1
RN01108 F- 34 1097550.40 379157.00 5210.00 1
RN01109 F- 34 1097549.40 379204.50 5212.00 1
RN01110 F-'34 1097550.40 379306.40 5213.00 1
RN01111 G- 34 1097370.90 379034.50 5199.50 1
RN01112 G- 34 1097362.00 379078.50 5202.00 1
RN01113 G- 34 1097368.00. 379181.50 5208.00 1
RN01114 G- 34 1097363.50 379213.00 5210.50 1
RN01115 G- 33 1097166.00 378881.10 5184.50. 1
RN01116 G- 33 1097164.50 378929.60 5187.00 1
RN01117 G- 33 1097165.00 378978.50 5190.00 1
RN01118 F- 34 1097953.80 379289.50 5187.50 1() RN01119 F- 34 1097952.30 379334.90 5185.50 1
RN01120 B- 34 1099757.30 379305.90 5177.00 1
RN01121 B- 34 1099532.30 379261.50 5185.50 1
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RN01122 B- 34 1099534.80 379156.50 5182.00 1

gRN01123 C- 34 1099331.90 379254.00 5183.00 1
RN01124 C- 34 1099326.40 379157.00 5176.50 1
RN01125 C- 34 1099345.40 379004.00 5168.00 1
RN01126 D- 34 1098909.50 379217.00 5184.00 1
RN01127 D- 34 1098916.00 379112.00 5183.00 1
RN01128 D- 34 1098919.00 379013.00 5178.50 1
RN01129 D- 3 3 1098925.00 378966.00 5175.50 1
RN01130 D- 33 1098924.00 378921.10 5172.50 1
RN01131 D- 33 1098925.50 378767.60 5163.00 1
RN01132 D- 33 1098932.00 378664.60 5157.00 1
RN01133 C- 33 1099125.90 378864.10 5168.00 1
RN01134 D- 34 1098722.10 379071.50 5181.00 1
RN01135 D- 34 1098724.60 379023.00 5178.00 1
RN01136 D- 33 1098722.10 378923.10 5172.00 1

RN01137 D- 33 1098724.60 378870.10 5169.00 1
RN01138 D- 33 1098526.10 378933.60 5162.50 1
RN01139 D- 3 3 1098515.60 378871.10 5160.50 1
RN01140 D- 33 1098521.10 378826.60 5161.00 1
RN01141 D- 33 1098524.10 378776.10 5161.50 1
RN01142 E- 34 1098317.20 379068.00 5166.50 1
RN01143 E- 34 1098319.20 379021.00 5168.00 1
RN01144 E- 33 1098321.20 378914.60 5173.00 1
RN01145 E- 33 1098326.70 378868.60 5173.00 1
RN01146 E- 33 1098320.20 378821.60 5174.00 1
RN01147 E- 33 1098324.70 378718.10 5176.50 1

gRN01148 E- 33 1098326.70 378671.10 5178.00 1
RN01149 E- 33 1098287.70 378569.70 5187.00 1
RN01150 E- 33 1098234.70 378570.70 5190.50 1
RN01151 E- 33 1098187.70 378567.70 5192.50 1
RN01152 E- 33 1098037.80 378565.70 5192.50 1
RN01153 F- 33 1097984.80 378569.20 5192.00 1
RN01154 F- 32 1097982.30 378374.20 5179.00 1
RN01155 E- 32 1098033.30 378371.70 5179.50 1
RN01156 F- 32 1097884.80 378375.20 5180.50 1
RN01157 F- 32 1097840.30 378374.20 5181.00 1
RN01158 E- 32 1098088.20 378158.80 5168.50 1
RN01159 E- 32 1098043.30 378156.30 5166.00 1
RN01160 F- 32 1097991.30 378156.80 5165.00 1
RN01161 F- 32 1097892.80 378155.30 5165.50 1
RN01162 E- 31 1098096.70 377976.30 5157.50 1
RN01163 E- 31 1098049.30 377973.80 5156.50 1
RN01164 F- 31 1097999.80 377975.80 5155.50 1
RN01165 F- 31 1097896.80 377970.80 5154.00 1
RN01166 F- 31 1097846.30 377968.30 5153.00 1
RN01167 F- 31 1097792.30 377983.30 5151.50 1
RN01168 D- 34 1098903.50 379262.50 5184.50 1
RN01169 E- 34 1098127.20 379184.00 5179.00 1
RN01170 E- 34 1098130.20 379130.00 5177.50 1
RN01171 E- 34 1098132.20 379023.50 5180.00 1
RN01172 E- 33 1098136.70 378970.50 5181.00 1

|||RN01173 E- 33 1098137.70 378921.60 5182.00 1
RN01174 F- 34 1097941.30 379442.90 5178.00 1
RN01175 F- 34 1097946.30 379388.90 5176.50 1
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- RN01176 F- 34 1097964.80 379131.50 5188.00 1

-( ) RN01177 F- 34 1097969.30 379080.00 5188.50 1 :

RN01178 F- 34 1097772.80 379389.90 5194.50 1
RN01179 F- 34 1097769.80 379294.00 5199.50 1
RN01180 F- 34 1097774.30 379196.00 5202.00 1
RN01181 F- 34 1097551.90 379329.90 5212.50 1
RN01182 F- 34 1097548.90 379228.00 5213.00 1
RN01183 F- 34 1097547.90 379179.50 5211.50 1
RN01184 G- 34 1097164.00 379030.50 5193.50 1
RN01185 H- 33 1096954.10 378884.60 5182.00 1
RN01186 H- 33 1096953.60 378827.10 5179.50 1
RN01187 H- 33 1096954.10 378785.10 5176.00 1
RN01188 H- 33 1096955.60 378933.60 5184.00 1
RN01189 F- 31 1097848.80 377757.40 5143.00 1
RN01190 F- 31 1097781.80 377565.90 5126.00 1 ,

RN01191 F- 30 1097785.30 377177.60. 5144.50 1

RN01192 F- 30 1097732.80 377183.10 5147.00 1

RN01193 F- 31 1097703.90 377774.90 5136.50 1
RN01194 F- 31 1097607.90 377792.90 5136.50 1

RN01195 F- 31 1097685.90 377591.90 5130.00 1
RN01196 F- 30 1097543.40 377379.00 5145.50 1

RN01197 G- 3 0 1097494.40 377377.50 5148.00 1
RN01198 F- 30 1097687.90 377185.10 5149.00 1
RN01199 I- 33 1096472.20 378997.50 5165.50 1
RN01200 I- 33 1096486.20 378791.60 5162.00 1 :
RN01201 I- 33 1096486.20 378541.70 5163.00 1 ,

O RN01202 H- 34 1096683.60 379093.00 5181.00 1
RN01203 H- 33 1096686.10 378891.60 5185.50 1

RN01204 H- 33 1096740.10 378768.10 5147.00 1
RN01205 H- 33 1096745.10 378670.60 5158.50 1
RN01206 H- 33 1096766.60 .378553.70 5150.00 1
RN01207 I- 34 1096285.80 379040.50 5183.50 1
RN01208 I- 33 1096286.30 378991.50 5182.50 1
RN01209 I- 34 1096283.80 379140.00 5183.50 1
RN01210 I- 34 1096286.30 379191.50 5184.00 1
RN01211 B- 34 1099530.30 379238.00 5185.00 1
RN01212 B- 34 1099538.30 379192.50 5183.50 1
RN01213 B- 34 1099628.30 379260.50 5178.00 1

6RN01214 C- 34 1099433.40 379211.00 5182.00 1
RN01215 C- 34 1099334.40 379310.90 5186.50 1
RN01216 C- 34 1099119.40 379063.50 5174.00 1
RN01217 D- 33 1098925.00 378870.60 5169.50 1
RN01218 D- 33 1098726.60 378821.60 5166.00 1 ;

RN01219 D- 34 1098715.10 379271.60 5190.95 1
~

RN01220 E- 34 1098132.70 379420.90 5180.50 1
RN01221 E- 33 1098138.20 378872.10 5183.00 1
RN01222 I- 33 1096086.30 378991.50 5192.50 1
RN01223' I- 34 1096086.30 379491.40 5195.00 1

'

RN01224 J- 34 1095886.40 379491.40 5209.50 1
RN01225 J- 34 1095686.40 379391.40 5215.50 1
RN01226 J- 34 1095686.40 379291.50 5211.00 1

() RN01227 G- 34 1097164.00 379079.50 5196.50 1
RN01228 J- 3 5 1095686.40 379591.40 5221.50 1
RN01229 K- 34 1095486.50 379491.40 5220.00 1
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RN01230 K- 35 1095486.50 379691.30 5231.00 1 I

g|RN01231 K- 34 1095286.50 379491.40 5217.50 1
RN01232 K- 35 1095286.50 379691.30 5229.00 1
RN01233 K- 3 5 1095286.50 379891.30 5237.50 1 !
RN01234 J- 34 1095886.40 379441.40 5209.50 1 i

RN01235 K- 34 1095486.50 379341.40 5211.00 1 |
RN01236 J- 34 1095686.40 379141.50 5202.50 1 )
RN01237 E- 34 1098130.20 379371.40 5177.50 1 '

RN01238 H- 33 1096682.60 378743.10 5162.50 1 :

RN01239 I- 32 1096492.20 378438.20 5168.50 1
RN01240 I- 34 1096085.30 379291.50 5199.50 1
RN01241 J- 35 1095686.40 379541.40 5221.50 1

RN01242 K- 3 5 1095086.60 379991.30 5233.50 1
RN01243 K- 36 1095086.60 380191.20 5224.00 1
RN01244 L- 35 1094886.70 379541.40 5223.50 1
RN01245 L- 35 1094886.70 379741.30 5234.50 1
RN01246 E- 34 1098324.20 379356.90 5183.00 1
RN01247 I- 33 1096086.30 378891.60 5185.50 1
RN01248 J- 35 1095886.40 379541.40 5208.50 1
RN01249 L- 35 1094686.70 379541.40 5224.00 1
RN01250 L- 35 1094686.70 379741.30 5234.50 1
RN01251 E- 34 1098322.20 379314.90 5180.50 1
RN01252 G- 33 1097368.00 378992.50 5198.00 1
RN01253 H- 32 1096686.10 378441.70 5158.50 1
RN01254 I- 33 1096272.30 378695.60 5162.50 1
RN01255 I- 34 1096085.80 379092.00 5198.00 1
RN01256 K- 35 1095486.50 379541.40 5223.00 1 gRNO1257 K- 36 1095286.50 380041.20 5235.00 1
RN01258 K- 35 1095086.60 379791.30 5233.00 1
RN01259 K- 3 5 1095086.60 379891.30 5235.50 1
RN01260 K- 36 1095086.60 380091.20 5229.00 1
RN01261 M- 34 1094486.80 379291.50 5204.00 1
RN01262 M- 34 1094486.80 379491.40 5218.50 1
RN01263 M- 34 1094286.80 379091.50 5228.50 1
RN01264 M- 34 1094286.80 379291.50 5218.50 1
RN01265 M- 33 1094086.90 378941.60 5245.00 1
RN01266 M- 34 1094086.90 379141.50 5236.00 1
RN01267 N- 33 1093886.90 378891.60 5259.50 1
RN01268 N- 34 1093886.90 379091.50 5248.50 1
RN01269 L- 35 1094686.70 379691.30 5232.00 1
RN01270 N- 33 1093687.00 378891.60 5270.50 1
RN01271 H- 32 1096705.60 378382.20 5158.50 1
RN01272 I- 33 1096086.30 378841.60 5181.50 1
RN01273 I- 34 1096086.30 379041.50 5195.50 1
RN01274 I- 34 1096086.30 379141.50 5199.00 1
RN01275 J- 35 1095886.40 379591.40 5208.00 1
RN01276 K- 35 1095086.60 379945.80 5236.00 1
RN01277 L- 35 1094686.70 379641.40 5229.50 1
RN01279 P- 30 1092587.30 377492.00 5286.50 1
RN01280 Q- 30 1092487.30 377492.00 5289.00 1
RN01281 Q- 30 1092187.40 377492.00 5296.00 1
RN01282 Q- 30 1092037.50 377492.00 5291.00 1 gg
RN01283 Q- 31 1092237.40 377691.90 5294.50 1
RN01284 Q- 31 1092237.40 377891.90 5283.50 1
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RN01285 Q- 32 1092337.40 378091.80 5265.50 1

O RN01286 P- 32 1092587.30 378291.70 5254.50 1
RN01287 Q- 32 1092487.30 378291.70 5256.50 1
RN01288 Q- 32 1092387.40 378291.70 5259.50 1
RN01289 Q- 32 1092287.40 378291.70 5262.00 1
RN01290 P- 30 1092837.20 377492.00 5283.00 1
RN01291 Q- 33 1092387.40 378891.60 5234.50 1
RN01292 Q- 34 1092237.40 379091.50 5236.50 1
RN01293 R- 34 1091837.00 379084.50 5244.00 1
RN01294 R- 33 1091787.50 378691.60 5258.00 1
RN01295 R- 32 1091687.60 378291.70 5272.50 1
RN01296 R- 33 1091587.60 378691.60 5256.00 1
RN01297 S- 33 1091487.60 378891.60 5243.00 1
RN01298 S- 34 1091300.20 379055.50 5233.00 1
RN01299 S- 33 1091137.20 378897.60 5240.50 1
RN01300 S- 33 1091187.70 378691.60 5253.00 1
RN01301 P- 32 1092587.30 378491.70 5256.00 1
RN01302 N- 34 1093886.90 379041.50 5251.00 1
RN01303 N- 34 1093886.90 379141.50 5246.50 1
RN01304 N- 34 1093687.00 379091.50 5261.50 1
RN01305 K- 36 1095287.00 380095.20 5235.00 1
RN01306 M- 34 1094086.90 379241.50 5229.50 1
RN01307 M- 34 1094286.80 379391.40 5206.50 1
RN01308 M- 3 5 1094486.80 379541.40 5223.50 1
RN01309 L- 35 1094680.70 379788.30 5240.50 1
RN01310 N- 33 1093687.00 378991.50 5267.00 1

- RN01311 E- 34 1098128.20 379472.40 5183.50 1
RN01312 E- 34 1098323.20 379402.90 5185.50 1
RN01313 D- 34 1098900.50 379314.40 5186.50 1
RN01314 D- 34 1098526.60 379366.40- .5191.00 1
RN01315 N- 33 1093691.00 378937.10 5270.00 1
RN01316 F- 29 1097785.80 376892.10 5152.50 1
RN01317 F- 29 1097885.80 376892.10 5148.50 1
RN01318 E .'. 9 1098035.80 376892.10 5140.50 1 {
RN01319 F- 29 1097785.80 376692.20 5144.50 1
RN01320 F- 29 1097885.80 376692.20 5142.00 1
RN01321 F- 29 1097985.80 376692.20 5138.00 1
RN01322 E- 29 1098285.70 376692.20 5123.50 1
RN01323 F- 28 1097985.80 376492.30 5126.50 1
RN01324 E- 28 1098185.70 376492.30 5123.00 1
RN01325 F- 28 1097885.80 376292.30 5116.50 1
RN01326 E- 28 1098085.70 376292.30 5108.00 1
RN01327 E- 35 1098129.70 379526.40 5186.00 1
RN01328 F- 28 1097835.80 376092.40 5136.00 1
RN01329 D- 34 1098524.10 379320.90 5188.00 1
RN01330 D- 34 1098522.60 379419.40 .5193.50 1
RN01331 D- 34 1098708.60 379364.90 5193.50 1
RN01332 K- 36 1095089.10 380040.70 5232.50 3

RN01333 M- 34 1094283.30 379337.40 5214.50 1
RN01334 D- 34 1098889.00 379352.40 5188.50 1
RN01335 Q- 3 0 1092238.40 377489.00 5298.00 1

({} RN01336 Q- 31 1092389.90 377687.90 5287.50 1
RN01337 Q- 31 1092188.40 377894.90 5286.00 1
RN01338 Q- 32 1092490.30 378088.80 5265.50 1
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RN01339 P- 32 1092540.30 378291.70 5255.00 1

g|RN01340 Q- 32 1092188.90 378300.20 5265.00 1
RN01341 R- 32 1091740.10 378291.70 5272.50 1
RN01342 R- 32 1091634.10 378290.20 5272.50 1
RN01343 S- 33 1091341.20 378689.60 5255.50 1
RN01344 Q- 30 1092457.40 377280.00 5290.50 1 |
RN01345 P- 31 1092635.30 377689.90 5277.50 1
RN01346 Q- 31 1092338.90 377887.40 5281.00 1
RN01347 Q- 32 1092178.90 378090.80 5276.00 1
RN01348 P- 32 1092627.30 378490.70 5258.50 1

'

RN01349 R- 32 1091739.60 378486.20 5265.50 1
RN01350 R- 32 1091635.60 378481.20 5269.50 1

RN01351 Q- 33 1092282.90 378765.10 5245.00 1
RN01352 R- 33 1091737.60 378697.10 5255.50 1
RN01353 R- 33 1091637.60 378687.60 5256.50 1

RN01354 S- 33 1091339.20 378891.60 5239.50 1

RN01355 S- 33 1091187.20 378888.60 5241.50 1
RN01356 S- 32 1091191.20 378492.70 5253.50 1
RN01357 S- 32 1091086.70 378489.70 5249.50 1
RN01358 R- 33 1091537.60 378891.60 5244.50 1
RN01359 Q- 33 1092087.50 378886.60 5250.00 1
RN01360 G- 29 1097286.00 376692.20 5162.00 1
RN01361 G- 29 1097236.00 376692.20 5163.00 1
RN01362 G- 29 1097435.90 376892.10 5170.50 1
RN01363 F- 29 1097935.80 376892.10 5146.00 1

RN01364 F- 29 1097935.80 376692.20 5140.50 1

gRN01365 E- 29 1098385.70 376692.20 5118.00 1

RN01366 F- 28 1097935.80 376492.30 5126.50 1
RN01367 F- 28 1097835.80 376292.30 5116.50 1
RN01368 F- 28 1097935.80 376292.30 5114.00 1
RN01369 F- 28 1097735.80 376092.40 5115.00 1
RN01370 G- 28 1097136.00 376492.30 5155.00 1

RN01371 C- 34 1099111.00 379372.40 5186.50 1

RN01372 D- 34 1098707.10 379312.90 5192.50 1
RN01373 D- 34 1098703.10 379413.40 5195.00 1

RN01374 D- 34 1098518.10 379480.90 5195.60 1
RN01375 E- 34 1098320.70 379468.90 5188.50 1

RN01376 F- 34 1097943.30 379488.90 5182.00 1
RN01377 E- 29 1098435.60 376692.20 5110.00 1
RN01378 F- 28 1097985.80 376292.30 5113.00 1

RN01379 E- 29 1098285.70 376892.10 5120.50 1
RN01380 F- 30 1097889.30 377177.10 5138.50 1
RN01381 F- 30 1097848.80 377385.00 5131.50 1
RN01382 F- 34 1097724.30 379353.40 5193.00 1

RN01383 F- 27 1097685.90 375892.40 5118.50 1

RN01384 G- 27 1097435.90 375892.40 5134.00 1
RN01385 G- 27 1097236.00 375692.50 5140.50 1
RN01386 I- 32 1096492.20 378385.70 5172.50 1
RN01387 I- 32 1096289.80 378451.20 5174.50 1
RN01388 I- 33 1096081.30 378938.10 5189.00 1

RN01389 I- 34 1096081.80 379187.50 5199.00 1

||| fRN01390 S- 33 1091038.30 378897.60 5239.00 1

RN01391 S- 33 1091393.20 378888.10 5240.50 1
'

RN01392 S- 33 1091447.60 378892.10 5243.50 1
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RN01393 R- 33 1091588.10 378888.60 -5245.00 1

.([ RN01394 R- 33 1091783.00 378896.10 5254.00 1
'RN01395 R- 3 3 1091889.00 378893.10 5255.50 1
RN01396 Q- 33 1092341.40 378882.10 5236.50 1
RN01397 Q- 34 1092287.40 379091.50 5233.50 1
RN01398 Q- 33 1092180.90 378689.60 5251.00 1
RN01399 Q- 32 1092090.50 378284.70 5267.50 1
RN01400 R- 32 1091787.50 378489.70 5264.00 1
RN01401 R- 32 1091591.10 378497.70 5270.00 1
RN01402 T- 32 1090987.80 378491.70 5243.00 1
RN01403 Q- 33 1092281.40 378884.60 5240.50 1

'

RN01404 Q- 34 1092335.40 379086.00 5231.00 1

RN01405 R- 34 1091887.50 379091.50 5242.50 1
RN01406 R- 33 1091634.60 378893.60 5246.50 1
RN01407 S- 33 1091390.20 378686.10 5255.50 1
RN01408 R- 32 1091581.60 378295.20 5271.00 1-

RN01409 R- 32 1091787.00 378289.20 5272.00 1 :

RN01410 Q- 32 1092088.00 378488.20 5261.00 1
RN01411 P- 32 1092685.80 378494.70 5259.50 1
RN01412 R- 32 1091688.60 378091.80 5281.00 1
RN01413 R- 32 1091988.00 378290.20 5269.50 1
RN01414 T- 32 1090888.80 378286.20 5254.00 1
RN01415 T- 32 1090790.30 378287.70 5260.50 1
kN01416 T- 32 1090936.80 378488.20 5244.00 1
RN01417 S- 32 1091038.30 378451.70 5247.00 1
RN01418 R- 32 1091847.00 378495.20 5264.50 1

() RN01419 Q- 32 1092236.40 378484.20 5255.50 1
RN01420 Q- 32 1092386.40 378484.70 5249.00 1
RN01421 Q- 33 1092083.00 378684.60 5256.50 1
RN01422 R- 33 1091932.00 378687.60 5262.00 1
RN01423 R- 33 1091832.50 378690.60 5261.00 1
RN01424 Q- 33. 1092035.50 378887.10 5252.50 1
RN01425 R- 33 1091736.60 378892.10 5252.50 1

RN01426 R- 34 1091936.50 379085.50 5243.00 1 i

RN01427 Q- 34 1092378.90 379093.00 5229.00 1

RN01428 Q- 34 1092088.50 379289.00 5229.00 1 ;

RN01429 Q- 34 1092188.40 379289.50 5228.00 1 ,

RN01430 E- 29 1098326.70 376882.10 5119.50 1 i

RN01431 E- 29 1098237.20 376886.10 5127.00 1
RN01432 F- 29 1097990.30 376887.60 5144.50 1

RN01433 E- 29 1098338.20 376685.70 5122.00 1
RN01434 E- 29 1098082.70 376687.70 5136.00 1
RN01435 F- 29 1097831.80 376693.20 5144.50 1
RN01436 E- 28 1098331.20 376491.30 5118.00 1 ,

RN01437 F- 28 1097881.80 376490.80 5127.50 1

RN01438 E- 28 1098036.30 376288.30 5112.50 1
RN01439 F- 27 1097734.80 375883.40 5128.00 1
RN01440 G- 27 1097339.00 375888.40 5136.50 1.

'

RN01441 G- 27 1097140.00 375688.00 5143.00 1
RN01442 G- 26 1097035.50 375486.50 5146.50 1 -i

RN01443 G- 2 6 1097145.00 375491.50 5137.50 1() RN01458 E- 31 1098155.20 377750.40 5145.50 1

RN01459 D- 31 1098557.10 377561.90 5140.00 1
RN01460 H- 2 6 1096962.10 375297.60 5147.50 1
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RN01937 AA- 18 1087299.30 371023.80 5205.50 1
RN01938 AA- 12 1087121.40 368380.60 5147.50 1
RN01939 AA- 07 1087103.90 365812.30 5115.50 1
RN01940 Q- 07 1092394.90 365551.90 5062.00 1
RN01941 '- 18 1092440.40 371006.80 5132.50 1
RN01942 G- 13 1097418.40 368798.00 5055.50 1
RN01943 V- 18 1089997.60 371054.30 5234.50 1
RN01944 V- 12 1089708.10 368331.60 5176.50 1
RN01945 AA- 23 1087147.90 373731.50 5240.50 1
RN01946 Q- 23 1092328.40 373530.60 5231.50 1
RN01987 AA- 21 1087166.40 372654.40 5282.00 1
RN01991 M- 26 1094141.40 375270.60 5228.50 1
RN01992 L- 24 1094681.70 374499.80 5246.00 1
RN01993 U- 26 1090265.00 375185.60 5243.00 1
RN01994 Q- 2 0 1092374.90 372197.50 5194.00 1
RN02005 M- 25 1094109.90 374926.20 5242.50 1
RN02006 L- 24 1094633.20 374295.40 5247.50 1
RN02007 P- 29 1092900.70 376563.20 5278.00 1
RN02008 N- 29 1093501.60 376573.20 5255.50 1
RN02009 L- 27 1094682.70 375851.90 5220.50 1
RN02010 O- 28 1093491.10 376163.80 5251.50 1
RN02011 M- 25 1094103.40 374709.80 5262.50 1

RN02020 AA- 23 1087153.90 373533.10 5247.50 1
RN02023 Y- 27 1088419.00 375538.00 5240.50 1
RN02024 N- 29 1093504.60 376883.60 5272.00 1
RN0?925 L- 28 1094672.20 376094.90 5232.00 1
RN0; b.6 AA- 22 1087153.40 373486.10 5250.00 1 g
RN02027 AA- 23 1087159.90 373589.10 5245.00 1 W
RN02028 Y- 35 1088414.50 379770.30 5226.00 1
RN02029 Z- 34 1087808.70 379120.00 5193.00 1
RN02030 Z- 35 1087850.70 379780.30 5211.50 1
RN02032 W- 30 1089058.30 377334.50 5199.50 1

RN02033 Z- 29 1087982.10 376891.10 5200.50 1
RN02034 V- 28 1089906.60 376247.30 5211.00 1
RN02035 S- 27 1091111.20 375788.00 5245.00 1
RN02036 R- 26 1091712.60 375200.60 5246.00 1

RN02037 S- 23 1091143.70 373706.10 5246.50 1
RN02038 T- 09 1090753.30 366697.60 5086.00 1
RN02039 U- 09 1090288.50 366501.60 5096.S0 1
RN02040 V- 07 1089690.60 365969.30 5082.50 1

RN02041 W- 06 1089087.30 365487.90 5086.50 1
RN02042 X- 06 1088685.40 365101.50 5083.50 1

RN02050 X- 35 1088628.50 379793.30 5233.50 1
RN02051 Z- 35 1087629.20 3*,3780.30 5210.5? 1
RN02054 Z- 34 1087564.30 379123.00 5187.50 1

RN02055 Z- 29 1087974.60 376686.70 5217.50 1
RN02056 W- 30 1089147.30 377305.50 5202.50 1

RN02060 T- 27 1090989.30 375692.50 5278.00 1

RN02061 P- 26 1092921.20 375298.10 5287.50 1

RN02062 Q- 26 1092034.00 375226.10 5261.00 1

RN02063 Q- 25 1092268.40 374890.70 5262.00 1

gRN02064 R- 27 1091724.10 375532.50 5240.50 1

RN02065 T- 27 1090532.40 375796.00 5229.00 1

RN02066 P- 29 1092874.20 376512.20 5280.00 1
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RN02067 M- 29 1094109.40 376574.70 5255.50 1 '

() RN02068 L- 28 1094666.70 376212.30 5237.00 1 ;
RN02075 Q- 26 1092283.40 375487.00 5250.50 1

'

RN02076 S- 26 1091121.20 375220.10 5238.50 1
RN02093 O- 29 1093496.10 376826.20 5269.50 1 |
RN02097 Y- 38 1088401.50 381106.40 5204.00 1 !

RN02096 L- 28 1094665.20 376163.30 5235.00 1 '

RN02099 N- 26 1093522.10 375253.10 5261.50 1 i
'RN02100 M- 29 1094106.90 376904.60 5260.50 1

'

RN02101 L- 30 1094679.20 377083.60 5232.00 1
RN02102 L- 31 1094656.70 377690.90 5233.50 1
RN02103 O- 29 1093498.10 376775.20 5266.50 1

IRN02104 J- 31 1095633.40 377590.90 5189.50 1
RN02105 I .25 1096314.30 374969.20 5165.50 1 '

RN02106 K- 25 1095307.50 374991.70 5185.50 1
RN02107 Z- 38 1087823.70 381098.90 5197.00 1
RN02115 M- 30 1094102.40 377003.60 5259.00 1
RN02116 M- 29 1094097.90 376816.20 5262.00 1
RN02117 X- 21 1088603.50 372832.30 5263.50 1
RN02118 Y- 25 1088411.50 374799.20 5245.00 1
RN02119 V- 21 1089960.10 372500.90 5240.50 1 .

RN02133 W- 24 1089327.80 374433.30 5281.50 1 !
RN02134 Y- 25 1088411.00 374850.20 5247.00 1 ,

RNO2135 AA- 25 1087419.80 374645.80 5225.50 1 !

RN02136 Y- 22 1088487.50 373327.70 5277.00 1 |
RN02137 AA- 37 1087459.30 380995.00 5198.00 1 !() RN02138 Y- 38 1088401.50 381480.30 5196.50 1
RN02140 V- 38 1089621.70 381126.90 5188.00 .1
RN02146 Y- 26 1088417.00 375365.10 5241.00 1
RN02147 Y- 27 1088421.00 375702.00 5245.50 1
RN02148 P- 27 1092894.70 375508.00 5277.00 1

RN02149 Q- 26 1092361.90 375067.20 5272.00 1 1

RN02150 R- 26 1091725.60 375480.50 5238.00 1 |

RN02151 R- 27 1091719.10 375638.50 5248.00 1 !
'

RN02152 S- 27 1091120.~20' 375518.00 5231.00 1
RN02153 S- 25 1091133.20 374666.30 5248.50 1
RN02154 T- 26 1090525.90 375222.60 5247.50 1
RN02155 Q- 28 1092281.40 376138.40 5263.50 1
RN02156 P- 28 1092848.20 376463.80 5283.00 1
RN02157 N- 29 1093501.10 376915.60 5273.50 1

i
'RN02158 W- 25 1089337.70 374731.30 5265.00 1

RN02159 Y- 25 1088412.50 374698.30 5242.00 1
RN02160 AA- 24 1087424.30 374457.30 5223.00 1
RN02161 AA- 24 1087160.90 374040.00 5232.00 1
RN02163 AA- 2 6 1087037.90 375037.70 5215.00 1
RN02164 M- 31 1094080.40 377695.40 5255.00 1
RN02165 L- 30 1094673.70 377325.50 5234.00 1
RN02166' L- 31 1094649.20 '377879.40 5243.00 1
RN02167 J- 31 1095629.40 377829.90 5202.50 1
RN02168 J- 30 1095641.90 377287.50 5183.00 1 !
RN02169 Y- 23 1088493.50 373804.00 5257.00 1 '

() RN02172 Q- 19 1092352.40 371654.10 5162.00 1
RN02173 V- 19 1089989.60 371710.60 5250.00 1
RN02174 Q- 16 1092385.40 370493.00 5137.00 1

-.
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RN02200 W- 2 5 1089339.70 374831.20 5261.50 1

RN02201 W- 23 1089331.80 373946.00 5264.00 1 g
RN02202 Y- 23 1088489.50 373994.50 5246.00 1 W
RN02203 Y- 2 5 1088413.50 374598.80 5240.00 1

RN02204 Y- 2 6 1088413.50 375412.60 5241.00 1
RN02205 AA- 25 1087422.30 374553.80 5225.50 1

RN02206 AA- 23 1087167.90 373944.00 5233.00 1
RN02207 Z- 24 1087758.20 374048.50 5231.00 1
RN02208 AA- 25 1087027.90 374853.70 5220.50 1
RN02210 S- 31 1091087.20 377901.40 5266.00 1

RN02211 S- 30 1091098.70 377416.00 5252.50 1
RN02212 S- 26 1091206.70 375140.60 5256.00 1
RN02213 S- 31 1091092.20 377719.90 5265.00 1

RN02214 S- 33 1091082.20 378604.10 5247.00 1

RN02215 S- 31 1091089.70 377760.90 5266.00 1
RN02216 S- 31 1091091.20 377808.90 5266.50 1

RN02217 S- 31 1091083.20 377845.90 5266.00 1

RN02222 V- 18 1089972.10 371319.20 5239.00 1

RN02223 V- 20 1089958.10 372307.50 5246.00 1

RN02224 S- 18 1091182.70 371453.70 5185.50 1
RN02225 Q- 18 1092365.40 371342.20 5146.00 1
RN02238 U- 31 1090466.40 377886.40 5244.00 1
RN02239 T- 31 1090542.40 377701.40 5243.50 1

RN02244 Y- 35 1088242.10 379524.40 5218.50 1
RN02245 V- 18 1089973.10 371461.20 5243.50 1
RN02246 V- 19 1089974.60 371518.20 5245.50 1

RN02247 T- 31 1090579.90 377612.40 5242.50 1

RN02248 T- 31 1090503.40 377795.90 5243.00 1
RN02249 U- 31 1090445.90 377933.80 5247.50 1
RN02263 AA- 05 1087120.90 364729.10 5101.00 1

RN02264 Y- 05 1088319.00 364635.10 5094.00 1

RN02265 AA- 06 1087133.90 365265.50 5113.50 1

RN02266 Y- 06 1088349.50 365037.00 5089.50 1

RN02267 AA- 07 1087118.90 365516.40 5113.50 1

RN02268 AA- 04 1087122.40 364220.80 5108.00 1
RN02269 AA- 03 1087134.90 363828.40 5115.00 1

RN02270 AA- 02 1087115.40 363311.50 5145.00 1

RN02271 AA- 04 1087131.90 364026.30 5113.50 1

RN02272 AA- 03 1087123.40 363622.90 5118.00 1
RN02273 AA- 04 1087118.90 364325.70 5107.50 1

RN01274 AA- 05 1087120.90 364514.70 5094.50 1

RN02275 AA- 05 1087121.90 364982.50 5113.50 1

RN02276 AA- 05 1087107.90 364629.60 5099.50 1

RN02277 X- 08 1088924.90 366116.70 5089.00 1

RN02278 X- 07 1088769.40 365693.30 5091.50 1

RN02279 W- 08 1089459.20 366082.70 5085.50 1

RN02280 V- 08 1089540.70 366424.60 5106.00 1

RN02281 V- 08 1089843.10 366408.60 5103.50 1

RN02282 V- 09 1089863.10 366714.10 5121.00 1

RN02283 V- 09 1089565.20 366725.00 5127.00 1 i

RN02284 W- 08 1089240.30 366440.10 5101.50 1

gRN02285 V- 10 1089583.20 367023.50 5197.00 1

RN02286 X- 09 1088953.90 366753.00 5107.00 1 i

RN02287 V- 08 1089526.70 366223.20 5094.00 1
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RNO2288 V- 10 1089769.10 367122.40 5148.50 1

() RN02289 U- 08 1090451.40 366288.20 5075.50 1
RN02290 U- 08 1090477.40 366395.60 5088.00 1
RN02291 U- 08 1090486.90 366494.60 5095.00 1
RN02292 U- 09 1090484.40 366590.10 5096.50 1
RN02293 U- 09 1090497.90 366687.10 5091.50 1
RN02294 U- 08 1090433.90 366187.70 5069.50 1
RN02295 0- 33 1093297.60 378944.10 5254.50 1
RN02296 O- 34 1093483.10 379100.00 5263.50 1
RN02297 O- 34- 1093281.60 379104.50 5254.50 l'

RN02298 O- 33 1093496.10 378910.60 5264.00 1
RN02299 O- 33 1093107.20 378961.00 5247.00 1
RN02300 O- 33 1093315.60 378745.10 5252.00 1
RN02301 O- 33 1093485.10 378728.10 5261.50 1
RN02302 O- 33 1093476.60 378531.70 5260.00 1
RN02303 O- 33 1093087.20 378676.10 5244.50 1
RN02304 P- 33 1092881.70 378888.10 5237.00 1
RN02305 P- 33 1092683.30 378886.60 5242.00 1
RN02306 P- 33 1092677.80 378698.60 5253.50 1
RN02307 P- 33 1092927.20 378720.60 5248.00 1
RN02308 P- 32 1092883.20 378489.20 5259.50 1
RN02309 O- 32 1093081.20 378486.70 5251.50 1
RN02310 O- 32 1093290.60 378491.20 5248.50 1
RN02311 P- 32 1092883.20 378289.70 5261.50 1
RN02312 P- 32 1092882.70 378088.80 5268.00 1
RN02313 O- 32 1093076.70 378279.70 5260.50 1

() RN02314 0- 32 1093071.20 378088.80 5265.50 1
RN02315 0- 31 1093063.20 377867.90 5273.00 1 1

RN02316 P- 31 1092867.70 377806.40 5274.00 1 ;

RN02317 P- 33 1092688.30 378609.10 5257.00 1
RN02318 O- 33 1093061.70 378589.70 5250.00 1
RN02319 P- 32 1092877.70 378382.20 5260.00 1
RN02320 P- 33 1092882.70 378597.20 5254.50 1
RN02321 N- 15 1093688.00 369692.20 5106.00 1
RN02322 N- 14 1093686.50 369494.30 5096.50 1
RN02323 N- 14 1093689.00 369294.80 5095.50 1
RN02324 N- 14 1093693.00 369095.40 5095.50 1
RN02325 N- 15 1093885.90 369698.20 5104.00 1

RN02326 N- 14 1093885.40 369492.30 5103.50 1
RN02327 N- 14 1093886.40 369291.30 5100.00 1
RN02328 N- 14 1093885.40 369092.40- 5100.00 1
RN02329 N- 13 1093886.90 368893.40 5098.00 1
RN02330 N- 13 1093687.50 368894.40 5095.50 1
RN02331 N- 13 1093687.50 368694.50 5093.00 1
RN02332 N- 12 1093686.00 368492.50 5090.00 1
RN02333 N- 12 1093689.00 368296.10 5086.00 1
RN02334 N- 12 1093885.90 368294.10 5086.50 1
RN02335 N- 13 1093887.90 368506.50 5090.00 1
RN02336 N- 13 1093886.40 368694.50 5095.00 1~

RN02337 M- 13 1094086.40 368893.90 5106.50 1
RN02338 M- 12 1094083.90 36P493.50 5096.50 1() RN02339 M- 13 1094086.40 368693.00 5102.50 1 )
RN02340 M- 13 1094285.30 368694.00 5113.50 1
RN02341 M- 14 1094085.90 369094.90 5107.50 1
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RN02342 M- 14 1094287.80 369292.80 5103.00 1

||)RN02343 M- 13 1094483.80 368694.50 5122.00 1
RN02344 M- 13 1094487.80 368897.40 5121.50 1

RN02345 M- 12 1094286.80 368494.50 5106.00 1

RN02346 M- 13 1094286.80 368895.90 5119.00 1
RN02347 M- 14 1094287.30 369094.40 5113.00 1
RN02348 M- 14 1094490.30 369091.90 5107.50 1

RN02349 M- 14 1094490.30 369297.80 5092.50 1
RN02350 L- 14 1094673.20 '69057.90 5102.50 1
RN02351 L- 13 1094682.70 368895.40 5116.00 1
RN02352 M- 14 1094088.40 369293.30 5106.00 1
RN02353 M- 14 1094089.40 369489.80 5108.50 1
RN02354 M- 15 1094087.40 369694.70 5111.50 1
RN02355 M- 14 1094286.80 369492.80 5100.50 1

RN02356 M- 15 1094284.80 369692.20 5107.00 1
RN02357 N- 15 1093886.40 369891.60 5108.50 1
RN02358 M- 15 1094084.90 369893.60 5110.00 1
RN02359 N- 15 1093685.00 369888.10 5109.00 1
RN02360 N- 16 1093683.50 370089.60 5111.50 1
RN02361 N- 16 1093885.90 370097.10 5111.00 1

RN02362 O- 15 1093481.60 369691.70 5106.00 1

RN02363 N- 16 1093887.40 370297.50 5116.00 1

RN02364 0- 15 1093483.60 369887.60 5109.50 1
RN02365 0- 16 1093485.60 370081.60 5113.50 1

RN02366 N- 16 1093689.50 370290.50 5118.50 1

RN02367 M- 16 1094093.90 370309.00 5110.50 1

||)RN02368 O- 15 1093282.60 369886.60 5110.50 1
RN02369 L- 17 1094685.70 370894.40 5142.50 1
RN02370 M- 17 1094491.30 370899.40 5144.00 1

RN02371 O- 14 1093484.60 369494.30 5103.00 1
RN02372 L- 17 1094881.70 370887.90 5144.00 1

RN02373 L- 17 1094702.20 370722.90 5126.00 1
RN02374 0- 14 1093483.60 369287.80 5102.00 1

RN02375 0- 14 1093489.10 369092.40 5093.00 1

RN02376 0- 13 1093494.10 368889.90 5086.50 1

RN02377 O- 13 1093481.60 368700.50 5092.50 1

RN02378 O- 13 1093299.60 368707.00 5083.00 1
RN02379 O- 13 1093284.60 368897.90 5089.00 1

RN02380 0- 14 1093283.10 369093.40 5094.50 1

RN02381 Mr 17 1094486.30 370699.40 5130.50 1

RN02382 M- 16 1094482.80 370485.50 5105.50 1

RN02383 M- 16 1094281.80 370499.00 5107.00 1

RN02384 M- 17 1094280.30 370692.90 5102.00 1
RN02385 L- 16 1094684.20 370498.00 5130.00 1

RN02386 L- le 1094682.70 371101.80 5152.00 1
RN02387 L- 18 1094686.20 371292.20 5161.50 1

RN02388 L- 18 1094686.20 371490.70 5172.00 1
RN02389 L- 19 1094684.20 371695.60 5180.50 1
RN02390 L- 18 1094880.20 371106.80 5155.00 1

RN02391 L- 18 1094892.70 371291.70 5163.00 1

RN02392 L- 18 1094893.70 371491.70 5173.00 1

|||RN02393 L- 19 1094893.70 371694.60 5186.00 1 1

RN02394 L- 20 1094685.70 372091.50 5193.00 1

RN02395 L- 20 1094676.20 372298.50 5196.50 1
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RN02396 L- 20 1094685.20 372499.40 5196.00 1

- ()- RN02397 L- 21 1094693.70 372690.30 5198.50 1
RN02398 L- 21 1094882.20 372705.30 5209.00 1
RN02399 K- 18 1095099.10 371126.80 5164.00 1
RN02400 K- 18 1095094.60 371289.70 5170.00 1
RN02401 K- 18 1095088.10 371485.20 5180.00 1 |
RN02402 L- 20 20946SS.70 372484.90 5205.00 1
RN02403 K- 20 1095098.60 372493.90 5206.50 1
PN02404 K- 20 1095288.50 372475.90 5201.50 1
RN02405 K- 21 1095267.10 372710.30 5207.00 1 |

RN02406 K- 18 1095288.00 371477.20 5184.50 1
RN02407 K- 21 1095288.50 372680.80 5215.00 1 !

RN02408 K- 21 1095488.00 372665.30 5212.00 1
RN02409 J- 20 1095977.30 372295.00 5201.00 1
RN02410 K- 21 1095112.60 372686.80 5215.50 1 i
RN02461 R- 10 1091833.50 367050.50 5118.00 1 |
RN02462 Q- 10 1092393.40 367283.90 5099.00 1

'RN02463 S- 09 1091439.10 366/81.00 5097.50 1 i

'RN02464 R- 10 1091835.50 367247.90 5128.50 1
RN02465 Q- 10 1092036.50 367041.50 5116.00 1
RN02466 Q- 10 1092398.40 367088.90 5096.00 1
RN02467 Q- 09 1092023.50 366849.50 5102.00 1
RN02468 Q- 09 1092395.90 366893.00 5095.50 1
RN02469 Q- 09 1092232.40 366845.50 5100.00 1
RN02470 U- 08 1090288.00 366295.20 5080.50 1
RN02471 R- 10 1091635.10 367054.00 5115.50 1

() RN02472 V- 08 1089689.C0 366194.70 5093.50 1
,

RN02473 U- 09 1090237.00 366690.10 5105.50 1
RN02474 0- 10 1093035.70 367087.40 5087.50 1
RN02475 0- 10 1093428.10 367488.80 5075.50 1
RN02476 0- 10 1093209.10 367098.90 5088.00 1
RN02477 O- 12 1093219.60 368079.70 5083.00 1
RN02478 O- 10 1093031.20 367290.40 5087.00 1
RN 02 4 */ 9 O- 13 1093094.20 368703.50 5086.50 1 i

RN02480 P- 10 1092828.70 367099.40 5083.00 1
RN02481 O- 13 1093294.10 368509.00 5084.00- 1
RN02482 O- 10 1093232.10 367289.90 5080.00 1
RN02483 O- 13 1093099.70 368511.50 5085.00 1
RN02484. O- 10 1093426.60 367291.90 5077.00 1
RN02485 P- 13 1092902.70 368501.00 5095.68 1 '

RN02486 0- 10 1093038.20 367479.30 5085.50 1
RN02487 O- 14 1093281.10 369487.30 5103.00 1

,

RN02488 O- 11 1093427.10 367680.80 5076.00 1
RN02489 O- 15 1093281.60 369683.20 5106.50 1
RN02490 O- 11 1093216.60 367879.70 5082.00 1
RN02491 0- 16 1093278.60 370083.10 5115.00 1 ,

RN02609 M- 17 1094451.80 370692.90 5128.50 1 |
RN02610 L- 17 1094540.30 370694.40 5132.00 1 )
RN02611 L- 17 1094691.20 370805.40 5134.50 1 |
RN02612 L 18 1094888.20 371000.80 5149.50 1 j

RN02613 M .16 1094434.30 370484.50 5105.00 1 1O RN02614 M- 16 1094482.80 370396.50 5120.00 1 |

RN02615 L- 18 1094884.70 371053.30 5152.00 1 ;

RN02616 M- 16 1094282.30 370301.50 5094.00 1
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RN02617 L- 16 1094583.70 370479.50 5123.50 1
RN02618 M- 16 109';087.40 370106.10 5111.00 1 g |

'RN02619 N- 16 1093887.40 370197.60 5112.50 1 W
RN02620 M- 16 1094277.30 370401.00 5096.00 1
RN02621 M- 16 1094085.90 370207.60 5113.00 1 |

RN02622 N- 16 1093886.90 370248.00 5113.50 1 j
RN02623 L- 18 1094882.70 371077.30 5153.50 1 1

IRN02624 L- 17 1094893.20 370951.30 5147.50 1
RN02625 L- 17 1094687.70 370846.90 5140.00 1
RN02626 L- 17 1094695.70 370749.40 5128.00 1
RN02627 M- 16 1094474.30 370297.00 5112.50 1 i
RN02628 L- 17 1094745.20 370747.90 5128.50 1 |

l RN02629 M- 17 1094276.30 370551.50 5102.50 1 |
RN02630 M- 16 1094289.30 370456.50 5102.00 1 !

RN02631 M- 16 1094090.40 370402.00 5106.00 1

RN02632 M- 16 1094086.90 370005.60 5110.50 1 j

RN02633 L- 16 1094683.70 370446.50 5128.50 1 {
RN02634 L- 16 1094733.70 370496.00 5132.50 1 |

RN02635 L- 16 1094681.20 370397.50 5127.50 1 |

RN02636 M- 16 1094458.30 370145.60 5103.50 1
RN02637 M- 16 1094465.80 370244.00 5106.00 1
RN02638 L- 16 1094677.70 370297.00 5124.50 1i

RN02696 P- 14 1092986.70 369392.30 5099.50 1
RN02697 O- 15 1093484.10 369986.60 5112.00 1

| RN02698 O- 15 1093006.20 369788.70 5107.50 1

| RN02699 O- 15 1093283.60 369983.60 5113.00 1
l RN02700 P- 14 1092989.70 369486.30 5101.50 1 g

RN02701 O- 16 1093282.10 370283.00 5118.00 1 W
RN02702 O- 14 1093274.60 369299.80 5101.00 1

RN02703 O- 16 1093476.60 370283.00 5117.50 1
RN02704 N- 14 1093585.00 369094.90 5089.00 1
RN02705 N- 16 1093582.50 370234.50 5116.00 1

|

| RN02706 N- 14 1093587.50 369301.80 5100.00 1

RN02707 O- 16 1093392.60 370088.10 5115.00 1
RN02708 O- 14 1093480.60 369002.40 5090.00 1

RN02709 O- 13 1093392.10 368903.40 5089.50 1

RN02710 O- 13 1093294.60 368789.00 5080.00 1
RN02711 P- 15 1092995.20 369696.70 5105.50 1
RN02712 O- 13 1093284.10 368609.00 5084.50 1

' RN02713 O- 15 1093077.20 369907.60 5111.00 1
RN02714 0- 13 1093181.10 368507.00 5083.50 1

RN02715 N- 17 1093573.00 370532.00 5131.50 1
RN02716 P- 13 1092993.70 368514.00 5091.50 1
RN02717 P- 15 1092805.80 369583.70 5097.00 1
RN02718 P- 13 1092899.70 368718.00 5090.00 1
RN02719 O- 12 1093117.70 368084.20 5086.00 1
RN02720 0- 13 1093022.20 367583.20 5091.00 1
RN02721 P- 15 1092597.30 369591.20 5108.00 1
RN02722 O- 12 1093021.70 368275.60 5088.50 1 !

RN02723 O- 15 1093001.70 369832.20 5108.50 1 l
RN02724 0- 12 1093214.60 368265.10 5082.50 1 )g'RN02725 0- 11 1093427.10 367575.30 5075.50 1

RN02726 O- 12 1093315.60 368079.70 5077.50 1
RN02727 O- 11 1093331.10 367684.80 5077.50 1

|
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RN02728 N- 11 1093530.50 367574.30 5074.00 1

_( ) RN02729 O- 10 1093425.10 367385.90 5076.00 1
RN02730 O- 11 1093115.20 367881.20 5087.00 1
RN02731 O- 10 1093324.60 367304.90 5077.50 1 i

RN02732 O- 09 1093032.70 366994.00 5082.00 1
RN02733 O- 10 1093209.10 367194.90 5089.00 1
RN02734 0- 10 1093118.20 367079.40 5089.50 1
RN02735 R- 10 1091832.00 367148.40 5125.50 1
RN02736 Q- 09 1092018.50 366942.50 5111.00 1
.RN02737 R- 10 1091726.60 367056.50 5116.50 1
RN02738 Q- 09 1092399.40 366990.50 5096.00 1
RN02739 R- 09 1091846.00 366953.50 .5112.00 1
RN02740 Q- 10 1092221.40 367043.00 5104.50 1
RN02741 R- 09 1091633.60 366960.50 5109.50 1
RN02742 T- 09 1090757.80 366545.10 5072.50 1
RN02743 R- 09 1091631.60 366864.50 5103.00 1
RN02744 U- 08 1090288.50 366399.60 5086.00 1
RN02745 V- 08 1089851.60 366313.70 5097.50 1
RNO3142 K- 03 1095058.60 363722.00 5085.60 1
RNO3143 K- 05 1095095.40 364793.80 5107.20 1
RNO3227 G- 02 1097128.20 363074.10 5151.80 1
RNO3228 G- 04 1097099.40 364271.80 5121.00 1
RNO3235 S- 09 1091243.30 366568.50 5084.20 1
RN03314 S- 08 1091321.10 366285.00 5066.50 2
RNO3315 0- 03 1093402.40 363693.60 5106.20 2
RNO3329 Q- 34 1092288.62 379192.93 5230.30 2() RNO3331 Q- 28 1092291.02 376440.01 5274.64 2
RNO3333 R- 27 1091664.87 375505.33 5240.19 2
RNO3335 R- 26 1091763.59 375499.86 5238.88 2
RNO3337 Q- 26 1092252.62 375082.27 5270.27 2 i

'RNO3338 S- 25 1091236.70 374972.18 5251.92 2
RNO3339 S- 26 1091145.66 375433.04 5229.54 2
RN03340 T- 2 5 1090891.28 374879.25- 5246.75 2
RNO3341 T- 24 1090528.69 374482.07 5263.96 2
RNO3342 U- 26 1090251.80 375014.26 5242.99 2
RNO3343 G- 17 1097422.00 370776.00 5124.00 2
RNO3352 Q- 34 1092287.10 379290.70- 5225.70 2
RNO3353 S- 32 1091487.20 378196.10 . 5269.40 2 j
RN03354 Q- 34 1092390.40 379290.90 -5223.10 2 j

RN03355 Q~ 34 1092386.40 379191.30 5224.60 2 1

RNO3356 Q- 33 1092383.20 378992.80- 5230.40 2
RN03357 Q- 34 1092493.30 379187.20. 5226.10 2
RNO3358 Q- 34 1092488.30 379091.40 5230.30 2
RNO3359 Q- 33 1092487.30 378987.10 5233.70 2
RNO3360 Q- 34 1092491.80 379238.70 - 5222.30 2 |

'

RNO3361 P- 34 1092540.30 379183.70 5227.80- 2
RN03362 Q- 34 1092289.60 379244.50- 5228.70 2
RNO3363- Q- 34 1092388.30 379244.00 5224.20 2
RNO3364 Q- 34 1092389.00 379340.50 5220.90 2
RNO3365 Q- 3 5 1092094.30 379821.00 5228.60 2

. RNO3366 R- 36 1091899.20 380025.30 5226.40 2
. RNO3367 R- 35 1091997.60 379817.80 5225.00 2

RNO3368 R- 35 1091891.70 379727.30 5218.20 2
,

RN03369 S- 35 1091330.90 379005.30 5210.30 2
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RNO3370 S- 32 1091485.80 378245.60 5267.90 2

gRN03371 T- 32 1090786.70 378236.90 5260.80 2
RNO3372 T- 32 1090933.50 378437.20 5246.80 2
RN03373 T- 32 1090788.90 378188.30 5263.70 2
RN03374 S- 32 1091486.30 378144.90 5271.10 2 |

RNO3375 T- 32 1090931.60 378388.30 5248.00 2
RNO3376 T- 3 2 1090840.20 378287.70 5256.60 2

j RNO3377 S- 32 1091284.50 378048.30 5266.00 2
j RNO3378 S- 32 1091380.80 378046.00 5269.90 2
| RNO3379 S- 32 1091483.90 378095.90 5272.80 2

RNO3380 T- 3 2 1090700.50 378029.70 5258.80 2
RN03381 S- 31 1091378.20 377995.30 5271.10 2

| RN03382 T- 32 1090701.70 378080.50 5259.10 2
RN03383 S- 32 1091482.40 378046.60 5274.80 2 ,

RN03384 S- 32 1091488.90 378294.90 5267.30 2 |

)RNO3385 T- 32 1090702.70 378130.10 5260.00 2
RNO3386 U- 25 1090252.50 374815.20 5248.50 2 !

RNO3387 U- 25 1090250.70 374615.40 5247.90 2
RNO3388 U- 2 5 109045E.50 374617.60 5257.50 2
RNO3389 U- 25 1090455.50 374817.50 5257.50 2
RNO3390 B- 34 1099693.20 379208.50 5175.60 2
RN03391 U- 24 1090448.40 374416.20 5261.00 2
RNO3392 B- 34 1099755.20 379253.10 5175.50 2
RN03393 U- 24 1090446.00 374210.60 5258.00 2
RNO3394 B- 34 1099832.30 379253.70 5174.30 2
RNO3395 U- 2e 1090454.60 375009.70 5253.10 2

gRNO3396 B- 35 1099756.20 379513.10 5189.20 2
RNO3397 T- 25 1090756.20 374819.40 5256.40 2
RNO3398 B- 34 1099966.10 379484.90 5188.80 2
RN03399 U- 24 1090244.60 374215.10 5258.20 2
RN03400 B- 34 1099639.60 379191.80 5176.90 2
RNO3401 U- 24 1090006.10 374211.60 5258.90 2
RN03402 B- 34 1099761.00 379459.40 5186.30 2
RN03403 U- 24 1090249.30 374414.80 5254.70 2
RN03404 A- 34 1100155.60 379392.60 5188.80 2
RNO3405 U- 25 1090269.70 374977.60 5245.50 2
RNO3406 A- 35 1100167.90 379581.20 5198.60 2
RNO3407 U- 25 1090254.10 374913.20 5244.30 2
RNO3408 G- 16 1097447.80 370053.50 5081.20 2
RNO3409 T- 24 1090782.30 374208.50 5274.00 2
RN03410 J- 17 1095968.60 370954.30 5160.70 2
RN03411 V- 28 1089946.40 376352.50 5213.50 2
RNO3412 R- 33 1091549.40 378838.90 5248.00 2
RNO3413 V- 29 1089965.90 376769.20 5221.00 2
RN03414 R- 3 3 1091548.70 378789.70 5252.00 2
RNO3415 S- 33 1091204.50 378837.10 5246.10 2
RNO3416 S- 33 1091381.30 378840.50 5246.70 2
RN03417 S- 33 1091381.50 378750.60 5252.90 2
RNO3418 S- 33 1091191.50 378791.90 5248.50 2

RNO3419 V- 30 1089964.50 377269.80 5212.50 2
RNO3420 S- 33 1091189.90 378740.80 5251.60 2

|||RN03421 V- 31 1089933.90 377626.20 5227.30 2

RNO3422 S- 33 1091175.50 378589.50 5252.70 2
RNO3423 V- 29 1089963.80 376858.60 5222.70 2
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RNO3424 S- 33 1091186.20 378645.40 5253.90 2

() RNO3425 T- 3 0 1090626.50 377296.20 5240.00 2
RNO3426 S- 33 1091099.40 378895.80 5240.20 2
RN03427 T- 30 1090621.50 377071.30 5233.90 2
RNO3428 S- 33 1091034.00 378947.90 5236.90 2
RNO3429 T- 29 1090616.90 376828.50 5245.90 2
RNO3430 S- 33 1091033.70 378849.20 5240.50 2
RNO3431 S- 34 1091032.00 379024.10 5233.50 2
RNO3432 S- 34 1091034.90 379128.60 5227.40 2
RNO3433 U- 31 1090252.70 377814.60 5242.50 2
RNO3434 Q- 34 1092389.30 379391.40 5219.80 2
RN03435 V- 31 1089898.20 377698.60 5229.60 2

f RNO3436 Q- 34 1092462.90 379334.80 5223.40 2
'

RNO3437 V- 31 1089868.20 377761.10 5231.20 2
RNO3438 U- 31 1090251.60 377764.50 5246.30 2
RNO3439 U- 31 1090253.80 377711.80 5237.40 2
RNO3520 U- 34 1090228.50 379020.50 5236.13 2
RNO3521 U- 32 1090382.10 378293.20 5262.21 2
RNO3522 S- 35 1091273.20 379764.20 5215.72 2
RNO3523 S- 35 1091412.30 379610.40 5218.80 2
RNO3524 T- 33 1090797.20 378687.80 5241.72 2
RNO3525 T- 34 1090833.90 379347.70 5218.81 2
RNO3526 T- 33 1090790.00 378539.90 5249.16 2
RN03527 U- 32 1090379.60 378093.90 5256.88 2
RN93528 S- 36 1091345.10 380203.00 5200.98 2
RNO3529 R- 35 1091630.50 379899.20 5210.81 2

O RN03530 S- 37 1091353.20 380503.10 5208.23 2
RN03531 R- 35 1091531.30 379897.60 5208.27 2
RN03532 S- 35 1091431.10 379903.40 5207.46 2
RNO3533 S- 38 1091375.30 381003.80 5208.84 2
RNO3534 S- 38 1091391.10 381331.20 5213.52 2
RNO3535 R- 38 1091872.90 381290.60- 5224.24 2
RN03537 U- 31 1090256.80 377664.70 5233.99 2
RNO3538 U- 31 1090254.10 377608.30 5230.10 2
RNO3539 U- 31 1090250.40 377913.20 5247.35 2 )
RNO3540 U- 31 1090381.00 377991.30 5252.35 2 |
RNO3541 T- 32 1090583.70 378296.80 5261.44 2 I

RNO3542 T- 33 1090794.50 378640.30 5243.89 2
RNO3543 T- 33 1090793.60 378590.60 5246.23 2
RN03544 T- 32 1090582.90 378196.30 5259.53 2

.

RNO3545 U- 31 1090052.60 377619.80 5229.56 2
RNO3546 U- 31 1090049.00 377516.40 5224.33 2
RNO3547 T- 31 1090868.60 377758.10 5257.94 2
RNO3548 T- 31 1090869.40 377806.50 5259.37 2
RN03549 T- 31 1090866.70 377706.00 5256.00 2
RNO3550 U- 30 1090046.00 377413.00 5216.83 2
RNO3561 Q- 38 1092353.10 381306.40 5234.04 2 i

RNO3562 Q- 38 1092344.80 381456.80 5229.47 2
RNO3564 G- 19 1097441.20 371556.90 5152.00 2
RNO3565 S- 09 1091061.90 366615.30 5088.80 2 i
RN03596 T- 32 1090775.27 378389.55 5254.87 2() RNO3597 T- 31 1090868.72 377905.33 5262.26 2
RNO3598 S- 30 1091091.99 377305.46 5246.01 2
RNO3599 S- 31 1091288.67 377930.75 5270.06 2
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RNO3600 S- 32 1091384.69 378249.88 5263.50 2

RNO3601 R- 32 1091585.66 378192.21 5272.83 2 g
RNO3602 R- 31 109169o.16 377989.11 5285.00 2 W |

RNO3603 R- 32 1091789.45 378189.24 5276.77 2
RNO3604 R- 32 1091887.75 378282.85 5271.06 2 |
RNO3605 R- 32 1091987.24 378189.74 5274.64 2
RNO3606 Q- 31 1092044.90 377932.56 5288.88 2
RNO3607 R- 30 1091903.99 377492.61 5287.11 2

RN03608 Q- 30 1092029.04 377394.91 5289.27 2

|
RNO3609 R- 32 1091787.27 378089.93 5282.11 2

i
RNO3610 Q- 31 1092420.72 377878.11 5277.55 2

| RNO3611 Q- 32 1092418.58 378039.36 5270.30 2

RNO3613 S- 09 1091238.52 366755.68 5097.95 2 )
RN03614 G- 20 1097418.88 372300.96 5162.48 2 |
RNO3615 G- 21 1097434.59 372998.85 5143.87 2 l

| RNO3616 I- 35 1096045.16 379661.05 5208.05 2

RNO3617 I- 35 1096046.89 379708.33 5210.80 2
RN03618 J- 34 1095881.10 379335.39 5210.05 2
RNO3619 J- 34 1095877.81 379235.92 5208.95 2
RNO3620 J- 3 6 1095628.84 380197.98 5228.23 2 |

RNO3621 L- 35 1094960.60 379947.82 5237.01 2
RNO3622 M- 34 1094096.62 379344.25 5226.50 2 i

RNO3623 U- 2 6 1n90051.58 375017.35 5233.29 2
RNO3624 U- 26 1090464.90 375124.14 5252.76 2
RNO3664 R- 25 1091710.96 374804.53 5252.52 2
RNO3665 R- 24 1091700.07 374371.84 5263.84 2
RNO3666 R- 23 1091694.38 373957.91 5244.38 2 g
RNO3667 Q- 24 1092251.10 374485.82 5255.43 2 W
RN03668 Q- 24 1092237.19 374087.29 5247.44 2

RNO3669 P- 25 1092901.13 374885.79 5278.03 2
RNO3670 P- 24 1092891.41 374485.35 5251.04 2

RNO3671 P- 24 1092878.96 374080.32 5229.31 2
RNO3672 N- 2 5 1093508.49 374879.39 5272.87 2
RNO3673 O- 24 1093494.56 374455.19 5259.13 2
RN03674 M- 27 1094100.04 375770.44 5231.34 2
RNO3675 M- 28 1094073.40 376199.48 5233.14 2
RNO3676 L- 27 1094699.13 375504.03 5194.18 2
RN03677 L- 25 1094734.56 374945.77 5213.45 2
RNO3678 K- 27 1095196.52 375735.46 5219.07 2
RNO3679 K- 28 1095213.11 376254.47 5203.99 2

RNO3680 J- 27 1095577.51 375712.81 5197.87 2

RN03C"1 J- 28 1095595.45 376230.78 5181.20 2
RN0? ! J 26 1095949.79 375380.02 5183.55 2

RNO3dB3 J- 25 1095946.94 374857.37 5181.17 2

RN03684 Q- 28 1092281.17 376288.04 5269.16 2
RNO3685 Q- 28 1092029.98 376105.22 5266.24 2

RNO3686 0- 28 1093082.33 376318.82 5269.72 2

RNO3687 K- 27 1095479.03 375712.31 5203.85 2

RNO3688 J- 27 1095572.33 375612.01 5201.79 2
RNO3689 G- 21 1097441.91 372654.70 5160.57 2
RNO3690 G- 19 1097407.16 371927.76 5146.46 2

gRNr1691 S- 09 1091278.76 366786.42 5147.20 2
RNO3692 L- 23 1094754.61 373875.58 5233.36 2

RNO3693 L- 22 1094595.55 373466.22 5215.70 2
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RNO3694 L- 23 1094729.03 373663.87 5230.35 2

() RN03695 M- 23 1094368.68 373854.90 5220.12 2
RNO3696 M- 23 1094356.50 373655.53 5216.18 2 ,

RNO3697 M- 22 1094340.40 373455.79 5212.39 2 i
'

RNO3698 M- 22 1094326.74 373252.53 5208.69 2
RNO3699 M- 22 1094108.59 373258.55 5217.76 2
RNO3700 L- 23 1094558.61 373658.99 5219.68 2
RNO3701 L- 23 1094940.99 373765.13 5225.05 2
RNO3702 M- 23 1094157.73 373855.89 5236.59 2
RNO3703 M- 23 1094135.54 373557.21 5229.46 2
RNO3704 M- 22 1094119.07 373357.72 5221.51 2
RNO3705 M- 23 1094338.19 373920.81 5224.66 2
RNO3706 N- 22 1093901.94 373169.95 5211.88 2
RNO3707 O- 10 1093336.41 367206.53 5082.76 2
RNO3708 O- 10 1093035.34 367369.74 5085.15 2
RNO3709 O- 11 1093319.32 367982.93 5080.20 2
RNO3710 P- 12 1092738.03 368177.90 5096.81 2
RNO3711 P- 11 1092729.37 367978.17 5100.94 2
RNO3712 P- 12 1092634.71 368088.76 5103.69 2
RNO3713 O- 12 1093000.75 368395.13 5089.29 2
RNO3714 L- 11 1094541.27 367993.79 5091.08 2
RNO3715 M- 13 1094082.78 368596.59 5099.47 2
RNO3716 M- 13 1094082.99 368996.03 5107.39 2
RN03717 L- 14 1094524.61 369491.10 5093.41 2
RN03718 M- 16 1094163.50 370160.18 5110.85 2
RNO3719 M- 17 1094278.10 370773.10 5104.29 2

() RNO3720 L- 17 1094700.33 370595.60 5132.08 2
RNO3739 M- 13 1094181.67 368500.12 5100.78 2
RN03740 M- 14 1094408.87 369109.14 5109.92 2
RNO3741 M- 14 1094278.62 369191.27 5109.03 2
RNO3742 M- 17 1094216.26 370560.68 5099.96 2
RNO3743 N- 16 1093890.56 370397.37 5123.37 2
RNO3744 N- 16 1093787.20 370302.81 5118.41 2
RNO3745 N- 15 1093896.23 369593.60 5103.37 2 1

RN03746 N- 14 1093884.87 369394.77 5101.98 2
RN03747 N- 13 1093687.79 368988.82 5098.43 2
RN03748 N- 13 1093685.72 368794.53 5093.89 2 |

RNO3749 O- 13 1093334.66 368705.17 5087.24 2 |
'

RNO3750 N- 11 1093634.96 367661.59 5068.11 2
RNO3751 N- 11 1093532.83 367669.06 5073.20 2
RNO3752 0- 13 1093192.87 368707.23 5087.47 2
RNO3753 M- 17 1094491.78 370798.82 5135.95 2
RN03754 L- 18 1094776.34 371071.86 5150.00 2
RNO3755 M- 17 1094297.41 370700.36 5101.37 2 ;

RNO3756 M- 16 1094436.51 370361.75 5117.54 2 |
RNO3757 M- 14 1094405.51 369005.00 5115.72 2 |
RNO3758 O- 11 1093122.72 367785.10 5084.96 2 |

'

RNO3759 P- 11 1092640.30 So7550.20 5104.90 2
RNO3760 P- 13 1092654.76 368521.52 5104.03 2
RNO3761 M- 11 1094260.57 367765.14 5080.43 2
RNO3762 L- 13 1094683.61 368699.95 5128.33 2

O RNO3763 M- 16 1094416.63 370257.21 5106.90 2
RNO3764 M- 11 1094265.22 367667.24 5077.33 2
RNO3765 M- 11 1094361.26 367788.76 5084.48 2
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RNO3766 L~ 16 1094584.06 370394.42 5122.71 2 1
'

RN03768 M- 17 1094478.88 370610.78 5125.08 2 g
RNO3770 L- 17 1094765.11 370908.39 5143.19 2 W

lRN03772 P- 11 1092930.07 367976.45 5094.72 2
lRNO3780 S- 09 1091275.50 366542.50 5080.20 2

RNO3794 K- 18 1095199.00 373121.00 5168.00 2

RNO3795 K- 18 1095302.00 371273.00 5178.00 2
RNO3796 J- 21 1095563.02 372592.58 5207.74 2
RN03797 J- 20 1095570.04 372395.85 5195.31 2

RNO3798 J- 20 1095676.41 372492.42 5202.70 2
RNO3799 J- 19 1095785.37 371730.08 5162.72 2

RNO3800 K- 20 1095372.25 372361.41 5194.13 2
RNO3801 K- 20 1095275.59 372264.83 5192.99 2
RNO3802 N- 23 1093909.02 373807.56 5241.08 2
RNO3803 J- 20 1095920.96 372128.64 5189.54 2

RNO3804 J- 20 1095776.45 372026.82 5179.77 2
RNO3805 I- 21 1096225.78 372984.04 5163.64 2
RNO3806 J- 19 1095777.09 371877.90 5171.76 2

RN03807 N- 23 1093763.69 373709.61 5235.25 2

RNO3808 I- 23 1096421.79 373541.12 5157.53 2

RNO3809 K- 18 1095403.49 371373.79 5183.43 2
RNO3810 M- 22 1094216.35 373355.35 5218.63 2
RNO3811 M- 22 1094017.30 373362.99 5223.45 2
RNO3812 M- 23 1094059.02 373753.04 5236.11 2
RN03813 M- 23 1094061.66 373856.68 5240.71 2
RNO3827 K- 18 1095198.13 371022.49 5162.84 2
RNO3828 K- 18 1095105.00 371029.20 5158.84 2 g
RNO3829 K- 18 1095299.56 371122.01 5168.65 2 W
RNO3830 J- 20 1095566.07 372296.78 5189.48 2
RNO3831 K- 20 1095468.65 372298.25 5189.31 2

RNO3832 K- 20 1095176.28 372272.63 5194.08 2

RNO3833 N- 23 1093909.68 373707.22 5247.29 2

RN03834 I- 21 1096330.95 372980.38 5161.58 2

RNO3835 K- 22 1095249.15 373243.42 5216.48 2
RN03836 J- 19 1095691.89 371776.75 5162.71 2

RN03842 K- 20 1095179.95 372370.28 5198.90 2
RN03843 J- 20 1095666.86 372293.10 5191.39 2

RN03844 J- 20 1095672.50 372191.99 5186.20 2

RN03845 J- 2 0 1095768.53 372296.43 5193.89 2
RNO3851 L- 22 1094945.80 373258.03 5224.06 2

RNO3852 L- 23 1094843.71 373763.15 5231.53 2

RNO3853 M- 23 1094438.98 373756.07 5213.35 2

RNO3854 M- 23 1094250.88 373755.06 5227.61 2

RNO3855 M- 23 1094266.49 373847.50 5230.05 2

RNO3856C L- 22 1094595.63 373476.37 5216.18 2

RN03857 M- 23 1094059.24 373652.82 5233.76 2

RNO3858 U- 25 1090168.52 374977.64 5241.85 2
RNO3859 U- 26 1090355.33 375068.31 5247.91 2

RNO3860C Q- 32 1092296.78 378302.43 5261.20 2

RNO3861 U- 25 1090355.57 374969.69 5249.86 2
RNO3871 U- 25 1090066.70 374880.84 5237.38 2

gRNO3872 U- 25 1090165.90 374878.34 5244.44 2

RNO3873 M- 19 1094500.00 371500.00 5164.00 2

RNO3874 M- 19 1094100.00 371500.00 5148.00 2

ATT 9.2-34

(Revised 2/94)

_ __



_ _

RN03875 M- 19 1094500.00 371900.00 5175,00 2

() RNO3876 M- 19 1094100.00 371900.00 5153.00 2

RNO3877 L- 20 1094503.00 372302.00 5185.00 2
RN03878 M- 20 1094108.00 372287.00 5145.00 2
RNO3879 I- 22 1096500.00 373100.00 5139.00 2
RNO3880 I- 21 1096060.00 372800.00 .5185.00 2
RNO3881 I- 21 1096130.00 372850.00 5180.00 2
RN03882 J- 22 1095980.00 373000.00 5179.00 2
RN03883 I- 22 1096100.00 373400.00 5186.00 2
RNO3884 I- 23 1096200.00 373600.00 5171.00 2
RNO3885 I- 22 1096100.00 373200.00 5181.00 2
RNO3886 I- 22 1096300.00 373000.00 5162.00 2
RNO3887 I- 22 1096400.00 373000.00 5155.00 2
RN03888 J- 21 1095950.00 372600.00 5200.00 2
RNO3889 J- 21 1095850.00 372700.00 5199.00 2
RNO3890 J- 21 1095749.00 372501.00 5203.00 2
RNO3891 J- 21 1095750.00 372700.00 5205.00 2
RNO3892 J- 21 1095850.00 372800.00 5194.00 2
RN03893 J- 21 1095850.00 372600.00 5204.00 2
RNO3894 I- 23 1096100.00 373500.00 5182.00 2
RNO3895 I- 22 1096100.00 373300.00 5185.00 2
RNO3896 J- 21 1095950.00 372800.00 5189.00 2
RNO3897 I- 22 1096470.00 373200.00 5161.00 2
RNO3898 I- 22 1096001.00 373402.00 5190.00 2
RNO3899 J- 22 1095811.00 373407.00 5195.00 2
RNO3900 I- 22 1096100.00 373100.00 5163.00 2 '

() RN03901 I- 21 1096149.00 372993.00 5170.00 2
RNO3902 I- 21 1096060.00 372700.00 5190.00. 2
RNO3903 J- 20 1095565.00 372200.00 5183.00 2

I RNO3904 J- 20 1095750.00 372200.00 5188.00 2
RNO3905 J- 20 1095850.00 372000.00 5179.00 2
RNO3906 J- 20 1095665.00 372000.00 5175.00 2

| RNO3907 I- 23 1096099.00 373598.00 5177.00 2
'

RNO3908 J- 21 1095750.00 372800.00 5199.00 2
RNO3909 J- 21 1095679.00 372675.00 5211.00 2
RNO3910C I- 22 1096276.00 373096.00 5164.00 2
RNO3911 J- 21 1095750.00 372600.00 5205.00 2
RNO3912 J- 20 1095665.00 372400.00 5196.00 2
RNO3913 J- 21 1095565.00 372500.00 5200.00 2
RN03914 K- 20 1095465.00 372400.00 5194.00 2
RNO3915 J- 20 1095850.00 372200.00 5191.00 2
RNO3916 J- 20 1095850.00 372100.00 5184.00 2
RNO3917 J- 19 1095850.00 371900.00 5173.00 2
RN03918 J- 19 1095665.00 371900.00 5170.00 2
RNO3919 J- 20 1095665.00 372100.00 5180.00 2
RNO3920 J- 20 1095565.00 372000.00. 5171.00 2
RNO3921 J- 2 0 1095750.00 372400.00 5198.00 2
RNO3922 J- 19 1095580.00 371890.00 5164.00 2
RNO3923 J- 19 1095583.00 371692.00 5166.00 2
RNO3924 J- 18 1095503.00 371481.00 5176.00 2
RNO3925 J- 19 1095664,00 371800.00 5164.00 2() RNO3926 J- 19 1095583.00 371593.00 5167.00 2
RNO3927 J- 19 1095925.00 371946.00 5178.00 2
RNO3928 J- 18 1095544.00 371497.00 5173.00 2
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RN03929 J- 19 1095662.00 371694.00 5159.00 2

gRNO3930 X- 07 1088971.00 365798.00 5101.00 2
RNO3931 Q- 12 1092460.00 368272.00 5109.00 2
RN03932 K- 12 1095145.00 368357.00 5102.00 2

RN03933 F- 17 1097740.00 370999.00 5119.00 2
RNO3934 B- 17 1099782.00 370855.00 5111.00 2

RNO3935 B- 22 1099985.00 373498.00 5101.00 2
RN03936 F- 23 1097704.00 373603.00 5149.00 2
RNO3937 L- 23 1095000.00 373500.00 5229.00 2
RNO3938 B- 2 9 1099870.00 376732.00 5124.00 2
RNO3939 L- 28 1094700.00 376244.00 5236.00 2
RNO3940 K- 34 1095122.00 379113.00 5194.00 2
RNO3943 AA- 34 1087293.00 379161.00 5183.00 2

O

I
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10A.0 INTRODUCTION

This appendix presents Hydro-Engineering's re-analysis of the '

UPM (REM) pump tests. The pump test data was obtained from Insitu

(1979). UPM (1981) and UPM (1982). Transmissivities varied from i

,

542 to 6,490 gal / day / foot and hydraulic conductivity varied from

0.58 (0.21) to 5.3 ft/ day (1.9 Darcies) . Average transmitting*

properties of 1,500 gal / day / foot and 2.0 ft/ day (0,7 Darcies) are

thought to best represent this area for transmissivity and

hydraulic conductivity. The tests were not conducted long enough
e

to adequately define the storage parameters.

10A.1 OB-1 TEST

A multi-well pump test was conducted by pumping Pattern I well
.

OB-1 for 165 minutes at an average rate of 16.8 gpm. Observation -

'

wells F-1, 1-1 through I-4 and M-1'through M-4 were monitored

during this pump test. Upper Sand well USM-1 and No. 5 Sand well i

LSM-1 were also monitored during the pump test. This re-analysis

includes the analysis of pumping well OB-1 and observation wells I-

1 and M-4. The drawdown data for this multi-well pump. test is

presented in the Insitu report of 1979 (Hydrologic Evaluatio'n of
i
'

the Pattern 1). This report presents the drawdown data for-the
i
'

three wells re-analyzed, and also the draudowns in the other
'

monitoring wells. .

:
.

i

O ,.
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10A.1.1 PUMPING WELL OB-1 g
Figure A-1 presents the drawdown data in pumping well OB-1.

This drawdown plot shows that the early-time data in this pumping

well formed a straight line and declined to a flatter slope than

originally occurred. The 1-4 Sand aquifer is unconfined in this

area and, therefore, caused the deflection of the drawdown data-

below the straight line. Type curves for the Neuman unconfined

aquifer theory were developed for this pumping well, which

indicates that the straight-line coefficient should be 293 instead

of 264. This straight-line fit yields a transmissivity of 920 I
l

gal / day / foot. Drawdown in this pumping well should eventually J

return to a fairly similar straight-line slope for late-time )
;

drawdown. This pump test was not conducted long enough to define

the late-time drawdown and, therefore. the definition of specific

yield for this pump test is not accurate.

10A.1.2 OBSERVATION WELL P-1

Drawdown data was observed in observation well P-1 during the

OB-1 pump test. A Neuman type curve for this well for an

anisotropic ratio (Kv/Kh) of 0.2 best fits this data and yields a

transmissivity of 1,030 gal / day / foot. The slope of this Neuman

type curve indicates that a straight-line coefficient of 258 should

be used for the straight-line analysis. The intercept of this type

curve also indicates that the straight-line coefficient for the

specific yield value should be 31.3 instead of 4,800. The

intercept of this straight line indicates that the specific yield

10A-2
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O va1ue of 0.1 is representative of this aquifer and a storage

coefficient to specific yield ratio of 0.01 was used. Due to the i

shortness of this pump test, the ratio of the storage coefficient-

to the specific yield was not adequately defined and. therefore,

the storage values are not necessarily very representative of this

formation.,

10A.1.3 OBSERVATION WELL I-1

Injector well I-1 was also monitored during the multi-well

pump test. Figure A-3 presents the drawdown data for this

observation well and shows that within a very few minutes, a .

straight line was formed from the drawdown in this aquifer. The

straight line yields a transmissivity of 1,680 gal / day / foot and a

specific yield value of 0.047. The Neuman type curve that was used

to adjust the straight-line coefficients was a Kv/Kh ratio of 0.3

and a S/Sy ratio of 0.01.

10A.1.4 OBSERVATION WELL M-4

One of the surrounding Pattern I monitoring wells was selected 1

i

to be analysed also. Figure A-4 presents the drawdown data for

monitoring well M-4. This distance observation well, which is !

located 239 feet from OB-1, shows much less drawdown and does not

show a deflection of the drawdown below the initial straight line.

The greater distance from the pumping well will delay the decline

in drawdown slope at this location. A transmissivity of 1.680

Os gal / day / foot and a specific yield value of 0.024 were obtained from i

;
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the straight-line fit. The Neuman type curve for a Kv/Kh of 0.3

and a S/Sy of 0.01 indicates that the straight-line coefficient for

the transmissivity should be 37.8 instead of 264 and the specific

yield coefficient should be 12.2 versus 4800.

10A.2 P-10 TEST
,

An additional ualti-well pump test was conducted by Union

Pacific Resources on their Pattern II wells in 1980. The 1981

report by Union Pacific Resources on hydrologic analysis of the

sents the tabulated data observedReno Creek Pattern II property -

during this pump test. Pumping well P-10 and observation wells I-

12 and M-16 were selected to be re-analyzed from this multi-well

pump test. The aquifer is unconfined in this area of the Reno

hCreek property also.

10A.2.1 PUMPING WELL P-10

Well P-10 was pumped at an average rate of 18.9 gpm for 240

minutes. Figure A-5 presents the drawdown from this pumping well.

The straight-line portion of this drawdown data lasts only

approximately one minute before the water level becomes essentially

steady. This early straight line yields a transmissivity of 1.900

gal / day / foot.

10A.2.2 OBSER7ATION WELL I-12

The drawdown data in observation well I-12 is presented in

|Figure A-6. A Neuman type curve Kv/Kh of 0.3 and an S/Sy
of 0.1 @

104-4 |

ATT 10.1-14

(Revised 2/94)

I



., . . - . . . . . .. - - . . ..- .

.

- indicate that the straight-line coefficients for transmissivity and

specific yield should be 313 and 21.7. respectively. This straight

line yields a transmissivity of 1.810 gal / day / foot-and a specific

yield of 0.-069. The length of this pump test was not adequate to
I

define the late-time drawdown data and, therefore. the accuracy of

the storage values is not good.*

10A.2.3 OBSERVATION WELL M-16

The distance observation well M-16 was also selected to be re-
'

analyzed. The straight-line analysis of this well indicates a:

transmissivity of 1.770 gal / day / foot and a specific yield value of

0.06. The Neuman type curve with Kv/Kh of 0.3 and a S/Sy value of

0.01 was used to adjust the straight-line coefficients for this
{])

analysis. These aquifer properties are.significantly lower than '

initially analyzed for the pump' test, except'for the pumping well
,

P-10. A much lower value of transmissivity was obtained for the

pumping well due to the non-adjustment of the straight-line
i

coefficient in the previous analysis.

10A.3 I-12 INJECTION TEST

Four injection tests were conducted in the Pattern II wells to

define injectivity of water into this aquifer. Analysis of these

injection tests was not previously conducted, but injection tests
i

I-12 and I-15 were selected to be analyzed and presented in this j

report. Injection tests I-13 and'I-14 have not been analyzed.

10A-5
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h10A.3.1 INJECTION WELL I-12

An aversge rate of 11.5 gpm was injected into well I-12 for

100 minutes. Figure A-8 presents the water-level rise in this

injection well. The water-level rise forms a straight line between

one and eight minutes after the injection started. The slope of

the straight line yields a transmissivity of 1.010 gal / day / foot.-

Water levels rose significantly after this portion of the test

until approximately 30 minutes after the start of the test. The

water-level rise then returned to a reasonable slope. The sharp

increase in water-level rise after 10 minutes is probably a

function of loss in effective permeability into this injection well

and not representative of the aquifer properties themselves. The

Neuman theoretical water-level rise in injection well I-12 should

O
have been 53 feet at 100 minutes, and was observed to be 90.95

feet. This indicates that well I-12 has a 58% efficiency.

10A.3.2 OBSERVATION WELL P-10

Observation well P-10 was observed during this injection test.

The water-level rise in this well was approximately 2 feet. The

| straight-line portion of this water-level rise indicates a
1

1
'

transmissivity of 2.020 gal / day / foot and a specific yield of 0.058.

l These values agree fairly well with the aquifer properties obtained I

from the P-10 pump test.

O
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) 10A.3.3 OBSERVATION WELL I-15

Observation well I-15 is presented in Figure A-10. The early

straight-line slope of this water-level rise indicates a

transmissivity of 1,810 gal / day / foot and a specific yield value of

0.084. These aquifer properties also agree well with the pump test

results..

Results from the injection tests I-13 and 1-14 are also

presented in the Pattern II hydrologic analysis report, but are not
,

analyzed in this report.
,

10A.4 I-15 INJECTION TEST

Water was injected into well I-15 for 94 minutes at an average

rate of 17.8 gpm. This well, and observations well P-10 and I-12.
,O

were observed during this injection test. Observation well I-14

was also observed for water-level rises, but was not analyzed for
.

this report.

10A.4.1 INJECTION WELL I-15

Figure A-11 presents the water-level rise in injection well I-

15. The water-level rises in this well deflect below the straight

line after approximately 2 minutes. The water-level rise at the
,

end.of the test may be approaching the late time straight line.

The straight-line fit yields a transmissivity of 1,510

gal / day / foot, which agrees reasonably with the values obtained from

the pump test. The observed water-level rise in this injection

well is less than the theoretical value.

10A-7
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|||10A.4.2 OBSERVATION WELL P-10

Observation well P-10 was used to obtain aquifer properties

from the injection of I-15. The water-level rise is presented in

Figure A-12. The early straight-line fit of the water-level rise

yields a transmissivity of 1,190 gal / day / foot. This value is lower

- than most of the transmissivities defined for this area. The

straight line also yields a specific yield of 0.11.

10A.4.3 OBSERVATION WELL I-12

Figure A-13 presents the water-level rise in observation well

I-12. The water-level rises in this we'l only lasted for a short

period of time. The straight-line fit yields a transmissivity of

1,840 gal / day / foot and a specific yield value of 0.045. These

evalues seems to be more representative of the aquifer properties in

this area than the values obtained from observation well P-10.

10A.5 RI-5 TEST

Ore sand well RI-5 was pumped at an average rate of 11.9 gpm
,

'

for 360 minutes. Drawdowns in this pumping well and observation

well RI-22 were observed during this pump test. Recovery was also

observed after the pumping of RI-5.

10A.S.1 PUMPING WELL RI-5

Figure A-14 presents the drawdown in pumping well RI-5. Two

straight lines are shown on this drawdown plot. The early straight |

|

line yields a transmissivity of 564 gal / day / foot. which is thought |||
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to be lower than the average value in this area. The aquifer at

RI-5 is unconfined, but reacts closer to a confined system with

minor unconfined influences.

10A.S.2 OBSERVATION WELL RI-22

Observation well RI-22 is completed in'the ore sand aquifer.

and its draudowns are presented in Figure A-15. The straight-line

~

fit of the early drawdown data in this observation well yields a

transmissivity of 1,520 gal / day / foot and a specific yield value of

2.6E-3. The drawdown data then deflects to below the early

straight line and fairly quickly returns to a straight line, which

yields a transmissivity of 1,530 gal / day / foot. This aquifer, even

[}
though unconfined, is acting mainly as a confined system probably

due to additional claystones within the sand.

10A.6 RI-28 TEST (2ND)

A multi-well pump test was conducted at the RI-28 site by

pumping well RI-28 at an average rate of 30.3 gpm for 2,580

minutes. Water levels were also observed in ore sand well I-34 and

upper sand well RI-300 and the No. 5 sand well RI-35L during this

pump test. Recovery of the water levels was also monitored after

the pumping of RI-28. This re-analysis presents the drawdown data-

in pumping well RI-28 and the recovery data in this pumping well,

ore sand observation well RI-34 is also re-analyzed.

O
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10A.6.1 PUMPING WELL RI-28 g
Figure A-16 presents the drawdown for pumping well RI-28. The

| aquifer is confined in this area and, therefore, a coefficient of

264 is used for the straight-line method. The early-time data,

which is at a steeper slope than the straight line tnat is shown on

- Figure A-16, is thought to be due mainly to well storage effects.

A transmissivity of 1.550 gal / day / foot was obtained from the

straight-line fit. Figure A-17 presents the recovery of this well,

and a transmissivity of 1.550 gal / day / foot was also obtained from

the recovery data.

1

10A.6.2 OBSERVATION WELL RI-34

Observation well RI-34 is located 77 feet from pumping well

RI-28. The straight line of the drawdown in this observation well

yields a transmissivity of 1.620 gal / day / foot and a storage

coefficient of 1.3E-4. The recovery of this straight-line data

yields a transmissivity of 1,540 gal / day / foot (see Figure A-19)
:
!

10A.7 RI-1 TEST

Two single-well pump tests were conducted on well RI-1. The first

of these pump tests was conducted during the studies by Insitu,

while the second test was conducted and preserted in the Integrity

report by Union Pacific Resources.

O
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. 10A.7.1 RI-1 IST TEST

Figure A-20 presents the drawdown data for pumping well RI-1
?

from the first pump test. The aquifer is confined ir. this portion

'
of this area. A transmissivity of 6.490 gal / day / foot was obtained

from this straight-line fit. The recovery of RI-1. from-the first

pump test, is presented in Figure A-21, and yields a transmissivity.

of 6,080 gal / day / foot.

10A.7.2 RI-1 2ND TEST

A second test was conducted by pumping well RI-1 during the

Integrity study. The two straight lines are presented on Figure A-

22 for this drawdown data. These straight lines yield

transmissivities of 3.380 gal / day / foot and 3.970 gal / day / foot. The

recovery of the water level during the second pump test yields a

transmissivity of 6,190 gal / day / foot (see Figure A-231 ,

Transmissivity in this area of the ore sand:? aquifer seems

significantly greater than the average. The recovery test .

indicates that the representative transmissivity may be in the |
|

neighborhood of 6,000 gal / day / foot. |

|

10A.8 RI-2 TEST

Well RI-2 is also located in the area where the ore sand
aquifer is confined. Figure A-24 presents the drawdown data from

this confined pump test, and yields a transmissivity of 1,410

gal / day / foot for the ore sand.

O
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10A.9 RI-3 TEST g
Two single-well pump tests were conducted on RI-3 during the

Insitu and Integrity pump testing.

10A.9.1 RI-3 IST TEST

Well RI-3 was pumped at a constant rate of 34.7 gpm for 100
,

minutes. This pump test was conducted on October 5, 1978. Figure

A-26 presents the drawdown data from this pump test, and yields a

transmissivity of 3,370 gal / day / foot. Figure A-27 presents the

recovery from this pumping of well RI-3, and yields a

transmissivity of 3.430 gal / day / foot.

10A.9.2 RI-3 2ND TEST

360hWell RI-3 was pumped at an average rate of 24.8 gpm for

minutes on June 19. 1982. This pumping well was also observed for |

recovery after this pump test. Upper sand monitor well RI-23 was

also monitored during this pump test and this data is presented in

the Integrity eport. Figure A-28 presents the drawdown plot of

RI-3 for the second pump test, and yields a transmissivity of 3.500

gal / day / foot. The recovery from this pumping is presented in

Figure A-29. and yields a transmissivity of 4,400 gal / day / foot. |
1

|

10A.10 RI-4 TEST

Well RI-4 was pumped at an average rate of 22.2 gpm for 100

minutes and monitored for drawdown and recovery. Figure A-30

presents the drawdown plot from this pump test. The ore sand

10A-12
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H
:.

O- aquifer is only slightly confined at RI-4. The straight-line fit |
|

of the drawdown data yields a transmissivity of 542 gal / day / foot,

while the straight-line fit of the recovery data yields a

transmissivity of 561 gal / day / foot. This test shows that the

transmissivity in this area of the ore sand is significantly lower

than the average transmissivity for this aquifer.*

l
1

10A.11 RI-5 TEST

A single-well pump test was conducted on RI-5 by pumping this

well for.120 minutes at an average rate of 18.6 gpm. Figure A-32
;

presents the drawdown plot for pumping well RI-5, and yields a

transmissivity of 1.300 gal / day / foot. The aquifer is unconfined in

Q this crea, but the earlier portion of the drawdcun data is not

thought to be representative of the aquifer properties but-more a

function of the large rate of pumping and, therefore, effects from

well storage. The recovery of the RI-5 test is presented in Figure

A-33, and yields a transmissivity of 1,520 gal / day / foot.

10A.12 RI-6 TEST

Well RI-6 was pumped at a constant rate of 15.9 gpm for 141

minutes. Figure A-34 presents the drawdown from this pumping well.

The aquifer is unconfined in this area. but the early drawdown data

was influenced significantly by well storage and, therefore, only

the late-time drawdown data was used. The straight line yields'a

tran>missivity of 785 gal / day / foot. Figure A-35 presents' the

10A-13
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recovery from this pump test. and yields a transmissivity of 826 g
gal / day / foot.

10A.13 RI-7 TEST

A single-well pump test was condacted on ore sand well RI-7.

which is located approximately one mile south of RI-6. The ore
.

sand is unconfined in this area of the Reno Ranch property. A

mudstone between the 1 and 2 sands could cause some confinement of -

the aquifer below this zone. The straight-line fit is presented in

Figure A-36 from the RI-7 pump test and yields a transmissivity of

1,350 gal / day / foot, while the recovery from this pumping yields a

transmissivity of 925 gal / day / foot (see Figure A-37)

10A.14 RI-8 TEST

Well RI-8 has been destroyed, but a pump test was conducted on

this well prior to its being removed. A transmissivity of 950

gal / day / foot was obtained from the straight-line fit of the

drawdown data in Figure A-38. A similar transmissivity was also

obtained from the recovery in this well.

10A.15 RI-9 TEST

Two single-well pump tests were conducted at the RI-9 well

site. Initially, a pump test was conducted on June 5, 1979 and

presented in the Insitu report. This well was re-tested on July 9.

1982. During the second pump test, monitoring RI-20L was also

measured. g
10A-14
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0 10A.15 1 RI-9 1ST TEST.

pro'duced from well RI-9A constant rate of 21.3 gpm was

Figure A-40 presents the straight-line fit of this drawdown data,

and yields a transmissivity of 4.910 gal / day / foot. The recovery of

this pumping yields a transmissivity of 2.560 gal / day / foot, which

is significantly less than the drawdown portion of the test. The*

aquifer may be responding as an unconfined aquifer, even though a

mudstone exists at the top of the water level at this well.

10A.15.2 RI-9 2ND TEST
i
'

A second test was conducted on RI-9. and its presented in

Figures in A-42 and A-43. The straight-line fit of the drawdown

data yields a transmissivity of 2.920 gal / day / foot, while- the

O recovery value is 3.010 gal / day / foot.

10A.16 RI-10 TEST

A single-well pump test was conducted on well RI-10 by pumping
,

this well at a constant rate of 6.89 gpm. Well RI-10 is in the

southern portion of the property and is slightly confined in this

area. A straight-31ne fit for the drawdown data is presented in

Figure A-44, and yields a transmissivity of 1,990 gal / day / foot.

The drawdown plot indicates that this well was under unconfined

conditions with time due to the deflection of'the data off of the

straight line. Figure A-45 presents the recovery in pumping well

RI-10, which yields a transmissivity of 713 gal / day / foot. This-

value is substantially less than the transmissivity during the

drawdown test.

r
s
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g10A.17 RI-28 TEST

A single-well pump test was conducted by pumping ore sand well

RI-28 at an average rate of 30.3 gpm. The straight-line fit is

presented in Figure A-46, and yields a transmissivity of 1.320

gal / day / foot. The recovery of the water levels yields a

transmissivity of 1.310 gal / day / foot.-

O

O
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10B.O INTRODUCTION

This Attachment presents the pump tests conducted by Energy

Fuels Nuclear, Inc. (EFNI) on the Reno Creek project area.

Transmissivities varied from 11.4 to 4780 gal / day /ft in the Ore

sand aquifer. The transmissivities in the Upper sand varied from

1.8 to 1230 gal / day /ft. An average transmissivity of 1500
-

gal / day /f t and a hydraulic conductivity of 2 f t/ day are thought to

|best represent the Ore sand aquifer.

|

10B.1 RI-1 TEST J

|Ore sand well RI-1 was pumped for 51 minutes at an average

discharge rate of 3.8 gal / min. Table 10B-1 presents the pumping

data for this single-well pump test while Figure 10B-1 presents the(}
semi-log plot of the drawdown data, The straight-line fit of this

drawdown data yields a transmissivity of 4780 gal / day /ft.

|
1

10B.2 RI-2 TEST |

A single-well pump test was conducted on Ore sand well RI-2 on

June 24, 1993. This well was pumped for 46 minutes at an average

rate of 3.5 gal / min. The pumping and field water quality data is

presented in Table 10B-2. Figure 10B-2 presents the drawdown plot

of the pump test data. The straight-line fit of this drawdown data

yields a transmissivity of 1170 gal / day /ft.

O
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1
1

g10B.3 RI-3 TEST

A single-well pump test was also conducted on Ore sand well

RI-3. Table 10B-3 shows that this well was pumped at an average

rate of 7.6 gal / min for 52 minutes. The plot of the drawdown data

is presented in Figure 10B-3 and yields a transmissivity of 3720

gal / day /ft for the Ore sand aquifer in this area. .

*
.

!
!

|

10B.4 RI-4 TEST |
|

The Ore sand aquifer in the area of monitoring well RI-4 is

confined. Table 10B-4 presents the pumping data for this pump
,

I
j test. This well was pumped at an average rate of 8 gal / min for

almost three hours. Figure 10B-4 presents the plot of the drawdown
!

data and shows that, during the early portion of the drawdown, well

storage was significant. The fit of the straight-line portion of I

the curve after the well storage effects has declined, yielding a

| transmissivity of 1170 gal / day /ft.

Recovery data was also monitored af ter the pumping of RI-4 had

stopped. Figure 10B-5 presents the recovery plot of this pump

test. It yields a transmissivity of 880 gal / day /ft. The recovery

I
data was not measured for an equal period of time as the pumping

data ande therefore the recovery straight-line may have been

flatter and might have produced a larger transmissivity if more

data had been collected. The recovery transmissivity is not

thought to be as accurate as the drawdown transmissivity for this

pump test.

O
10B-2
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10B.5 RI-5 TEST

Ore sand well RI-5 was pumped at an average rate of 6.7

gal / min for 41 minutes (see Table 10B-5). The Ore sand is

unconfined in this area. Figure 10B-6 presents the plot of the

drawdown data on a semi-log plot. The early time slope yields a-

transmissivity of 753 gal / day /ft while the later slope yields a
,

transmissivity of 2164 gal / day /ft. The early time transmissivity

is thought to be more accurate because it is likely that.the later

straight-line slope is a function of the vertical flow effects in-

this unconfined aquifer. Therefore, a transmissivity- of 753

gal / day /ft is thought to best represent the aquifer at this

location.

O
10B.6 RI-6 TEST

Table 10B-6 presents the single-well pump test conducted on .

the unconfined Ore sand aquifer at well RI-6. Figure 10B-7
|

presents the fit of the straight-line plot for this pumping well.

The early time data during this drawdown test shows the effects of

significant well storage. Therefore, the data af ter ten minutes of

pumping was used to fit the straight line. This straight line

yields a transmissivity of 812 gal / day /ft.

10B.7 HI-7 TEST .

|
Well RI-7 is completed in the unconfined portion of the Ore

sand. Table 10B-7 and Figure 10B-8 present the drawdown data for

O i
this pump test. The plot of this drawdown data was not typical of

i

10B-3
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gthe Ore sand wells yielding a very low transmissivity of 11.4

gal / day /ft. These results indicate that well RI-7 may have some

type of completion problem and the results from this test should be

used with caution.

10B.8 HI-9 TEST
9

Table 10B-8 presents the pumping data for Ore sand well RI-9.

This well was completed in the lower portion of the Ore sand where

the aquifer is slightly confined. Figure 10B-9 presents the semi-

log plot of the drawdown data for this pump test. It yields a

transmissivity of 2020 gal / day /ft for the lower zone of the Ore

sand in this area.

10B.9 HI-150 TEST

Two single-well pump tests were conducted on Upper sand well

RI-15U. Tables 108-9 and 10B-9A present these two pump tests. The

semi-log plots of the drawdown for these two pump tests are

presented in Figures 10B-10 and 10B-10A. They yield similar

transmissivities of 13. 4 and 10.4 gal / day /f t, respectively, for the

Upper sand in this area.

10B.10 RI-240 TEST

Upper sand well RI-240 was pumped at an average rate of 1.5

gal / min for 77 minutes. Table 10B-10 presents the field water

quality data and pumping data for the pump test. The later

gdrawdown data from this pump test was matched to yield a

10B-4
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transmissivity of 1.8 gal / day /f t (see Figure 10B-11). Well RI-24U

was re-sampled on August 24, 1993. Table 10B-10A presents the

sampling data for the second test.

4

10B.11 BI-250 TEST

RI-25 was sampled on June 23 and August 19, 1993. These two
,

sets of sampling data are presented in Tables 10B-11 and 10B-11A.

No drawdown data was obtained from these two tests because a ball

sample had to be used instead of a pump sample.

10B.12 RI-30U TEST

Table 10B-12 presents the pump test data for well RI-300.

[]) Figure 10B-12 shows the plot of-the drawdown data from this pump

test which yields a high transmissivity of 1230 gal / day /ft for the

Upper sand in this area. Table 10B-12A presents the sampling-data

from the second test on well RI-300.

10B.13 RI-42C TEST

A pump test was conducted on well RI-42C by pumping this well
'

at 20 gal / min for 241 minutes. Table 10B-13 presents the drawdown

data for this pump test while Figure 10B-13 presents the plot of

the drawdown data. The straight-line fit of the drawdown data

yields a transmissivity of 7765 gal / day /ft, It is possible that

this transmissivity is too high because this is an unconfined

portion of the aquifer and the early straight-line portion of the ,

"
(:)
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gdrawdown, which is indicative of the transmissivity, was not

adequately defined by this test

10B.14 RI-43C TEST

Ore sand well RI-43C was pumped at an average rate of 20

gal / min for 411 minutes on January 6,1993. Figure 10B -14 presents
.

the plot of the straight-line data during this test. The straight

line yields a transmissivity of 636 gal / day /ft.

O

O
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TABLE 10B-1. AQUIFER-TEST DATA FOR PUMPING WELL RI-1.

TIME TIME g
SINCE SINCE W

PURPING PUMPlNG 4ATER CONDUCTIVlir

STARTED STOPPED WATER LEVEL. MA4tsN DISCHARGE TEMFEFATURE (usnes/ts i oH

MTE TI*E (t. sin) It'.sini t/t' iit eica 9) titi lo:s) (deg C) :5 deg C) (units;

_ _ _

933622 1518 -- -- -- 122.30 -- -- -- -- --

!!!5 LEnER Puma

15:5 -- -- -- 1B: 33 -- -- -- -- --

1611 -- -- -- 102.10 -- -- -- -- --

9:26"4 1519 -- -- -- 132.23 -- -- -- -- --
.

1511 LO=ER PUaP

1519 -- -- -- 122.:1 -- -- -- -- --

1528 Pla? ON

15:9.5 GENEFATCP GU!i

1716 -- -- -- 102.:6 -- -- -- -- --

1717 LCsER FT'
1719 -- -- -- 12:.27 -- -- -- -- --

1725 PUMP CN

1726 1
-- -- !?3.91 1.64 -- -- -- --

1726.5 1.5 - -- 123.94 1.67 -- -- -- --

1727 2 -- -- 103.95 !. 9 -- -- -- --

1723.5 3.5 -- -- 103.93 1.71 -- -- -- --

17 9 4 -- -- 104.2B 1.7: -- -- -- --

-- -- 194.81 1,74 -- -- -- --

1729.5 4.5

17:8 5
-- -- 124.02 1.!! -- -- -- --

1730.5 5.5 -- -- 104.04 1.77 -- -- -- --

1731 6 -- -- 104.25 1,73 -- -- -- --

1731.5 6.5 -- -- - - 3.7 -- -- --

1732 7 -- -- 104.28 1.31 -- -- -- --

1733 8 -- -- 104.12 1.33 -- -- -- --

1734 9 -- -- 104.11 1.34 - -- -- --

1735 12 -- -- 104.12 1.55 -- -- -- --

1736 !! -- -- 124.12 1.55 -- - -- --

1737 12 -- -- 184.14 1.67 -- 12.8 799 7.1

-- -- 184.15 1.88 -- -- -- --

1738 13

194.16 1.E5 -- -- -- --

17!9 14 -- -

1748 15 -- -- -- -- -- 11.5 798 7.8

1741 16 - -- 194.16 1.39 -- - -- --

1742 17 - -- 124.16 1.39 -- -- -- --

-- -- -- -- 3.9 -- -- --

1742.5 17.5
124.17 1.it -- -- -- --

1744 19 - --

1745 2B -- -- 184.17 1.;B -- -- -- --

1746 21 -- -- 124.18 1.71 -- -- -- --

1747 22 -- -- 134.18 1.31 -- - -- --

1748 : -- -- 164.18 1.71 -- -- -- --

1749 ; -- -- 124.14 1,i: -- -- -- --

17!B : -- - 124.19 1.i: -- -- -- --

-- -- -- -- -- 11.5 793 7.11751 26

1751,5 TITRATION 5,2 el

1752 27 - -- 124,;B 1.;3 -- -- -- --

10 B- 2 2 ATT 10.1-102 i
!

(Revised 2/94) !

1

1
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TABLE 10B-1. AQUIFER-TEST DATA FOR PUMPING WELL PI-1 (centinued).

TIME TIFE

SINCE SINCE I

l

PUMPING PUMPlNG WATER CONDUCTIVITY l

STARTED SIDPPED haiE; LEVEL D4:mLCWN LIECH :GE TEnFE;;TUFE fuenes/ta t ed

DATE TlaE tt.stnl (t'.aln) t/t' (it belen RP) (it) (gts) (ceg Cl 25 deg C) (units)

- - -

-1
-- -- 124 :1 1,;4 -- -- -- -- j1757 32

|
-- -- 184.:: 1 ;5 -- -- -- -1759 34
-- -- 124.22 1.;5 -- -- -- --1531 36

1524 39 -- -- 104,:; 1,;s -- -- -- --

1525 PunP OFF
*

1889 44 -- -- 104.:5 :,45 -- -- -- --

1914 49 -- -- 134,:5 1,;3 -- -- -- --

1815 StnPLE CDL'ECTED-

-- -- -- -- -- 11.5 749 7.!1315.5 59.5

1816 PUMP OFF

)

O
,

1

J

l

o |
|

\
|

|
ATT 10,1-103 1

103-23
, (Revised 2/94)

_ __



TABLE 10B-2. AQUIFER-TEST DATA FOR PUMPING WELL RI-2.

TIPE TIPE

SINCE SINCE

P." PING PUP. PING 4ATER C"NDUCTIVITY

STARTED STOPPED WATER LEVEL ;Rt.W:ChN DISCHARGE TEMPERATURE iusnos/cm t cH

:-ATE ilPE !t.ein) (t' aln) t/t' Ut telen MP) Ut) (ops) ideo C) 5 deq C) tunits)

- _ _

137.;6 -- -- -- -- --736 4 2:5 -- -- --

:0:6 L hER FU5P

:223 -- -- -- 1;7,;4 -- -- -- -- --

2031.5 1.5 -- -- 137.22 1.54 -- -- -- --

:33 2
-- -- 137.26 1.40 -- -- -- --

-

:0:2.5 :.5 -- -- 139.;5 1.97 -- -- -- --

:2:3 3 -- -- 139.43 2.37 -- -- -- --

20:3.5 3.5 -- -- 1:9.!8 :.14 -- -- -- --

:234 4 -- -- 139.55 2,17 -- -- -- --

22:4.5 4.5 -- -- 137.62 2.24 -- -- -- --

:335 5 -- -- 13;.65 :.:; -- -- -- --

!a;5.5 5.5 -- -- -- -- 3.5 -- -- --

139.71 :. 5 -- -- -- --

:236 e -- --

037 7 -- -- 1:9.77 :.41 -- -- -- --

2337.5 7.5 -- -- -- -- -- 11.8 1:Si 6.8

2238 8
-- -- 139.82 :.46 -- -- -- --

:339 9 -- -- 139.S5 2.45 -- -- -- --

:040 IB -- -- 139.87 2.51 -- -- -- --

~343.5 10.5 -- -- - -- -- 11.8 1"S8 6.3

~842 12 -- -- 139.93 2.57 -- -- -- --

043 13 -- -- 139.95 2.59 -- -- -- --

2044 14 -- -- 139.90 2.32 -- -- -- --

:245 15 -- -- 148.01 2.65 -- -- -- --

|246 16 -- -- 148.33 2.67 -- -- -- --

2046.5 16.5 -- -- -- -- -- !!.a 1:E8 6.9

:247 19 -- -- 148,13 2.77 -- -- -- --

285) II -- -- -- - -- 11.8 1280 6.7

2252 22 -- -- 148.19 2.83 -- -- -- --

:955 25 -- -- -- -- -- 11.8 1328 6.8

2855.5 TITPAilDN 3.9 el
:257 27 -- -- 149.24 2.39 -- -- -- --

2178 38 -- -- -- -- -- 11.8 1290 6.a

141.29 2.93 --
2185 35 -- --

-- -- -- -- -- 11.8 1239 6.92110 48
- -- 148.33 2.97 -- -- -- --!!!2 42

2115 SAMPLE COLLECTED
-- -- -- -- -- 11.8 1283 6.82115.5 45.5

2116 PUMP 0FF

O

10B-24
ATT 10.1-104

(Revised 2/94)
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TABLE 10B-3. AQUIFER-TEST DATA FOR PUMPING WELL RI-3.

TIME TIME

SINCE SINCE

AUPPING PUMPING e4TER CCNDUCTIVITY

STuTED STCPPED WATER LEVEL DMWDOWN DISCHARGE TEMPEuiURE tuohos/cs t cH

MTE ' ! ,'E ft. sin) It' sin) t/t' H t belon MP) Ut) (c;s) (deg C)' 25 deg C) (unitsi
- - -

?!262: 13 9 -- -- -- 218.69 -- -- -- -- --

1::3 - -- -- 213.43 -- -- -- -- --

!]:4 4"P CN
13:4.5 0.5 -- -- 214.38 4.19 -- -- -- --

17:5 1 -- -- 215.40 4.70 -- -- -- --,

13:5.5 1.5 -- -- 15.51 4.82 -- -- -- --

1::6 : -- -- 215.59 4.72 -- -- -- --

13:7 3 -- -- 215.78 5.01 -- -- -- --

!!:S 4 -- -- |15.79 5.10 -- -- -- --

13:3.5 4.5 -- -- -- -- 7.6 -- -- --

13:9 5 -- -- 213.55 5.13 -- -- -- --

1338 6 -- -- 215.98 5.21 -- -- -- --

!!31 7 215.94 5. 5 -- -- -- ---- --
|

1332 3 -- -- |15.97 5.:3 -- -- -- -

1;;;,5 g,5 .. .. .. .. 7,, .. .. ..

1: 3 0 -- -- :15.09 5. 0 -- -- -- --
'

!~34 10 -- -- 216.81 5.32 -- -- -- --

1335 11 -- -- 216.33 5.34 - -- -- -- |

1335.5 11.5 -- -- -- -- - 13.0 1338 7.1
>

133a 14 -- -- -- - -- 1:.5 1:23 7.1
1343 16 - -- 216.12 5.43 - -- -- --

1343 19 -- -- -- -- -- 13.3 1:09 7.1
i;45 21 -- -- -- -- 7.5 -- -- --

1326 22 -- -- 216.18 5.49- -- -- -- --

1350 26 -- -- -- -- -- 13.8 1299 7.!
1358.5 SLISH7 H25 3MELL

1351 TITRAi!0N 4.4 al
135a 34 -- -- 216.38 5.61 -- -- -- --

1401 37 -- -- -- -- 7.7 -- -- --
|

1833 39 13.8 1:90 7.1-- -- -- -- --

|

1884 48 216.34 5.65-- -- -- - -- --

1435 41 -- -- 216.35 5.66 -- -- - --
!

1487 43 -- -- -- -- -- 13.8 1298 7.1

1410 46 -- -- 216.37 5.68 -- -- - --

1812 48 13.3 1299 7.1-- -- -- -- --

|
1413 SAMPLE CDLLECTED

1413.5 49.5 13.3 1298 7.1- -- -- -- -

1414 58 -- -- 216.39 5.70 -- -- -- --

1416 PUMP OFF

,

O
|

|

10B-25
ATT 10.1-105
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TABLE 10B-4. AQUIFER-TEST DATA FOR PUMPING WELL RI-4. l
1

il5E TIME

SINCE SINCE

't"?!N3 PUP. PING MATER CCNDUCi1VliY |

SIAT1TED SICPPED mAIER LEVEL M;OCWN 'l3CHA96E TEMPERAIU9E (usnes/ca ! OH

'AIE TIME (t.alni it'.aln) t/t' tit celow FF) liti sq;a) (deq C) ~5 deg C) fuq1tsi
l

- - _

:33622 5:5 -- -- -- 159.20 -- -- -- -- --

g35 -. .. .. 137.35 -- -- -- -- --

g4) .. .. .- 39,72 ._ .. .. .. ..

,

344 .. .. -- ig;,;1 .. .. .. .. ..

g44 -- .. .. 199,95 .. .. ._ .. ..

345 PU"P 3N

345.5 3.5 -- -- 194.18 4.15 -- -- -- --

246 1
-- -- 195.71 5.76 -- -- -- --

346.5 1.5 -- -- 197.34 7.20 -- -- -- --

$47 : -- -- 13.22 3.07 -- -- -- --

347.5 2.5 -- -- 148,94 3.!c -- -- -- --

243 3 -- -- 199,49 9.54 -- -- -- .-

B48.5 3.5 -- -- ~28.15 19.10 -- -- -- --

649.7 3.7 -- -- -- -- 3.1 -- -- --

949 4 -- -- :23.57 10.6 -- -- -- --

350 5 -- -- :21.39 11.44 -- -- -- --

251 6 -- -- ^81.99 11.95 -- -- - -

B5: 7 -- -- :22.35 12.49 -- -- -- --

253 8 -- -- :82.72 12.77 -- -- -- --

B54 ? -- -- -- -- B.B 14.0 B:8 6.'
555 la -- -- :23.16 13.:1 -- -- -- --

-- -- 283.45 13.50 -- -- -- --256 11

557 12 -- -- 233.65 13.73 -- -- -- --

553 13 -- -- :03.85 13.99 -- -- -- --

359 14 -- -- :13.95 14.B8 -- -- -- --

908 15 -- -- :84,99 14.14 -- -- -- --

i

902 17 -- -- -- -- -- 14.8 378 6.5 1

-- -- -- -- B.4 -- -- -- !cat 10
l

995 23 -- -- :84.57 14.62 -- -- -- --

|
917 22 -- -- 294.72 14.77 -- -- -- -- l

;gg 24 _. .. .. .. 9,1 ._ .. ..

- -- -- -- -- 13.5 332 6.: I918 :5
;

911 26 - -- 294.96 15.81 -- -- -- -- |

|

912 27 - -- :25.22 15.07 -- -- -- -- i

913 :B - -- 285.27 15.12 -- -- -- --

915 38 -- -- 285.16 15.21 -- -- -- --

916 31 -- -- |25.23 15.25 -- -- -- -- i

225.35 15.43 -- -- -- -- I9:8 25 -- --

92! 3B -- - *2L45 15.53 -- -- -- --

933 45 -- -- :25.65 15.78 -- -- -- --

-- -- :25.72 15.77 -- -- -- --935 58

937 52 -- -- -- -- -- 13.5 530 7.2

940 55 -- -- :25.31 15.So -- -- -- --

g037 52 -- -- -- -- -- 13.5 ?32 7.2

942 57 -- -- -- -- 3.4 -- -- --

10B-26
ATT 10.1-106

(Revised 2/94)
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TABLE 10B-4. AQUIFER-TEST DATA FOR PUMPING WELL RI-4 (continued).

O
TIME TIME

SINCE SINCE

PUM51NB FUMP!N6 WATER CONDUCTIVITY j

Si.'.RTED STOPPED WATER LEVEi. DRAWDChN DISCFARGE TEMPE.RATUGE (uahes/cs a pH
'

DATE T!PE (t. sin) (t' sin) t/t' (ft belen 9P) Uti igos) ideg C) 25 seg C) (unito

_ _ _

13.5 3:3 7.3543 53 -- -- -- -- --

225.89 15."4 -- -- -- --
945 eg -- --

c47 62 -- -- :35.92 15.97 -- - -- --

.

285.95 16.32 -- -- -- -

949 34 -- --

9!B 65 -- -- 235.97 16.22 -- -- -- --

226.22 16.27 -- -- -- --

c-55 70 -- --

3.3 13.5 938 --
,

757 72 -- -- -- --

1700 SAMPLE COLLECTED

13.5 93 7.11202.5 75.5 -- -- -- -- -

1920.7 ilTRATION 4.35 al
:06.19 16.:s -- -- ~ --

1989 93 -- --

-- -- 226.26 16.311916 VI
-- -- -- --

:36.46 16.!! -- -- - --

1843 115 -- --

-- -- -- -- 3.0 -- -- --

12!4 129

26.55 16.63 -- -- -- --
12 " 1:0 -- -

-- -- -- -- 3.3 -- -- --

1104 139

:06.56 16,63 -- -- -- --

1125 143 -- --

-- -- :26.62 16.67 -- -- -- --
.lit: 147

-- -- 236.c9 16.73 -- -- -- --

11:a 165

9.B -- -- --

1132 167 -- -- -- --

-- -- 206.71 16.761135 178
-- -- - --

1136 PUMP 0FF

1145 159 9 28.8 !?3.48 3.53

1146 181 IB 12.1 193.28 3.33'

1147 132 11 16.5 193.12 3.17

!!aa 183 12 15.3 192.97 3.32

1149 164 13 14.2 192.85 2.98

1150 105 14 13.2 192.72 2.77

!!51 126 15 12.4 192.62 2.o7

1152 187 16 11.7 192.53 2.55

!!53 188 17 11.1 192.44 :.49

1154 189 18 18.5 192.36 2.41

1155 199 19 19.31 192.29 2.34
-

1:23 283 32 6.34 191.69 1.74 ;

1214 19 38 5.58 191.54 1.59
-

O

ATT 10.1-107
108-2'l

(Revised 2/94)
. . .
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TABLE 10B-5. AQUIFER-TEST DATA FOR PUMPING WELL RI-5.

.

T !!'E TIME g
SINCE SINCE W

PU'. PING PUMPING al A TE: CCNDUCTIVITY

STARTED STOPPED #7ER LEVEL SUWCCw4 0'SCHUGE TEFEGiu'E tunnes/ca e cH

DATE Tl"E it.ein) (t' sin) t/t' N t belo. ,*P) tit) Igal teea C) :5 seg C) (units)

__ _ _

: 2629 1:45 -- -- -- :B:.12 -- -- -- -- --

LC' ER PPP1:46 s

1:54 -- -- -- :28.58 -- -- -- -- --

1:55 FUMP CN

- 1:55.5 3.5 -- -- :34.:8 2.2B -- -- -- --

1:56 1 -- -- 254.59 2.47 -- -- -- --

1:56.5 1.5 -- -- :35.27 3.15 -- -- -- --

1:57 : -- -- :35.59 :.47 -- -- -- --

1:57.5 :.5 -- -- :S!.33 '.71 -- -- -- --

1:53 3 -- -- :36.03 .71 -- . -- -- --

1:53.5 '.5 -- -- :56.19 4.36 -- -- -- --

-- -- :B6.59 4.47 -- -- -- --1259 4

1259.5 4.5 -- -- :56.39 4:7 -- -- -- --

1:29 5 -- -- :36.46 4. 4 -- - -- --

1:28.5 5.5 -- -- -- -- -- 15.3 1878 7.1

I!81 6 -- -- :06.59 4.47 -- -- -- --

1302 7 -- -- :36.68 4.5o -- -- -- --

1322.5 7.5 -- -- -- -- 6.B -- -- --

1304 i -- -- 236.B2 4,79 -- -- -- --

1 35 la -- -- :36.87 4.7! -- -- -- --

1335.5 18.5 -- -- -- -- -- 14.5 1488 7.1
-- -- 56.92 4.e3 -- -- -- --!!B6 11

1:87 12 -- -- 286.96 4.34 -- -- -- --

1309 13 -- -- :56.99 4.37 -- -- -- --

1309 14 -- -- :57.22 4.98 -- -- -- --

1318 15 -- -- 297.25 4.93 -- -- -- --

1318.5 15.5 -- -- - -- -- 14.3 1818 7.1

1312 17 -- -- -- -- 6.7 -- -- --

1313 18 -- -- 297.13 5.11 -- -- -- --

1314 19 -- -- :97.15 5.33 -- -- -- --

1315 :B -- -- 297.17 5.25 -- -- -- --

297.19 5.17 -- -- - --1316 21 -- --

-- -- -- -- -- 14.3 1453 7.11317 22
-- -- -- -- 6.7 -- -- --1328 :5

1321 26 - -- 257.26 5.14 -- -- -- --

1322 27 |B7.28 5.16 -- -- -- --- --

-- -- 287.29 5.17 -- -- -- --13:3 29

13 4 :' 237.33 5.18 -- -- -- ---- --

1325 3MPLE COLLECTED

!!:5.3 73.3 -- -- -- -- -- 14.3 1450 7.1

13:5.5 TITRATION 7.6 al

13:2 37 -- -- 297.48 5.:3 -- -- -- --

1:33 33 -- -- 237.41 5.:9 -- -- -- --

1334 39 -- -- :87.42 5.:8 -- -- -- -- g
-- -- 287.43 5.31 -- -- -- --

1335 48

1336 PUMP CFF

ATT 10.1-108
14 R . ?.8

(Revised 2/94)
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TABLE 10B-6. AQUIFER-TEST DATA FOR PUMPING WELL RI-6. j
,

c

TIME TIME

SIN:E SINCE |
PUMP!NS PUMP!NG HiER CONDUCTIVITY

Si4TED ST0FFED niER LEVEL DAan;0W Dl3CHMGE TEMPERATURE (u ees/ca ? oH

DATE ilPE (t.aln) It'.eini t/t' (ft beltw MP) Ht) (Qrs) (0eg C) 25 deo C) funits)
_ _ _

332629 1020 321.:4 -- -- -- -- -- |
-- -- --

1985 LOWER PUMP

1020 -- -- -- 3:9.10* -- -- -- -- --

1821 PUMP ON

1021.5 3.5 -- -- 3 :.92 1,63 - -- -- --
;

1222 1 -- -- 3:4.34 '.10 -- -- -- -- !
!10:2.5 1.! -- -- 3:5.13 .99 -- -- -- --.

-- -- -- -- !1023 -- -- 3:5.90 4.9
|10:3.5 2.5 -- -- 3:6.63 5.37 -- -- -- --

1824- 3 -- -- 327.17 5.9. -- -- -- -- |
1224.5 3.5 -- -- 3:7.66 s.42 -- -- -- -- |

-- -- 322.29 5.34 -- -- -- -- !1825 4

|1825.5 4.5 -- -- 3:8.46 7 :: -- -- -- --

1926 5 -- -- 3:6.84 7.60 - - -- --

1926.5 5.5 -- -- 3:4.33 3.24 -- -- -- --

1027 6 -- -- 3:4.96 S 6: -- - -- --

O i'7s > -- -- 33a.61 4.37 -- -- -- --
.

-- -- -- |1929.5 7.5 - -- -- -- 5.6
-- - -- - |1829 3 -- -- 331.11 7.37

1930 4 -- -- !;1.42 !?.16 -- -- - --

1938.5 9.5 -- -- -- -- -- 14.8 1:90 7.0

1831 la -- -- 331.72 10.46 -- -- -- --

1932 11 -- -- 3;1.98 10.66 -- -- -- --

1833 12 -- -- 331.99 10.75 -- -- -- --

1835 14 -- - 332.16 18.92 |- -- -- --

1935.5 14.5 -- -- -- -- 5.9 -- -- --

1836 15 -- -- 332.29 11.25 -- -- -- --

1836.5 15.5 -- -- -- -- -- 14.8 1483 7.3

1939 la 332.49 11 5-- -- -- - -- --

1948 19 -- -- 332.54 11.30 -- -- -- --

1848.5 19.5 -- -- -- -- - 14.0 1498 7.8

1944 23 332.73 11.49- -- -- -- -- --,

1945 24 332.76 !!.52 -- -- -- --- --

1946 25 332.78 11.54- -- -- -- -- -

1247 26 -- -- 332.81 !!.57 -- -- -- --

1847.5 26.5 -- -- -- -- -- 14.8 1898 7.0

1849 23 -- -- 332.52 11.!B -- - -- --

1958 29 -- -- 332.88 11.64 -- -- -- --
,

5.8 -- -- -- l1253 32 -- -- -- --

1855 4 -- -- 332.94 11.73 -- -- -- --

1256 35 -- -- 333.30 11.76 -- -- -- --
lO !1957 36 -- -- 3!3.33 11.79 -- -- -- --
i

1254 33 -- -- 333.25 11.81 -- -- -- -
'

1108 PUMP DFF

1151 SA*PLE COLLECTED

ATT 10.1 109108-.29
(Revised 2/94)
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TABLE 10B-6. AQUIFER-TEST DATA FOR PUMPING WELL RI-6 (continued).

TIME TIME

ilNCE SINCE

0.NING PU? PINS sATER CC9DUCTIVITY

STARTED SiCFPED nATER LEVEL DRAsD0nN DISCHARGE TEMPERATURE (uancs/cs t 9
OATE TlaE tt.sini (t', sin) t/t' Ut telen MP) tit) Ig;s) (deg C) ~5 deq C) (units)
_ _ _

:1 1,3 y,$ .. .. .. .. .. .. .. ;,3

1151.7 TliFATION 8,4 si
.

O

.

O

108-30 ATT 10.1 110

(Revised 2/94),
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1 -TABLE 10B-7. AQUIFER-TEST. DATA FOR PUMPING WELL RI-7.

TIME TIME

SINCE SINCE

PUMPlNG PUMPlNS WATER CONDUCTIVITY

STARTED STOPPED WATER LEVEL DR4WDOWN DISCHARGE TEffEMTURE (vanos/ca 8 W
DATE TIME (t.atn) (t' sin) t/t' (ft belon MP) (it) (oral (deo C) 5 deo C) funits)
_ _ _

9'26:9 1:5 249.64 -- -- -- -- ---- -- --

1533 LOWER Pb?5

1538 :49.36-- -- -- -- -- -- -- --

1544 PbMP ON
*

252.78 -- -- -- -- --1545 -- -- --

1548 252.92-- -- -- -- -- -- -- --

1548 NO W E9 PUPP 0 F
9'8638 l*!5 249.61-- - -- -- -- -- - --

1357 LOWER PUMP

j;;g .. .- -- ;49, 4 .- .. .. -- ..

1439 PU'tP DN

1439 1 :53,44 4,33-- -- -- -- -- --

1499.5 1.5 -- -- 254. 1 4.60 -- -- -- --

141g 2 -- -- 254,;g 4.69 - -- -- --

'

1418.5 2.5 -- -- 054.32 4.71 -- -- -- -

1411 3 -- -- :54.32 4.71 -- - -- --

1411.5 3.5 -- -- 254.31 4.70 - -- -- --

/
141: 4 - -- 254 :8 4.o7 -- -- -- --

'

1413 5 -- -- 254.65 5.04 -- -- -- --

1413.5 5.5 -- - 254.72 5.!! -- - - -

1414 6 -- -- 254.74 5.13 -- -- -- ~

1416 9 -- -- :55.55 5.94 -- -- -- --

1416.5 9.5 -- -- 255.94 6.33 -- -- -- --

1417 9 256.32 6.71- -- - -- -- --

3417.5 9.5 -- -- -- -- -- 29.0 1499 7.5 '

1419 li 257.88 7.47-- - -- -- -- --

1419 11 -- -- 257.97 9.26 -- -- -- -- '

'

1429 12 -- -- -- -- 9.74 17.9 928 7.3

1823 15 259.56 9.95 -- -- -- ---- --

-- -- -- -- |1424 16 :59.57 ? 96-- --

1425 17 -- -- -- - -- 17.8 730 7.!
1825.3 NO WATER. USED AS SAMPLE

1426 PUMP OFF ;

!

.

!

|
.,

'|

O 1
,1

1

2

ATT 10.1-111 1

10B-31 (Revised 2/94)
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TABLE 10B-8. AGUIFER-TEST DATA FOR PUMPING WELL RI-9.

O
fiME TIME

SINCE SINCE

PUFPINS FUMPINS MATER CCNDUCT!VITY

STARTED STCPPED WATER LEVEL D9t.dDC n LI5CA'.RBE TEMPERATURE hinos/ts e o 'i

DATE IIME (t.aln) It'. sin) t/t' Nt teles 9?! Mt) (q;si (oeg C) :5 deg C) funitst

_ _ _

9336:3 I?B5 -- - -- 137.79 -- - -- -- --

1007 LCnEs PUMP

1228 -- -- -- 1:7.73 -- - -- -- --

'

1013 PUMP CN

1013.5 0.5 -- -- 139.35 1.56 -- -- -- --

1914 1 -- -- 139.06 1.54 - -- - --

1814.5 1.5 -- -- 137.21 1.4: - - - --

1215 -- -- 139.:2 1.41 -- -- - -

1015.5 .5 - -- 1;9.:B 1.41 - - -- --

igi$,7 ;,7 -- .- -- -- ,a -- .- --

1816
'

-- - 139.:1 1.42 -- -- -- --

1816.5 3.5 -- - 135.:: 1.44 - -- -- --
'

1917 4 -- - !!i.23 1.44 -- - -- --

1817.2 4.2 -- -- -- - -- 12.8 27E3 6.6

1917.5 4.5 -- -- 139.24 1.45 -- -- -- -

1818 5 -- -- 139.26 1.47 - -- -- --

1818.5 5.5 - -- 139.:8 1.49 -- - -- --

h1819 6
-- -- 139.31 1.52 -- -- -- -

1628 7 -- -- 139.;3 1.54 -- -- -- --

1929.5 7.5 -- -- -- -- -- 12.5 24 6 6.6

1821 3
-- -- 139.06 1.57 -- -- -- --

1822 9 -- -- 139.38 1.59 -- -- -- --
'

l

1223 10 -- -- 1:9.39 1.60 -- -- -- -- i

1

1224 11
-- -- 139.49 1.61 -- -- - --

!

1925 12 -- - 139.41 1.62 -- -- -- --

1926 13 -- -- -- -- 2.9 12.0 2318 6.3

1827 14 -- - 139.44 1.65 -- -- -- -- i

1828 15 -- -- 139.45 1.66 -- -- -- --

1929 16 -- -- 139.46 1.67 -- -- -- --

1838 17 -- -- 139.47 1.63 -- -- -- --

1933.5 17.5 - -- -- -- -- 12.8 2:ca 7.8

1934 21
-- -- 139.51 1,72 -- -- -- --

!!9.52 1." -- -- -- --

1235 22 - -

-- -- -- -- -- 12.2 2:56 7.81935.5 22.5
- -- 139.54 1.75 |1837 24

1937.5 TITRATICN 6.1 el
1:9.55 1.76 -- -- -- --

1233 25 -- --

1339 26 -- -- 139.56 1.77 -- -- -- -- !

1848 SAMPLE CCLLECTED |

1946 :3 -- - 139.53 1.79 - -- -- -

1:c,59 1,30 -- - -- --

1947 34 -- -

1848 35 -- -- 139.59 1.32 -- -- -- --

1849 36 -- -- 139.60 1,81 -- -- -- --

18!3 PbMP CIF

ATT 10.1-112

(Revised 2/94)
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TABLE 10B-9. AQUIFER-TEST DATA FOR PUMPING WELL RI-15U. !

- -

TIME TIME

SINCE SINCE

FUMPINS PUMPlNG WATER CNDUCTIVITY

STARTED STOPPED WATER LEVEL DFA DCaN DISCHARGE TEncERATUGE tunnos/cs i eH

* ATE Tine (t.ain) (t'. sin) t/t' Ift belon MP) tit) !ccei 4:eg C) 25 deg C) (unitsi-

- _ _

1:26 5 1:29 -- -- -- 175.35 -- - -- -- --

1:21 L:nER PUMF
,

179,:7 .. .. .. .. .. |3:34 .. .. ..

1:27 PUMP DN -

1:07.5 3.5 131.52 '.17 -- -- -- --- -- --

1:23 1 -- -- 122.50 a.15 -- -- -- --

!!93.5 1.5 -- -- -- -- -- 13,8 :90 6.1
|1:00 2 -- -- !!: 50 4.1! -- -- -- --

1210 NO WATER TO SURFA:E

1:16 L0hER PunF

1217 PUNP ON

1:17.5 12.5 -- -- 181.46 3.!! -- -- -- --

{1:18 11 -- -- 183.19 4.3I -- -- -- --

1:18.5 11.5 -- -- 194.61 6:6 -- -- -- --

1219 12 -- -- 185.50 7.5! -- -- -- --

1:~2 13 -- -- 1E8.59 10."4 -- -- -- --

1:29 13 -- -- 153.61 10.:: -- -- -- --

12:1 14 -- -- -- -- 3.3 1 .5 :90 B.:
12:2 PUMP OFF. N0 nATER FOR SAMFLEO

1

e

N

.

!

3 i

o

4

:
)
.

I l

(} f
i

<

4

e

10B-33 Acri 10.1-113#

(Revised 2/9h4)
|
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TABLE 10B-9A. AQUIFER-TEST DATA FOR PUMPING WELL RI-15U. 2nd TEST.

TIME IIME

SINCE SINCE

PUMPlk6 PUMPIhB WATEP CONDUCilVITY

STARTED Si0FFED HATER LEVEL DRAWDChN ;lSCR1GE TE H BATURE tushesics ! cH

DATE TIME (t. n) It'. sin) t/t' (ft tel n MP) lit} 'ns) (99 C) 25 deq C) (units)

_ _ -_ _ -- .

932819 922 -- - -- 17B.44 - -- -- - --

901 LC=ER PUF;

915 -- -- -- 177.22 -- -- -- -- --

*

919 PUMP CN

919.5 B.5 -- -- 122.35 1,91 -- -- -- --

920 1
-- - 181.' B :.56 -- -- - -- !

t

9:3 1 - -- 186.03 7.59 - - -- --

9:0.5 1.5 -- -- 131.37 2.63 -- -- -- --

921 2 -- -- ;31.14 :,71 -- -- -- --

922
-

-- -- 181.47 3.33 -- -- - --

922.5 3.5 -- -- 181.oS !.21 -- -- -- --

928 5 -- -- 121.97 3.53 -- -- -- --

924.5 5.5 -- - 132.40 :.96 -- -- -- --

925 6 -- -- 192.87 4.43 - -- -- --

e:5.5 e.5 -- -- 183.41 4.97 -- -- -- --

026 7 -- -- -- -- 1.8 18.3 6:3 6.;

929 IB -- -- !!6.75 B.;l - -- -- --

931 12 - -- l!!.16 9.72 -- -- - --

g9:8 1: -- -- 187.46 9. 'o 2 - 14.: 620 6.4

932 1; - -- 168.83 18.39 - -- -- --

03; la - -- 189.52 11.88 - -- -- -

934 15 -- -- 190.12 11.6B -- -- - --

935 16 -- -- 198.69 12.:5 - -- - --

c;5.5 16.5 -- -- -- -- -- 14.3 638 6.5

936 17 -- -- 191.25 12.81 -- -- -- --

937 18 -- -- 191.79 10.;5 - -- -- --

938 19 -- -- 192.31 13.87 -- - -- -

939 29 -- -- 192.83 14.39 -- -- -- --

943 :1 -- -- -- -- -- 15.8 553 6,5

943 24 -- -- 194.97 16.53 -- -- -- --

94a 25 -- -- 195.49 17.85 -- -- -- --

945 PUMP DFF

046 ilTEATIDX 14.7

!

O

ATT 10.1-114
1

10B-34 I
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TABLE 10B-10. -AQUIFER-TEST DATA FOR PUMPING WELL RI-24U.

71ME TIME

SINCE SINCE

? UMPING PUMP!N6 nATER CONDUCTIVITY

STAR 7ED STOPFED WATER LEVEL DRAG 0hN DISC M GE TE."SERATURE (usnes/ca t! 08
; ATE 71".E (t. sin) (t'.atn) t/t' Nt below MPI i4t) t us) ideg C) 25 deg C1 (unitsi
_ _ _

7262: 3:2 -- -- -- 68.7~ -- -- -- -- --

4:3 4-GB.el MP=.81 I

33g .. .. .. 3g,71 .. .. .. _, ..

gq .. .. .. sg,7; .. .. .. . . . .

ggg .. .. .. 63,71 .. .. .. .. . . .

855 -- -- -- 50.71, -- -- -- -- --

308 -- -- -- 68.70 - -- -- -- --
,

gg4 .. .. .. $g,71 .. .. - .. ..

:]; .. .. .. 3g,71 .. .. .. ..

c;1 .. .. .. 43,73 .. .. .. .. ..

c52 .. .. .. 3g,71 .. .. .. .. ..

e57 .. .. -- 68.72 -- -- -- -- --

1812 SUMP IN

igi4 .. .. .. 5;,13 .. .. .. .. ..

1233 PUMP CN

1837 4 -- -- e4.37 '.67 -- -- -- --

1972 5 -- -- e5.51 4.31 -- -- -- --

1839 6 -- -- 6e 51 6.11 -- -- -- --
'

1940 7 -- -- 67.96 7.26 -- -- -- --

-- -- -- -- )1841 8 -- -- $9.14 B.44

1842 7 -- -- 79.21 9.51 -- -- -- --

1942.5 9.5 -- -- -- -- 1.1 -- -- --

1943 12 -- -- 71.29 18.54 -- -- -- --
i

1846 13 -- -- 74.23 13 3 -- -- -- -- |
1949.5 15.5 -- --

' 75.5; 15.1: -- -- -- --
l

-- -- -- -- -- 13.7 $;8 -- |1949 16

1851 16 -- -- 77.25 16.55 -- -- -- --

1852 19 -- -- -- -- 3.56 -- -- --

-- -- 78.55 17.35 -- -- -- --1954 21

1856 23 -- -- 79.88 16.00 -- -- -- --

1858 PURP STOPPED

1188 PUMP ON

1118 37 -- -- 79.95 19.25 -- -- - --

-- -- -- -- |EE.94 29.24!!!4 41 -- --

I1119 45 -- -- -- -- 3.:4 18.3 670 --

!!21 48 -- -- 62.52 21.82 -- -- -- --

-- -- 83.28 ::.081124 51 -- -- -- --

1126 INCREASED Q

1129 56 -- -- 58.36 :9.66 -- -- -- --

11:8 57 -- -- -- -- 2.: !!.; 742 .E

44.71 Ti.71 -- -- -- --!!3'.5 60,5 -- --

106.34 45.4 -- -- -- --
1137 64 -- --

1139 66 -- -- 129.22 48.52 -- - -- --

;,; .. ~ ..14g ;g .. .. .. -

1143 78 -- -- 114.13 53.43 -- -- -- --

,108-35 ATT 10.1-115

(Revised 2/94)



TABLE 10B-10. AQUIFER-TEST DATA FOR PUMPING WELL RI-240 (continued)
,

TIME TIME

SikCE SINCE

FUPPING PUMPING WATER CONDUCTiYlTY

STMTED STOPPED =ATER LEVEL DDAaDC=N DISCHUGE TEM?ERATUEE iusnes/cs a ew

LAIE T15E tt.aln) (t' sin) tit' (4t below MP) itti ic;s) (deg C1 5 dea C) (units)

_ _ _ _

1144 71 -- -- -- -- -- !!.. : da 3.4

1146.5 73.5 -- -- 117.61 !6.41 -- -- -- --

1148 75 -- -- -- -- -- 13.3 6!0 6.5

1149 St.aPLE T4 KEN

1144.5 16.5 -- - 11?.44 58.7c -- -- -- --

.

!!!0 PUMP OF'

1:27 S4 17 !.53 !!5.10 54.48

1211 92 :1 4.s7 115.28 54.:5

1:14 101 :4 4.:1 115.37 54.37

1:17.5 194.5 27.5 LB3 !!5.06 54.36

O

!

|
,

O

ATT 10.1-116
10B-36

(Revised 2/94)*
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TABLE 10B-10A. AQUIFER'-TEST DATA FOR PUMPING WELL RI-24U. 2nd TEST.

TIME f!ME

SINCE SINCE 1

PUMPINS PUMPING WATER CONDUCTIVITY

STARTED STOPPED WATER LEVEL DRAWDOWW DISCHARGE TEMPERATURE funnos/ca e gg

DATE TIME- (t. sin) it'.ain) t/t' ift below 3F) (ft) taps) toeg C) :: deg C) funits)-
_ _ _

!

|63.43 -- -- -- - --i30819 1135 -- -- --

1136 L0hER PUMP l.

'!.. .. .. 62.17 -- -- - - - -- --gj g

'I
'

61.41 -- -- -- -- --1 06 -- -- --

1241 START BAIL

1245 4 -- -- -- -- -- 15.8 1849 7.3
'-- -- -- -- -- 12.3 1850 7.01:52 i

11.3 1878 7.912!8 17 -- -- -- -- --

-- -- -- -- -- 11.8 1930 7.81385 24

i

O
,

4

:

!

,

;

O ;
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TABLE 10B-11. AQUIFER-TEST DATA FOR PUMPING WELL RI-25U.

O
il"E TIME

SINCE SINCE

SLf?!WB PUMP!NS WATER :COUCTIVITY

STARTED SiOFFED WATER LEVEL ?;c4M 013 CHAR 6E TE"FERATURE tupos/cs @ oH

OATE TIME (t.ains (t'.aln) t!t' ist telen FP) (iti 4:a) (deg Cl 25 deg C) lunits)

_ _ _ _

4336:3 11'5 -- -- -- 35.45 -- -- -- -- --

1:20 5'0F AIR LIFilN5
1323 -- -- -- 36.29 -- -- -- -- --

-

1535 START BAIL

!$10 3 AIL 5 6AL

1310.5 5.5 -- -- -- -- -- !!.? 17!3 0.9

1311 Ball 5 5AL
1311.5 6.5 -- -- -- -- -- 13.5 1710 e.9

13:2 BAIL 5 SAL

13:8.5 15.5 -- -- -- -- -- 10.5 le63 7.0

13:0 BAIL 5 6AL
-- -- -- -- -- 18.5 1650 6.91338.5 :5.5

1348 BAIL 5 BAL

1343.5 35.5 -- -- -- -- - 13.5 1688 6.9

1350 3 AIL 5 GAL

13!a 5 45.5 -- -- -- -- -- 12.5 1680 6.9

1400 BAIL 5 6AL. 5 AMPLE h1400.5 55.5 -- -- -- -- -- 2.! 1659 6.9

1483.7 TliRATICN 6 el

1831 STOP Ball

r

|
,

O
t
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TABLE 10B-11 A. AQUIFER-TEST DATA FOR PUMPING WELL RI-250, 2nd TEST

tiii tisi |O-
SIICI $1101 ,

PUHPIEG PUHPilG Waft 1 COIDOCfliiff I

StilftD STOPPID WifItLittL DIAWDOWI DIScillGI f!HPltifUll (6d os/en i pH

DAf! TI5! (tain) (t',ain) t/t' (ftbelovHP) (ft) (gpa) (degC) 25degC) (anits)
_ _ _

930819 1538 -- -- -- 36.42 -- -- - -- --

1531 Staff BAIL
15.1 2219 6.f1545 14 -- -- -- -- --

12.0 2259 6.816N 29 -- -- -- -- --

11.f 22N 6.81615 44 -- - -- -- --*

1616 STOP BAIL

O

.

|

!

O
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TABLE 10B-12. AGUIFER-TEST DATA FOR PUMPING WELL RI-30U.

$TIME t!ME

SINCE SINCE

PLMP!NS PURPING GTER CONDUCilVliY

siARTED SiOPPED WATER LEVEL DRAWDCeN DISCWARGE TEMPERATURE (uenos/cs e cW ,

ATE Tl"E it. sin) (t'. sin) t/t' Ut belen MP) Ut) (qcs) (deg C) 25 deg C) (units)

_ _ -

93624 1540 -- -- -- 99.57 -- -- -- -- --

1 41 LOWER PUMo

1444 -- -- -- 58.32 -- -- -- -- --

1945 PLMP ON

1945.5 d.5 -- -- 39.78 0.13 -- -- -- ---

1946 1 -- -- 82.34 1.47 -- -- -- --

!?46.5 1.5 -- -- 22.33 1.76 -- -- -- --

1:47 : -- -- 92.5: 1.95 -- -- -- --

1548 4 -- -- 32.77 :.:3 -- -- -- --

l'!B 5 -- -- -- -- 4.5 11.3 1610 6.8

1551 6 -- -- 32.27 :.:3 -- -- -- --

195: 7 -- -- 92.99 :.4; -- -- -- --

1953 3 -- -- 33.18 :.53 -- -- -- --

1954 0 -- -- 53.19 :.62 -- - -- --

li!5 la -- -- -- -- -- '2.5 16:8 6.3

1956 11 -- -- 33.:5 :.65 -- -- -- --

1957 12 -- -- 33.29 :.72 -- -- -- --

1958 13 -- -- B3,;2 :.75 -- -- -- --

1c59 14 -- -- 33.25 :.79 -- -- -- -- g
:lla 15 -- - -- -- -- 12.5 1638 6.B

|264 19 -- -- -- -- -- 18.5 16:3 6.3

2185 20 -- -- $3.48 :.91 -- -- -- --

|209 24 -- -- -- -- 4.1 18.5 1638 6.3
*

2014 F -- -- -- -- -- 12.5 1628 6.3

IBib SAMPLE COLLECTED

:916.5 31.5 -- - -- -- -- li.5 16:9 6.S

2017 TITRATION 8.4 el

:818 PUMP OFF

29125 12SE2 19847 1.28 23.51 :.94

1
i

|
|

l.
1

O
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m - TABLE 10B-12A, AQUIFER-TEST DATA FOR PUMPING WELL-RI-300. 2nd TEST.
v-.

|TIME T!hE

SINCE $1NCE j
PUMPING PUMPING WATER CONDUCilVliY '

STARTED STOPPED WATER LEVEL DRAWDCwN DISCHARGE TEMPERATURE (ushos/ca t pH i

DATE TIME (t. sin) (t'.atn) t/t' Ift belon MP) (ft) (g;s) Ideo C) 25 deg C) (units) i

|- - -

,!B8.67 -- -- -- -- --i 930819 1425 -- -- --

1426 START Ball i
,

14.8 2118 6.81435 9 -- -- -- -- ~
,

| 1445 19 -- -- -- -- -- 12.5 1960 6.9 i

-- -- -- -- -- 11.2 2228 6,91457 31'

11.9 2938 6.81518 44 -- -- -- -- --'

.

d

+

I
1

|

i O 1
!>

,

f

i 1

1 |
|

I'

i |

:

.' l
i

O
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TABLE 10B-13. AQUIFER-TEST DATA FOR PUMPING WELL RI-42C.

flEl flII

SIICI $1101

POIPIIG PHIPIIG Waft! C01D00f11!!!

STAlf!D STOPPID WAf!!LITIL DIAWDOW1 DISCillGI flHPIRAT0l! (onhos/en i pH

DATI flEt (t.nin) (',sia) t/t' (ftbelosHP) (ft) (gps) (de:0) 25desC) (naits)

__ _._ _

930107 1955 -- - -- 298.20 - - -- -- --

11N PUHFOf

1100.5 0.5 -- -- -- -- 20 - -- --

1101 1 - -- 321.00 22.80 -- -- -- --

201101.5 1.5
- -- -

- - - -

1102 2 -- - 322.82 24.62 -- -- -- --

-- -- -- -- 20 -- -- -

1192.5 2.5
'

-- - 323.51 25.31 - -- -- --

1103 3

-- -- -- -- 20 -- -- --

1103.5 3.5
- -- 323.88 25.68 -- -- -- --

1104 4

.. .. .. .. :g .. .. ..

11g4,5 4,5

1105 5 - -- 324.04 25.84 - -- -- --

1105.5 5.5 -- -- - -- 20 -- - --

1106 6 -- -- 324.20 26.00 -- -- -- --

20 - - --

1196.5 6.5 -- - -- -

- -- 324.28 26.08 - -- -- -

1167 7

1107.5 7.5 -- -- -- -- 29 - -- -

1108 8 -- -- 324.34 26.14 - -- - --

1108.5 8.5 -- - -- -- 20 - -- -

1109 9 -- -- 324.38 26.18 - -- - --

1109.5 9.5 - -- -- -- 20 -- - -

- - - - h1119 la -- - 324.42 26.22

1118.5 10.5 -- -- -- -- 20 - - --

1115 15 -- -- 324.60 26.48 - - -- --

1115.5 15.5 -- -- - -- 26 -- - --

1120 29 -- -- 324.71 26.51 -- -- -- -

1129.5 29.5 -- -- -- -- 20 - -- -

324.76 26.56 -- -- -- -

1125 25 -- --

20 -- -- -

1125.5 25.5 -- -- -- --

324.76 26.58 -- - -- --

1139 39 - -

28 -- - -

1139.5 36.5 -- - -- -

324.91 26.71 -- -- - -

11(8 48 -- -

20 - -- -

1148.5 48.5 -- -- -- --

|
124.95 26.75 -- -- -- --

1159 59 -- --

|
-- -- -- -- 29 -- -- --

1158.5 59.5 I
325.02 26.82 -- -- - -

1209 88 -- --

|
20

- --

1299.5 69.5
--

-- -- -- --

|
325.07 26.87 - - --

1229 85
-

-- -

|- -- -- -- 28 -- - -

1229.5 88.5
-- -- 325.12 28.92

-- -
-- -

1248 109
-- -- -- -- 2C

- -- -

1248.5 109.5

13H 129 -- -- 325.15 26.95 - - - -

1309.5 129.5 -- -- -- -- 20 -- -- --

1339 150 -- -- 325.21 27.01 - - -- --

325.28 27.06 - -- - --

1400 180 -- -

O'
ATT 10.1-122

10B-"7 (Revised 2/94)
.



TABLE 10B-13. AQUIFER-TEST DATA FOR PUMPING WELL RI-42C (continued).

fitt flEt

O siiCi slici
PDEPilG PUEPIIG Watti C01D00tifitt

StilftD STOPPID Wit!!I,Iith DIAWD0VI DISClitGI ft!PIRifDII (anhos/en i pH

DAf! fl!! (t. sin) (t*, sin) t/t' (ft belos EP) (ft) (gra) Ide C) 25 deg C1 (units)

_ _ _ --

1(N.5 180.5 -- -- -- -- 20 -- -- -

325.28 27.081430 210
-- -- -- --

-- --

1430.5 210.5 -- -- -- -- 20 -- - -

15H 240 -- -- 325.31 27.11 -- -- -- --

1500.5 240.5 -- -- -- -- 20 -- -- --

'

1501 PUIP 0FI

1

P

O
4

|

a

.

>

O
,
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TABLE 10B-14. AQUIFER-TEST DATA FOR PUMMb WELL RI-43C.

flII fil!

SIICI SIICI
PUEPilG PDEPIIG Witil COIDOCTITIff h
Sf1Ef!D STOPPID WAfil LIith DilO0WI DISCiltG1 TIEPillfDil (nsbes/cm t pH

DAf! TIE! (t. sin) (t',sia) t/t' (ftbelosEP) (ft) (gps) (degC) 25degC) (cnits)

_ _ _
_ _

930106 855 -- -- -- 2!B.00 -- -- -- -- --

9N PD1? 08

SN.5 0.5 -- -- -- - 28 -- -- --

901 1 -- -- 326.05 46.05 -- -- -- --

901.5 1.5 -- -- -- -- 20 -- -- --

902 2 -- -- 326.45 46.45 -- -- -- --
-

902.5 2.5 -- -- -- -- 29 -- -- --

993 3 -- -- 326.64 (6.64 -- -- -- --

903.5 3.5 -- -- -- -- 20 -- -- --

904 4 -- -- 327.19 47.10 -- -- -- --

904.5 4.5 -- -- -- -- 20 -- -- --

905 5 -- -- 327.21 47.21 -- -- -- --

20 -- -- -

905.5 5.5 -- -- -- -

327.50 (7.50 -- -- -- --

906 6 -- --

20 -- -- --

906.5 6.5 -- -- -- --

907 7 -- -- 327.71 (7.71 -- -- -- --

907.5 7.5 -- -- -- -- 20 -- -- --

908 8 -- -- 327.99 99 -- -- -- --

908.5 8.5 -- -- -- - 20 -- -- --

909 9 -- -- 328.24 48.24 -- -- -- --

h29909.5 9.5 -- -- -- -- -- -- --

910 16 -- -- 328.38 48.38 -- -- -- --

918.5 19.5 -- -- -- -- 28 -- -- --

915 15 -- -- 338.31 50.3i -- -- -- --

915.5 15.5 -- -- -- -- 29 -- -- --

928 29 -- -- 331.89 51.89 -- -- -- --

928.5 28.5 -- -- -- -- 28 -- -- --

925 25 -- -- 332.76 52.79 -- -- -- --

925.5 25.5 -- -- -- -- 28 -- -- --

939 39 -- -- 333.56 53.56 -- - -- --

939.5 38.5 -- -- -- -- 28 -- -- --

949 (8 -- -- 336.13 56.13 -- -- -- --

-- -- -- -- 29 -- -- --

948.5 49.5

950 59 -- -- 337.37 57.37 -- -- -- --

28 -- -- --

956.5 58.5 -- -- -- --

-- -- 338.24 58.24 -- -- -- --

196 65

20 -- -- --

1H9.5 68.5 -- -- -- --

339.52 59.52 -- -- -- --

1829 88 -- --

29 -- -- --

1929.5 80.5 -- -- -- --

348.32 60.32 -- -- -- --

1949 IN -- --

29 -- -- --

1848.5 1N.5 -- -- - --

-- -- 348.92 60.92 -- -- -- --

11H 129
2g -. -- --

ligg,$ 12g,$ -- -- .- .-

342.54 62.54 -- -- -- --

1138 158 -- -

-- -- -- -- 29 -- -- --

01138.5 158.5

10B-44 ATT 10.1-124
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TABLE 10B-14. AQUIFER-TEST DATA FOR PUMPING WELL RI-43C (ccantinued)

TIBt flEt i

S!ICI 51101O PURPlH PUIPlfG Watti 00ID0071f171

Stalt!D STOPPID WittiLITIL DIAWD0VI DISCElfGI f!EPIRAf0I! l u hos/en 9 pH

Datt fl!! (t.nial (t',sia) t/t' (ftbelos!?) lit) (gpa) (deg C) 25degC) (units)
_ _ _

i343.47 63.47 -- -- -- -12N 180 -- --

20 -- -- -- )12N.5 180.5 -- -- -- --

344.12 64.12 -- -- -- -- i

1230 210 -- --

-- -- -- -- 201230.5 210.5 - -- --

- -- - -- |-- -- 344.54 6(.5413N 2(9
20 -- -- --13N.5 240.5 -- -- -- --

.

345.N 65.N -- -- -- --
1330 270 -- --

-- - -- -- 201330.5 270.5 -- -- --

14N 300 -- -- 345.60 65.60 -- - -- --

20 -- -- --1(N.5 3N.5 -- -- -- --

1430 330 -- -- 345.87 65.87 -- -- -- --

1430.5 330.5 -- -- -- -- 20 -- -- --

346.28 66.28 -- -- -- --15N 360 -- --

20 -- -- --15N.5 360.5 -- -- -- --,

-- -- 346.42 66.42 -- -- -- --
1510 370

201510.5 370.5 -- -- -- -- -- -- --

1550 (10 -- -- 346.42 66.42 -- -- -- --

1550 (10 -- -- 346.64 66.64 -- -- -- --

-- -- -- -- 281550.5 (10.5 -- -- --

1551 PHP Off0

.

>

O
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O too 1 187a00o0T108

Transmissivity is a definition of the ability of an aquifer to

transmit water. Common units of transmissivity are gallons per day

per foot (gal / day /ft). Transmissivity, expressed in these units , is

the amount of water, in gallons per day. that can flow through a

vertical strip of aquifer one-foot wide extending the full
,

saturated height of the aquifer normal to the flow direction under

a unit hydraulic gradient. Transmissivity must be. adjusted by the

actual aquifer width and hydraulic gradient to determine actual

aquifer flow rates.

Horizontal hydraulic conductivity (permeability) of the

aquifer is the transmissivity divided by the aquifer thickness.

Permeability is the main parameter that governs the velocity of

O ground-water movement. Hydraulic gradient and effective porosity

*

are also needed with permeability to determine the velocity.

The specific yield is the water yielded from an aquifer by i

gravity drainage, as occurs when the water table declines. More

exactly, the specific yield of an aquifer is the ratio of (1) the

volume of water which, after being saturated. it will yield by

gravity to (2) its own volume.

The storage coefficient is defined by Theis as the volume of

water an aquifer releases from or takes into storage per unit

surface area of the aquifer per unit change in head. The storage

coefficient is dimensionless. The storage coefficient of
,

unconfined aquifers is virtually equal to the specific yield, as

most of the water is released from storage by gravity drainage and
-

:

10C-1
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only a very small part comes from compression of the aquiferand|||
expansion of the water.

10C.2 THEIS EQUATION

Theis , in 1935, introduced his equation which describes a non-

leaky. confined aquifer. The following is a general definition of
,

the Theis equation:

T = 114.6 Q W(u)/s
u = 2693 r; S/T t

where: s: drawdown, in feet
Q = discharge, in gallons per minute ( gpm)

W(u) : well function
: the integral from u to infinity of (e-u)/u du

T = transmissivity, in gal / day /ft
u well function variable
r: observation well radius from pumping well.

g~in feet
S = storage coefficient

and t= time since pumping started, in minutes.

Pump test data are analyzed by matching the log-log plot of

drawdown versus time to Theis' type curve [W(u) vs. 1/u] and

applying the above equations to the match. Pages 92-98 of Ferris

and others (1962) present a more thorough discussion of the Theis

equation.

The value of the integral expression for W(u) is given by the

following series:

" "
W(u) =-0. 577 216-lau+u 2. 21 3.31

+ ...

where all terms are as previously defined.

O
10C-2
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[]} 10C.2.1 STRAIGHT LINE EQUATION

Jacob developed a simplified form of Theis' drawdown equation

by truncating the well function series after the first two terms.

Assuming the truncation, the following equations were developed to
1

analyse drawdown versus time data on semi-log plots and is called

the straight-line or Jacob equation:
.

T = 264 Q [ log (t2/ti)]/(s2 - si)
T: 264 Q/As 1

S = T to/4800 r2
s1 = drawdown, in feet, at time since pumping started,

ti, in minutes
s2 = drawdown, in feet, at time since pumping start.d, j

t2. in minutes ;

and t2 > t1 1

As = change in drawdown over one log cycle'of time on |

a semi-log plot, in feet
S: storage coefficient
to = straight-line intercept of sero drawdown, in min.

1

r: radius of well, in feet. ;

()
A straight line is fitted to the semi-log plot of drawdown

versus time (log scale) to obtain transmissivity. Jacob suggested

that u values less than 0.01 are needed before his straight-line

method is useful. However, a plot of W(u) versus 1/u on semi-log

paper indicates that this method should be applicable for values of

u as large as 0.1. Pages 98-100 of Ferris and others (1962) should

be consulted for additional information on Jacob's method.

10C.2.2 THEIS RECOVERY EQUATION

Theis' equation can be modified to handle recharge-of'a well

or multiple pumping periods by summation of the well functions.

The following equation is the solution of Theis' equation for one

10C-3
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pumping and recharge cycle (Recovery equation) using a log-log g
match format:

W (u')]/s'T = 11x6 Q [w(u) -

u' : 2693 r2 S/Tt'
T: 114.6 Q [W(u) - W(u) ^ W(u")) sr

: 114.6 Q W(u')/sr
sr s-s ,

.

where: sr = recovery, in feet
s : residual drawdown (static water level -

water level @ t'). in feet
recovery well functionW(u') :
recovery well function variableu' :

t' = time since pumping stopped, min.

The recovery data are analysed by matching the log-log plot of

the recovery versus time since pumping stopped to Theis' type

curve. The type curve variables are W(u') and 1/u' for the

recovery match. The recovery is computed by estimating the

drawdown which would have occurred if pumping had continued, and

subtracting this predicted drawdown from the residual drawdown.

For example, the recovery at 100 minutes after pumping has stopped

is computed by estimating the drawdown at that time if the pumping

has continued uninterrupted, and subtracting this drawdown from the

residual drawdown. The straight-line fit of the drawdown is

normally extended to obtain these estimates of drawdown.

The well functions of the residual-drawdown form of Theis'
equation were approximated by using only the first two terms in the

well function series. The following equations present the semi-log

form of the Theis recovery equation:

O
10C-4
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!

({} T: 264 Q (log (t/t'))/s'
or T 264 Q/As'

where: t: time since pumping started, in min. |
t' = time since pumping stopped, in min.
s' residual drawdown, in feet

,

and As' : change in residual drawdown over one log '

cycle of t/t* on a semi-log plot, in feet

Therefore, when residual drawdown is plotted on an arithmetic

scale versus t/t' on a logarithmic scale, the above equation can be-

used for the straight line fit. Pages 100-102 of Ferris and

others (1962) should be consulted for a discussion of Theis'

recovery method. Theis' recovery equation is for a non-leaky

confined aquifer also. 1

;

10C.3 AQUIFER THINNING
,

l

(]) Theis' equation with Jacob's (1944) correction for aquifer
.

thinning has been used extensively to analyze unconfined aquifer

'
tests. The correction for aquifer thinning for both drawdown and

.

residual drawdown equations can be expressed as follows:

ST = S - SC
SC = S'2/2M

where ST = drawdown (or residual drawdown) . in feet, corrected
for aquifer thinning

S = observed drawdown (or observed residual drawdown),
in feet.

SC = drawdown correction (or residual drawdown
correction), in feet

10C.4 NEUMAN RQUATION

Theis" equation with Jacob's (1944) correction for aquifer

() thinning has been used extensively to analyze unconfined aquifer

10C-5
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gtests. However, this equation does not take into account the free

surface boundary of the water table. Theories of unconfined I

aquifers are more complicated than Theis' equation with the moving

boundary at the phreatic surface. Boulton (1954) presented an

unconfined flow equation for drawdown at the free surface. This

equation has not been used very extensively, because drawdowns at
.

the phreatic surface and from a well which penetrates the aquifer

are considerably different. Stallman (1963, 1965) developed some

type curves for an unconfined aquifer from an electric analog, but

these curves have not been used extensively because they are for

limited well conditions. Dagan (1967) and Neuman (1972,1976) have

developed computer programs which compute type curve values for

unconfined aquifer conditions. Neuman showed that unconfined

aquifers have some storage from compression of the aquifer

structure and the expansion of the fluid. His equation, therefore,

has both a storage coefficient and a specific yield term. Dagan's

equation considers only the specific yield for storage. All of

these unconfined aquifer equatiens produce equal type curves for

the same conditions except Neuman's curves, which depart from the

other curves at early pumping times. Unconfined aquifers which

demonstrate the confining effect normally have a flat drawdown

curve after the confined portion of the curve. Finally, the

drawdown curve returns to a Theis type drawdown curve. Neuman

(1974) and Dagan (1967) have demonstrated that the flat portion of

the drawdown curve is due to the vertical flow effects. This flat

gportion of the drawdown curve will be more obvious as the

10C-6
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Development of Neuman (1974) type curves requires execution of

a computer program for each individual pump test. Streltsova

(1972, 1973) developed an approximation of the vertical flow

equation and has shown this approximation is the same as Boulton's
e

.

(1963) flow equation. Streltsova's approximation allows Boulton's

type curves to be used to analyse an unconfined aquifer with

consideration of vertical flow, if all wells are fully penetrating.

When penetration (the length of the well bore where water enters)

of the pumping and observation wells is significant, the Streltsova

method cannot be used. Under these conditions, the Neuman method

was used.

O Neuman (1974) presents the theory of - his unconfined flow

equation which is used in the development of Neuman type curves.

from a computer program. The following is a form of Neuman's

unconfined aquifer equation:

T = 114.6(Q) (sD/s)
Sy = Tt/10,770 (r2)(ty)

BETA = r2/D2 (Kv/Kh)
ALPHA = S/Sy

where: All terms are the same as previously defined, plus

sD = dimensionless drawdown (same as well function in Theis'
equation, except it accounts for penetration and two
storage terms)

ty = dimensionless time (same as 1/u in Theis' equation)
D = aquifer thickness, in feet H

Sy = specific yield
Kv = vertical permeability, in ft/ day
Kh = horisontal permeability, in ft/ day

O
100-7
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hThis basic form of the Neuman equation is used with the

geometric setting of the pumping and observation wells and

penetration information in the computer program to produce

dimensionless drawdown (sD) versus dimensionless time (ty) data

points for different BETA and ALPHA conditions. Figure A-1

presents the variables used to define well penetrations. The
.

pumping well penetrations are defined by two variables and the

observation well's penetration can be defined by two variables

which define the top and bottoo of the observation well

perforation. It can be shown that most observation wells can be

represented by a piezometer at the center of the perforated

interval without introducing significant errors. The radius of the

observation well from the pumping well and the aquifer thickness
O

are included in the BETA term. This term is typically varied for

dif ferent anisotropic ratios (Kv/Kh) Neuman (1975) recommends the

use of a small ALPHA (S/Sy) value for the computer development of

the type curves and then adjusting the ALPHA as outlined by Neuman

(1975) to obtain the ALPHA value that best fits the observed data.

Neuman's or Dagan's equations do not account for aquifer

thinning. Therefore, Jacob's (1944) correction for aquifer

thinning is recommended for pump test analyses with these theories

also. Pump test data are analyzed by matching the log- log plot of

drawdown versus time to Neuman's type curve (sD vs. ty) and

applying the above equation no the match.

Jacob's straight-line method can be used to analyze drawdown

in unconfined aquifers, but the u value is not the only criterion h

10C-8
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t determine if this method is applicable. A semi-log plot of' iO
Neuman's type curves are presented in Figure 2 of Neuman (1975) to )

demonstrate the applicability of using the straight-line plot to

determine transmissivity for unconfined aquifers. Early- and

late-time portions of the Theis equation. which form a straigi.t

line, are shown as a solid line on this plot. The straight-line
.

method should yield an accurate transmissivity when the Neuman type

curves converge with the solid lines. The specific yield value"

could be in error, however, because partial penetration can cause

the late straight line to be shifted away from the Theis straight

line. Partial penetration can cause straight line slopes that are

not equal to the Theis slope. An adjustment in straight line

' coefficient (264) needs to be made to adjust for the change in

O straight line slope.

Five Neuman type curves are shown on Figure 2 of Neuman (1975)

to demonstrate when the straight-line method should be appropriate

for certain portions of the aquifer. The curves for the very low

BETA values (less than 0.01) fit some of the early-time Theis

curves. The BETA curve of 0.001 is representative of a pumping

well for typical aquifer properties. This curve indicates that

early data from a pumping well could be accurately analyzed by the

straight-line method. Early (first few minutes) drawdown data in

pumping wells is often influenced by well storage effects which
'

causes a deviation from the Theis straight line. Therefore, well
|

storage effects would have to be small to make use of the )

O etraight-1ine method for eerty drewdewn in e numming we11. The

10C-9
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gNeuman type curves do not fit the Theis type curve for moderate

time values (normally a few tens of minutes to possibly days). The

use of the straight-line method for analysis during this time would

yield high transmissivity values. The BETA type curve of 0.001

eventually converges with the late-time Theis straight line and the

slope is equal to the early-time slope after this convergence.
,

This convergence generally occurs from a few hundred minutes to

several days.

The BETA curve of 0.03 is typical of an observation well

inside one aquifer thickness radius from the pumping well. The

early drawdown data for an observation well with a BETA of 0.03 do

not reach the slope of the Theis straight line. Transmissivities

determined f rom a straight-line plot of early drawdown data for an

observation well with a BETA of 0.03 would be too high. The BETA

type curve converges with the late-time Theis curve at a ty value

of 20. The time for the drawdown data of a close observation well

to converge to the late-time Theis curve could be from a few

minutes to a few days depending on the aquifer properties.

The BETA curve of 0.4 is more typical of distant observation

wells (radius of several aquifer thicknesses) . This plot indicates

that the straight-line method should not be used for a distant

observation well until the drawdown data converges on the late-time

Theis curve. The pumping time required to reach the late-time

straight line could be from a few tens of minutes to tens of days.

General knowledge of aquifer properties is needed to determine

e
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O. roughly when the straight-line method.is appropriate for analyzing

unconfined aquifer tests.

The.same straight-line equations which are presented for the

Theis equation are applicable for determining the . aquifer

properties. The specific yield should replace the storage
,

coefficient for analyzing late-time straight line,
,

.
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United States Soil 611 North Exchange, Ste. 15 |
Department of Conservation |
Agnculture Service Gillette, Wyoming 82716 ,

,m
V

July 6, 1993

RE: Prime Farmland Determinations on Proposes Reno Ck. Project

T0: Brenda K. Schladweiler
BKS Environmentai Associates, Inc.

P.O. Box 3467

Gillette, Wyoming 82717

Dear Brenda:

This is in response to your request for prime farmland determinations on
the proposed Reno Creek in-situ uranium project in southern Campbell Co. .
I have reviewed the soils mapping of the area you delineated. Only the

mapping units b45AB, 50AB, and 410AB are potential prime farmland soils.
In order for these soils to qualify as prime farmland an adequately

developed supply of quality irrigation water is necessary. If you have

other questions please give us a call.

Since ely, s

C
Ma - L. White ;

D strict Conservationist

i

O
1
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ENERGY LAB' METHODOLOGY

i

.

N

.i
J

!

t

O
.

!

,

.

.

O-
'

,

ATT 11.1 7

(Revised 2/94)

11-15

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



|
1

\
l
l

!

O
i

This page intentionally left blank. $

i

O
r

ATT 11,18

(Revised 2/94)



.

' /.ENE##V ENERGY LABORATORIES,lNC.
P.O. Box 593 * 1107 south BRoAoWAY * BILLING 9, MT $9103 * PHONE (406) 252 6325*

O
SOIL AND OVERBURDEN ANALYSIS

Wyoming Methods

PARAMETER METHOD _ DESCRIPTION

Acid-Base Account Estimates the net acid farmir.g potential
of the soll by the calculation:

Acid-Base Account = Neutralization Potential - Potential Acidity
2

The neutralization potential is expressed
as Tons CACO equivalent per 1000 Tons soil3
and potential acidity is expressed as
meg . 11+ pe r 100 g, soil,

Ref.: Mine Spoil Potentials for Soil and
Water Quality; R. M. Smith.

Acid Potential Estimates the gross acid forming potential
of the soil . The bulk of the potential
acidity is contributed by non-sulfate sulfur.
After the sample is rinsed with hydrochloric

O acid to remove sulf ates the remaining sulfur
(pyritic and organic) is quantified by a
furnace method or by neroxide oxidation of
the sulfur and subsequent titration of the
acid forced.

Ref.: Mine Spoil Potentials for Soil and
Water Quality; R. M. Smith. ASTM D31_77.

Boron Testing for boron is performed to evaluate
the soil for potentially toxic concentrations.
The analysis employs an extraction of the
soil with hot 0.5% CaC12 solution and
examination of the extract by emission
spectroscopy.

Ref.: American Society of Agronomy Monograph
#9, method 75-4.

Calcium, Magnesium, Sodium The water soluble calcium, magnesium and
sodium are measured from the saturated
paste extract by atomic absorption spec-
troscopy. The results are used to cal-
culate the sodium absorption ratio and
therefore, determining the sodium hazard.

Ref.: USDA Handbook 60, method 2, 3a.

Calcium Carbonate (lime) This analysis measures the total acid-
neutralizing capacity of the soil. The

ATT 11.1-9
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Calcium Carbonate (lime) results, which are expiessed as calcium
,

(cont.) carbonate, are obtained by reacting a
portion of the sample with dilute acid.
The quantity of acid neutralized is de- ||k
termined by titration with standard
alkaline solution.

Ref.: USDA Handbook 60, method 23e

Coarse Fragments Topsoil coarse fragments are the particles
of the sample larger than 10 mesh. They
are separated and quantified by sieving
the dried sample.

Ref.: USDA Handbook 436

Copper, Lead Copper and lead are extracted with a
solution of DTPA to estimate the plant-
available concentrations. The extract
is analyzed by atomic absorption
spectroscopy.

Ref.: Soil Science Society of America,
Volume 35 No. 4; July / August 1971

Electrical Conductivity The electrical conductivity of the satur-
ated paste extract is measured to estimate
the water soluble salts in the soil. The
measurement is made with a conductivity

||gbridge and cell at 25'C.

Ref.: USDA Handbook 60, method 4b.

Lead see Copper

Magnesium see Calcium

iolybdenum The available molybdenum is measured by
extracting the soil with 1 molar Ammonium
Carbonate and analyzing the extract by
flameless (graphite furnace) atomic
absorption spectroscopy. Soil molybdenum
is measured because of its potentially
toxic effect on foraging livestock.

| Ref.: Vlek, 1975.

Nitrate Nitrate is an important nutrient for plant
fertility but, like most nutrients, is
toxic in higher quantities. Soil nitrate
is extracted with a solution of calcium
sulfate and subsequcntly quantified by
an automated cadmium reduction, colorimetric
method.

Ref.: American Society of Agronomy Monograph (g)
,

#9, method 84-5.3.3
l

Neutralization Potential This analysis is the same as described
for calcium carbonate. The results are
ATT 11.1-10
(Revised 2/94)

11 17
1



- - . - . - - .. . .. . - . ,. .. -. . .
,

1

Neutralization Potential expressed as Tons CACO 3 equivalent' per j,

(cont.) 1000 Tons of soil and are used in cal- {
culating the acid-base account. !

Ref.: USDA Handbook 60, method 23c.

O
Particle Sire Analysis The particle size of the soil is de-

(% Sand, Silt, Clay and termined by observing the settling
Very Fine Sand) velocities of the individual particles

in an aqueous solution. The method en-
tails preparing a soil-water suspension - |

and measuring the specific gravity of |

the suspension with a hydrometer at |

specified times. Very fine sand is
measured by washing the sample through a
140 nesh sieve.

Ref.: American Society of Agronomy |
Monograph #9, method 43-5,

pH Soil pH is measured electrometrically
on the saturated paste.

Ref.: USDA Handbook 60, method 21a.

Sodium. Absorption Ratio SAR is calculated f rom the water soluble 4

(SAR). sodium, calcium and magnesium expressed ,

as meq./1. It is used as a numerical
expression of the sodium hazard.

i

SAR = Na ,

() (Ca + Mg)/2

Ref.: USDA Handbook 60
,
.

Saturated Paste Extract This is the extract obtained by pressure 1

or vacuum filtration of the satureted.

paste. The extract is used in the '

analysis of calcium, nagnesium, sodium j
and electrical conductivity.
Ref.: USDA Handbook 60, method 3a.

Saturated Paste The saturated paste is prepared by
mixing the dried, prepared soil with ' >

distilled water until the soil voids are
'

filled with water. The soil exhibits
certain plastic and liquid character-
istics when saturation is achieved. The
saturated paste is used for measuring
pH and in preparing the saturated paste
extract.

Ref.: USDA Handbook 60, method 2.

Saturation Percentage This is the moisture content of the
saturated paste and is measured by oven

O drying a small portion of the' saturated
paste.

Ref.: USDA Handbook 60, method 27a.

ATT 11.1-11

___ (Revised 2/94)
11-18

_ . - _.



...
Page 4

.

\.

Selenium Selenium is measured because of its toxic ;
.

ef f ect on foraging livestock. 1: is I

extracted from the soil using hot distilled
water and measured by a flameless atomic |||-
absorption spectroscopy.

IRef.. American Society of Agronomy Monograph
#9, method 80-3.

Sodium see Calcium

Texture Soil texture is calculated from the re-
sults of the particle size analysis by
plotting the percentages of sand, silt
and clay on the USDA soil textural
triangle.

Organic Matter Organic matter is measured on topsoil
because of its importance to soil fer-
tility as a source of nutrients and its
water holding capacity. The organic
matter is oxidized with hot potassium
dichromate. The excess un-reacted
potassium dichromate is measured
colorimetrically and is inversely

. proportional to the concentration of
soil organic matter.

Ref.: American Society of Agronomy Monograph
#9, method 90-3. h

Phosphorus Phosphorus, a major soil nutrient, is
determined with a 0.5 M sodium bicarbonate
ex tra c t ion. Analysis of the extract
employs an automated ascorbic acid
colorimetric method.
Ref.: American Society of Agronomy

Monograph #9, method 73-4.4.

Potassium Potassium is a nutrient and is measured
by ex tracting the soil with 1 N ammonium
acetate. The available potassium ex-
tracted is measured by atomic emission.

Ref.: American Society of Agronomy
Monograph #9, method 71-3.2.

O
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Addendum 31.
i SOIL. SERIES DESCRIPTIONS

(Outside The Proposed Irrigation Area)
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FORKWOOD SERIES (formerly Fort Collins)

Soil Mapping Unit b45AB, Forkwood loam, 0-6% slopes-

The Forkwood Series consists of deep, well-drained soils that
have formed in alluvium and slopewash materials from interbedded
sedimentary rocks. The Forkwood Series occurs on nearly level to
gently sloping terraces, fans, and upland slopes throughout the
study area.

t
-

Taxonomic Class: Fine-loamy, mixed, mesic Ustollic Haplargid.
,

A -- 0-3"; light brownish gray (10YR 6/2) clay loam, dark grayish
brown (10YR 4/2) moist; granular; soft, very friable, slightly
sticky, slightly plastic; noneffervescent; mildly ' alkaline (pH
7.57); gradual smooth boundary.

B1 -- 3-6"; dark grayish brown (10YR 4/2) clay loam, very dark
grayish brown (10YR 4/2) moist; weak medium subangular blocky
(difficult to determine); slightly hard, very friable, slightly

,

sticky, slightly plastic; noneffervescent; mildly alkaline (pH
7.57); gradual wavy boundary.

B2t -- 6-19"; brown (10YR 5/3) loam, dark brown (10YR 4/3) moist; .

moderate. medium subangular blocky (difficult to determine); hard, |
firm, slightly sticky, slightly plastic; noneffervescent; |

O " der"te v " '^ i"" (9" 3*)> 9"^d"^ "" '" ' ""d"rr-

19-30"; light gray (10YR 7/2) clay loam, grayish brownBtk --

(10YR 5/2) moist; moderate medium subangular blocky;-hard, firm,
slightly sticky, slightly plastic; moderately effervescent; ;

strongly alkaline (pH 8.42); gradual wavy boundary.

C -- 30-60"; light gray (10YR 7/2) clay loam, grayish brown (10YR
5/2) moist; massive; hard, firm, slightly sticky, slightly
plastic; moderately effervescent; moderately alkaline (pH 8.22
and 8.10).

TYPE LOCATION: 3
.

,

RANGE IN CHARACTERISTICS: Depth to paralithic cont =t is !

approximately 60 inches plus but may range from 40 to 60 inches
plus.

Note the lack of definition between the upper A sample and the
B2t. Area appears to have beer disturbed through past
agricultural practices, i.e., old plow layer to 14 inches;
remnant crested wheatgrass is evident.

I

Sampled to determine reclamation quality since some visual signs
indicated possible salt problems. However, based on analysis, no '

Q chemical problems with the reclamation quality of the material i

exists. ,

i
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KISHONA SERIES (Formerly Kim)

Soil Mapping Unit 802AB, Kishona loam (saline phase), 0-6% slopes

The Kishona Series consists of deep, well-drained soils that have
formed in thick, calcareous, transported parent material derived
from sedimentary bedrock. The Kishona Series occurs in small
ephemeral drainages throughout the study area.

Taxonomic Class: Fine-loamy, mixed (calcareous), mesic, Ustic
Torriorthents.

A -- 0-2"; dark grayish brown (10YR 4/2) clay loam, grayish brown
(10YR 5/2) moist; weak medium crumb; soft, friable, sticky,
plastic; noneffervescent; strongly alkaline (pH 8.92); smooth
clear boundary.

Bw -- 2-5"; brown (10YR 5/3) clay loam, grayish brown (10YR 5/2)
moist; weak subangular blocky; hard, firm, slightly sticky,
slightly plastic; noneffervescent; strongly alkaline (pH 8.92);
clear smooth boundary.

Ck -- 5-24"; brown (10YR 5/3) silty clay, dark grayish brown
(10YR 4/2) moist; massive; hard, firm, sticky, plastic;
effervescent; moderately alkaline (pH 7.94); gradual wavy
boundary.

Cnkl -- 24-36"; brown (10YR 5/3) silty clay loam, dark grayish
brown (10YR 4/2) moist; massive; slightly hard, firm, slightly
sticky, slightly plastic; slightly effervescent; mildly alkaline
(pH 7.77); gradual wavy boundary.

Cnk2 -- 36-60"; dark grayish brown (10YR 4/2) loam, very dark
grayish brown (10YR 3/2) moist; massive; slightly hard, firm,

sticky, plastic; slightly effervescent; mildly alkaline (pH
7.75).

LOCATION: 2

RANGE IN CHARACTERISTICS: Depth to paralithic contact is
approximately 60 plus inches but may range from 40 to 60 plus
inches.

Note the analyzed texture of the A horizon is clay loam, unlike
the loam of the map unit itself. The saline phase of Kishona is
limited to the larger drainages within the permit area and is
entirely dependent upon intricate water drainage patterns itself;
therefore, the saline phases were not delineated on the soil map.

!

0'
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ZIGWEID SERIES

O ~ Soil Mapping Unit 803AB, Zigweid loam (saline phase), 0-6% slopes !

The Zigweid Series consists of deep, well-drained soils that have
formed in thick, calcareous, transported parent material derived
from sedimentary bedrock. The Zigweid Series occurs adjacent to
small ephemeral drainages on gently sloping upland areas
throughout the study area.,

Taxonomic Class: Fine-loamy, mixed, mesic, Ustollic Camborthids. .

0-2"; dark grayish brown (10YR 4/2) loam, grayish brownA --

(10YR 5/2) moist; weak medium crumb; soft, friable, nonsticky,
nonplastic; noneffervescent; moderately alkaline (pH 8.07);
smooth clear boundary.

Bw -- 2-16"; brown (10YR 5/3) clay loam, grayish brown (10YR 5/2)
moist; weak subangular blocky; slightly hard, slightly firm,
slightly sticky, slightly plastic; noneffervescent; moderately
alkaline (pH 8.32); clear smooth boundary.

i

16-26"; brown (10YR 5/3) loam, dark grayish brown (10YRCkl --

4/2) moist; massive; slightly hard, slightly firm, slightly
sticky, slightly plastic; weakly effervescent; moderately
alkaline (pH 8.25); gradual wavy boundary.

O Ck2 -- 26-60"; brown (10YR 5/3) silty clay loam, dark grayish
brown (10YR 4/2) moist; massive; hard, firm, sticky, plastic;
weakly effervescent; mildly alkaline (pH 7.88 and 7.73); gradual
wavy boundary.

.

. LOCATION: 1

RANGE IN CHARACTERISTICS: Depth to paralithic contact is
approximately 60 plus inches but may range from 40 to 60 plus
inches.

,

The saline phase of Zigweid is limited to the larger drainages
within the permit area and is entirely dependent upon intricate
water drainage patterns itself; therefore, the saline phases were
not delineated on the soil map.

t

9
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Addendum 4
PROPOSED SOIL MAPPING UNIT DESCRIPTIONS
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800CD - Cushman loam, 6 to 15 percent-slopes

O The Cushman -loam mapping unit consists of moderately deep, well-
drained soils that developed in-place in calcareous parent material
derived from sedimentary bedrock. It occurs on moderately sloping
upland basins and large valley filling fans at elevations from
3,800 to 5,000.

The-average annual precipitation ranges from 10'to 14 inches. The
average annual air temperature is approximately 42-46 degrees
Fahrenheit, and the average frost-f ree season is approximately 140
days.

I

Slopes range from 6 to 15 percent. Included in this unit are small
areas of'Forkwood loam, Theedle loam, and Bowbac sandy loam. These
inclusions comprise less than 10 percent of the total acreage
within this map unit.

A typical profile contains a 3 inch light- brownish gray loam
surface layer. The subsoil is brown light clay loam and is
approximately 5-10 inches thick. The substratum is grayish brown,
varies in texture from loam to clay loam, and can extend to 40
inches in depth.

Permeability within the Cushman soil is moderate. The available
water capacity is low to moderate. The effectiva rooting depth is

'O 20 to 40 plus inches. Runoff is medium, and the erosion hazard is
moderate.

This mapping unit can be a fair source of topsoil to a maximum of
40 inches. Average suitable depth varies from 24-36.

.
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801AB - Cambria loam, 0 to 6 percent slopes

!The Cambria loam mapping unit consists of deep, well-drained soils
that developed in place in calcareous parent material derived from
sedimentary bedrock. It occurs on gently sloping upland basins and
large valley filling fans at elevations from 3,800 to 5,000.

The average annual precipitation ranges from 10 to 14 inches. The
average annual air temperature is approximately 42-46 degrees
Fahrenheit, and the average frost-free season is approximately 140
days.

Slopes range from 0 to 6 percent. Included in this unit are small
areas of Forkwood loam, Cushman loam, and Kishona loam. These
inclusions comprise less than 10 percent of the total acreage
within this map unit.

A typical profile contains a 4 inch light brownish gray loam
surface layer. The subsoil is brown light clay loam or clay loam
and is approximately 6-11 inches thick. The substratum is grayish
brown, varies in texture from loam to clay loam, and can extend to
60 inches in depth.

Permeability within the Cambria soil is moderate. The available
water capacity is high. The effective rooting depth is 40 to 60
plus inches. Runof f is medium, and the erosion hazard is moderate.

This mapping unit can be a fair source of topsoil to a maximum of
60 plus inches. Average suitable depth varies from 42-60.

!
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- . 802AB - Kishona loam, O to 6 percent slopes

The Kishona loam mapping unit consists of deep, well-drained soils
that formed'in thick, calcareous parent material washed in from
upland' areas that consist of interbedded shale and sandstone
sedimentary bedrock. It occurs in deep narrow drainages and gently
sloping upland slopes at elevations from 3,800 to 5,000.

!

The average annual precipitation ranges from 10 to 14 inches. The |
average annual air temperature is approximately 42-46 degrees
Fahrenheit, and the average frost-free season is approximately 140
days.

Slopes range from 0 to 6 percent. Included in this unit are small
areas of Forkwood loam, Zigweid loam, Cushman-loam, and Theedle ,

loam. These inclusions comprise less than 10 percent of the total I

acreage within this map unit.

A typical profile contains a 3 inch light brownish gray loam
surface layer. The transition layer, if present, consists of a
light brown light clay loam layer and is approximately 4-6 inches
thick. The substratum is pale brown, varies in. texture from loam
to clay loam, and can extend to 60 inches in depth.

Permeability within the Kishona soil is moderate. The available |

water capacity is high. The effective rooting depth is 40 to 60 l

Q plus inches. Runof f is medium, and the erosion hazard is moderate.

This mapping unit can be a fair source of topsoil to a maximum of
60 plus inches. Average suitable depth varies from 42-60.

1

|

|

|
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803AB - Zieweld loam _, 0 to 6 percent slopes

The Zigweid loam mapping unit consists of deep, well-drained soi.3s h
that formed in thick, calcareous parent material washed in from
upland areas that consist of interbedded shale and sandstone
sedimentary bedrock. It occurs on gently sloping upland basins at
elevations from 3,800 to 5,000.

The average annual precipitation ranges from 10 to 14 inches. The
average annual air temperature is approximately 42-46 degrees
Fahrenheit, and the average frost-free season is approximately 140
days.

Slopes range from 0 to 6 percent. Included in this unit are small
areas of Forkwood loam, Kishona loam, Cushman loam, and Theedle
loam. These inclusions comprise less than 10 percent of the totai
acreage within this map unit.

A typical profile contains a 3 inch light brownish gray loam
surface layer. The subsoil consists of a light brown light clay
loam layer and is approximately 5-8 inches thick. The substratum
is pale brown, varies in texture from loam to clay loam, and can
extend to 60 inches in depth.

Permeability within the Zigweid soil is moderate. The available
water capacity is high. The effective rooting depth is 40 to 60
plus inches. Runof f is medium, and the erosion hazard is moderate.

This mapping unit can be a fair source of topsoil to a maximum of
60 plus inches. . Average suitable depth varies from 42-60.

1
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|- 804AB - Theedle loam, 6 to 15 percent slopes

The Theedle loam mapping unit consists of moderately deep, well-
drained soils that formed in calcareous parent material. washed in
from upland areas that consist of interbedded shale and. sandstone
sedimentary bedrock. It occurs in narrow drainages and gently
sloping upland slopes at elevations from'3,800 to 5,000.

The average annual precipitation ranges from 10 to 14 inches. The
'

average annual air temperature is approximately 42-46 degrees
Fahrenheit, and the average frcst-free season is approximately 140
days.

Slopes range from 6 to 15 percent. Included'in this unit are small
areas of Cushman loam and Theedle loam. These inclusions comprise
less than 10 percent of the total acreage within this map unit.

A typical profile contains a 3 inch light brownish gray loam
surface layer. The transition layer, if present, consists of a ,

light brown light clay loam layer and is approximately 2-5 inches
thick. The substratum is pale brown, varies in texture from loam
to clay loam, and can extend to 40 inches in depth.

Permeability within the Theedle soil is moderate. The available
water capacity is high. The effective rooting depth is 40 to 60
plus inches. Runoff is medium, and the erosion hazard is moderate.

This mapping unit can be a fair source of topsoil to a maximum of
40 inches. Average suitable depth varies from 24-40

4

O
ATT 11.1-25

(Revised 2/94)
' 11-29

. -._ . . . _ _ _ _ -_ _ _____ _ __. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



1
1

l

805AB - Shinale loam, 6 to 15 percent slopes j

The Shingle loam mapping unit consists of shallow, well-drained
soils that formed in calcareous parent material washed in from ;

upland areas that consist of interbedded shale and sandstone |
sedimentary bedrock. It occurs moderately to steeply sloping side
slopes and gently sloping upland ridges at elevations from 3,800 to
5,000.

The average annual precipitation ranges from 10 to 14 inches. The
average annual air temperature is approximately 42-46 degrees
Fahrenheit, and the average frost-free season is approximately 140
days.

Slopes range from 6 to 15 percent. Included in this unit are small
areas of Samday clay, Worf loam, and Theedle loam. These
inclusions comprise less than 15 percent of the total acreage
within this map unit.

A typical profile contains a 2 inch light brownish gray loam
surface layer. The subsoil consists of a light brown light clay
loam layer and is approximately 2-5 inches thick. The substratum
is pale brown loam and can extend to 40 inches in depth.

Permeability within the Shingle soil is low to moderate. The
available water capacity is medium to high. The effective rooting
depth is less than 18 inches. Runoff is medium to high, and the g
erosion hazard is moderate to high. T

This mapping unit can be a fair source of topsoil to a maximum of
18 inches. Average suitable depth varies from 6-12 inches.

O
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806CD - Turnercrest loam, 6 to 15 percent slopes

O rue rur#ercreet 1oem meeetas uait co#eiete or moaerete1r aeee,
well-drained soils that developed in place . in. calcareous sandy
parent material derived from sedimentary bedrock or transported by
wind. It occurs on moderately sloping upland basins and large
valley filling fans at elevations from 3,800 to 5,000.

The average annual precipitation ranges from 10 to 14 inches. The
average annual air temperature is approximately 42-46 degrees
Fahrenheit, and the average frost-free season is approximately 140
days.

Slopes range from 6 to 15 percent. Included in this unit are small
areas of Bowbac sandy loam and Taluce sandy loam. These inclusions
comprise less than 15 percent of the total acreage within this map
unit.

A typical profile contains a 3 inch brown sandy loam surf ace layer.
The subsoil is pale brown sandy loam and is approximately 5-10 i

inches thick. The substratum is pale brown sandy loam and can
extend to 40 inches in depth.

Permeability within the Turnercrest soil is high to moderate. The
available water capacity is low. The ef fective rooting depth is 20 |
to 40 plus inches. Runoff is medium and high, and the erosion f

. hazard is moderate to high.

O
This mapping unit can be a fair source of topsoil to a maximum of
40 inches. Average suitable depth varies from 24-36. ;
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807CD - Bowbac sandy loam, 6 to 15 percent slopes

The Bowbac sandy loam mapping unit consists of moderately deep, h
well-drained soils that developed in-place in calcareous sandy
parent material derived from sedimentary bedrock or transported by
wind. It occurs on moderately sloping upland basins and large
valley filling fans at elevations from 3,800 to 5,000.

The average annual precipitation ranges from 10 to 14 inches. The
average annual air temperature is approximately 42-46 degrees
Fahrenheit, and the average frost-free season is approximately 140
days.

Slopes range from 6 to 15 percent. Included in this unit are small
areas of Turnercrest sandy loam, Hiland sandy loam, and Taluce
sandy loam. These inclusions comprise less than 10 percent of the
total acreage within this map unit.

A typical profile contains a 3 inch dark brown sandy loam surface
layer. The subsoil is brown sandy clay loam and is approximately
5-10 inches thick. The substratum is brown sandy loam and can
extend to 40 inches in depth.

Permeability within the Bowbac soil is high to moderate. The
available water capacity is low. The effective rooting depth is 20
to 40 plus inches. Runoff is medium and high, and the erosion
hazard is moderate to high. O
This mapping unit can be a fair source of topsoil to a maximum of
40 inches. Average suitable depth varies from 24-36.

1

I
|

1

I

!

|

|

@

ATT 11.1-28

(Revised 2/94)

11-32



, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ ______-_- _ - _ _ _ _ _ _ _ _ -_ . .. . .. . .. .. .. . .. .. .. ..

D - Disturbed

O ' The Disturbed mapping unit consists of areas of significant
disruption of the soil profile. Agricultural areas were not
included in this map unit since much of the profile is still
intact, and the series can be identifiable. Ponded areas that were
dried at the time of the survey were included since the chemical
and physical structure of the profile may have changed, depending
- upon the length of inundation within a given year and over a number
of years.
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Addendum 5
EXISTING SCS SOIL MAPPING UNIT DESCRIPTIONS
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The Soll Conservation Service is an equal opportunhy ) ;
employer, and offers all progr.:rns, sirvices, and

.

'

assistance on c nondiscriminatory basis, without 1o, ~ \'
~

'- -* "
' regard to ag:, color, ased, marital st:tus, nitforud j* '

t 1 !
~

crigin, physical or rnental W. poHos, raos, " ~
i

religion or ses. '

(605.150AD) 11/92

O
..

158AU - Carnbria-Kishona- 7. i rwo ld loams , O i '. o 6 percent ciopes,

This map unit is on f m, terracon and hillalopes. The nat.ive vegetation
,

is mainly grasses, forbs, and shrubs. Elevat. ion is 4,100 to 5,200

feet. The average annual precipitation is 10 to 14 inches, the

avera;;o annual air tempera t ut e is 4 5 to 69 degrees F., and the frost

free period ia 110 to 130 dayc.

Thiu unii .i s 40 percent Cambria loam, 30 percent Kishona . loam and 15

percen t 7igweld loam. The components of this unit. are nn int ricatel /

interniingled that is war. not practical to map them separaiely at the

'cale uned..

Included in this uni t are sma] l areas of Cunlunan loam, Forkwood loam,

and Ulm loam, toc]uded areas make up about 15 percent of the total

aerease. The percen' :3ge varies from one area Lo another.

The Urunbria svil is very deep and well drained. It formed in alluvium

derived J rom mi::ed noin ces. Typically, the c.urface layer .i t brown

Joam abent 2 inches thich. The upper 8 inchen of the subcoi1 .i a

yellowich brown clay loam. The next 17 inehos .is very pale brown

leam. The lower part of Ihn subsoil ic pale brown loam lo 60 inches

or more.

O
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Permeabil i t:y of the Cambria 1o11 io moderale. Available water

O
capaci t.y is high. Effeelive rooting depth is 60 inches or more.

Runnff is ojow, and 1:he hanaret of water eronion in slight. The ha.ard

of wind erecinn is moderale.

The Kinhona so.il is very deep and well drainerl. It formed in alluvium

derived from mi?.ed sourcen. Typically, the surface layer ta brown

Ivam about 2 inches th.i t t . The upper 12 inohen ef the nobsoil is pale

lu vun J . im . The lower part ..f the subsoil la vety pale bTiun loam to

Go inchet or muro.

Permeabil ity of the l'iahono null is moderate. Ava il abi n w.i t or

capacity ir high. Effnetive rootine, depth ir 60 inches or more.

Runoff 1: ninw, anel the hazard of water eronion la niight. Thehacardg
of wind erunion is moderate.

The 7.igweld sell is very deep and well drained. It formed in alluvium

de rived f r om mi :ed sources . Typically, the ourface layer i.s brown

loam about 2 1.nehon thjeh. The upper 11 inches of the nuhsoll 10 pale

brown clay loam. The lower part of the subcoil is pale brown to light

b2 0wnish gray clay loam tn 60 inchen or more.

i

|

Permeabilit.y of the Zi rueiti roll is moderale. Available water |

|
eapaci1y is high. Ef f eel .ive rooting depth 10 60 inches or morn. I

Runotf in slow, and the hanard of water erosiva is slight. The hazard |
1

of wind erosion is moderale.

O
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.

!- Th.i s unih .ic iused for ri.un; eland, hayland ' and pasture , nonirrigated

eropland, and wild] if e hald i.at.

'

The potential plant communi..Ly on this unit in mainly western

wheatgraas, needleandthread, blue grama, and green needler,rass. As-

the range condition deterim ates, big nagebrush and blue nremn

increase. As the range condit. ion further deterioraten, plains

prich]/ pear and chontgraan i.nvade. The potential plant conununity

produces 1,200 pounda of a.ir-dry vegetation per acre in normal years.

Production varios from 1,500 pounds in favorable years to 700 pounds

'- in unfavorable yearn.

The priuluetion of vegetat ion suitable for livestoch granjim on this

u n i t. is 1imit ed by 1ow annua 1 precipitation. Ii the range is
.

overgrated, the proportion of preferred forage plants decreasec~and

the proportion of less preferred forage plantn increases. Therefore,

liventuch gracing should be managed ce that the desired-balance of

specias is maintained in the plant community. Range seeding is a >

suitable practice Jf the range vegetation 10 in pour condition. The

auitability of this unit for rangeland seeding la good. Drush |
!

management improves deteriorated areas of range that are producing

more woody shrubs t.han were present in the potential plant community. '

i

'1

1

!

If thin unit in used for hayJand and pasture, the main ]jmilationn are j
i

iow annual precipitation and the moderate hanard of wind econion. Uce
,

of proper sLoching rat.es, pasture rotation, and restricted F. racing.

O
|.

|
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during wet periods helps t:0 heep the pasture in good condjtion and to

O
p ro t e c t'. tho soil from croTion.

It this unit is used f or nonirrigated croplain-1, t-he main i ttnitations

are low atuiua l preci pi t a t.i v >n atid the moderate har.ard of wind eronion.

P.P e a u s e pre e l.p i.ta tion is n't. zufficient for annual cropping, a

cropping s ys trin that. inci n lon small grain and summer fn]]ou is most

suitable. Maintaining crop res.iduo on or near t. h e surface roduces

tunuff, reducem ui ud e rrm j ,.in , and helps to tuaintain 3031 ti1th and

org.3nie matter content. Wind erosjon can be reduced by planting crops

in alternate st. rips and al right angles to tlie prevailing sind.

This map unit is in capabil ity subclass IVe, nonitrigated. This map

unit is in t.he Lonmy rango nite, 10 to 14 inch 11orthern l'la.i na

pteeipiialiivn rone.
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The Soil Conservation Suvice h en ar "+ - inity '

employer, and offers all progrtms, carvien, c.iJ
assistance on a nondiscriminatory basis, without

.

'-

h.. ",
.

regard to ag:, color, creed, marital status, nat'onal
,

--

origin, physical or mental handmap, polition, race, w

reu ke or een.s .-

(605.232B) 11/92

212D -- Cushman-Cambria loams, O to 6 percent slopes

This map unit is oli fan terraces. The native vegetation is mainly
*

grasses and shrubs. Elevu ton is 4,100 to 5,200 feet. The average

annual precipitation is 30 to 14 inches, the average annual air

temperature is 45 to 49 degrees F., and the frost-free perjod is 110

to 130 days.

This unit la about 45 percent c' mlunan loam and 35 percent Cambria

loam. The component.s of this un. are so intricately intermingled

that it was not practical to map them separately at the scale used.

O
Included in this unit are small areas of Bowbac fine sandy loam,

Forkwood loam, Hiland fine sandy loam, and Kishona loam. Included

areaa make up about 20 percent of the total acreage. The percentage

varios from one area to another.

The Cushman soil is moderately deep and well drained. It formed in

alluvium derived from mixed sourcos. Typically, the surface layer is

brown loam about 2 inches thick. The upper 10 inches of the subsoilj
1

is brown clay loan. The next 7 inches is pale-brown clay loam. The

loser 12 inches of the subsoil is light gray loam. Soft effervescent

chan is at 31 inches.

1

|
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Permeability of the Cunhman soil io moderate. Available water e
calweity in moderate. Effective rooting depth is 20 to 40 inches.

Runoff in olow, and the hanard of water erosjon in slight. The ha;ard

of wind erosion is moderate.

The Cambria soil is very deep and well drained. It formed in alluvium

derived from mixed sources. Typically, the surface layer is pale

brown Joam about 2 inches thick. The upper 4 inches of the subsoil is

yel. lowish brown clay loam. The next 26 inches is pale brown loam.

The lower part of the subsoil is light gray loam to 60 inches or more.

I

Permeability of the Cambria soil is moderate. Available water

capacity is high. Effective rooting depth is 60 inches or more.

Runoff iu low, Land the hanard of water erosion in slight. Thehazarg
of wind erosjon is moderate.

|
l

l
This unit is used for rangeland, hayland and pasture, nonirrigated '

cropland and wildlife habitat.

The potential plant community on this unit is mainly western

wheatgrass, needleandthread, blue grama, and green needlegrass. As

the range condition deteriorates , big sagebrush and blue grama
!

| increase. As the range condition further deteriorates, plains
|
1 pricklypear and cheatgrass invade. The potential p] 'nt convounity

|

produces 1,200 pounds of air-dry vegetation per acre in normal years. |

Production varies from 1,500 pounds in favorable years to 700 pounds

in unfavorable years.
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The production of vegetation suitable for livestoch grazing is limited
,

'by low annual precipitation. If the range is overgrazed, the

'

properLion of preferred forage plants decreases and the proportion of

less preferred forage plants increases. Therefore, livestoch grasing

should be managed so that the desired balance of species is maintained

in the plant community. Loss of the surface layer results in a severe

decrease in productivity and in the potential of the soil to produce

vegetation cultable for grazing. Livestock grazing should be managed

to protect the soil from excessive erosion.

.

is used for ha land and pasture, the main limitations areIf this unit / ,

low annual precipitation and moderate hazard of wind erosion. All
,

adapted pasture plants can be grown, but bunch-type species planted '

-O alone generally are not suitable because of the hanard of wind-

erosion. Use of proper stocking rates, pasture rotation, and '

restricted grazing during wot periods helps to keep the pasture in

good condition and to protect the soil from eronlon.
;

If this unit is used for nonirrigated crops, the main limitations are

low annual precipitation moderate hazard of wind and water crosion, :
s

and low available water capacity of the Cushman soil. Because |
|

precipitation is not sufficient'for annual cropping, a cropping system |
that includes small grain and summer fallow is most suitable.

1
i

Malutaining crop. residue on or near the surface reduces wind and water

erosion and helps to maintain soil tilth and organic matter content.

Tillage chuuld be kept to a minimum.
.
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This inap unit is in capabl]ity subclass IVe, nonirrigated. This map

9unit is in the Loamy range site. 10 to 14 inch Nortlwrn Plains

precjpitation none.

O

O
ATT 11.1-40

(Revised 2/94)

11-42



, . _ . . . .

M Conservation Servlos is an equal opportunity
employer, Cnd offers all progr:ms, servicts. and J
assistanca en a nondiscri
r ~ -o,.

minatory basis, without

-C- TO CiANG=. - s1a, s. n- --

origin, physkal or mental handcap, poH5cs, reca, ""

religion or ses.
(605,34SB) 11/92

I

3458 -- Cushman-Theedle looms, O to 6 percent slopes

This map unit is on fan terraces and ridges. The native vegetation is

mainly grasses and shrubs. The elevation is 4,100 to 5,200 feet. The

average annual precipitation is 10 to J4 inches, the average annual

air temperature is 45 to 49 degrees F., and the frost-free period is

110 Lv 1.31) days.

This unit is 40 percent Cushman loam and 40 percent Theedle loam.

The components of this unit. are so intricately intermingled that it

was not practical to map them separately at the scale used.

O
Included in this unit are small areas of Cambria loam, Kishona loam,

Rcuchill clay loam, and Shingle loam. Also included'are small areas

with slopes of 6 to 10 percent. Included areas make up about 20 j

i
percent of the total acreage. The percentage varies from one area to.

another. i

|

.)

The Cushman soil is moderately deep and well drained. It formed in :
1

-alluvium and residuum derived from miF.ed Sources. Typically, the
_

surface layer is grayish brown loam about 2 inches thick. The upper 9 |

inches of the subsoil is brown loam. The next 8 inches is brown clay

loam. The next 4 inches is pale brown clay loam. The lower 7 inches,

of the subso2.1 is light gray loam. Soft effervescent shale is at 30 i

l

O- inches.

1
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1
i

Permeability of the Cushman soil is moderate. Available water

capacity is moderate. Effective rooting depth is 20 to 40 inches.
I

\

\
Runoff is medium, and the hazard of water erosion is moderate. The

hazard of wind erosion is moderate.

The Theedle soil is moderately deep and well drained. I t f ormed in

residuum or alluvium over residuum derived from mir:ed sources.

Typically, the surface layer is pale brown loam about 2 inches thich.
| |

The upper 10 inches of the underlying material is brown loam. The 1

Jower 16 inches ic pale brown clay loam. Soft effervescent shale is
|

at 28 inches.

Permeability of the Theedle soil is moderate. Available water g
capacity is moderate. Effective rooting depth is 20 to 40 inches.

' Runoff is medium, and the banard of water erosion is moderate. The

hazard of wind erosion is moderate.

This unit is used for rangeland and wildlife habitat.

| The potential plant community on this unit is mainly western

wheatgrass, needleandthread, blue grama, and green needlegrass. As

the range condition deteriorates, big sagebrush and blue grama

increase. As the range condition further deteriorates, plains

prichlypear and cheatgrass invade. The potential plant community

produces 1,200 pounds of air-dry vegetation per acre in normal years.

O
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k

Production varies from 1,500 pounds in favorable years to 700. pounds

in unfavorable years.

The production of vegetation suitable for livestock gracing is limited

by low annual precipitation. If the range is overgra=ed..the

proportion of preferred forage plants decreases and the proportion of
L

less preferred forage plants increases. Therefore, livestoch grating

should be managed so that the desired balance of preferred species is

maintained in the piant conununity. Loss of the surface layer results

in a sevore decrease in productivity and in the potential of the soil >

to produce vegetation suitable for grazing. Livestoch gra:Ing should

be managed to protect the soil from excessive erosion. Drush

management improves deteriorated areas of range that are producing

more woody shrubs than were present in the potential plant community.
. O

This map unit is in capability subclass IVe, nonirrigated. This map

unit is in the Loamy range site, 10 to 14 inch Northern Plains

precipitation cone. !
,
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392CD Decolney-Hiland candy loams, 6 to 15 percent slopes

i

l

This map unit is on pediments and hi11 slopes. The native vegetation

is mainly grasses and shrubs. Elevation is 4,100 to 5,200 feet. The

average annual precipitation is 10 to 14 inches, the average annual

air temperature is 45 to 49 degrees F., and the frost-free period is

110 to 130 days.

This unit is 50 percent Decolnoy sandy loam and 30 percent Hiland

sandy loam. The components of this unit are so intricately

intermingled that it was not practical to map them separately at the

scale used.

Included in this unit are small areas of Bowbac sandy loam, Moskee |
1

sandy loam, and Vonalee candy loam. Also included are small areas

with slopes of 15 to 20 percent. Included areas make up about 20

percent of the total aereage. The percentage varies from one area to

another.

1

The Decolney soil is very deep and well drained. ~It formed in eolian

depasits derived from mixed sources. Typically, the surface layer is

brown sandy loam about 'J inches thick. The subsoil is yellowish brown

candy clay loam about 16 inches thick. The substratum is brown sandy
-

loam to 60 inches or more,

O
1
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_ Permeability of the Decolney soll is moderate. Available water

O
capacity is high. Effective rooting depth is 60 inches or more.

Runoff is medium, and the hazard of water erosion is moderate. The

hasard of wind erosion is severe.

The Hilarid soil is very deep and well drained. It formed in eolian

deposits derived from mined sources. Typically, the surface layer is

1;rown sandy loam about 3 inches thick. The upper 15 inches of the

subsoil is yellowish brown sandy clay loam. The next 10 inches is

light. yellowish brown candy clay loam. The next 4 inches is light

yellowish brown sandy clay loam. The lower part of the subsoil is

light yellowish brown sandy loam to 60 inches or more.

Permeability of the Hiland soil is moderate. Available water capacit

is high. Effective rooting depth is 60 inches or more. Runoff is

medium. and the hasard of water erosion is moderate. The hasard of

wind erosion is severe.

This unit is used for ranseland. bayland and pasture, and ujldlife

habitat.

The potential plant conununit.y on this unit is mainly needleandthread,

prairie sandreed, little bluestem, western wheatgrass and Indian

ricegrass. As the range condition deteriorates, fringed sagewort,
|

blue grama, and threadleaf sedge increase. As the range condition I
-

further deteriorates, broom snakeweed and cheatgrass invade. The

potential plant conununity produces 1,300 pounds of air-dry vegetation
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per acre in normal years. Production varios from 1,600 pounds in

favorable years to 750 pounds in unfavorable years.

The production of vegetation auitable for livestock grazing is limited

by low annual precipitation. If the range is overgraced, the

proportion of proforred forago plants decreases and the proportion of

less preferred forage plants increases. Therefore, livestock grasing

should be managed so that the desired balance of species is maintained

in the plant community.

If this unit is used for hayland and pasture, the main 31mitations are
|

| low annual precipitation and severe hazard of wind erosion. All

adapted pasture plants can be grown, but bunch-type species planted

l l

-( ) a one genera ly are not suitable because of the hazard of wind
!

erosion. Rotation grazing helps to maintain the quality of forage.

This map unit is in capability subclass IVe, nonirrigated. This map

unit is in the Sandy range site, 10 to 14 inch Northern Plains

precipitation zone.

.!
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O
410 -- Forhwood-Cambria loamo, O to 6 pereent s1 opes

Thio map unit is on fan terraces. The native vegetation is mainly

grasses and shrubs. Elevation is 4,100 to 5,200 feet. Tha average

annual precipitation .ic 10 to 14 inches, the average annual air

temperature is 45 to 49 degrees F., and the frost-free period is 110

to 130 days.

Thic unit is 45 percent Ferkwood loam and 35 percent Cambria loam.

The componenLa of this unit are so intricately intermingled that it

was not practical to map the separately at the scale used.

O'

IncJuded in this unit are small areas of Cushman loam, Ulm loam, and

Zigweid loam. Also included in some delineations are small areas with

slopes of 6 to 10 percent. Included areas make up about 20 percent of

the total acreage. The percentage varies from one area to another.

I

I The Forkwood soil ic very deep and well drained. It formed in

alluvium derived from mixed sources. Typically, the surface layer is

brown loam about 3 inches thich. The upper 11 inches of the subsoil 1
i

is brown clay loam. The next 19 inches is pa]e brown loam. The lower

part of the subsoil is very pale brown loam to 60 inches or more.

Permeability of the Forkwood soil is moderate. Available water

capacity la high. Effective rooting depth is 60 inches or more.
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Runoff is slow, and the hasard of water erosion is slight. The hazar

of wind erosion is moderate.

The Cambria coil is very deep and well drained. It formed in alluvium

derived from mixed cources. Typically, the surface layer is brown

loam about 3 inches thich. The upper 7 inches of the subsoil is

yellowish brown clay loam. The next 13 inches is light gray loam.

The lower 7 inches is pale yellow loam. The substratum is light

yellow 1ch brown very fine candy loam to 60 inches or more.

permeability of the Cambria soil is moderate. Availablo water

capacity is high. Effeet.ive rooting depth is 60 inches or more.

Runoff it slow, and the banard of water erocion is slight. The hasard

of wind erosion is moderate.

This unit is used for rangeland, hayland and pasture, nonirrigated

cropland, and wildlife habitat.

The potential plant community on this unit is mainly western

wheatgrass, needleandthread, blue grama, and green needlegrass. As

the range condition deteriorates, big sagebrush and blue grama

increase. As the range condition further deteriorates, plains

pricklypoar and cheatgrass invade. The potential plant community

produces 1,200 pounds of air-dry vegetation per acre in normal years.

Production varies from 1,500 pounds in favorable years to 700 pounds

in unfavorable years.

O

ATT 11.1-50

(Revised 2/94)

11-50



-

The production of vegetation suitable for livestock gra:Ing is limited

by low annual precipitation. If the range is overt; raced, the

proportion of preferred forage plants decrease and the proportion of

less preferred forage plants increase. Therefore, livestoch grazing |

should be managed so that the desired balance of species is maintained

in the plant community. Range renovation can be used to improve areas

of deteriorated rangeland. Such practices increase water
,

infiltration, reduce plant competition, and allow the native plants to

incroacc.

If thas unit is used for hayland and pasture, the main limitations are

low annual precipitation and moderate hazard of wind and water

erosion. All adapted pasture plants can be grown, but bunch-type

O
species planted alone generally are not suitable because of the hazard

of crosion. Using management that maintains optimum vigor and quality

of forage plants is a good practice. Use of proper stocking rates,

pasture rotation, and restricted grazing during wet periods helps to

keep the pasture in good condition and to protect the soil from
erosion.

.

If this unit is used for nonirrigated cropland, the main limitations

are low annual precipitation and moderate hazard of wind and water

erosion. Because precipitation is not sufficient for annual cropping,

a cropping system that includes small grain and summer fallow I's mo'ts

suitable. Wind erosion can be reduced by using all crop residue and7

''

practicing minimum tillage. Tillage should be on the contour or

- across the slope where feasible.
;-
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|

O
The Forhwood soil ic .in capab.ility subclass Ille, nonirrigated. The

'Cambria coil in in capability subclass IVe, nonirrigated. This map

unit is in the Loamy rane.e site, 10 to 14 inch Northern Plains

precipitation cone.

|

@

.
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|

l

336D--Forkwood-Cushman loams, O to 6 percent slopes |

:

This map unit is on fan terraces. The native vegetation is mainly
;

grasses and shrubs. Elevation is 4,100 to 5,200 feet. The average

annual precipitation is 10 to 14 inches, the average annual air

temperature is 45 to 49 degrees F., and the frost-free period is 110

to 130 days.

This unit is 50 percent Forkwood loam and 30 percent Cushman loam.

The components of this unit are so intricately intermingled that it

was not practical to map them separately at the scale used.

O <

Jncluded in this unit are small areas of Dowbac candy loam, Cambria |
1

loaan , lliland sandy loam, and Theedle loam. Also included are small

areas with slopes of 6 to 9 percent. Included areas make up about 20

percent of the total acreago. The percentage varies from one area to

another.
'

The Forkwood soil is very deep and well drained. It formed in !

!

alluvium derived from mixed sources. Typically, the surface layer is I

pale brown to yellowish brown loam about 6 inches thick. The upper 6

inches of the subsoil is yellowish brown clay loam. The next 3 inches

is pale brown clay loam. The lower part of the subsoil is very pale

brown loam to 60 inches or more.
f3
V
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Permeability of the Forkwoud soil is moderate. Available water g
capacity la high. Effective rooting depth is 60 inches or more.

Runoff is medium, and the hanard of water erosion in moderate. The

hazard of wind erosion lo moderate.

The Cunhman soil is moderately deep and well drained. It formed in

alluvium and residuum der'ved from mixed courcea. Typically, thet

surface layer in grayish brown loam about 4 inches thick. The upper 9

inchea of the subsoil is brown to yellowish brown clay loam. The

lower 1 ti inches in pale brown loam. Soft effervescent shale is at 29

inches.

permeability of the Cuchman soil ia moderate. Available water

gcapacity is moderate. Effective rooting depth in 20 to 40 inches.

Runoff is medium, and the hazard of water erosion is moderate. The

hazard of uind erosion is moderate.

This unit is used f or rangeland, hayland and pasture, nonirrigated

cropland, and wildlife habitat. It is also used for homesite and

urban development.

The potential plant community on this unit is mainly western

wheatgraas, needleandthread, blue grama, and green needlegrass. As |
1

the range condition deteriorates, big sagebrush and blue grama

1

increase. As the range condition further deteriorates, plains j
i

prichlypear and cheatgrass invade. The potential plant cenununity

O
produces 1,200 pounds of air-dry vegetation per acre in normal years.
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Production varies from 1,500 pounds in favorable years to 700 pounds

O in unfavorable years.

The production of vegetation suitable for livestock grazing is limited

by low annual precipitation. If the range is overgraced, the

proportion of preferred forage plants decreases and the proportion of.

less preferred forage plants increases. Therefore, livestoch gra:Ing

should be managed so that the desired balance of preferred species is

maintained in the plant community. Range seeding is a suitable

practice if the range vegetation is in poor condition. The

suitability of this unit for rangeland seeding is good. Brush

management improves deteriorated areas of range that are producing

more woody shrubs than were present in the potential plant community.

O
If this unit is used for hayland and pasture, the main limitations are

low annual precipitation, and moderate hazard of wind and water
i

erosion. All adapted pasturo plants can be grown, but bunch-type

species planted alone generally are not suitable because of the hazard

of erosion. Use of proper stocking rates, pasture rotation, and |
.

restricted gracing during wet periods helps to keep the pasture in
|

| good condition and to protect these soils from erosion.

| If this unit is used for nonirrigated crops, the main limitations are

low annual precipitation and moderate hazard of wind and water

erosion. Because precipitation is not sufficient for annual cropping,

1a cropping system that includes small grain and summer fallow is most

suitable. Maintaining crop residue on or near the surface reduces
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wind and water erosion and helps to maintain soil tilth and organic

matter content. Tillage should be kept to a minimum.

If this unit is used for homesite and urban development, the main

limitations are the moderate hasard of wind and water erosion, and

depth to bedrock of the Cushman soil. The deep cuts needed to provide

essentially level building sites on the cushman soil can expose

bedrock. Excavation for roads and bt.ildings increases the hazard of

erosion. Preserving the existing plant cover during construction

helps to control erosion. Depth to bedrock severely limits the proper

operation of septic tank absorption fields on the Cushman soil.

The Forkwood soil ls in capability subclass IIIe, nonirrigated. The

Cushman soil is in capability subclass IVe, nonirrigated. This map g
unit is in the Loamy range site, 10 to 14 inch Northern Plains

precipitation zone.

O
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O
B45AU -- Forkwood loam, O to 6 percent slopen

This very deep, well drained soil is on fan terraces. It formed in

alluvium derivod from mined sources. The native vegetation is mainly

grasses and nhrubs. Elevation is 4,100 to 5,200 feet. The average

annual precipitation is 10 to 14 inches, the average annual air

temporature is 65 to 49 degreen F., and the front-free period is 130

to 130 days.

Jueluded in this unit are small areas of Cambria loam and Ulm loam.

Included areas make up about 15 percent of the total acreage. The

percent age varies from one area to another.

Typically, the surface layer is grayish brown loam about 2 inches

thich. The upper 14 inches of the subsoil is brown clay loam. The

next 7 inches is pale brown clay loam. The lower part of the subsoil

is pale brown clay loam and loam to 60 inches or more.

i

i

permeability of the Forkwood soil is :noderate. Available wat.or
i

capacity is high. Effective rooting depth is 60 inches or more. !

Runoff is medium, and the hazard of water erosion is moderate. The

hanard of wind croclon is moderate.

O
l
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This unit is used for rangeland, hayland and pasture, nonirrigated

Ocropland, and wildlife habitat. It is also used for homesite and

urban development.

The pot ential plant conununi Ly on this unit .is mainly western

wheatgrass, needleandthread, blue grama, and green needlegrass. As

the reunge condition deterioraloc, big sagebrush and blue grama

increase. As the range condition further deteriorates, plains

p2ichlypear and chea tgra.m invade. The potenttal plant venununi t y

produces 1,200 pounds of air-dry vegetation per acre in normal years.

Production varies from 1, F,0 0 pounds in favorable years to 700 pounds

in unfavorable years.

The production of vegelation suitable for livest och gracing in limite

by low annual precipitation. If the range is overgraced, the

proportion of preferred forage plants decreases and the proportion of

less preferred forage plants increases. Therefore, livestoch gracing

should be managed so that the desired balance of preferred species is

maintained in the plant conununity. Range seeding is suitable if the

range is in poor condition. The suitability of this unit for

rangeland seeding is good. Range renovation can be used to improve

areas of deteriorated rangoland. Such practices increase water

in fil tra t. i on , reduco plant competition, and allow the desirabic nativo

1

plants to increase. Brush management improves deteriorated areas of |
|

range that are producing more woody shrubs than were present in the

potential plant community.
_ |

9
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If this unit is used for hayland and pasture, the main limitations are

O low annual precipitation and moderate hacard of wind and water

erosion. Using managemont that maintains optimum vigor and quality of

Corage plants is a goud practice. Rotation. grazing helps to maintain

the quality of forage. Seedbed preparation should be on the contour

or acrocs tho slope whole practical.

If this unit is used for nonirrigated cropiand. the main limitations

are low annual precipitation and moderate hasard of wind and water

crosion. Because precipitation is not sufficient for annual cropping,

a cropping system that includes small grain and sunener f allow is ~ most

suitable. Wind erosion can be reduced by planting crops in alternate

strips and at rlght angles to the prevailing wind. Tillage should.be

kept to a minimum. Limiting tillage for seedbed preparation and weed

control reduces runoff and erosion.

If this unit is used for homesite and urban development, the main
_ .

limitation is the moderate hacard of wind and water erosion of the
2

1 - Forhwood soil. Excavation for roads and buildings increases the

hazard of erosion. Preserving the existing plant cover during

; construction helps to control erosion.

This map unit is in capability subclass IIIe, nonirrigated. The 1

Forkwood soil is in the Loamy range site,'10 to 14 inch Northern
|,

Plains precipitation cone.

O
ATT 11.1-59 j

(Revised 2/94)

11-59

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



O

This page intentionally lef t blank, g

)

|

|
|

|

I

|
|

|

O|
|

|

ATT 11.1-60

(Revised 2/94)

.- - ._. -



_ . . . . .. .

m n -is <n e AWANCE C0)Yemployer, end offIrs a'l pronrarns, services, and
assistano) en a nondise+ninatory basis, without

. 0 C-
-,,,,

-

regard to og3, color, crsud, mirital status, nit!cnol
-

- - ' ' .

origin, physical or mental handicap, pohtics, race,

(605.331AB) religion or set 13/92

O
33] AB Forhwood-Ulm loams, O to 6 percent nlopen

This map unit is on fan terraces. The native vegetation is mainly

gransen and shrubs. Elevation is 4,100 to 5,200 feet.. The average

annual precipi t a tioli is 10 to 14 inches, the average annual air

temperature is 45 to 49 degrees F., and the frost-free period is 110

Lv 130 days.

This unit in 50 percent Forkwood loam and 35 percent Ulm loam. The

components of thir unit are so intricately intelmingled that it was '

not practical to map them separately at the ccale used.

Included in this unit are small areas of Bidman loam and Cambria loam.

Included areaa make up about 15 percent of the total acreage. The
,

1

percentage varies from one area t.o another.

The Forkwood soil is very deep and well drained. It formed in

alluvium derived from mixed sources. Typically, the surface layer is

brown loam about 3 inches thick. The upper 6 inches of the subsoil ic

yellowish brown clay loam. The next 10 inches is light yel]vwish

brown clay loom. The next ? inches is light yellowish brown clay

loam. The lower part of the subsoll is pale brown loam to 60 inches

or more.

~O
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Permeability of the Forkwood soil is moderate. Available water

capacity 1. s high. Effective loot.ing depth is 60 inches or more.

Runoff is medium, and the banard of water erosion is moderat.o. The

hanard of wind erosion js moderate.

The Ulm soil is very deep and well drained. It formed in alluvium

derived from mixed sources. Typically, the surface layer is pale

brown loam about 2 inches thick. The upper 12 inches of the subsoil

is brown clay loam. The next 20 inches is pale brown to 1icht gray

elay loam. The lower part. in pale yellow loam to 60 inches or more.

Permeability of the Ulm cojl is slow. Available water capacity is

hjgh. Effeutive rooting depth is 60 inches or more. Runoff is

medium, and the hanard of water erosion is moderate. The banard of g
wind erosion is moderate.

This unit is used for rangeland, hayland and pasture, nonirrigated

cropland, and wildlj fe habitat. It is also used for homesite and

urban development.

The potent.ial plant communiLy on this unit is mainly western

wheatgraco, needleandthread, blue grama, and green needlegrass. As

the range condition detoriorates, big sagebrush and blue grama

in:reace. As the range condition further deteriorates, plains

pricklypear and cheatgrass invado. The potential plant cunununity

producec 1,200 pounds of air-dry vegetation per acre in normal years.

O
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Production variec from 1,500 pounds in favoral.)e years to 700 pounds

in unfavurablo years.

The production of vegetation suitable for livestoch grazing is limited

by low annual precipitation. If the range is overgrazed, the

proportion of preferred furage plants decreases and the proportion of

lesa preferred forage planto increases. Therefore, livestoch grazing

should be managed no that. the desired balance of preferred epecies lo

maintained in the plant conununity. Range renovation can Lie used to

improve arean of deteriorated rangeland. Such practices increase

water infil tra tion, reduce plant competition, and allow the desirable

native plants to increaac. Brush management improves deteriorated

areas of range that are producing more woody shrubs than were present

O 1a '"e re'e" tie 1 etm"t ce" "o"1 'v -

If th3 a unit. io used for ha/ land and pasture, the main limitations are

low annual precipitation and moderate hazard of wind and water |

erosion. All adapted pasture plants can be grown, but bunch-type

species planted alone generally are not suitable because of the hazard |

of erosion. Rotation grazing helps to maintain the quality of forage.
|

Use of proper stocking rates, pasture rotation, and restricted grating

during wet periods helps to keep the pasture in good condition and to
.

1

protect the soll from erocion. !

If thi.c unit is used for nonirrigated cropland, the main limitations

are low annual precipitation and moderate hazard of wind and water

O
erosion. Because preejpitation is not sufficient for annual cropping.
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1

a cropping o'/ stem that includoc cmall grain and summer fallow is nv>s t

9
oul t ab.l e Wind erecion can be reduced by planting crops in al ternate

i

et. rips a t. right angles to lhe prevalling wind. Ctop residue 1efL on

or near the surface helps to conserve moisture, maintain tilth, and

control erosion. Tillage should be kept to a ininimum.

If this unit is used for homesite development, the main limitations

are the moderale hanard of wind and water crocion of the Forkwood and

Ulm uella, and slow permeald lity, shrink-swell potential, and :l ou

strength of the Ulm soit. The hacard of erosion is increased if the

soil 10 lefL exposed during alle development. Revegetating disturbed

arcac around construction nitos as soon as pussible helps to control

wind erosion. The limitations of slow permeability on the Ulm coil

can be overcome by increaning the cine of the abcorption field. The g
effecto et shrinking and swelling on the Ulm soil can be minimited by

using proper engineering designs and by backfilling with maLorial that
,

has low shrink-swell potential. Du11 dings and roads should be

designed to offoot the limited ability of the Ulm coil in this unit to

support a load.

This map unit is in capability cubclass IIIe, nonirrigated. This map

unit la in the Loamy range sito, 10 to 14 inch Northern Plains

precipitat. ton none.

O
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(605.380AD) 11/92

300AD ~- Ifiland-Dowbac sandy loams, O to 6 percent slopes

1This inap unit is on fan terraces and pediments. The native vegetation-

is mainly grasses and shrubs. Elevation is 4,100 to 5,300 feet. The
'

average annual precipitation is 10 to 14 inches, the average annual

air temperature is 45 to 49 degrees F., and the frost-free period is

1.10 to 130 dayn.

This unit is 50 porcent fliland sandy loam and 30 percent Boubac sandy

loam. " ~'. l e components of this unit are so intricately intermingled

that it was not practical to map them separately at the scale used.

O
Included in this unit are small areas of Cushman loam, Forhwood Joam,

Ma'/sdorf fine sandy loam, Terro sandy loam, and Vonalee sandy lvam.

Alav included in some delineations are small areas with slopes of 6 to'

10 percent. Included areas make up about 20 percent of the total

aereage. The percentage varies from one area to another.

The Ililand soil is very deep and well drained. It formed in colian

deposits derived from mixed sourecs. Typically, the surface layer is

brown sandy loam about 6 inches thick. The upper 14 inches of the

subsoil is yellowish brown sandy clay loam. The next 6 inches is

l!.ght yellowish brown sandy clay loam. The lower part of the subsoi]

is pale brown sandy loam to 60 inches or more.

O
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Permeability of the Hiland no.il is moderate. Available water capacit

i

is high. Effective rootiag depth is 60 inches or more. RunofC is

slow, and the hasard of water erosion is s13nht. The hasard of wind

erosion i. s severe.

The Dowbac soil is moderately deep and well drained. It formed in

eolian deposits and residuum derived from sandstone. Typically, the

surface layer is brown mandy loam about 3 inches thick. The upper 28

inches of the subsoil is yellowish brown sandy clay loam. The lower

8 inches .s very pale brown sandy loam. Soft effervescent sandstone

is at 39 inches.

Permecibility of the Howbac so il is moderate. Available water capanity

Itunoff is gis moderate. Effective rooting depth is 20 to 40 inches.

slow, and the hasard of water crosion is slight. The hasard or wind

erosion is ne'Jere.

This unit is used for rangeland, hayland and pasture, nonirrigated

cropland, and wildlife habitat.

j Th? potential plant community on this unit is mainly needleandthread,
1

I prairie sandreed, little bluestem, western wheatgrass and Indian
1

ricegrans. As the rangc condition detericrates, fringed sagewort,

i blue grama, and thread]eaf sedge increase. As the range condition

further deteriorates, broom snakeweed and cheatgrass invade. The

potential plant community produces 1,300 pounds of air-dry vegetation
O
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|

per acro in normal years. production varies from 1,600 pounds in

favorable " ears to 750 pounds in unfavorable years. |

I
|

|

The production of vegetation suitable for livestoch gracing on this

unit is limited by low annual pracipitation. If the pange is

overgraned, the proportion of preferred forage plants decreases and

the proportion of less pleferred forage plants increases. Therefore,

livestoch grazing should be managed so that tbn desired balance of

species js maintained in the plan t conununity. Loss of the surface

layer results in a snvere decrease in productivity and in the

potential of the soil - produce vegetation suitable f or gi:aning .'

Livestoch gracing should be managed to protect the soil from e::cessive

erosion.

O
If this unit is used for hayland and pasture, the main lind tationc are

low annual precipitation, and severe hazard of wind erosion. All
_

adapted pasture plants can be grown, but bunch-type species planted

alone generally are not cuitable because of the hanard of erosion.

Use of proper stocking rates, pasture rotation, and restricted t,raning

during wet periods helps to keep the pasture in good condition and to

protect these soils from err >nion.

If this unit is used for nonirrigated cropland, the main limitationc
!

are low annual precipitation Lind cevere hazard of wind erosion.
!

Decause precipitation is not sufficieat for annual cropping, a
|

eropping system that includes small grain and sununer f allow is most !

O
suitable. Wind crosion can be reduced by planting crops in alternate
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strips and at right angles to the prevailing wind. Crop residuo left

on or near the surface helps to conserve moisture, maintain tilth, and

control wind erosion.

The Hiland soil is in capability subclass IIIe, nonirrigated. The

Bowbac coil is in capability subclass IVe, nunirrigated. This map

unit is in the Sandy range sile, 10 to 14 inch Northern Plains

precipitation cone.

O

I

O
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' - (605.380CD) 11/92

!

l

38UCD - Ili]and-Bowbac sandy loams, 6 to 35 percent slopes |

Thic map unit is on hillslopoc. Tho native vegetation is mainly

grasses and shrubs. Elevation is 4,100 to 5.300 feet. The average

annual precipitation is 10 to 14 inches, the average annual air
,

temperature is '45 to 49 degrees F., and the frost-free period is 110
]

Lo 130 days.

This unit is 45 percent Hij and sandy loam and 3'; percent Bowbac sandy

loam. The components of this unit are so intricately intermingled4

I

that it was not practical to map them separately at the scale used. ,

\
'

O !

Included in this unit are small areas of Decolney sandy loam, Maysdorf

fine sandy loam, Terro sandy loam, Vonalee sandy loam, and Worf sandy

loam. Included areas make up about 20 percent of the total acreage.

The percentage varies from one area to another.

The fliland soil is very deep and well drained, It formed in colian

deposits derived from mined sources. Typically, the surface layer is

; brown sandy loam abuut 2 inches thick. The upper 12 inchec of the

subsoil is yellowish brown sandy clay loam. The next 5 inches is pale

I brown sandy clay Ic>am. The lower part is very pale brown to pale

| brown sandy loam to 60 inches or more.

i O
!
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Availablewatercapaciti'OPermeability of the Hiland soil is moderate.

is high. Effective rooting depth is 60 inches or more. Runoff is

medium, and the hasard ..f water erosion is moderate. The hasard of
.

wind crosion is severe.

The Bowbac soil is moderately deep and well drained. It formed in

eolian deposits and residuum derived from canJstone. Typ.ically, the

surface layer is brown sandy loam about 3 inches thick. The upper 12

inches of the subsoil ic yellowish brown sandy clay loam. The ne:<t 4

inches is light yellowish brown sandy clay loam. The lower 15 inches

of the subsoil is ]ight yellowish brown sandy loam. Soft effervescent

candstone is at 34 inches.

AvailablewatercapacitgPermeability of the Bowbae soil is moderate.

is low. Effective rooting depth is 20 to 40 inches. Runoff is

medium, and the hasard of water erosion is moderate. The hasard of

wind erosion is severe.

This unit is used for rangeland and wildlife habitat.

The potential plant conynunity on this unit is mainly needleandthread,

prairie sandreed, little bluestem, western wheatgrass and Indian

I ricegrass. As the range condition deteriorates, fringed sagewort,

blue grama, and threadleaf sedge increase. As the range condition

further deteriorates, broom snakeweed and cheatgrass invade. The

potential plant community produces 1,300 pounds of air-dry vegetation
O
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O per acre in normal years. Production varies from 1.600 pounds in
.

Cavorablo years to 750 pounda in unf avorable' years.

The production of vegetatJen suitable for livestoch grazine, on this

unit is limited by low annual precipitation, and very low available

water capacity of the Bowbac soil. If the range is overgraned, the

proportion of preferred forage plants decreases and the proportion of
lese preferred forane plants increases. Therefore, livestoch nracing

chould be managed no that the desired balance of cpecies ir maintained
in the plan t eonenunit y. Loss of the surface layer results in a severe

decreace in productivity and in the potential of the soi] to produce
vegetation suitable for grating. Livestock p. racing should be managed

Lo protect the coil from e::cecsive erosion.

O
Thi.s map unit is in capability subclass IVe, nonirrigated. This map

unit is in the Sandy range site, 10 to 14 inch llorthern Plains

precipitation zone.

1

O
ATT 11.1-71

(Revised 2/94)

11-70

_ - _



_ _ _ _ _ _ _ _ _ _ _ _ _ _

O

!

|

|

This page intentionally left blank. O

O

ATT 11.172

(Revised 2/94)

- - - - - - - - _ - - - - - - - - - - --- - - - - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____



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

b M Consenegon Sendos is an equal- = - - " ~

empkp, tnd offers all programs. servloes.' and
M tance en a

-

-to
nondiscriminatorybasis,N

-

origin. physical or mental handcap, pouc. n
,* S ' ''3"'' C '- ' 0 C',' ANG... mee. ~. - - -

|
" -

e, % -
religion or sex,

i

O
( 605. EA63) 11/92

EA6.' -- Hiland sandy clay leam, o to 6 percent niopes
!

This very deep, well drained soil is on fan terraces. It formed in

alluvium and eelian deposits derived from mixed sources. The native

vegeta-Lion in mainly grasces and shrubs. Ej eva tion ic 4,100 to 5,000

feet. The average annual precipitation is 10 to 14 inches, the

average annual air tempnrature is 45 to 49 degrees F., and the frost-

free period is 110 to 130 days.

Included in
.

this unit are amall areas of Decnluey fine samly loom,

Maysdorf candy clay loam, and Moskee sandy clay loam, included areas

make up about 20 percent of the total acreage. The percentage varies

from one area to another.

Typically, the surf ace layer is brown to pale brown sandy cJ ay loam

about 6 inches thick. The upper 13 inches of the subsoil is yellowish

brown sandy clay loam. The next 3 inches is light yellowish brown

sandy elay loam. The lower part of the subsoil is light yellowish

brown nandy loam to 60 inches or more.

,

Permeability of the Hiland soil is moderate. Available water capacity

is high. Ef fective rc oting depth is 60 inches or more, nunoff is

slow, and the hazard of water erosion is slight. The hasard of wind

erosion is moderate.

O
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This unit is used mainly for nonirrigated cropland. Some areas e
ad .i a cen t to cultivated arPJs are used for rangeland, hayland and

} M S l' u l'P .

The potenLial plant conunun i ty on thia unit ir. mainly westetn

uheatgrasa, needl ean,l t.h r e ad , lilue grama and groen need]ngrass As tha

r.mge condi tien deter b >ra t er. . lxi g sagebrush and blue grama increase.

As the range condition further deteriorates, plains prichlypear and

cheatgrass invade. The pot ent.ial plant coitununi ty produces 1,300

pounds of air ~ dry vegetation per acre in normal years. production

varies flom 1,500 poundt in favorable years to 7U0 pounds in

unfavorable years.

If this unit is used for niinirrigated cropland, the main limitations g
are low annual precipitat.lon and the moderate hazard of wind erosion.

Because precipitation is not nuf f icient f or annual cropping, a

cropping system thal includes small grain and sununer f allow is most

suitable. Maintaining crop residue on or near the surface reduces

runoff and wind erosion and helps maintain soil tilth and organic

matter content. All ti]iage should be on the contour or across the

slope.

The produc t i.un o f vege t a l. i . .n nuitable for liveateck grar.ing is limited

by 1ou annual lerecipitat. ion. 1f the range is overgraced, the

proportion of preferred forago plants decreases and the proportion of 4

1
1

lean preferred forage plants increases. Therefore, livestoch gracing |

chould be managed so that the desired balance of species In maintained
|

ATT 11.1-74

(Revised 2/94)

11 72



_ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ - _ - _

_

in the plant community. Loss of the surface layer results in a severe

decrease in productivit/ and in the potentiaJ of the soil to produce

veget.ation suitable for grating. Livestock grazing should be managed

to protect the soil f rom er:censive erosion.

If this unit is used for hayland and pasture, the main limitations are

luw annual precipitation, and moderate hacard of wind erosion. All

adapted pasture plants can be grown, but bunch-type species planted

a. lone Generally are not suitable because of the hacard of erosion.

Use of proper stocking rates, pasture rotation, and restricted grating

during wel per i.ods helps it> heep the pasture .in good condition and to

protecL the soil from erosinn.

This unit is in capability subclass IIIe, nonirrigated. This unit is

in the Loamy range site, 10 to 14 inch Northern Plains precipitation

none.

|

, .

l

I

fO
I
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(605.304CD) 11/92

304CD -- Ililand-Vonalee candy loams. 6 to 15 percent slopes

This map uni t is on hillcloros. The native vegetation is mainly

grasses and shrubs. Elevation is 4,100 to 5,200 feet. The average
!'

annual precipitation in 10 to 14 inches, the average annual air

temperature is 45 to 49 degrees F., and the frost-free period is 110

to 130 days.

This unit 1. 3 46 percent Hiland candy loam and 60 percent Vonalee sandy

loam. The components of this unit are so intricately intermingled

that it was not practica) to map them separately at the scale used.

O
1neluded i.n this unit are cmal1 areas of Dowbac sandy loam, Decolney

sandy loam, Mayadorf fine candy loam, and Terro sandy loam. Also

included are small areas with slopes of 3 to 6 percent. Included

areas make up about 15 percent of the total acreage. The percentage

varies f rom one area to another.
|

|
.

The fliland soil is very deep and well drained. It formed in colian

deposits derived from mixed sources. Typically, the surface layer is

light brownish gray sandy Joam about 4 inches thick. The upper 1B
!

I
inches of the subsoil is pale brown sandy clay loam. The lower part j

is light yellowish brown sandy loam to 60 inches or more.

O
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permeabill,ty of the Hiland soil is moderate. Available water capacitye
is high. Effective rooting depth is 60 inches or more. Runoff is

medium, and the hasard of water erosion is moderate. The hasard of

wind erosion .is severe.

The Vona e soil is very deep and well drained. It formed in eolian

deposits derived from candstone. Typically, the surface layer is

light brownish gray sandy loam about 5 inches thick. The upper 19

inches of the subsoil is pale brown sandy loam. The lower part is

very pale brown sandy Ivam to 60 inches or more.

permeability of the vonalee soil is moderately rapid. Available water

capacity la moderate. Effect.ive rooting depth is 60 inches or more.

Runoff is slow, and the hasard of water erosion is slight. Thehasardg
of wind erosion is severe.

This unit is used for rangeland, hayland and pasture, and wildlife

habitat.

The potential plant comiminity on this unit is mainly needleandthread,

prairie sandreed, little bluestem, western wheatgrass and Indian

ricegrass. As the range condition deteriorates, fringed sagewort, j

blue grama, and threadleaf sedge increase. As the range condition I

further deteriorates, broom snakeweed and cheatgrass invade. The

potential plant community produces 1,300 pounds of air-dry vege tation

per acre in normal years. Production varies from 1,600 pounds in

|favorable years to 750 pounds in unfavorable years.
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The production of vegetati.on nuitable for livestock graning is limited

'by low annual precipitation. If-the range is overgrazed, the

proportion of preferred forage plants decreases and the proportion'of

less preferred forage planto increases. Therefore, livestock'gra:Jng

abould be managed so that the desired balance of species is maintained

in the p] ant convuu n i ty . 1,o c o of the surface layer results in a' severe

deuroase in productivity and in the potential of the unit to produce

vscetation suitable for gracing. Livestock graaing should be managed

to proLeet the unit from excesnive crosion.

If 0.his unit la used for hayland and pasture, the main. limitations are

low annua) precipitation and severe hazard of wind erosion. All

adapted pasture. plants can be grown, but bunch- type species pianted

alone generally are not suitable because of the hazard of wind

e ro s .i nn . Wind erosion can be controlled by seeding pasture to a

mixture of rhizomatous and bunch type grass species, and hayland to a-

rhinomatous grasc or grass-legume mixture. Rotation gracing helps to

maintain the quality of forage.

This map unit is in capability subclass IVe, nonirrigated. This map

unit is in the Sandy range site, 10 to 14 inch Northern Plains

precipitation cone.

1

!
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(605.A79B) religion ar sen. 13 f 9 7, ;

A79B -- Parmleed fine sandy loam, O to 6 percent slopes

This moderately deep, well dralued soil is on relict terraces. It

formed in alluvium over residuum derived from shale. The native

vegetation is mainly grasses and shrubs. Elevation is 4,100 to 5,000

feet. The average annual precipitation is 10 to 14 inches, the
t

average azuiual air temperature is 45 to 49 degrees F., and the frost-

tree period is 110 t.o 130 days.
T

Included in this unit are small areas of Bidman loom, Cushman loam,

and Renchill clay loam. Included areas make up about 15 percent of

the total acreage. The percentage varies from one. area to another.

Typically, the surface layer is light gray fine sandy loam about 2

inches thick. The upper 8 inches of subsoil-is dark yellowish. brown

clay loam. The next 8 inches is brown clay. The lower 21 inches of

the subsoil is light brownish gray clay. Soft effervescent shale is

at 39 inches.

Permeability of the parmiced soil is slow. Available water capacity I

l
is moderate. Effective rooting depth is 20 to 40 inches. Runoff is

medium, and the hasard of water erosion is moderate. The hasard of

wind erosion is severe.

Thic unlL is used primarily for rangeland and wildlife habitat.
,

|
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1Tim potential plant community on this unit is mainly westein

wheatgrass, needicandthread, blue grama, and green needlegrass. As

.ition deteriorates, big sagebrush and blue gramathe range < ,

increase. As the range condition further deteriorates, plains

prichlypear and cheatgrass invade. The potential plant conununity

produces 1,200 pounds of air-dry vegetation per acre in normal years.

Production varies from 1,500 pounds in favorable years to 700 pounds

in unfavorablo years.

The producLion of vegetation suitable for livestock grazing is limited

by low annual precipitation. If the range is overgraced, the

proportion of preferred forage plants decreases and the proportion of

less preferred forage plants increases. Therefore, livestoch gracing

should be managed no that the desired balance of species is maintained

in the plant conununity. 13 rush management improves deteriorated areas

of range that are producing more woody shrubs than were present in the

potential plant community. Range renovation can be used to improve

areas of deteriorated rangeland. Such practices increase water

infi]tration, reduce plant competition, and allow the native plants to

increase.

This inap unit is in capabil'ty aubclass IVe, nonirrigated. This mapt

unit is in the Loamy range site, 10 to 14 inch Northern Plains

precipitation cono.

O
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(605.417BD) 11/92

617 DD -- Shingle-Taluce complex, 3 to 30 percent slopes

This map unit is on ridges. The native vegetation is mainly grasses

and shrubs. Elevation is 4,100 to 5,200 feet. The average annual

precipilation in 10 to 14 inches, the average annual air temperature

is 45 to 49 degrees F., and the frost-free period is 110 to 130 days.

i

This unit is 40 percent Shingle loam and 40 percent Taluce fine sandy

loam. The components of this unit are so intricately intermingled ,

that it was not practical to map them separately at the scale used. j

i.

O 1

Included in this unit are small areas of Theedle loam, Turnererect ;
-

i

sandy loam, Vonalee sandy loam, Worf loam, and rock outcrop. Included

areas make up about 20 percent of the total acreage. The percentage

varies from one area to another.

The Shingle soil is shallow and well drained. It formed in residuum

derived from mixed sources. Typically, the surface layer is brown

loam about 1 inch thick. The underlying material is pale brown to

very pale brown luam 11 inches thick. Soft effervescent shale is at

12 inches.

Permeability of the Shingle soil is moderate. Available water

O carecitv is verv 1ew. zffective rootina deeth is 10 to 20 inches.
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Runoff is rapid, and the hanard of water erosion is severe. The

hasard of wind erosion is moderate.

The Taluce soil in shallow and somewhat excessively drained. It

formed in residuum derived from sandstone. Typically, the surface

layer is pale brown fine sandy loam about 4 inches thick. The

under3ying material is pale brown to very pale brown fine sandy loam

1.2 inches thich. Soft effervescent sandstone is at 16 inches.

permeability of the Taluce soil is rapid. Available water capacity is

very low. Effective routing depth is 10 to 20 inches. Runoff is

medium, and the hazard of water erosion is moderate. The hasard of

wind erosion ja severe, ggg

Thic unit is used for rangeland and wildlife habitat.

The potential plant community on the Shingle soil is mainly bluebunch

wheatgrass, western wheatgrass and needleandthread. As the range

condition deteriorates, blue grama and threadleaf sedge increase. As |

the rance condition further deteriorates, broom snakeweed and plains

pricklypear invade. The potential plant community produces 900 pounds
)

of air dry vegetation per acre in normal years. Production varies |
|

1

from 1,200 pounds in favorable years to 450 pounds in unfavorable 1

years. |

The potential plant community on the Taluce soil is mainly

needleandthread, prairie sandreed, bluebunch wheatgrass and little

ATT 11.1-84
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14 nes t om. Ar ihe ratin < ' neli.1.i . n lo t e rioraten , threadioaf v d r.o' , nil-

,

tOinged areuve t- .inete. ace. As I..he range condition turther

deterieratoc. brei m an k.nuoed and chontgrass inva le. The ent.ent ial |

. pl.tn t vmmunit'y piwinoon J.Uno pc.uw.ls of air <1r vegetativo r4r adia.

,

in n im'il year: pniln tion e.n J en from 1 Jon poundn in fer. r.ibla.

y o..u . I.. '.nu poundo i n un f n ..o ralile years .
-I

,

The pt ..in. l i, .n vf "ar ! . i t i on tuj i al.le for Jiroot ch graminn .i., Limi1ed

by low ..m o n. i l 1.i eej pi L a t ) . n . and the very 1..v w,i i abl o waini "apaeity.

and 1imiI.ed 1.otiog der t b . l Ihe 'Jh i.nn L e soj1 .ind Taluce r.i.]. I f 1.h"

rouge is versraaed. t.be pioportion of prefertvd f orage p l.an t.r.

decrea: e- -:uid t he propm t i . n . .f teso pre [ erred torngo plant:

in cre.in'an . Therefere, .l.ivostveJ. gra:ing shou.ld be managad so. thai. tho- .)
denired balance of epecin. i- maint ained in 1 he plant ca miminit y.- i .o.3 3

ef the aurhue layer reculis in a severe decleace in prodnetivily ,nid |
!

.i n t.he p.31 en t ia l o f. the no i l lo pr.> duce vege t .it] r n su i t abl a fer

Grauing. 1,.i v o n t ..el'. g ) a a .i n g rhnuld be managed io pi 01. net the 11 f orm

excoasivo eroaj n.

Thic map unit ia in capal.i lii.y subclacc Vlie, m nj erigntml. Tho

- Shingle soil is in t he Sheillow Loamy range sit e, in to 14 inch

IbrLhern I'l ains prec ip i t.at. i.on :one . The Taluca coil is ja lhe Uhollow

Dandy range uite, 10 to 16 inch llorthern Plains precipitation r.une.

O
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O(605.177B) 11/92

177B -- Theedle-Kishona loams, O to 6 percent slopes

This map unit is on fan terraces. The native vegetation is mainly

grasseo and shrabs. Elevat. ion is 4,100 to 5,200 feet. The average

annual precipitation is 10 to la inches, the average annual air

Lemperature iu 65 to 49 degrees F., and the frost-free period is 110

to 130 days.

This unit is SO percent Theedle loam and 30 percent Kishona loam. The

components of this unit are so intricately intermingled that it was

Onotpracticaltomapthemneparatelyatthescaleused.

Included in this unit are small areas of Cambria loam, Cushman loam,

Forkwood loam, and Turnercrest sandy loam. Included areas make up

about 20 percent of the total acreage. The percentage varios from one
i

area to another.

The Theedle soil is moderately deep and well drained. It formed in

residuum derived from mixed sources. Typically, the surface layer is

light yellowish brown loam about 4 inches thick. The underlying

material is light yellowish brown clay loam 32 inches thick. Soft,

effervescent sandy shale is at 36 inches.

Permeability of the Theedle soil is moderate. Available water
|

capacity is moderate. Effective rooting depth is 20 to 40 inches.

11.-82
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O|Runoff is medium, and the hazard of water erosion in moderate. The
|

|

hazard of wind erosion j a nraderale.

I
1

I

The Kishona soil is very deep and well drained. It formed in alluvium
'

derived from mixed sources. Typically, the surface layer is pale

brown loam about 5 inchea thick. The upper 28 inches of the sul> soil

is light giay clay loam. The lower part of the subsoil is 1ight gray

loam to 60 inches or more.

permeability of the Kishona soil is moderate. Available water

capacity is high. Effective rooting depth is 60 inches or more.

Runoff is medium, and the hanard of water erosion is moderale. The

hanard of wind erosion is moderate.

Thia unit is used for range]and, hayland and pasture, nonirrigated

cropland, and wildlife habitat.

The potential plant community on this unit is mainly western

wheatgrass, needleandthread, blue grama, and green needlegrass. As

the range conditioni deteriorates , big sagebrush and blue grama

increase. As the range condition further deteriorates, plains

pricklypear and cheatgrass invade. The potential plant community

produces 1,200 pounds of air-dry vegetation per acre in normal years.

Production varies from 1,500 pounds in favorable years to 700 pounds

in unfavorable years.

O
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i

The production of vegetation suitable for livestock grazing is limited
,

by. low annual precipitation, If the range is overgrazed, the |
!

proportion of preferred forace plants decreases and the proportion of j

-less preferred forage plants increases. Therefore, livestoch gracing

should be managed so that the desired balance of species is maintained

in the plant community. Range seeding is a suitable practice if the

range vegetation is in poor condition. Loss of the surface layer

results in a severo decrease in productivity and in the potential of

the soil to produce vegetation suitable for grazing. Livestock

grazing should be managed to protect the soil from excessive erosion.

If this unit is used for hayland and pasture, the main limitations are

low annual precipitation and moderate hazard of wind and water

O erosion. All adapted pasture plants can be grown, but bunch-type

speeler planted alone generally are not suitable because of the hacard

of erosion. Use of proper stocking rates, pasture rotation, and

restricted gracing during wet periods helps to keep the pasture in

good condition and to protect the soil from erosion. Seedbed

preparation should be on the contour or across the slope where

practical.

.

If this unit is used for nonirrigated crops, the main limitations are

low annual precipitation, and moderate hazard of wind and water

erosion. Because precipitation is not sufficient for annual cropping,

a cropping system that includes small grain and summer fallow is most

(]) suitable. Maintaining crop residue on or near the surface reduces

ATT 11.1-89
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wind and water crosion and helps to maintain soil tilth and organic

matter content. Tillage should be kept to a minimum.

This map unit is in capability subclass IVe, nonirrigated. This map

unit is in the Loamy range site, 10 to 14 inch Northern Plains

precipitation zone.

O

|

|
|

|
:

|

|

.
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(605.347CD) 11/9?.

347CD - Theedle-Shingle loama, 3 to 30 percent alopes

This map unit is on ridacs and hillslopes. The native vegetation is

mainly graases and shruba. Elevation is 4,100 to 5,000 feet. The

average annual precipitati.>n la 10 to 14 inches, the average annuai

air temperature is 45 to 69 degrees F., and the frost-free period is

110 to 130 daya.

This unit is 50 percent Theedle loam and 30 percent Shingle loam. '1 he

compunents of this unit are co intricately intermingled that it was

not practical to map them separately at the seale used.

Included in this unit are small areas of Eishona loam, Samday clay,

Taluce nandy loam, and Vonalce sandy loam, included areas make up

about 20 percent of the tolal acreage. The percentage varies from one

area to another. )

The Theed]e soil is moderately deep and well drained. It formed in

reuiduwn or alluvium over reniduum derived from mi::ed sources.
|

TypicalJy, the aurface layer in pale brown loam about 3 inches thick.
|

The underlying material is light gray loam 32 inches thich. Soft

chale is at 35 inches.

Permeability of the Theedle coil is moderate. Available water

capacit'/ 13 moderate. Effective rooting depth is 20 to 40 Inches.
ATT 11.1-91
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Runoff i z. rapid, and the hanard of water erosion is severe. The

hazard of wind erosion is moderate.

I

The Shingle co.il is shallow and well drained. It formed in residuum

derived Crum mined sources. Typically, the surface layer is pale

brown loam about 1 inch t h i't . The underlying material 10 pale broun

to very pale brown loam 11 incher t. hick. Soft effervescent shale is

at 12 inches.

Po meability of the Shi q;1e soil is inoderate . Available water

capacity i. s very low. ECfective rooting depth is 10 to 20 inchea.

Runoff is rapid, and the banard of water erosion is severe. The

hazard of wind erocion ic moderate.
O

Thio unit is used for ran",el;uid and wildlife habi ta t. .

The potential islant conuun n i. L y on the Theedle soil 10 mainly western

wheatsraan, needleandthread, blue grama, and green neediograss. Ac

the range condition deterioratec, big sagebrush and blue grama

increase. Ac the range condition further deteriorates, plains

prichlypear and cheatgranc invade. The potential plant eenenunity

produces 1,200 poundo of air-dry vegetation per acre in normal years.

production varies I; rom 1,500 pounds in favorable years to 700 pounds

in unfavorable years.

The potential plant conununity on the Shingle soil 10 mainly bluebunch @
wheatgrasa, western wheatgrass and needleandthread. As the range

ATT 11.1-92
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O condition deteriorates, blue grama and threadleaf sedge increase. As

the range condition f urther doteriorates, broom snakeweed and plains
i

i
prichi" w ar invade. The potential plant commuulty produces 900 pounds |

of air dry egetation per acre in normal years. production varies
i

'

from 1.200 pounds in favurable years to 450 pounds in unfavorable

years.

,

;

The production of vegetation nuitable for livestoch grazing is limited

by low annual precipitallen, and very low available water capacity and

limited rooting depth of the Shingle soil. If the range is

overgraced, the proportion of preferred forage plants decreases and
<

the proportion of lesa preferred forage plants increases. Therefore,
;

,

li should be managed so that the desired balance ofO
vestech grazing

species is maintained in the plant community. Loss of the surface

layer results in a severe decrease in productivity and in the3

potential of the soil to prvduce vegetation suitable for grazing.

Livest.ock grazing should be managed to protect the soil from excessive
,

; water erosion.

,

The Theedle soil is in capability subclass vie, nonirrigated. The

Shingle soil is in capability subclass VIIe, nonirrigated. The

Theedle soil is in the Loamy range site, 10 to 14 inch Northern plains

precipitation zone. The Shingle soil is in the Shallow Loamy range

cito, 10 to 14 inch Northern plains precipitation zone. I
,

LO
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O<eos.395co) 11 92

,

395CD -- Turnercrest-Kooline-Taluce sandy loams, 6 to 30 percent

slopes

This map unit is on ridges and hillslopes. The native vegetation .is ,

saainly grasses and shrubs. Elevation is 4,100 to 5,200 feet. The

average annual precipitat. ion is 10 to 14 inches, the average annual

I9 degrees F., and the frost-free period isair temperature is 45 to 4

110 to 130 days.
2

This unit is 35 percent Turnercrest sandy loam. 6 to 30 percent

slopos, 30 percent Keeline sandy loam, 6 to 20 percent slopes, and 15

percent Taluce sandy loam, 6 to 30 percent slopes. The components of

this unit are so intricately intermingled that it was not practical to
|
'map them separately at the ccale used.

Included in this unit are small areas of Orpha loamy sand, Terro sandy

loani, Tullock loamy sand, and Vonalee sandy loam. Included areas make i

up about 20 percent of the total acreage. The percentage varies from

one area to another.
!

The Turnercrest soil is moderately deep and well drained. It formed I

in residuum and wind reworked material derived from sandstone.

Typically, the surface layer is brown sandy loam about 2 inches thick. |
l

The subsoil is pale brown sandy luam 5 inches thick. The substratum

I
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material is pale brown sandy loam about 25 inches thick. Soft

effervescent sandstone is at 32 inches.

Permeability of the Turnercrest noil is moderately rapid. Available

water capacity is low. Effective rooting depth ic 20 to 40 inches.

Runoff is slow, and the hasard of water erosion is slight. The hasard

of wind erosion in severe.

Keeline noll is very deep and well drained. Jt formed in eolian

deposits derived from sandstone. Typically, the surface layer is

yellowish brown nandy loam about 4 inches thich. The upper 6 inches

o f: the underlying material is pale brown sandy . loam. The lower part

is very pale brown sandy loam to 60 inches or more.

O
Parmeability of the Keeline soil is moderately rapid. Available water

capacity is high. Effective rooting depth is 60 inches or more.

Runoff is slow, and the hasard of water erosion is slight. The hasard

of wind erosion is severe.

The Taluce soil is shallow and somewhat excessively drained. It

formed in residuum derived from sandstone. Typically, the surface

layer is brown sandy loam about 2 inches thich. The underJying

material is yellowish brown sandy loam 12 inches thich. Soft

effervescent sandstone is at 14 inches.

Permeability of the Taluce soil is rapid. Available water capacity is h
!

very low. Effective rooting depth in 10 to 20 inches. Runoff is

ATT 11.1-96
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medium, and the har.ard of water erosion is moderate. The banard|of

wind erosion is sovere.
.

.

'
This unit is used primarily for rangeland and wildlife habitat.

The potential plant community on the Turnercrest soll and Keoline soil

io mainly needleandthread, prairie sandreed, little bluestem,. western

wheatgrass and Indian ricegracc. As the range condition deteriorates,

fringed sagewort, blue grama, and threadleaf sedge increase. As the

range condition further deteriorates, brocm snaheweed and cheatgrass
,

invade. The potential planL conununity producen 1.300 pounds of air-

dry vegetation por acre in normal years. production varies from-1,600-

pounds in favorable years to 750 pounds in unfavorable years.

.

The potential plant community on the Taluce soil is mainly
+

needleandthread, prairie sandreed, bluebunch wheatgrass and little
,

bluestem. As the range condition deteriorates, threadleaf sedge and
,

i

fringed sagewort increase. As the range condition further.
'

deteriorates, broom snakeweed and cheatgrass invade. The potential

plant community produces.1,000 pounds of air-dry vegetation per acre
;

in normal years. Production varies from 1,300 pounds in favorable

years to 600 pounds in unfavorable years.

The production of vegetation suitable for livestoch grazing is limited

-

by low annual precipitation, low available water capacity of the

hTurnercrestsoil,andvery low available water capacity and limited
- rooting depth of the Taluce soil. If the range is overgrazed, the
~
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proportluti of preferred forage plants decreases and the proportion of

less preferred forace plants increases. TheroCore, livestock grazing

should be managed so that the desired balance of species is maintained

in the plant community. Loos of the surface layer results in a severe

decrease in productivity and in the potential of the soil to produce

vegetation suitable for graning. Livestock grazing should be managed

to protect the soil from excessive wind urosion.

The Turnercrest soil is in capability subclass vie, nonirrigated. The

Keeline soil is in capability subclass IVe, nonirrigated. The Taluce

soil is in capability cubclacc VIIe, nonirrigated. The Turnercrest

soil and Keeline soil are in the Sandy range cito, 10 to 14 inch

Northern Plaina precipitation zone. The Taluce soil is in the Shallow
O

Sandy range cite, 10 to 14 inch Northern Plains precipitation cone.

I

_

9
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(605.418BD) 11/92

O
418DD - Vonalee-Terro sandy luams, 3 to 15 percent slopes

This map unit is on ridges and hillslopes. The native vegetation is !

mainly grasses and shrubs. Elevation is 4,100 to 5,000 feet. The

average annual procipitation is 10 to 14-inches, the average annual
,

air temperature is 45 to 49 degrees F., and the frost-free period is '

110 to 130 days.

This unit is 50 percent Vonalee sandy loam and 30 percent Terro sandy

loam. The components of this unit are so intricately .atermingled

that it was not practical tu map them separately at the scale used.

O
Included in this unit are small areas of Bowbac sandy loam, Orpha

:

loamy cand, Taluce sandy loam, and Tullock loamy sand. Included areas

make up about 20 percent of the total acreage. The percentage varies

from one area to another.

,

The_Vonaleo soil is very deep and well drained. It formed in colian

deposits derived from sandstone. Typically, t.he_ surface layer is

grayleh brown sandy loam about 5 inches thick. The upper 11 inches of

the subsoil'is brown sandy loam. The next 11 inches is very pale

brown fine sandy loam. The lower part of the subsoil is very pale

brown sandy loam to 60 inches or more. j

-l

O
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Permeability of the Vonalee soil is moderately rapid. Available water g
capaejty is moderate. Effective rooting depth is 60 incher or more.

Runoff ia slow, and the banatd of water erosi.un is slight. The hanard

of wind erosion is severe.

The Terro soil io moderately dreep and well drained. It formed in

alluvium and residuum derived from candstone. Typically, the surface

layer is brown sandy loam about 3 inches thick. The upper 7 inches of

the subsoil la yellowich 1ruwn sandy loam. The next 6 inches is

yellowish brown sandy loam. The lower 7 inches of the subsoij is pale

brown sandy loam. Soft candstone is at 23 inches.

Permeability of the Terro soil io moderately rapid. Availab.le water

$capacity is very low. Effect.ive rooting depth is 20 to 40 inches.

Runoff is slow, and the bacard of water erosion is slight. The hazard

of wind erocion is severe.

This unit ic used for rangeland, hayland and pasture, and wildlife

habitat.

The potential plant community on this unit is mainly needleandthread,

prairie sandreed, little bluestem, western wheal;;rass and Indian

ricegrano. As the range condition deteriorates, fringed sagewort,

blue grama, and threadleaf sedge increase. As the range condition

further deteriorates, broom snaheweed and cheatgrass invade. The

potential plant community produces 1,300 pounds of air-dry vegetation
9
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:
n per acre in normal years. Production varies from 1,600 pounds in

;

V' i

favorablo years to 750 pounds in unfavorable years.
1

l
,

i

The production of vegetation suitable for livestock grasing is limited |

by low annual precipitation and very low available water capacity of

the Terro soil. If the rango is overgraced, the proportion of

preferred forage plants decreases and the proportion of less preferred '

forage plants increases. Therefore, livestoch grasing should be

managed so that the desired balance of species is maintained in the

plant community. Loss of the surface layer results in a severe :

!

decrease in productivity and in the potential of the soil to produce

vegetation suitable for grasing. Livestock grasing should be managed

to protect the soil from er.cessive wind erosion.

O
If this unit is used for hayland and pasture, the main limitations are

low annual precipitation, and severe hasard of wind erosion. All

adapted pasture plants can be grown, but bunch-type species planted !

alone generally are not suitable because of the hasard of wind
!

erosion. Seedbod preparation should be on the contour or across the

slope where practical. Use of proper stocking rates, pasture I

rotation, and restricted grasing during wet periods helps to keep the-

pasture in good condition and to protect these soils from wind

erosion.

The Vonalec soil is in capability subclass IVe, nonirrigated. The

Terro soil is in capability subclass Vle, nonirrigated. This map unit
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is in the Sandy raiige site, 10 to 14 inch Northern Plains g
ProCip$talivli 2 0110 . i

I

O

i
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Addendum 6

LABORATORY SOIL ANALYTICAL RESULTS
OUTSIDE THE PROPOSED IRRIGATION AREA

1

;
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ENERGY LABORATORIES, INC.
ENEXEY . o. .ox 3 2 s. . cAerER.. e2eo2 . .HoNome>, 23 .oeie

254 NORTH CENTER. SUITE 100 * C ASPER. WY 82601 * FAX 1307) 234-1639gggg

O soit anatvsis aseont - nxs
ZIGWEID

Sample I.D.: Soil 1 Soil 1 Soil 1 Soil 1 Soil 1
Sample Date: --- --- --- --- ---

Report Date: 07-07-93 07-07-93 07-07-93 07-07-93 07-07-93
Sample Number: 93-22999 93-23000 93-23001 93-23002 93-23003

pH, s.u. 8.07 8.32 8.25 7.88 7.73

Saturation, % 50.9 50.1 48.6 51.0 57.2

EC, mmhos/cm 0.87 0.30 8.77 1.31 1.86

Calcium, meq/1 6.55 1.36 8.96 20.05 20.25
Magnesium, meq/1 2.03 0.70 57.4 121 165
Sodium, meq/1 0.07 0.28 62.8 92.7 124

SAR 0.03 0.28 10.91 11.05 12.89

Sand, % 36 22 27 14 15
Silt, % 44 51 48 53 51
Clay, % 20 27 25 33 34
Texture L CL L SiCL SiCL

Organic Matter, % 2.6 1.4 0.5 0.7 0.5

Boron, mg/kg <0.2 <0.2 0.36 0.62 0.24
Selenium, mg/kg <0.002 0.006 0.282 0.964 0.982

DEPTH (INCHES) 02 2 16 16 26 26-36 36*45

r

Report Approved By: Mk

kmk m322999.bke
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ENERGY LABORATORIES,INC.
ENEBSY e o. eox 32 . . c seco.mve2e02 .. o~ o so ,,23 ,.esis

* * * " " * " * ' " ' ' " ' " " ' ' ' ' * * * * * * " ' " ' * * * * * ' * ~ ' ' * ' ' * * * *
LABORATORIES ,

hSOIL ANALYSIS REPORT - DKS

ZIGWEID KIM
f Soil 1 ' Soil 2 Soil 2 Soil 2 Soil 2Sample I.D.:

Sample Date: --- --- --- --- ---

Report Date: 07-07-93 07-07-93 07-07-93 07-07-93 07-07-93
Sample Number: 93-23004 93-23005 93-23006 93-23007 93-23008

pH, s.u. 7.70 8.92 7.94 7.77 7.75

Saturation, % 56.4 67.8 60.7 53.7 50.2
i

EC, mmhos/cm 1.98 0.44 1.20 1.36 1.25

Calcium, meq/1 20.25 0.60 20.35 19.55 21.70
Magnesium, meq/1 183 0.57 68.4 89.1 89.1
Sodium, meq/1 131 4.48 87.0 105 102

SAR 13.04 5.86 13.06 14.21 13.64

Sand, % 8 24 14 12 14
Silt, % 55 41 45 52 51

Clay, % 37 35 41 36 35

Texture SiCL CL sic SiCL SiCL

Organic Matter, % 0.5 1.6 0.7 0.5 0.7

Boron, mg/kg 0.24 <0.2 <0.2 <0.2 <0.2
Selenium, mg/kg 1.100 0.010 0.656 0.778 0.894

DEPTH (INCHES) a g.go o,g g.g4 g4 3g gg.gn

Report Approved By: M kg

kmk m322999.bke

O
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ENERGY LABORATORIES,INC.
EXE##Y ..o. eox me . CASeER.wve2 o2 . o~e 30,,233.o ie

254 NORTH CENTER. SulTE too e C ASPER. WY 82601 * FAX (307)2341639ggggg

.

O So1L anAtvS1S nSeonT - exS
FORKWOOD

Sample I.D.: Soil.3 Soil 3 Soil 3 Soil 3 Soil 3
Sample Date:

.

--- --- --- --- ---

Report Date: 07-07-93 07-07-93 07-07-93 07-07-93 07-07-93
Sample Number: 93-23009 93-23010 93-23011 93-23012 93-23013

pH, s.u. 7.57 8.38 8.42 8.22 8.10

Saturation, % 59.7 46.4 44,0 46.4 40.5

EC, mmhos/cm 0.31 0.42 0.44 0.51 0.53

Calcium, meq/1 1.06 3.25 3.91 3.63 3.68
Magnesium, meq/1 0.34 0.98 1.22 1.53 1.52 -

Sodium, meq/1 0.03 0.29 0.17 0.17 0.15

SAR 0.04 0.20 0.11 0.11 0.09

Sand, % 24 28 27 28 34
-Silt, % 49 47 42 43 37
Clay, % 27 25 31 29 29
Texture CL L CL CL CL

Organic Matter, % 5.3 1.9 1.7 0.9 0.9

Boron, mg/kg 0.28 <0.2 <0.2 <0.2 <0.2
Selenium, mg/kg 0.006 .0.004 0.006 0.008 0.014

DEPTH (INCHES) 06 6 19 19 30 30 48 48 60

Report Approved By: Mh
.

kmk m322999.bkm

|

O i
l
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Addendum 7
'

LABORATORY SOIL ANALYTICAL RESULTS
WITHIN THE PROPOSED IRRIGATION AREA

,

;
t

O
,
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|

|
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[g[887 ENERGY LABORATORIES, INC.

IAKOKAT##/ES P.O. BOX 30916 * 1107 SOUTH BROADWAY e BILLINGS. MT 59107 o916 e PHONE (406) 2524325
FAK #406) 2526069 * 1-800-735 4489

(~)%\.
LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.- 93-30374
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

SOIL ANALYSIS

Reno Creek. Shingle 0-12"
Submitted 07/13/93

pH 7.1 s.u.. .

Saturation 48.5 %
Conductivity 0.49 mmhos/cm.

Calcium 3.73 meq/l. .

Magnesium . 1.31 meq/l.. .

f Sodium 0.51 meq/l. .

Sodium Adsorption Ratio 0.32

Sand 28 %. . .

Silt 58 %. .

Clay 14 %. . . .

Texture SiL.. . .

Nitrate as N' 1.4 pg/g (ppm). . ... .. .

Selenium 2., <0.01 g/g (ppm), . . .

2Arsenic <0.01 g/g (ppm).. . . . . .

2Boron 0.2 pg/g (ppm). . .. . ... . . . .

8Molybdenum 0.6 g/g (ppm). .

Radium 226 0.7 i 0.1 pCi/gm. . .. .

Thorium 230 . 0.2 i 0.2 pCi/gm. .

Uranium . 0.9 pCi/g... .. .

' Potassium Chloride Extract
2 Calcium Chloride Extract
3 ABDTPA Extract

TEXTURE: S = Sand; Si = Sitt; L = Loam; C = Clay

ATT 11.1-111

(Revised 2/94)
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ENEXEY ENERGY LABORATORIES,INC.

IA###AT##/E# P.O. BOX 30916 * 1107 SOUTH BROADWAY e BILLINGS. MT 591070916 * PHONE (400) 2526325
F AX (406) 2526069 * 1 800 735-4489

O:
LABORATORY REPORT !

TO: Brenda K. Schladweiler LAB NO.: 93-30375
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467~

SOIL ANALYSIS

Reno Creek, Shingle 12-30"
Submitted 07/13/93

pH 7.7 s.u.... . .

Saturation 40.7 %. .. . .

Conductivity . 0.65 mmhos/cm. . . .

Calcium . . . 1,72 m e q/l
. . . . .

Magnesium 2.30 meq/l
. . . ..

Sodium 2.61 meq/l g. . .. . . ..

Sodium Adsorption Ratio 1.84.. . .. .

Sand 44 %. .. . . .. .

Sitt 48 %. .. .. . .. . ... ..

Clay 8 %. . . . . . .. . .

Texture L. .. .. ... .. .. . ...

Nitrate as N' . . . . <1 g/g (ppm).... ...... .. ...

2Selenium <0.01 g/g (ppm). . .... ... . . .

Arsenic <0.01 g/g (ppm).. . ... .. , . .. .. .. .

Boron: < 0.1 g/g (ppm). .. ,,. ..

Molybdenum 0.7 g/g (ppm)... ..... . ., , .. .

Radium 226 . . . . . . 0.4 i 0.1 pCi/gm. . .. . ....

Thorium 230 0.6 t 0.6 pCi/gm....... .. ... .. .

Uranium 0.8 pCi/g. . . .. . . .. .

' Potassium Chloride Extract
2 Calcium Chloride Extract
3 ABDTPA Extract

TEXTURE: S = Sand; Si = Siit: L = Loam; C = Clay h
ATT 11.1-112

(Revised 2/94)
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[g[887 ENERGY LABORATORIES, INC.

lAK##ATOK/ES P.O. BOX 30916 * 1107 SOUTH BROADWAY e BILLINGS, MT $9107{)916 e PHONE (406) 2526325 i

FAX (406) 2526069 + 1-800 735 4489 )

|

O
LABORATORY REPORT

!

TO: Brenda K. Schladweiler LAB NO.: 93-30376 |
ADDRESS: BKS Environmental Assoc.. Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

SOIL ANALYSIS

Reno Creek, Shingle 30-64"
Submitted 07/13/93

pH 7.4 s.u.,

Saturation 48.2 %.

Conductivity 5.34 mmhos/cm. . . . .

Calcium . . 25.68 meq/l. .

Magnesium 35.29 meq/l
Sodium 18.40 m e q/l ,. .

Sodium Adsorption Ratio 3.33. .

Sand 17 %. . . .

Silt 63 %. . . . . . . . . . . . .

Clay 20 %. . .. . .

Texture Sil. . .

Nitrate as N' <1 pg/g (ppm). . . . .

2 0.10 g/g (ppm)Selenium . . . . .. . . .

2Arsenic <0.01 g/g (ppm).. . .. .. . ... .. . .

2Boron < 0.1 pg/g (ppm).. ... .. . . .

3Molybdenum 0.9 g/g (ppm).. . . . .

Radium 226 . 0.8 i 0.1 pCi/gm. ... .... . . .

Thorium 230 <0.02 pCilgm. . . . . .

0.9 pCi/gUranium . . . .. .

' Potassium Chloride Extract
2 Calcium Chloride Extract

ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam: C = Clay

ATT 11.1-113

(Revised 2/94)
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EXEREY ENERGY LABORATORIES, INC. l
BILLINGS. MT 59107 0916 e PHONE (406) 2526325 iIA###ATOK/Eg P.O. box 30916 * 1107 SOUTH BROADWAY e

F AX (406 2526069 e 1 800 735-4489 I

O
LABORATORY REPORT

|

TO: Brenda K. Schladweiter LAB NO.: 93-30377
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717 3467

SOIL ANALYSIS

Reno Creek, Ft. Collins 0-6"
Submitted 07/13/93

pH 6.6 s.u.. . . . . .. ... .. ..

Saturation 41.2 %. . .. . . . .

Conductivity . . 1.31 mmhos/cm. .. ... . .. . . .

Calcium . . 4.17 m e q/l. .. .. . . . ... .

Magnesium 2.01 meq/1
. . . . .... .

Sodium 5.25 m e q/l $. ........ .. . . .

Sodium Adsorption Ratio 2.99...

Sand .. 40 %.. ....... . .. . . . .

Silt 46 %. . . . . . ........

Clay 14 %.. . . . . ... . . .

Texture L... . ... . . ... .... . .

Nitrate as N' 2.0 g/g (ppm)... . . . . . . .

2Selenium <0.01 g/g (ppm). ....... .... . . .. ......

Arsenic 2 <0.01 g/g (ppm)... . .. . .. .

Boron 0.1 pg/g (ppm)2
..,, ...... . . ......... .

Molybdenum' . 0.7 g/g (ppm).. . . ....... . . .

Radium 226 0.6 i 0.1 pCi/gm. . . . . . .. .

Thorium 230 0.7 * 0.6 pCi/gm.. . . ... ... . . . . .

Uranium 0.3 pCi/g.. ....... .. . .. .

' Potassiurn Chloride Extract
*

2 Calcium Chloride Extract
' ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam; C = Clay
'
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ENEREY ENERGY LABORATORIES, INC.

lA###AT##/Eg P.O. BOX 30916 ' 1107 SOUTH OROA0WAY e BILLINGS. MT 59107-0916 * PHONE (406) 2526325
F AX (406) 252 0069 e 1 800 735 4489

(,'
LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.: 93-30378
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

SOIL ANALYSIS

Reno Creek, Ft. Collins 6-27''
Submitted 07/13/93

pH G.8 s.u,
. . . .. .

Saturation 44.4 %.. . .. .. .

Conductivity . . . 1.48 mmhos/cm.. .... . .

Calcium 5.14 rneq/1. . . ..

Magnesium 1.85 meq/l
. . . . . . . .

O s o'"m s o2 mea''- - - - - -

Sodium Adsorption Ratio 3,01
.. .

Sand 34 %. . . . .

Silt 42 %
. . . .. . . . .. ....,

Clay 24 %... . . . . . . .... .

Texture L..... . .. . .. ..... .

Nitrate as N' . <1 g/g (ppm).......... . . . ..

Selenium 2 <0.01 g/g (ppm),..,. .... ,., ..... ..

Arsenica.. <0.01 g/g (ppm)
. ... . .. . . .. ..

Boron: O1 g/g (ppm). ......,..,....... ..... ..

Molybdenum 0.7 g/g (ppm)3
. ... . . . .. .

Radium 226 . . . . 0.7 1 0.1 pCilgm. .,, , . .. .. ..

Thorium 230 <0.02 pCi/gm. ... . . .

Uranium O.3 pCi/g. . ... . . ., ,. .

' Potassium Chloride Extract
2 Calcium Chloride Extract

ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam; C = Clay

ATT 11.1-115

(Revised 2/94)
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EXERSV ENERGY LABORATORIES, INC.

IAs##ATOK/ES P.O. BOX 30916 * 1107 SOUTH BAOADWAY e BILLINGS, MT 59107 0916 e PHONE (406) 2524325
FAX 1400,2526069 e 1-800 735-4489

O
LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.: 93-30379
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

l
i

SOIL ANALYSIS

Reno Creek, Ft. Collins 27-34"
Submitted 07/13/93 l

pH 7.7 s.u..

Saturation 44.6 %. .. . . .

Conductivity . . . 1.15 mmhos/cm....... .. . . . ..

Calcium . . 4.48 meq/l
. . . . .

Magnesium . 1.67 meq/l

Sodium 5.42 meq/l h. .. .

..... ...

Sodium Adsorption Ratio 3.09.. . . . .

Sand ........., 26 %.. . . . . . .

Silt 48 %. . . .. .. .

Clay 26 %
. .... . ..

Texture L. ....... .. . .. .

l
| Nitrate as N' . . . <1 g/g (ppm). ... . , . .... ..

Selenium 2 <0.01 g/g (ppm),,.. .. ...,, , . . ..

Arsenic 2 <0.01 g/g (opm)... .... ........ ....,.... ..

Boron 0.1 g/g (ppm)2
. ......... .......... . .

Molybdenum O.7 g/g (ppm). . . ..... . . .. ...

Radium 2 2 6 . . . . . . . . . . . . . . 0.8 1 0.1 pCi/gm. . .. .. .

Thorium 230 <0.02 pCilgm... . . .. ... .. . ..

Uranium O.6 pCi/g. .. . .. .... ....

' Potassium Chloride Extract
2 Calcium Chloride Extract
3 ABDTPA Extract

TEXTURE: S = Sand; Si = Sitt; L = Loam; C = Clay

ATT 11.1-116

(Revised 2/94)
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ENEREY ENERGY LABORATORIES, INC.
MEOKMOK/Eg P.O. BOX 30916 * 1107 SOUTH BAOADWAY e BILUNGS. MT 59107 0916 e PHONE (406) 252f>325

FAX (406) 252f069 + 1-800 735 4489

O
LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.: 93-30380
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

SOIL ANALYSIS

Reno Creek, Ft. Collins 34-73*'
Submitted 07/13/93

pH 7.9 s.u.. . . . . .

Saturation 47.9 %.. . . .. . .

Conductivity 0.66 mmhos/cm. . ...

Calcium . . 2.33 meq/l.. . . . .

Magnesium 1.59 meq/l.

/] Sodium 3.86 meq/l
. . . .. . .

Sodium Adsorption Ratio 2.76. . . . .

Sand 22 %. . . . . . . .

Silt 54 %. . .. .. .

Clay 24 %. .. ... . . . .

Texture SiL.. .. .. .

Nitrate as N' <1 g/g (ppm).. . . . . . .

2Selenium <0.01 g/g (ppm). . .. . ..

Arsenic 2 <0.01 pg/g (ppm),.,.. . .... . .. . .

2Boron 0.2 g/g (ppm). . . ... . . .

Molybdenum 0.7 g/g (ppm).. . .... .. . . .

Radium 226 . 0.7 i 0.1 pCilgm.......... . .

Thorium 230 0.810.6 pCi/gm. . .. .. ..

Uranium . . . . 0.9 pCi/g.. .... .

' Potassium Chloride Extract
2 Calcium Chloride Extract

ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam; C = Clay j

|
ATT 11.1-117

(Revised 2/94)
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1
|EXE#SY ENERGY LABORATORIES, INC.

IA###ATP#/Eg P.O. BOX 30916 * 1107 SOUTH BROADWAY e BILLINGS. MT $9107M16 e PHONE (406) 2526325 j
1-800 735 4489FAX (406) 2524X)69 ie

LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.: 93-30381
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp i

P.O. Box 3467
Giuette, WY 82717-3467

SOIL ANALYSIS

Reno Creek, Ft. Collins 73-121"
Submitted 07/13/93

7.9 s.u.pH . . .. . . .. . .

Saturation 51.9 %. . ... . .. . ..

Conductivity 0.93 mmhos/cm. . .. . . .

Calcium . 2.36 meq/l.. ... .. . . . .

Magnesium . 2.48 meq/l.. . . .. . .. ..

Sodium 4.07 meq/l g. .. ... . . .

Sodium Adsorption Ratio 2.62. . .. ...

Sand . 22 %. . .... .. .. .. .... ..

48 %Silt . ... . .... ... .. ..... ..

30 %Clay .. ... . . . ... . ... ..

Texture CL.. ....... .... ........ ...

Nitrate as N' . . <1 pg/g (ppm)....... ... ........ ...

Selenium 2 <0.01 g/g (ppm).. .. .. ........... .....

, Arsenic <0.01 g/g (ppm)........ . ... ...............

Boron 0.6 g/g (ppm)2
.. .. . . ...... .. ....... .

Molybdenum 0.8 pg/g (ppm)...... . .. ... .. . .

Radium 226 . . . . . 0.9 i O.1 pCi/gm..... ... . . .....

Thorium 230 1.210.6 pCi/gm... . . .. . .. . . .. .

Uranium . . . . . 1.0 pCi/g. ... . .... .......

' Potassium Chloride Extract
2 Calcium Chloride Extract .

3 ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam; C = Clay h,
ATT 11.1-118
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[g[g87 ENERGY LABORATORIES, INC.
gggggg7pg/g'g P.O. BOX 30916 * 1107 SOUTH BROADWAY e BILLINGS, MT $91070916 * PHONE (406) 2526325

F AX (406) 2526069 * 1-800 735-4489

O
LABORATORY REPORT'

TO: Brends K. Schladweiler LAB NO.: 93-30382
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

1

SOIL ANALYSIS

Reno Creek, Thedalund 0-4"
Suomitted 07/13/93

pH 7.7 s.u.,.. . . . . .

Saturation 52.8 %. . . .

Conductivity . . . . 0.43 mmhos/cm. . .

Calcium . 2.81 meq/l. .. .. .

Magnesium 1.17 meq/l i.. . . . .

Sodium 0.60 meq/lO\
.... . . .

Sodium Adsorption Ratio 0.43.

Sand 20 %
'

..

Silt 42 %. .. .. . . . . ..

Clay 38 %. . . . ... . .

Texture SiCL. .. . .. . ..

Nitrate as N' <1 g/g (ppm). . . . . . . . .

Selenium 2.. <0.01 g/g (ppm).. ... . . .. ..

Arsenic 2 <0.01 g/g (ppm). . ... . .. . . .. .

2Boron 0.2 pg/g (ppm)... . ... . ... . .

3Molybdenum 0.3 g/g (ppm). . ... . ... .

Radium 226 0.9 i 0.1 pCi/gm. ...... . ..... .

Thorium 230 0.6 i 0.6 pCi/gm. . ... .
;

Uranium 0.7 pCi/g '

... .. . . . . ..

i

' Potassium Chloride Extract
2 Calcium Chloride Extract
' ABDTPA Extract

I
:

TEXTURE: S = Sand; Si = Silt; L = Loam; C = Clay

ATT 11.1-119
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ENEKSV ENERGY LABORATORIES, INC.

lA###ATP#/ES P.O. BOX 30916 * 1107 SOUTH BROADWAY e BILLINGS, MT 59107-0916 e PHONE (406) 252-6325
F AX (406) 2520069 e 1 800 735 4489

O
LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.: 93 30383
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

SOIL ANALYSIS

Reno Creek, Thedalund 4-24"
Submitted 07/13/93

pH 8.1 s.u.,. . .... .. ...... . . .. . . .

Saturation 68.0 %...... . ..... ... .. . . .

Conductivity . . . . . . . . . . . 0.81 mmhos/cm. .. .. . .

Calcium . 2.36 meq/l. . . ................ .

Magnesium 2.09 meq/l... .....,.... .. .. . .

Sodium 3.59 meq/l g.. ... ... . . ... .

Sodium Adsorption Ratio 2.41. . . ..... . .

Sand . 10 %......... . .. . . . . . . . . .

Silt 35 %..... .. .. . ... ... ..... .

Clay 55 %. .. .... . .... .. . ..

Texture C. .., ... .. . .. .... ,

Nitrate as N' . . . . . . 1.7 g/g (ppm).... ...... . . .

Selanium: <0.01 g/g (ppm),... , ... . .........,.....

Arsenic 2 <0.01 g/g (ppm)................. ........ . .

2Boron < 0.1 g/g (ppm).. ...... ..... ....... ., ...

3Molybdenum 0.1 g/g (ppm). ..... . .. ... . . . . .

Radium 226 . . 1.210.1 pCi/gm.. .... .............

Thorium 230 O,9 i 0.6 pCl/gm i..... .............,.

Uranium 0.9 pCilg. ........... .. .... ........

' Potassium Chloride Extract
2 Calcium Chloride Extract
8 ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam; C = Clay h
ATT 11.1-120

(Revised 2/94)

11-111
COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE i
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[g[8M ENERGY LABORATORIES, INC.

IA###Ma#/Eg P.O. box 3cais 1507 SOUTH BROADWAY e BILLINGS, MT 591070916 * PHONE (406) 2526325
F AX (406) 2526069 * 1 800 735-4489

O
LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.. 93-30384
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

SOIL ANALYSIS

Reno Creek, Thedalund 24-45"
Submitted 07/13/93

pH 7.7 s.u.
.

Saturation 63.6 %. . .

Conductivity 4.28 mmhos/cm.

Calcium 31.4 meq/l
. . . .

Magnesium 43.7 meq/l
. . . . ..

O see>" .. ..
ao , meati.. . . .

Sodium Adsorption Ratio 4.91. . ..

Sand 5 %. . . . . .

Silt 53 %. . . ... . ... .. .

Clay 42 %.. . ... . .... . .

sicTexture . . . . .

Nitrate as N' . . . . . 2.7 g/g (ppm). .. . . . .

Selenium 2,, 0,04 g/g (ppm),, , , ,,,, , ,,

Arsenicz, <0.01 g/g (ppm), . .. .. . . . .

Boron < 0.1 pg/g (ppm)2
... . . .

Molybdenum 0.3 pg/g (ppm)3
.. ... . .

Radium 226 1.1 i 0.1 pCi/gm
. .. .

Thorium 230 1.3 i O.6 pCi/grn
. .. . . . . .

Uranium . 3.2 pCi/g. . .. . . ... . ..

1

' Potassium Chloride Extract
2 Calcium Chloride Extract
3 ABDTPA Extract

1

TEXTURE: S = Sand; Si -= Silt; L = Loam: C = Clay

I

ATT 11.1-121

(Revised 2/94)
I

11 112 ,

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE I
1



[g[8M ENERGY LABORATORIES, INC.

ggggggfggffg P.O. BOX 30916 * 1107 SOUTH BROADWAY e BILLINGS. MT 591070916 * PHONE (406) 252 6325
F AX 1406) 2524069 + 1-800-735 4489

O
LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.: 93-30385
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

SOIL ANALYSIS

Reno Creek, Thedalund 45-59"

Submitted 07/13/93

pH 6.7 s.u.
. . .

55.4 %Saturation . . . . .. .. .

Conductivity 6.18 mmhos/cm. . . . . .

23.2 meq/lCalcium .... . . ... . .

Magnesium . . 41.1 meq/l
Sodium 23.5 meq/l h

..

.. . . .

Sodium Adsorption Ratio 4.15. . ...

Sand .... 20 %.... .. .... . . . .

Silt 50 %.. . ... .... .

Clay 30 %. ..... . ... .. . .... ... .

Texture SiCL. .. . .. . . ..... ... .

Nitrate as N' . . . . . 12.8 g/g (ppm). . .. ... ...

Selenium 0.03 g/g (ppm)2
.. . . . . . . . . .. .

Arsenic <0.01 pg/g (ppm)2
.. ... . . ........ .

Boron < 0.1 pg/g (ppm)2
.. . . . .. .. .. .

Molybdenum O.2 pg/g (ppm)a
.. .

Radium 226 2.5 0.2 pCi/gm. . . .... . . .

Thorium 230 1.9 i O.6 pCi/gm
. . . .. .. . . .

Uranium . . . 0.9 pCi/g.. ...... .. ....

' Potassium Chloride Extract
2 Calcium Chloride Extract
' ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam, C = Clay ;

i

ATT 11.1-122 )
|

(Revised 2/94) i

!

11 113 |

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE |
1



_

[g[88[ ENERGY LABORATORIES, INC.
ggggggf*0K/ES P.O. BOX 30916 ' 1107 SOUTH BROADWAY BILUNGS. MT 591070916 e PHONE (406) 2524325e

F AX (406) 2526069 * 1 800-735-4489,

O
'q)

LABORATORY REPORT

1

TO: Brenda K. Schladweiler LAB NO.- 93-30386
'

ADDRESS: BKS Envirc ; mental Assoc., Inc. DATE: 08/11/93 crp |
P.O. Box 3467
Gillette, WY 82717-3467

SOIL ANALYSIS

Reno Creek, Thedalund 59-77"
Submitted 07/13/93

pH 6.8 s.u.. . .

Saturation 41.8 %. . .

Conductivity 5.08 rimhos/cm
Calcium . 24.2 meq/l. .. , , . .

Magnesium 32.4 meq/I
Sodium 14.8 meq/l
Sodium Adsorption Ratio 2.78.

Sand 66 %
Silt 28 %. .

Clay 6 %. . . .

Texture SL

Nitrate as N' 11.5 g/g (ppm). . . .

2Selenium 0.07 g/g (ppm). .. . . . .. . . .

2Arsenic <0.01 g/g (ppm). .... . . .

2Boron < 0.1 g/g (ppm). , , .

3Molybdenum 0.1 g/g (ppm). . .

Radium 226 0.6 i 0.1 pCi/gm. . . . . .

Thorium 230 <0.02 pCi/gm. .

Uranium 1.0 pCi/g. . .

' Potassium Chloride Extract
2 Calcium Chloride Extract -

3 ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam; C = Clay

ATT 11.1-123

(Revised 2/94)

11 114

COMP'.ETE ENVIRONMENTAL ANALYTICAL SERVICE



[g[887 ENERGY LABORATORIES,INC.

lAs##AM#/EK P.O. Box 30916 * 1107 SOUTH BROADWAY . BILLINGS. MT 59:070916 e PHONE (406) 2526325
FAX (406) 2',26069 * 1-800 735-4489

O
LABORATORY REPORT

TO: Brenda K. Schiadweiler LAB NO.: 93-30387 ,

ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp
P.O. Box 3467
Gillette, WY 82717-3467

Soil ANALYSIS

Reno Creek, Thedalund 77-100"
Submitted 07/13/93

pH . 7.7 s.u.

Saturation 43.7 %.

Conductivity 5.27 mmhos/cm
Calcium 24.3 meq/l

. .

Magnesium 34.4 meq/l

Sodium 16.2 meq/l h.

.

Sodium Adsorption Ratio 3.00

Sand . 42 %
. .

Silt ... 50 %.. . . .

Clay . 8 %..

Texture SiL. .

Nitrate as N' 18.9 g/g (ppm)... .. .

. . . . . 0.02 pg/g (ppm)2Selenium
Arsenic' <0.01 pg/g (ppm)..

Boron < 0.1 pg/g (ppm)2
,.. . .

Molybdenum' 0.2 g/g (ppm)
. . . .

' Potassium Chloride Extract
2 Calcium Chloride Extract
' ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Leam; C = Clay

O
ATT 11.1-124

(Revised 2/94)

11 115
00MPLETk ENVIRONMENTAL ANALYTICAL SERVICE



!

[g[887 ENERGY LABORATORIES, INC. I

lAs##ATO#/ES P.O. Box 30916 * 1107 SOUTH BROADWAY e BILLINGS. MT 591070916 e PHONE (406) 252 6325 |
FAX (406) 2526069 e 1-800-735-4489 )

I

O
LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.: 93-30388
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp |

P.O. Box 3467 l
Gillette, WY 82717-3467

'

SOIL ANALYSIS

Reno Creek, Thedalund 100-124"
Submitted 07/13/93

pH 7.6 s.u.. .

Saturation 62.0 %
Conductivity 5.67 mmhos/cm. . . .

Calcium . 23.8 meq/l.

Magnesium 37.'7 meq/l

Adsorption Ratio .9

Sand 4 %. . .

Silt 52 %.. . . . .

Clay 44 %.. ... .

Texture sic. .. . .

Nitrate as N' 34.9 pg/g (ppm) ;. . .

2Selenium 0.03 g/g (ppm) j. . . .. .... .

Arsenic 2 <0.01 g/g (ppm) '

. . . . .

2Boron < 0.1 g/g (ppm) :, . . .

3Molybdenum 0.2 g/g (ppm),

|

|

' Potassium Chloride Extract
2 Calcium Chloride Extract
3 ABDTPA Extract

,

|

TEXTURE: S = Sand; Si = Silt; L = Loam; C = Clay

/ j

ATT 11.1-125

(Revised 2/94)

1-116
COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE |

|



ENEREY ENERGY LABORATORIES,INC.
IA#pKAT##/Eg P.O. box 30916 * 1107 SOUTH BROADWAY e BILLINGS, MT 591070916 e PHONE (406) 252 G325

F AX (406) 2526069 e 1-800-735-4489

O
LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.- 93-30389
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

SOIL ANALYSIS

Reno Creek, Kim 0-5"
Submitted 07/13/93

6.7 s.u.pH ... . .. . . .

Saturation 46.8 %.. . . .. . .

Conductivity 0.67 mmhos/cm... . ...

Calciurn . . 4.08 meq/l. . . . .

Magnesium 3.04 meq/l. . .

gSodium 1.60 meq/l.. .. . .

. . . 0.85Sodium Adsorption Ratio

Sand 36 %... ... .. .. .. .. . .

Silt 52 %..... ... . .. .

Clay 12 %. . ... . .. .. . . .

Texture SiL..... . . . .. . . . . . .

Nitrate as N' 6.7 g/g (ppm)... . . .. .......

Selenium 2 <0.01 g/g (ppm)... ... ... ... ..

Arsenica. <0.01 g/g (ppm).... .. . . .. . .. . .

2Boron 0.1 pg/g (ppm). ... . . . . . . . .

3Molybdenum O.2 g/g (ppm). .... . . . .....

Radium 226 . 0.5 t 0.1 pCi/gm... .. . . ... . .

0.8 i 0.6 pCi/gmThorium 230 . . .. .. ... .. . .

Uranium . 0.0 pCi/g. ... .. . ... .. . . .

' Potassium Chloride Extract
2 Calcium Chloride Extract

ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam: C = Clay h
ATT 11.1-126

(Revised 2/94) |

11 117
COMPLETE ENVIRONMENTAL ANALYTICAL SEnVICE



ENEREY ENERGY LABORATORIES, INC.
gggggg7gg/fg P.O. BOX 30916 * 1107 SOUTH BROADWAY e BILLINGS. MT 59107G16 e PHONE (406) 2526325

F AX (406) 2526069 a 1-800 735 4489

O
LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO. 93-30390
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

SOIL ANALYSIS

Reno Creek, Kim 5-18"

Submitted 07/13/93

pH 6.6 s.u... .. . . . . . ..

Saturation 37.6 %. . . .

Conductivity 0.33 mmhos/cm.... . . . .. .

Calcium 1.84 meq/l....... .. ... .. . .. ..

Magnesium 0.90 meq/l...... ..... . .

( Sodium 0.46 meq/l
. . .... . . . ..

Sodium Adsorption Ratio 0.39. ...

Sand 47 %.. .. .. . ... . .... .. .

Silt 39 %.... .. .. . .. .. ..

Clay 14 %.. ....... . ...

LTexture . ... . . . .. . ..

Nitrate as N' 2.8 g/g (ppm)....... ... ... .. .

Selenium 2 <0.01 g/g (ppm).. ..... ..,. .. .. . .

Arsenic 2 <0.01 g/g (ppm). ., . .. ... .. .. ..

Boron 0.1 g/g (ppm) !
2

.... .. .. .... . .. ..

Molybdenum O.2 g/g (ppm)3
.. . ..... . .. . ...

Radium 226 0.5 1 0.1 pCi/gm I
. . . . .. .. ..

Thorium 230 <0.02 pCi/gm |...... .. .. .... ......

Uranium 0.6 pCi/g I.. . . . . . .

' Potassium Chloride Extract ,

|

2 Calcium Chloride Extract
' ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam C = Clay

ATT 11.1-127

(Revised 2/94)

11-118
COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



i

[g[M[ ENERGY LABORATORIES, INC.
lA###AT##/J'y P,0. BOX 30916 ' 1107 SOUTH BROADWAY e BILLINGS. MT 591070916 * PHONE (406) 2524325 i

FAX (406) 2526069 a 1-800-735-4489

e;
LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.: 93-30391
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

SOIL ANALYSIS

Reno Creek, Kim 18-28''
Submitted 07/13/93

pH 6.4 s.u... . .. . . .

Saturation 30.3 %.. . . .

Conductivity 0.32 mmhos/cm.. . . .

Calcium . . 1.73 meq/l. .. . .. . . .

Magnesium . 1.02 meq/l.. ... .

Sodium 0.34 meq/l $. . . . .

Sodium Adsorption Ratio 0.29

Sand .. 68 %. . . . . . . .

Silt 22 %.. .... .. . . .

Clay 10 %.. .. .. . . ..... . ....

Texture SL.. . .... . . . ..... .

s

Nitrate as N' 1.2 g/g (opm).. .. . . ....

Selenium 2 <0.01 g/g (ppm). ... .... . . . .

Arsenic 2 <0.01 g/g (ppm)... , .....,,. .. .

Boron 2 < 0.1 g/g (ppm). .. . .

3Molybdenum 0.2 g/g (ppm).... ... .... .

Radium 226 0.5 i 0.1 pCi/gm........... . .. .. .. .

Thorium 230 <0.02 pCi/gm. . . . ... .....

Uranium . . 0.6 pCi/g. . . .... . .. ...

' Potassium Chloride Extract
2 Calcium Chloride Extract
3 ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam; C = Clay

ATT 11.1-128

(Revised 2/94)

11-119
COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



ENEREY ENERGY LABORATORIES, INC.

ggggggfggffg P.O. BOX 30916 * 1107 SOUTH BROADWAY e BILLINGS. MT 591070916 e PHONE (406) 2524325
F AX (406) 2526069 + 1 800-735 4489

biv
LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.: 93-30392
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

|
|

SOIL ANALYSIS

Reno Creek, Kim 28-64" |
Submitted 07/13/93

pH 6.1 s.u.. . .. . . . . .. .

Saturation 46.7 %
. . . .

Conductivity 0.57 mmhos/cm.. . ... .

Calcium . . 2.28 meq/l
. . . ... . . .

Magnesium . 1.26 meq/l.... . . .. . .

O seeiem 1.83 meari... .. . . . .

Sodium Adsorption Ratio 1.23.. .... .. .

Sand 29 %
.. . . . ....

Silt 35 %
. . .... . . .

Clay 36 %
. . . .. . . . . . .

Texture CL
. . . . . .. . .

Nitrate as N' <1 g/g (ppm). .. . .... ..

Selenium 2 <0.01 g/g (ppm)
. ,. . . . .. . .

Arsenic <0.01 g/g (ppm)2
. . ... .,.... . .. . . .

2 < 0.1 pg/g (ppm)Boron . . .... . .

Molybdenum 0.1 pg/g (ppm)8
. . . ..... . . .

Radium 226 0.7 i 0.1 pCi/gm
. . . .. .

Thorium 230 <0.02 pCi/gm
. ... . . . .

Uranium 0.5 pCi/g
. . . . .

' Potassium Chloride Extract
2 Calcium Chloride Extract

ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam; C = Clay

ATT 11.1-129

(Revised 2/94)

11 120
COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE
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ENEXEY ENERGY LABORATORIES, INC.
/A###Al##/ES P.O. BOX 30916 * 1107 SOUTH BROADWAY . BILUNGS. MT 591070916 * PHONE (406) 2524325

FAX (406) 2526069 * 1-800 735-4489

O
LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.. 93-30393
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp |

P.O. Box 3467 I

Gillette, WY 82717-3467 i

l

i

SOIL ANALYSIS

Reno Creek, Kim 64-84"

Submitted 07/13/93

pH 6.9 s.u.. . . . . . .

Saturdtion 48.9 %.... ... . ... . . .. .. .

Conductivity . O.26 mmhos/cm.. . ... ... . ..

Calcium . . 1.38 meq/l. .. . .. . . .

Magnesium 0.74 meq/l... . .. .... . . ....

Sodium O.35 m eq/l h.. ... . . .. . . .

Sodium Adsorption Ratio 0.34..... . . . ....

Sand . 26 %.. ... ... ... . .. .

Silt 39 %.... .... . . . .. . . ... .

Clay 35 %. . .. .. .. . .

Texture CL...... . . ..... .. .. .. .

Nitrate as N' . <1 g/g (ppm). . .. ... . . .....

2Selenium <0.01 g/g (ppm)........ ... . . . .

2Arsenic <0.01 g/g (ppm). . . . .......... ., ...

2Boron < 0.1 g/g (ppm).... .. ...... .......... . ....

Molybdenum' 0.2 g/g (ppm)........ ..,. ... . ..

Radium .226 . . . . . . 0.9 i 0.1 pCi/gm. .. .... . ....

Thorium 230 0.7 0.6 pCi/gm. . .. ,. . .. . .. .

Uranium . . 0.5 pCi/g.... . . . .. . ...

i Potassium Chloride Extract
2 Calcium Chloride Extract
3 ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam; C = Clay

ATT 11.1-130

(Revised 2/94)

11-121

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE
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[g[g@ ENERGY LABORATORIES,INC.

lA###ATO#/Eg P.O. BOX 30916 * 1107 SOUTH BROADWAY * BILLINGS. MT 591070316 * PHONE (406) 2524325
FAX (406) 2526069 * 1 800 735 4489

A
I |

LABORATORY REPORT
1
1

TO: Brenda K. Schladweiler LAB NO.- 93-30394
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

|

|

|

SOIL ANALYSIS

Reno Creek, Kim 84-127"
Submitted 07/13/93

pH 7.5 s.u.. .

Saturation 45.2 %. .

Conductivity 0.26 mmhos/cm.

Calcium 1.58 moq/l. .. . ..

Magnesium 0.66 meq/l.g
Q Sodium 0.25 meq/l.

Sodium Adsorption Ratio 0.24

Sand 32 %.. . . . ...

Silt 45 %. . .

Clay 23 %. . .

Texture L. . . ..

Nitrate as N' . <1 g/g (ppm).. .. .. ..

2Selenium <0.01 g/g (ppm). . . .. .. . ..

2Arsenic <0.01 g/g (ppm). . . . . .

Boron < 0.1 g/g (ppm) I2
. .

3Molybdenum O.2 g/g (ppm). . .. .

l

|
1

' Potassium Chloride Extract ;
2 Calcium Chloride Extract
3 ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam; C = Clay

.

ATT 11.1-131

(Revised 2/94)

11-122
COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



_

ENEBSY ENERGY LABORATORIES, INC.

MEOKAT0X/EE P.O. BOX 30916 * 1107 SOUTH BROADWAY e BILUNGS. MT 591070916 e PHONE (406) 2524325
FAX (406) 2524069 * 1-800 735-4489

O
LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.: 93-30395
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

SOIL ANALYSIS

Reno Creek, Cushman 0-4"
Submitted 07/13/93

pH 6.6 s.u... . . . .

Saturation 46.7 %.. . .

Conductivity 0.62 mmhos/cm. ....

Calcium . . . 4.37 meq/l
. .... .. . .......

Magnesium . . . 1.81 meq/l
. ... .

Sodium 0.14 meq/l $... . . .. ....

0.08Sodium Adsorption Ratio . ..

Sand ......... 4'l %.... . . . .

Silt 38 %... ... .. . . . . . . . .

Clay 15 %..... .. .. . .. ...

Texture L.......... ... .. .

Nitrate as N' 1.0 g/g (ppm). ... . .. ... . . . .

Selenium <0.01 g/g (ppm)2
. . . ..... . . . .

Arsenic <0.01 pg/g (ppm)2
. .. . . .. . .. .. . . .

Boron < 0.1 g/g (ppm)2
. . . . . .

Molybdenum 0.2 g/g (ppm). .. . . ... .......

Radium 226 . . . . . . . . 0.6 0.1 pCi/gm.. ... ...... . .

Thorium 230 0.9 i 0.6 pCilgm...... .. .. ... . .

Uranium . 0.7 pCi/g.. ..... .. .. . .

|

|

' Potassium Chloride Extract i

2 Calcium Chloride Extract i

8 ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam; C = Clay

ATT 11.1-132

(Revised 2/94)
11--123

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



[g[88[ ENERGY LABORATORIES, INC.
|

M EOK M OK/Eg P.O. BOX 30916 * 1107 SOUTH BROADWAY BILLINGS, MT 591070916 e PHONE (406) 2526325e

F AX (406) 2524069 + 1-800 735 4489

|

) 1

MJ |

LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.: 93-30396
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp j

P.O. Box 3467 |

Gillette, WY 82717-3467

SOIL ANALYSIS

Reno Creek, Cushman 4-16"

Submitted 07/13/93

|

pH 7.0 s.u. j. . . . . .

Saturation 43.8 %
Conductivity O.42 mmhos/cm. . . . 4

1Calcium 2.85 m e q/l
. . . .

Magnesium 1.34 meq/1. . . . .

Sodium O.23 meq/l
. . . .

Sodium Adsorption Ratio 0.16.

Sand . 41 % |.

|

Silt 31 % '

.... . . . . .. .

Clay 28 % |.. .. . . .. .... .

Texture CL |
. . . .... .

1

Nitrate as N' <1 g/g (ppm) |.

Selenium 2 <0.01 g/g (ppm). . ... .

Arsenic <0.01 g/g (ppm)2
. . . .. . .. . .

Boron O.1 g/g (ppm)2
. . . .

Molybdenum O.2 g/g (ppm)8
.. .

Radium 226 0.6 1 0.1 pCilgm.. .. . .

Thorium 230 O.3 i O.3 pCilgm. .

Uranium . 0.5 pCi/g. . .

' Potassium Chloride Extract
2 Calcium Chloride Extract

ABDTPA Extract

,

b TEXTURE: S = Sand; Si = Silt; L = Loam; C = Clay '

v

ATT 11.1-133

(Revised 2/94)

11-124
COMPLETE ENVIRONMENT AL ANALYTICAL SERVICE
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[g[88[ ENERGY LABORATORIES, INC.

IAE##ATB///ES P.O. BOX 30916 + 1107 SOUTH BROADWAY . BILLINGS. MT $91070916 * PHONE (406) 2526325
/ F AX (406) 2526069 1-800 735 4489+_

O
LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO. 93-30397
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467 ;

Soli AN ALYS!S

Reno Creek, Cushman 16-21''

Submitted 07/13/93

pH 7.6 s.u.. .

Saturation 47.0 %. . . .

Conductivity . . 0.32 mmhos/cm.. .. .. .

Calcium 2.36 meq/l. . . . ..

Magnesium 0.95 meq/l.

hSodium 0.12 meq/l..

Sodium Adsorption Ratio 0.09.

Sand 29 %. .

Silt 46 %. . .

Clay 25 %. ... . . . .

Texture L.. . .. .. . .. . . ..

Nitrate as N' . <1 g/g (ppm). . . . .. .

2Selenium <0.01 g/g (ppm).. . . . . ..

2Arsenic <0.01 g/g (ppm).... ..

2Boron 0.1 g/g (ppm). ..,,. . . . ....

3Molybdenum 0.2 g/g (ppm). .... . .

Radium 226 0.6 0.1 pCi/gm.. . . .... .

Thorium 230 <0.02 pCi/gm. . ... .

Uranium 1.9 pCi/g. . . .. . ..

' Potassium Chloride Extract
2 Calcium Chloride Extract
a ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam; C = Clay

| ATT 11.1 134

(Revised 2/94)
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[g[g8[ ENERGY LABORATORIES, INC.
MAOKMOK/Eg P.O. box 30916 * 1107 SOUTH BROADWAY * BILLINGS MT 59107 0916 PHONE (406) 2526325

FAX (406) 2526069 1 800-735 4489e

LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.. 93-30398
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

E.Olk ANALYSIS

Reno Creek, Cushman 21-38"

Submitted 07/13/93

pH 7.9 s.u... .. . . .

Saturation 43.3 %... .

Conductivity 0.32 mmhos/cm. ... . .. .

Calcium . 1.91 meq/l. . . . .

Magnesium . 1.39 meq/l. .. .

O soo'"m o 34 mea <i. . . . ..

Sodium Adsorption Ratio O.26. ..

Sand . 31 %.... . ..

Silt 40 %. .... ... .. .. . .

Clay 29 %... . . . .

Texture CL. ..

Nitrate as N' <1 g/g (ppm). . .

Selenium 2 <0.01 g/g (ppm). . .. . . .... .

2Arsenic <0.01 g/g (ppm), . . , .. .

2Boron <0.01 g/g (ppm).. , , . .. . .. . .

3Molybdenum 0.2 g/g (ppm). . . . .

Radium 226 0.6 1 0.1 pCi/gm. . .. .....

Thorium 230 0.2 1 0.2 pCi/gm. . . . .

Uranium . 1.9 pCi/g. .. . . .

' Potassium Chloride Extract
2 Calcium Chloride Extract
3 ADDTPA Extract

O
V TEXTURE: S = Sand; Si = Silt; L = Loam: C = Clay

ATT 11.1-135

(Revised 2/94)
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[g[8M ENERGY LABORATORIES, INC.

lAs##ATO#/Eg P.O. BOX 30916 ' 1107 SOUTH BROADWAY e BILLINGS. MT 591070916 e PHONE (406) 2526325
FAX (406) 2526069 + 1 800-735-4489

O
LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.: 93 30400
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

SOIL ANALYSIS

Reno Creek, Cushman 111-135"
Submitted 07/13/93

pH 7.5 s.u.... . . . ...

Saturation 29.6 %.... .. . . ... . .

3.83 mmhos/cmConductivity . .. . .. . .. .. . . .

Calcium . . 21.7 meq/l.... . .. ..... .. .. . . .

Magnesium 21.0 meq/l.. . . . ... .. .. . . .

Sodium 8.15 meq/l g.. . ........ .. . . . . .

Sodium Adsorption Ratio 1.76.. ........ . . .

Sand 70 %... .... . ...... ...... .

Silt 17 %.......... . ... ... ...... . .

Clay 13 %.. .. . .. . .. .... .... . .

Texture SL... . ........ . . . . .

Nitrate as N' . . <1 pg/g (ppm). .... ........ . .. . .

Selenium <0.01 g/g (ppm)2
. . . . . .... .. ... . .

2 0.01 pg/g (ppm)Arsenic .... . . ,. .. . ...,, . . .

Boron: < 0.1 g/g (ppm)... ... . . ..... .... .. . . .

Molybdenum 0.3 g/g (ppm)..... ... . ......... . . . .

Radium 226 . . . 0.4 1 0.1 pCilgm.. .. ... . ..... .

Thorium 230 <0.02 pCilgm.. ..... .... ... ..... . .

Uranium 0.9 pCi/g........ . ........ . . . . .

' Potassium Chloride Extract
a Calcium Chloride Extract
' ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam; C = Clay

ATT 11.1-136

(Revised 2/94)
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[g[88[ ENERGY LABORATORIES, INC.

ggggggfggfg'g P.O. BOX 30916 * 1107 SOUTH BROADWAY e BILLINGS. MT 591070916 e PHONE (406) 2526325
F AX (406) 2526069 1 800 735 4489e

O
V

LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO. 93-30401
ADDRESS: BKS Environmental Assoc,, Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

SOIL ANALYSIS

Reno Creek, Zigweid 0-4*'
Submitted 07/13/93

pH 6.8 s.u., . ..

Saturation 46.5 %. .

Conductivity 0.65 mmhos/cm
Calcium 4.99 meq/l. . .

Magnesium 1.55 meq/l... .

Sodium 0.08 meq/l. . . .

Sodium Adsorption Ratio 0.04.. .

Sand 41 %
. .. . .

Silt 40 %...... ... . . . . . . ,

Clay 19 %. .. ... .. . .

Texture L. .. . ... . .

Nitrate as N' <1 g/g (ppm). .. . .

2
. . . . . <0.01 g/g (ppm)Selenium . . . .

Arsenic <0.01 g/g (ppm)2
. .. . .. . .

Boron < 0.1 g/g (ppm)2
. . . . . .

Molybdenum < O.1 g/g (ppm).

Radium 226 . 0.5 i O.1 pCi/gm
Thorium 230 O.2 i O.2 pCilgm

. . . .

Uranium 1.2 pCi/g. .. . .

' Potassium Chloride Extract
2 Calcium Chloride Extract

ABDTPA Extract

( TEXTURE: S = Sand Si = Silt; L = Loam; C = Clay |

|

ATT 11.1-137
'

(Revised 2/94)
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ENEXSY ENERGY LABORATORIES, INC.

lAs##ATO#/ES P.O. BOX 30916 * 1107 SOUTH BROADWAY e BILLINGS MT 591070916 + PHONE (403) 2524325
FAX (406) 252(;069 1 800 735 4489

O
LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.- 93-30402
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

L llL ANALYSIS

Reno Creek, Zigweid 4-12"
Submitted 07/13/93

pH 7.3 s.u... . . ... .. . .. . .

Saturation 44.6 %.. . .. ... .... . ..

Conductivity O.34 mmhos/cm. . . .... .. . . .. .

Calcium 2.82 meq/l. .. . . . . . . ...

Magnesium 0.74 meq/l. .. . . . .. .

Sodium 0.09 meq/l g.. . . . .

Sodium Adsorption Ratio 0.07. . .

37 %Sand . . . .. .. . . ..

Silt 42 %.. ...... .. . ... . . . . .

Clay 21 %.. .. . .. .. . ....

Texture L... .. . .. .. . .. .. .

Nitrate as N' . <1 #g/g (ppm). . . .... . ...

Selenium 2. <0.01 g/g (ppm)... . .. . ..

2Arsenic <0.01 g/g (ppm). .. ... ... .. . ..

2Boron < 0.1 g/g (ppm).. . . , .. . .. . . .. ..

8Molybdenum O.1 pg/g (ppm).. ..... .. ... .... ..

Radium 226 0.6 i O.1 pCi/gm..... . . . . . .

Thorium 230 <0.02 pCi/gm.... .. ... ... . . .

Uranium . . . O.3 pCi/g ;. . . .. . . ...

l

i
' Potassium Chloride Extract i

Calcium Chloride Extract !2

ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam; C = Clay h
ATT 11.1-138

(Revised 2/94)
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ENEXEY ENERGY LABORATORIES, INC.

IAs##AT##/ES P.O BOX 30916 * 1107 SOUTH BROADWAY . BILLINGS. MT 59107 0916 e PHONE (406) 2526325 |
FAX (400) 252f;069 1-800-735 4489 je

O
V

LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO : 93-30403
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

SOIL ANALYSIS

Reno Creek, Zigweid 12-31"
Submitted 07/13/93

pH 7.9 s.u..

Saturation 44.1 %.. . . .. . .

Conductivity . 0.26 mmhos/cm. .. .

Calcium . . 2.52 meq/l
. .. .

Magnesium 0.75 meq/l.. . . . .

() Sodium 0.08 meq/l.. . . . . . ..

Sodium Adsorption Ratio 0.06 .... .. . ..

Sand . 28 %.. ... .. .. . .. .

Silt 46 %. .. ... .. ... ... ... .

Clay 26 %. . . . . .. .

Texture L.... . . . . .

Nitrate as N' . . <1 pg/g (ppm).. .. .. . . . .

Selenium' <0.01 g/g (ppm)...... . .. .. .

Arsenic <0.01 pg/g (ppm)2
,, . .. . .... ... .

Boron < 0.1 g/g (ppm)
. . .. . . . ... .

Molybdenum 0.2 g/g (ppm)... . .... ...

Radium 226 0.6 i O.1 pCi/gm...... ... . . .

0.3 1 0.3 pCi/gmThorium 230 ... . . . .. . . .. ..

Uranium . 0.7 pCilg. .. .. . . ..

' Potassium Chloride Extract
2 Calcium Chloride Extract
2 ABDTPA Extract

A
() TEXTURE: S = Sand; Si = Silt; L = Loam: C = Clay

ATT 11.1-139
I

(Revised 2/94)
1
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[g[88[' ENERGY LABORATORIES, INC.
IAs##AT##/Eg P.O. BOX 30916 * 1107 SOUTH BROADWAY e BILLINGS. MT 591070916 * PHONE (406) 2526325

FAX {406) 2526069 + 1 800-735-4489

O
LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.: 93 30404
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

SOIL ANALYSIS

Reno Creek, Zigweid 31-54"
Submitted 07/13/93

pH 8.1 s.u... . . . . . .

Saturation 46.6 %. . .. . ..

Conductivity . 0.49 mmhos/cm.. . . . . . .

Calcium 1.64 m eq/l... ... . .. .. .

Magnesium . 1.90 meq/l.. . . .

Sodium 1.72 meq/l $. . ....... . .. . .

Sodium Adsorption Ratio 1.29... .. . . ..

Sand 22 %... . . . . ... . ..

Silt 49 %..... ... . . .. . . ...

Clay 29 %. . . . . .. .... ..

Texture CL. .. . . . .. . ..... ... ..

Nitrate as N' . <1 pg/g (ppm).. . ... . . ... ..

Selenium 2, <0.01 g/g (ppm).. . ..... . ... .

2Arsenic <0.01 g/g (ppm),. . . .,.... .. .. . .

2Boron 0.2 pg/g (ppm).... . . . . . . . ...

Molybdenum' . . . O.2 g/g (ppm). .. . ... .

Radium 226 . 0.5 i O.1 pCi/gm. ...,.... .. . .

Thorium 230 0.8 1 0.8 pCi/gm... . .... . ...... .. .

Uranium 1.3 pCi/g. . . . . .. . .... .

' Potassium Chloride Extract
2 Calcium Chloride Extract
3 ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam; C = Clay

ATT 11.1-140

(Revised 2/94)
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EXEXEY ENERGY LABORATORIES, INC.

IAs##4TO#/ES P 0 Box 309'6 * 1107 south eRoADWAY e BILLINGS. MT 591070916 e PHONE (406) 252 6325
F AX 1406) 2526069 1 800-735 4489+

|

'

O
LABORATORY REPORT

TO: Brenda K Schladweiler LAB NO.- 93-30405
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp |

P.O. Box 3467 |
Gillette, WY 82717-3467 |

l

SOIL ANALYSIS

Reno Creek, Zigweid 54-86"
Submitted 07/13/93

pH 7.7 s.u.. . . ..

Saturation 53.8 %. .. .. . . .

Conductivity 1.39 mmhos/cm. . ..

Calcium . . . 3.79 meq/l. .

Magnesium 4.78 meq/l. . . .

Sodium 5.82 meq/l. . . . . .

Sodium Adsorption Ratio 2.81. .

Sand 12 %. .

Silt 48 %.. .. ... .. . . .. ...

Clay 40 %. .

Texture sic. . . . ... .. ...

Nitrate as N' <1 g/g (ppm). . . . ..

2Selenium <0.01 g/g (ppm). .... , ,.. .. .....

2Arsenic <0.01 g/g (ppm), ..,. .. ., , . , .

Borona... 0.3 g/g (ppm). . . . . ... . . .

3Molybdenum 0.1 g/g (ppm).

Radium 226 0.7 i O.1 pCi/gm. . . ..

Thorium 230 1.1 i 0.6 pCilgm... . .

Uranium . 0.9 pCi/g.. .. .. . .. .

' Potassium Chloride Extract
2 Calcium Chloride Extract
' ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam; C = Clay

ATT 11.1-141

(Revised 2/94)
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ENEXEY ENERGY LABORATORIES, INC. j
IAg##ATP#/Eg P.O. BOX 3C'916 * 1107 SOUTH BROADWAY e BILLINGS. MT 591070916 e PHONE (406) 2526325

F AX (406) 252Wi9 1-800 735-4489e

i

LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.: 93-30406 j

ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp |
P.O. Box 3467 )
Gillette, WY 82717-3467

SOIL ANALYSIS
i

Reno Creek, Zigweid 86-109" |

Submitted 07/13/93 )
:
i

pH 7.6 s.u.,. . . .. ... . .. . . . .

Saturation 44.8 %.. . .... . .. . .. .

Conductivity 2.14 mmhos/cm. .. . . . . . ....

Calcium . . . . 8.13 m e q/l. . ........ . . .

Magnesium . . 8.77 meq/l.... . ... . .. . .

6.69 meq/l gSodium ....... .. ... .. .. . . .

Sodium Adsorption Ratio 2.30.. .. ... . .

Sand 17 %. .. .. . . .. . ......

Silt 54 %. . .. .. . . . . . . .

Clay 29 %. . . ..... .. ... .. .. . . .

Texture SiCL l
... . .... .. . .. .. ...

Nitrate as N' <1 g/g (ppm) l..... .. . . . . .

Selenium <0.01 g/g (ppm)2
, ...... . . .. .........

Arsenic <0.01 g/g (ppm) |a
. . .,,, .. . . ....... . . .

Boron 0.1 g/g (ppm) |2
. ....... . . .... .. ... . .

Molybdenum 0.2 g/g (ppm) l. .. .. .... ...... .

I

Radium 226 . . 0.6 1 0.1 pCi/gm........ .... . . . . . .

Thorium 230 0.4 1 0.4 pCi/gm........ . .. ..... . . . .

Uranium 0.6 pCi/g.. .. .... ... . . .. .

' Potassium Chloride Extract
2 Calcium Chloride Extract

ABDTPA Extract

TEXTURE: S = Sand: Si = Silt; L = Loam: C = Clay h
ATT 11.1-142

(Revised 2/94) i

1
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[g[88[ ENERGY LABORATORIES, INC.

M EOK M O#/ES P.O. BOX 30916 * 1107 SOUTH BROADWAY . BILLINGS MT 59107G16 e PHONE (406) 2526325
FAX (406) 2524069 * 1-800 735-44 %

/3
V LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.- 93 30380 dup
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

OUALITY ASSURANCE - DUPLICATE ANALYSIS

Reno Creek, Ft. Collins 34-73"
Submitted 07/13/93

pH 8.0 s.u. |. .

Saturation 48.9 % |...

Conductivity 0.71 mmhos/cm j. . . . . .

Calcium 3.05 meq/l '

.... . . . .

Magnesium 1.78 meq/l.. . . . .

(] Sodiem 3.38 meq/l. . ...

V Sodium Adsorption Ratio 2.17.. . .

Sand .. 24 % |
. . . . .

Silt 50 %. . . . . .

Clay 26 %. . . . ..

Texture SiL. . . , , ....

Nitrate as N' <1 g/g (ppm). . .. .

2Selenium <0.01 g/g (ppm). .. .. . . ... .

2Arsenic <0.01 g/g (ppm).. . ... . .

2Boron 0.2 g/g (ppm). .. ,,.

Molybdenum 0.7 g/g (ppm). . . .. .

Radium 226 . N/A pCi/gm. . .. .

Thorium 230 N/A pCi/gm.. ... .. .

Uranium N/A pCi/g.. .. .

' Potassium Chloride Extract
2 Calcium Chloride Extract
3 ABDTPA Extract

O TexTuae: s = se"o: s' = s"t: ' = ' em: c = ciev

ATT 11.1-143

(Revised 2/94)
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ENEBEY ENERGY LABORATORIES, INC.
"

lAs##ATPA/EE P.O. BOX 3091c * 1107 SOUTH BROADWAY BILLINGS. MT 59107-0916 + PHONE (406) 2526325
F AX (406) 252 6069 1 800-735 4409+

LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO. 93-30390 dup

ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

OUALITY ASSURANCE - DUPLICATE ANALYSIS

Reno Creek, Kim 5-18"
Submitted 07/13/93 1

1

I

pH . ... . . . .. .. . 6.6 s.u.
Saturation 38.6 %.. . . .. . .

Conductivity . 0.35 mmhos/cm. . . . .. .

Calcium . 2.05 meq/l. . . .

Magnesium 1.08 meq/l... .. . . . . .

Sodium 0.30 meq/l g. . ... . . .. .

Sodium Adsorption Ratio 0.24 W
. . .. . . .. ..

48 %Sand .. ..... . . ... . . ..

Silt 40 %. . . . . . .

Clay 12 %. . . . .. .... . . ..

Texture L...... . .. . ... .. ... ..

Nitrate as N' 2.7 g/g (ppm). .. .. . .

Selenium 2.. <0.01 pg/g (ppm). ..... .. . . .. . .

Arsenic <0.01 pg/g (ppm)2
... . . . ..., . . .

2Boron 0.1 g/g(ppm). . .. .. .. . . .. .

8 0.2 pg/g (ppm)Molybdenum . ... . ... . .....

Radium 226 . . . . . . . N/A pCi/gm... . . .

Thorium 230 N/A pCi/gm
. ........ . . .. ..

Uranium . . N/A pCi/g. . . .. . . . . .. ...

' Potassium Chloride Extract
2 Calcium Chlorido Extract
' ABDTPA Extract

TEXTURE: S = Sand: Si = Silt: L = Loam: C = Clay g
ATT 11.1-144

(Revised 2/94)
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ENEBSY ENERGY LABORATORIES, INC.

IAEOKAT##/ES P 0. BOX 30916 * 1107 SOUTH BROADWAY e BILLINGS MT 591070916 e PHONE (406) 2526325
F AX (406) 2526rx9 1-800 735-4489

O LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.: 93-30400 dup
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

OUALITY ASSURANCE - DUPLICATE ANALYSIS

Reno Creek, Cushman 111-135"

Submitted 07/13/93

pH 7.6 s.u... .

Saturation 28.8 %. . .. .

Conductivity 3.84 mmhos/cm. .

Calcium 21.6 meq/l. . .

Magnesium 20.6 meq/l.

Sodium 8.95 meq/lp/ . . .

L Sodium Adsorption Ratio 1.95

Sand 70 %. . . . .

19 %Silt . .. . ..

Clay 11 %. . . . . . .

Texture SL.. . .

Nitrate as N' <1 g/g (ppm)
2Selenium <0.01 g/g (ppm).. . . ..

t Arsenic 2 0.01 g/g (ppm). . , .. . .

2Boron < 0.1 pg/g (ppm).

3Molybdenum 0.3 g/g (ppm). . . ..

Radium 226 . N/A pCi/gm
Thorium 230 N/A pCi/gm
Uranium . N/A pCi/g.

|

' Potassium Chloride Extract
2 Calcium Chloride Extract
3 ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam; C = Clay

ATT 11.1-145

(Revised 2/94)
11-136
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[g[g87 ENERGY LABORATORIES, INC.

lAs##M##/Eg P.O. BOX 30916 ' 1107 SOUTH BROADWAY . BILLINGS, MT 591070916 + PHONE (406) 2526325
FAX (406) 2526069 * 1-800 735-4489

O
LABORATORY REPORT

TO: Brenda K. Schladweiler LAB NO.: Control
ADDRESS: BKS Environmental Assoc., Inc. DATE: 08/11/93 crp

P.O. Box 3467
Gillette, WY 82717-3467

QUALITY ASSURANCE-CONTROL SOIL ANALYSIS

This Quality Assurance-Control Soil Analysis was
run with your Lab Nos. 93-30374 through 93-30406 with the following results:

T_arget Ranae
pH 6.7 s.u. 6.4 - 7.3
Saturation 35.5 % 33.7 - 38.3
Conductivity 3.69 mmhos/cm 2.34 - 4.39
Calcium 18.9 m e q/l 14.20 - 24.23 gMagnesium 10.3 meq/l 7.77 -12.96

Sodium 13.0 meq/l 3.98 -18.46
Sodium Adsorption Ratio 3.40 2.15 - 4.57

Sand 48 % 44 - 55
Sitt 33 % 30 -40

Clay 19 % 11 - 20
Texture L

Nitrate as N' 3.0 g/g (ppm) 2.0 - 4.3
2Selenium 0.02 g/g (ppm) 0.01 - 0.05

2Arsenic <0.01 g/g (ppm)
Boron' O.2 g/g (ppm) 0.16 - 0.94
Molybdenum' O.6 g/g (ppm) 0.1 - 0.9

' Potassium Chlorido Extract
2 Calcium Chloride Extract
' ABDTPA Extract

TEXTURE: S = Sand; Si = Silt; L = Loam; C = Clay

O
ATT 11.1-146

(Revised 2/94)
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1@ rag;MFL WO% TORIES,INC., - ,-

.YM M s P O. BOX 3258 CASPER. WY 82602+ PHONE (3071 235 0515e

g 254 NORTH CENTER. SUITE 100 * CASPER WY 8 2 601 + F A X 130 7) 234*i639

EASELINE SOIL SAMPLES ENERGY FUELS NUCLEAR, INC. - RENO CREEK PROJECT
Report Date: October 4, 1993

Concentratiort Error Est.
iLab No. Site 1.D. Oate Radiocheintcal uC t /gu 13 dry UCi/ga LLD

} Nuter/ Prep. Identification Sa@t ed Const i tumt weight basis +/- uti/gru |,

1

93 36305 14 4, 0 6" 07/21/93 Uraniun nat 0.4 x 10 6 NA 2 x 10 7 '

)

13.5/14.5 ur'/hr Thortun 230 <0.2 x 10 6 2 x 10 7
Radiun 226 1.2 x 10 6 0.1 x 10 6 2x 10 7

| 93 36306 14 4, 6 12" 07/21/93 Uran t un-na t 0.4 x 10 6 NA 2x 10-7| Thor tun 230 <0.2 4 10 6 2x 10 7i
Radium 226 1.1 x 10-6 0.1 x 10 6 2 x 10 7

93 36307 G 6, 0 6" 08/03/93 Uraniun nat 0.5 x 10 6 NA 2x 10 715/16.5 uR/hr Thoriun 230 <0.2 x 10 6 - 2x 10 7
t

(
Radium 226 1.0 x 10 6 0.1 a 10 6 2 x 10-7

93 36308 G-107A, 0-6" 08/93/93 Uraniun nat 2.2 x 10 6 NA 2x 10 715/16 uR/hr Thortun 230 0.4 x 10 6 0.2 x 10 6 2 x 10 7
,

Rodiun 226 2.3 x 10 6 0.1 x 10 6 2x 10 7
193 36309 First welttield 08/11/93 Uranium nat 0.4 x 10 o NA 2 x 10 7

0 6", 11/12 uR/hr thoriun 230 <0.2 x 10 6 - 2x 10 7
Radiun 226 0.8 x 10 6 0.1 x 10-6 2x 10-7

93 36310 process suitging 08/11/93 Urantun nat 0.4 x 10 6 NA 2 x 10 7
Monitor, 0 6", Thortun 230 0.1 x 10 6 0.1 x 10-6 2 x 10-713/15 uR/hr Radiun 226 1.2 x 10 6 0.1 x 10-6 2 x 10 7

,

1

1

93-36311 Process Building 08/11/03 Uraniuena t 1.3 x 10 6 NA 2x 10 7.

Monitor, 6 12" Thortun 230 0.2 x 10 6 0.1 x 10 6 2x 10 7
Radiun 226 1.3 x 10 6 0.1 x 10 6 2x 10 7

93 36312 Orainage north of 08/11/93 Uranium nat 1.1 x 10 6 NA 2 x 10 7
Proposed Plant, one Thortun 230 0.1 x 10 6 0.1 x 10-o 2x 10 7
mite north of, 0 6" Radiun 226 0.9 x 10 6 0.1 x 10 6 2x 10 7

N property, 14/16 uR/hr

93 36313 Drainage north of 08/11/93 Uraniun nat 1.4 x 10 6 NA 2 x 10 7Proposed Plant, one Thorian 230 0.5 x 10 6 0.2 x 10 6 2 x 10 7
mile north of, 06" Radiun 226 1.2 x 10-6 0.1 x 10 6 2x 10 7
property

93 36314 Belle Fourche River 08/03/93 Uraniun nat 1.8 x 10 6 NA 2x 10 7
head waters. 0 12" Thoriun 230 0.3 x 10 6 0.2 x 10 6 2 x 10-7
upstream, 14/16 uR/hr Radium 226 2.3 x 10 6 0.1 x 10 6 2 x 10 7

93 36315 G 93, irrigation 07/21/93 Uraniun nat 0.4 x 10 6 NA 2 x 10 7
area, 0 6" Thortun 230 0.2 = 10 6 0.1 x 10 6 2x 10 711/12 uR/hr Radius 226 0. 7 x 10 6 0.1 x 10 6 2 x 10-7

93 36316 G 93, irrigation 07/21/93 Urani un-na t 0.3 a 1.16 NA 2 x 10 7
area, 6-12" Thoriun 230 <0.2 x 10 6 - 2 x 10 7

Radiun 226 0.7 x 10 6 0.1 x 10 6 2x 10-7
93 36317 NW drainage of 07/21/93 Ur ani un-na t 0.6 x 10 6 NA 2x 10 7

trrigation area Thortun 230 0.1 x 10 6 0.1 x 10 6 2 x 10 70 6", 12.5/14 uR/hr Radiun 226 1.1 x 10 6 0.1 x 10 6 2 x 10 7
93 36318 NW drainage of 07/21/93 Ur ani un-na t 0.3 x 10 6 NA 2x 10 7

irrigation area Thortun 230 0.1 x 10 6 0.1 x 10 6 2 x 10 76 12" Radium 226 1.1 x 10 6 0.1 x 10-6 2 x 10 7
93 36319 *S/SE drainage of 07/21/93 Uraniun nat 0.7 x 10-6 NA 2 x 10-7

irrigation area Thorium 230 0.4 x 10 h 0.2 x 10 6 2x 10 7
0 6", 14/16 uR/hr Radium 226 1.2 x 10 6 0.1 x 10 6 2 x 10 7

93 36320 *S/SE drainage of 07/21/93 Uranium nat 1.2 x 10 6 NA 2x 10-7
irrigation area Thortun 230 0.1 x 10 o 0.1 x 10 6 2x 10 76 12" Radium 226 1.3 x 10-6 0.1 x 10 6 2x 10 7

Notes:
* Comosite of two drainages, SE & S drainage sedimnts to Spring Crcrk . ATT 11.1-147
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BASELINE GAMMA SURVEY FOR THE RENO CREEK PROJECT
SEPTEMBER 23, 1993

Energy Laboratories, Inc. (ELI), at the request of Energy Fuels Nuclear, ;

Inc. (EFNI) assisted in performing a baseline gamma survey for the Reno
Ranch Property located in Campbell County Vyoming. The baseline survey
consisted of a field survey base transect line that was located in Sections
28, 29, and 30 of T43N and R73V. Its length was approximately 3500 meters.
The baseline transect was located so that it traversed the proposed i

locations for the process plant and the first three wellfields. In addition
to the process plant baseline grid survey, an irrigation area grid (ten acre
sections), and the remaining permit area (forty acre sections) vere
identified for the baseline gamma survey. A general gamma survey was
performed in the area of the existing process plant building so that
comparison of previous clean up data could be made with current site
specific conditions.

The proposed irrigation site is located in the NV corner of section 33 T43N
R73V. The gamma survey for this area was set up on ten acre sections. The
remaining permit boundary area was set up on forty acre sections. All of
the section locations were physically staked in the field at their
centerpoint. They were marked with a flagged wooden stake and identified as

( )
G-1, G-2, etc.. A gamma reading was recorded for the majority of these

,

locations. During the course of the forty acre survey cattle and vild game |
had roamed the area and knocked down the wooden stakes. If a stake was not i

located in a reasonable amount of time the gamma reading was taken within
the forty acre area. The location recorded was known as an alternate and an j
"A" was placed next to the forty acre identification. '

Field readings were taken at one meter from ground surface. The gamma
survey was performed using two Ludlum Model 19 Micro R meters. The meters
are identified as follows:

Meter #1: Serial Number, 15601
Date Calibrated: June 14, 1993

Meter #2: Serial Number, 15613
Date Calibrated: June 01, 1993

|On July 20 & 21, 1993 Villiam Almus (EFNI) and Sheryl Garling (ELI)
performed the gamma survey on the 3500+ meter transect in the proposed area
of the process plant and the initial three wellfields. The gamma readings
off the baseline transect vere taken every 100 meters. However, when the
survey team approached the NE baseliae transect, a decision was made to

proceed every 200 meters on the baseline while maintaining the 100 meter
readings off the baseline. The increase in spacing was due to the lack of
gamma reading anomalies in the mining permit boundary area. Outcrops,

O.
sandstone rock, eroded side banks were all found to be in the same range of
gamma readings as the transected terrain. Gamma readings in the drainages
were not elevated above the typical process plant and wellfield area
readings recorded.

j
ATT 14.2-3
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On August 3 & 11, 1993 Roger A. Garling and Sheryl Garling (ELI) performed
the gamma survey through the forty acre locations and onto the existing
process plant location.

A Brunton compass, topographical uaps. distance measuring device (odometer),
and site 7pecific terrain were used in locating the gamma survey points off
the baseline transect, in the proposed irrigation area, and for the forty

acre sectlans.

The weather conditions for the four survey days were dry, sunny to partly
cloudy with a mean temperature in the mid 70's. Precipitation occurred the

evening before July 21, 1993. However, by mid niorning the fog and moisture
had dissipated. Veather conditions were not a contributing factor to the
gamma survey (i.e. frozen ground, saturated soil, ctc.).

Soil samples were taken during the four days of survey. The samples vere
taken at various locations throughout the proposed permit area. They
conristed of samples in the drainages leading into and out of the main
process area (west side I highway 387) and the drainages located in the
proposed irrigation area (east side of Highvay 387). The sample locations
and radiochemical results are as follows:

brec..LI Sample Number Sample I.D. Unat Ra226 i Prec. Th230
pCi/gm pCi/gm pCi/gm

93-36305 14-4, 0-6" depth, 13.5/14.5 uR/hr 0.4 1.2 0.1 <0.2
transect line at the 1400 meter off
the baseline by 400 meters

93-36306 14-4, 6-12" 0.4 1.1 0.1 <0.2
transect line at the 1400 meter off
the baseline by 400 meters

93-36307 G-6, 0-6", 0.5 1.0 0.1 <0.2
within a 40 acre ser tion, 15/16.5 uR/hr

93-36308 G-107A, 0-6", 15/16 uR/hr 2.2 2.3 0.1 0.4 0.2
within a 40 acre section

93-36309 First Vellfield, 0-6", 11/12 uR/hr 0.4 0.8 0.1 <0.2

93-36310 Process Building Monitor, 0-6" 0.4 1.2 0.1 0.1 0.1
13/15 uR/hr

93-36311 Process Building Monitor, 6-12" 1.3 1.3 1 0.1 0.2 0.1

g'93-36312 Drainage north of proposed plant, 0-6" 1.1 0.9 0.1 0.1
approximately one mile N of property,
14/16 uR/hr

ATT 14.2-4
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ELI Sample Number Sample I.D. Unat Ra226 i Prec. Th230 i Prec.
pCi/gm pCi/gm pC1/gm

93-36313 Drainage north of proposed plant, 1.4 1.2 0.1 0.5 0.2
6-12" approximately one mile
N of property, 14/16 uR/hr

93-36314 Belle Fourche River head waters, 0-12" 1.8 2.3 0.1 0.3 0.2
upstream, 14/16 uR/hr

93-36315 G-93 in irrigation area, 0-6", 0.4 0.7 1 0.1 0.2 0.1
11/12 uR/hr

93-36316 G-93 in irrigation area, 6-12" 0.3 0.7 0.1 <0.2

93-36317 NV Drainage of irrigation area, 0-6" 0.6 1.1 0.1 0.1 0.1
12.5/14 uR/hr

93-36318 NV Drainage of irrigation area, 6-12" 0.3 1.1 0.1 0.1 0.1

93-36319 S/SE drainage of irrigation area, 0-6" 0.7 1.2 0.1 0.4 0.2
14/16 uR/hr, composite of two drainages,
SE & S drainage sediments to Spring Creek

gr[.36320 S/SE drainage of irrigation area, 6-12" 1.2 1.3 2 0.1 0.1 0.1

i
|

O
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CONCLUSIONS:

The Baseline gamma survey data has been attached and the following averages,
minimum, maximum, and standard deviation are suaimarized below. A final site

gamma reading has been calculated using the averages of all the field

readings. The analytical data for the uranium, radium 226, and thorium 230
data vill be appended to this preliminary report upon completion of
analytical tests. There tere no anomalies identified within the permit area
boundary that resulted in elevated gamma readings.

Baseline Gamma Survey From Transect Line
Meter 11 Meter 12

Average 12.79 14.21
Minimum 11.00 12.00
Maximum 15.00 17.00
Standard Deviation 0.79 0.90

Baseline Gamma Survey Of Irrigation Area (10 acre sections)
Meter il Meter #2

Average 11.85 13.39
Minimum 11.00 12.00
Maximum 13.50 15.00

hhStandard Deviation 0.68 0.81

Baseline Gamma Survey Of Forty Acre Permit Area Sections
Meter il Meter #2

Averag e 12.42 14.12
Minimum 10.50 12.00
Maximum 15.00 16.50
Standard Deviation 0.94 1.06

Utilizing the field readings from all three areas listed above the overal)
average for the proposed perrri t area is:

Meter il Meter 12
Average 12.61 uR/hr 14.12 nR/hr
Minimum 10.50 12.00
Maximum 15.00 17.00
Standard Deviation 0.87 0.96

Average Snil Radiothemical Concentration

Radiochemical Compound Unat Ra226 Prec. Th230 Prec.
pCi/gm pCi/gm pCi/gm

Reno Creek Project Average Soil Concentration 0.8375 1.21 0.1 <0.219 1 0.13'

O

ATT 14.2-6
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RENO CREEK

DEMONSTRATED RESTORATION REPORT

OPERATIONAL SUMMARY

Mining Phase

Leaching of Pattern 2 at Reno Creek started on October 7,1980 when
addition of lixiviant began, Pattern 2 is a modified 5-spot pattern consisting
of 4 injection wells, 2 production wells and 6 monitor wells. Drawing No. C-001
shows the location and well configuration of tae pattern.

Production rates were initially set at 25 gpm with 20 gpm injection
and later adjusted to 23 gpm production with the same (20 gpm) injection flow
rate.

s

Leaching operations continued from October 7 to December 22, 1980
during which time approximately 10 aquifer pore volumes were circulated through
the production zone and 1200 lbs. of uranium recovered. The lixiviant used
was a sodium bicarbonate solution and hydrogen peroxide used as the primary
oxidant.

Restoration Phase

'Restoration of the test pattern began December 22, 1980 when chemical
refortification of lixiviant was discontinued. Circulation of production fluid
through the wellfield and the processing plant to lower uranium concentration
began. ~

During the initial phase of restoration, it was suggested that pre-
treatment of the production fluid by an ion exchange process prior to R/0 would
greatly speed restoration. Accordingly, IX columns were prepared to strip diva-
lent cations from the production fluid by means of a weak acid resin. Evaluation
of the effectiveness of this treatment method indicated that the ion exchange
process was performing well enough to elindnate the need for R/0 treatment.
Figure 1 shows the actual restoration circuit used and the reverse osmosis
circuit originally proposed (indicated by dashed line flow streams).

Groundwater restoration using the ion exchange resin began on February
17, 1981. This phase of the restoration program continued until March 17, 1981~
during which time approximately 2 pore volumes were circulated _ through the
leached pattern.,

Analysis of production zone water quality following this restoration
phase indicated that groundwater affected during leaching.had been restored to

( )
background ranges for the parameters of concern, with the exception of uranium-

and vanadium. Uranium levels were effectively reduced from about 15 mg/l to
less than 2 mg/l while vanadium concentrations dropped to approximately 1 mg/1.
Both elements remained in the 1 to 2 mg/1 range during the final 10 days of IX4

treatment without dropping noticeably.
ATT 15.1-5
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Because of the relatively low concentrations, further removal by means of g
IX or R/O was impracticable. Therefore, an attempt to lower uranium and
vanadium concentrations by means of a groundwater sweep of the production zone
was initiated.

The groundwater sweep began on March 13, 1981 and continued until
April 16, 1981. During this restoration phase, a total of approximately 4.5
aquifer pore volumes were recovered from the pattern. On April 16, the pattern

was shut down in order to evaluate restoraiton stability.

'RESIURATION DISCUSSION

Data Interpretation

Analysis of water quality data following completion of the restor-
ation program indicates that restoration of groundwater af f ected during mining
was successful.

Table I describes pre-m'ining groundwater quality (baseline) for
key parameters and compares it '.o water quality within the production zone at
the close of each operational phase. Table II presents data summarizing the
number of aquifer pore volumes circulated or recovered during leaching and

Tables III III-A, IV andthe re. ective phases of the restoration program.
assay results, as determined by two laboratories, of the April 16IV-A present the conicusion of the restorationsampling of production and injection wells at

program and the October 12 sampling following six months of demonstrated
stabilization.

Figures 2 through 6 graphically depict water quality restoration
chloride,as described by key parameter (uranium, bicarbonate, calcium,

and conductivity) concentrations during the various phases of restoration.
Figures 7 and 8 illustrate the fluctuations observed in uranium and bicarbonate
levels in four of the pattern interior wells during the stabilization phase.

Figure 9 depicts the very minor changes observed in TotalIn contrast,
Dissolved Solids (TDS) during the stabilization phase which provides a good
indicator of overall water quality stability. The line identified as " Pattern
Ave." represents the average value for all production and injection well
assays.

As shown in Table III-A, all parameters have been returned to base-
Of these para-

line ranges with the exception of pH, uranium, and vanadium.
meters, all are either below Wyoming DEQ Class I Groundwater Standards (Domestic Use)

have Class I maximum concentration limits.1or do not

POST RESTORATION STABILITY

Data Presentation

Water quality in the restored pattern was monitored for compositionalinjection and monitor wellsstability by monthly sampling of the production,
for a six month period which began April 16, 1981. Initial samples collected
at the time of shut down and final samples collected at the end of the six |h
month stabilization period were analyzed f or the parameters listed in Tables

Wyoming Department of Environmental Quality, Water Quality Rules and1

Regulations Chapter VIII, Quality Standards for Wyoming Groundwaters, April, 1980.
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TABLE I

O
i

RENO CREEK PATTERN 2
PRODUCTION ZONE WATER QUALITY

Baseline 2 Phase I Phase II Phase III Phase IV
Parameter Range (Leaching) (Post Leach) (Post II) (Post Sweep)

pH 8.2-8.9 7.2 7.4 7.7 7.7
Cond. 1890-2234 3500 3400 2000 1995

BCO 89-178 1800 1670 160 125
3

Ca 108-153 330 207 69 87

Cl 7.D-18.8 240 113 19 15

N2 287-360 - 900 770 305 322

0.03-0.61 8.0 0.6 0.16 0.39p
0.012-0.287 65 16 1,64 1.37

sjo8
V 0.05-0.34 6 3 1.05 0.45

311 238 222Re-226 106-768 -

1All values expressed as mg/l except pH (standard units) conductivity (umhos/cm) and
Ra 226 (pci/1). .

Baseline range is for all Pattern II wells following removal of outlying
data points.

1

0
- ATT 15.1-7
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TleLE II

RE210 CREEK PATIERI 2

VATER BAIA?CE SafMRY

GALIftiS GALIGIS BLFm PORE VOIR4ES
OPERATIOJAL PHASE ItUEXMD RB00VERED VOIINE (Gallons) CIPCUIATED

Icaching 2,217,600 2,590,560 372,960 10.0
10/7/80 - 12/21/80

RECIRCULATIO4 1,398,324 1,714,601 316,277 6.6

12/22/80 - 2/22/81 -

RES'IORATIO1 - 101 EXQlAtK;E 430,817 550,619 119,802 2.1
2/23/81 - 3/13/81

Si
2 M

* RESIORATION - GPOUtDaTER SWEEP - 1,171,032 1,171,032 4.5

E |" $ 3/13/81 - 4/16/81sy' n
-

_E S
'IUPAIS 4,046,741 5,026,812 1,980,071 23.2

RESIORATIO4 'IUTAIS 430,817 1,721,651 1,290,834 6.6

tUTE: 1 Pore Volune = 259,000 gallons
'Ibtal groundwater consumpticn during restoration = 5.0 Pore Volunes

O O O
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TABLE III

RENO CREEK
' Pattern 2

**"' '''' " ""'"O
, ,_,, , ,_,,

Baseline 04/16/81 04/16/81
3

PARAMETER Range NML CDM NHL CDM
Field

pH 8.16 'J . 9 4 7.6 7.8- -

Conductivity 1890-2234 2000 - 1990 -

Major Constituents

Bicarbonate (HCO ) 89-178 121 129 126 122
Carbonate (C0 ) 3 0-14 0 0 0 0
Alkalinity (a CACO eq) 73-146 99 107 103 101

3Calcium 108-153 100 85 84 79
Chloride 7.0-18.8 18 13 16 11
Magnesium 19-33 31 21 14 21
Potassium 5.8-9.5 7.7 6.5 10.0 6.4
Sodium 287-360 321 290 346 330
Sulfate 818-1002 892 820 885 804
TDS 1340-1580 1560 1497 1520 1440

-

Anion / Cation Balance - 104% 104% 102% 34%

Minor Constituents

O ( 0.- 2Ammonia as N <0.2 ( 0. 2- -

Nitrate as N (0.05 ( 0.05 |( 0. 05 '- -

Nitrite as N (0.05 (0.05 (0.05- -

Aluminum ( 0. 2 0.1 ( 0. 5 (0.1 ( 0.5 !
'Arsenic 0.001-0.016 0.009 0.009- -

( 0. 2Barium 0.08-0.40 ( 0. 2- -

Boron (0.1 0.1 ( 0.1 ( 0.1 - ( 0.1 !

Cadmium 0.01-0.02 0.01 (0.01 0.01 ( 0.01
Chromium 0.02-0.11 0.15 (0.02 0.15 (0.02

)
Copper 0.01-0.02 0.01 (0.05 0.02 (0.05 )
Fluoride 0.09-0.15 0.2 0.1 0.16 0.10 l

1 Iron 0.03-0.61 0.30 0.21 0.48 (0.05 |,

Lead 0.03-0.11 0.08 ( 0.005 0.07 (0.005
Manganese 0.01-0.14 0.06 (0.05 0.09 (0.05
Mercury ( 0.0001 .<0.0001_ (0.0001- -

Molybdenum 0.01-0.11 0.03 (0.005 0 08 0.012
Nickel 0.01-1.10 0.06 ( 0.05 0.07 ( 0.05
Selenium 0.009-0.017 0.0100.010- -

Vanadium 0.05-0.34 0.42 0.36 0.53
. 0.02

~

0.47 _l
Zine 0.01-0.09 0.01 0.01 0.01

Radiochemistry

Uranium as U 0 0.012-0.287 0. M 1.6 1.20' 1.738Radium - 226 106-768 241 220- 253 - 175

Thorium - 230 0 - 1.9 3.3 1.4 ( 0. 6 1.3

All values expressed as mg/l except pH (std. units), conductivity (umhos/cm)
~

,, radium and thorium (pCi/1) .
' Baseline range is for all pattern wells following outlier removal. ATT 1519
36/E11 (Revised 2/94)
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TABLE III-A

REIO CFLth
gPattern 2

Restoration Data

WELL P-10 hT:LL P-ll
Baseline 10/12/B1 10/12/B1

PARN ETER Range FML CIM PNL CD4

Field
7.9pH 8.16-8.94 7.8 --

2000Ccoductivity 1890-2234 2100 --

Maior Constituents
Bicarbcnate (HCO ) 89-178 164 136 145 1113
Carbcnate (CO ) 0-14 0 0 0 03
Alkalinity (as CaC0 eg) 73-146 134 113 119 92
Calcium 108 -153 101 91 104 85
Chloride 7.0-1B.8 20 13 18 11
Magnesium 19-33 22 23 21 22
Potacsium 5.8-9.5 10.2 6.8 9.6 6.5
Sodium 287-360 355 340 347 350
Sulfate 818-1002 990 921 78 2 898
TDS 1340-1580 1578 1400 D53 1340

Anicn/Caticn Balance - 106% 98 % * 103%

Minor Ccnstituents h< 0.240.2Amronia as N < 0.2 --

40.0540.05Nitrate as N 40.05 --

Nitrite as N 40.05 - <0.05 40.05-

40.5 - 40.05Aluminum <0.2 -

<0.005<0.005Arsenic 0.001-0.016 --

< 0.2 - < 0.2Barium 0.08-0.40 -

Boron < 0.1 - 40.1 - 40.1

Cadmium 0.01-0.02 < 0.01 <0.005 0.01 40.005
Chrcmium 0.02-0.11 0.45 0.013 0.15 0.012
Copper 0.01-0.02 0.01 < 0.005 0.01 < 0.005
Fluoride 0.09-0.15 - 0.1 - 0.1
Ircn 0.03-0.61 0.04 0.12 0.06 0.03
Lead 0.03-0.11 0.03 (0.005 0.01 < 0.005
Manganese 0.01-0.14 0.08 0.059 0.06 0.055

<0.0001Mercury < 0.0001 - <0.0001 -

Molybdenum 0.01-0.11 0.10 0.019 0.04 0.023
Nickel 0.01-1.10 0.02 0.03 0.02 0.03

< 0.005<0.005Selenium 0.009-0.017 --

vanadium 0.05-0.34 0.40 0.44 0.53 0.50
Zinc 0.01-0.09 0.14 0.123 0.02 0.011

Radicchemistry
Uranium as U Cg 0.012-0.287 4.14 * 2.91 *

3
Radium-226 106-768 243 * 199 *

Thorium-230 0-1.9 5.9 * 3.6 *

O
1 All values expressed as ng/l except pH (std. units), conductivity (turhos/cn) radium

- and thorium (pCi/1) .
2 Baseline range is for all pattern wells follcuing outlier remcval.

ATT 15.1 10o Results pending.
(Revised 2/94) !
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TABLE IV

RENO CREEKO PATTERN 2 INJECTION WELLS
RESTORATION WATER QUALIIT ,

WELL I-12 WELL I-13 WELL I-14 WELL I-15
04/16/81 04/16/81 04/16/81 04/16/81

PARAMETER NML CDM NML CDM NML CDM NML CDM

Field
7.9 7.7pH

.

7.8 7.8 -- -- ----

2093 -- 2000 -- 2000Conductivity 1990 ----

Major Constituents

Bicarbonate (RCO 1 6 119 136 119 126 123 129
-

3
Carbonate (CO

3
Alkalinity 109 112 98 112 98 104 101 107 ,

Calcium 87 72 82 69 84 77 101 95
Chloride 15 10 15 10 18 13 28 14

Magnesium 29 26 24 24 36 28 49 31

Potassium 12 7.4 10.0 7.0 12 8.0 13 8.8 .

!

Sodium 332 290 363 340 341 320 328 300
Sulfate 917 936 917 940 948 900 934 934 ,

TDS 1500 1400 1560 1460 1500 1450 1560 1490

()bn/CationBa1. 96% 119% 97% 108% 100% 104% 94% 107%

Minor Constituents
Arsenic 0.010 0.010 0.009 0.009 0.007 0. 0's 7 0.005 0.005 ;

Cadmium 0.01 0.01 0.01 0.01 0.01 0. 31 0.01 0.01 't
Copper 0.02 0.05 0.01 0.05 0.01 0.05 0.01 0.05
Fluoride 0.14 0.1 _ 0.10 0.1 0.16 0.2 0.10 0.1

~ .06 0.12 0.04 0.05 0.05 0.05Iron 0.02 0.05 0
Lead 0.01 0.005 0.01 0.005 0.01 0.005 0.01 0.005
Manganese 0.09 0.05 0.04 0.05 0.05 0.05 '0.01 0.05
Molybdenum 0.01 0.007 0.01 0.009 0.01 0.007 0.01 0.005
Nickel 0.03 0.05 0.04 0.05 0.04 0.05 0.06 0.05 *

Selenium 0.026 0.026 0.007 0.007 0.017 0.017 0.009 '0.009
Vanadium 0.48 0.440 0.74 0.700 0.39 0.280 0.36 0.250
Zinc 0.01- 0.01 0.01 0.01 0.01 0.01 0.01 0.01

1Radiochemistry
_

Uranium (as U 0 ''* * * * * * *

38-Radium-226 119 101!9 142 107!9 130 98 9 106 133t10
Thorium-230 5.4 1.610.6 1.6 0.2!0.3 1.9 0.110.3 0.4 0.710.4

NOTE
The following parameters were non-detectable: Ammonia, Nitrate, Nitrite

Aluminum, Barium, Boron, Chromium, Mercury. |
y

values reported as mg/l except pH (std. units), conductivity (umhos/cm),
V. ium and thorium (pci/1).

_

ATT 15.1-11 ]
. 28/D1 (Revised 2/94)
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hTABLE IV-A

RENO CREEK
PATTERN 2 ItUlrTION WELLS
ie.s10RATICN WATER QUALITY

WELL I-12 WELL I- U WELL I-14 WELL I-15
10/12/B1 10/12A1 10/12/B1 10/12/B1
174L CD4 INL CD4 !NL CEM INL CD4

Field
pH 8.1 - 7.9 - 8.1 - 8.0 -

2000 - 20002100 -

Ccnductivity 2000 --

Maior Constituents
Bicarbcnate (HCD ) 157 128 163 146 157 133 131 111

3
Carbonate (CO ) 0 0 0 0 0 0 0 0

3
Alkalinity 129 106 D4 121 129 110 107 92

Calcium 97 91 86 85 99 83 98 110

Chloride IB 10 15 11 IB 9 18 10

Magnesium 26 27 25 26 25 27 29 31

Potassium 10.8 7.4 10.6 7.3 10.8 7.5 12.5 7,8

Sodium 309 340 347 350 322 350 300 300

Sulfate 850 899 820 911 820 878 839 908

gTDS 1387 1350 1384 1370 1372 1330 1361 1350

Icnic Balance 100% 103% 93% 101% 95% 105% 97% 101%

Minor Ccnstituents
0.1 - 0.10.2Borcn - 0.1 --

Chromium 0.14 0.012 0.03 0.012 0.01 0.012 0.01 0.015
Copper 0.01 0.005 0.01 0.005 0.01 0.005 0.01 0.005

0.1 - 0.01 - 0.10.1Fluoride --

Iron 0.03 0.09 0.05 0.06 0.01 0.04 0.01 0.11
Lead 0.01 0.005 0.01 0.005 0.01 0.005 0.01 0.005
Manganese 0.07 0.056 0.08 0.070 0.06 0.056 0.07 0.059

lelybdenum 0.02 0.015 0.03 0.017 0.02 0.014 0.03 0.009
Nickel 0.02 0.02 0.01 0.03 0.02 0.03 0.03 0.02
vanadium 0.39 0.34 0.48 0.44 0.39 0.40 0.27 0.18

Zinc 0.02 0.008 0.06 0.055 0.04 0.023 0.12 0.097

Radiochemistry

Uranium as (U 0 ) 4.08 * 2.76 * 3.91 * 2.96 *

38
Radiu:n-226 135 * 163 * 171 * 18 0 *

Thorium-230 5.1 * 3.2 * 2.6 * 1.7 *

!?cte

The follcwing parameters were ncn-<letectable: Amonia, Nitrate, Nitrite
Aluminum, Arsenic, Barium, Cadmium, Mercury, Selenium.

All values reported as ng/l except pH (std units), conductivity (umhos/cm), ;

radium and thorium (pci/l) .
ATT 15.1-12

I(Revised 2/94)
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O
III through IV-A. Samples collected during the interim four month period
were analyzed for pH, conductivity, TDS, bicarbonate, chloride, uranium
and vanadium. Table I and Figures 7,8 and 9 respectively give interior

+

vell data and depict water quality stability for three key parameters.
As previously noted, the pattern average for these parameters is also
shown.

i

Appendices A and B present water quality for the part a monitor
wells, as determin ed by two laboratories, at the conclusion of Jae six month

*

demonstrated restoration period. Appendix C summarizes pre-mining water quality
for the entire pattern as well as describing results of individual well analyses.
The data clearly indicates that water quality in the vicinity of the monitor ;wells is well within baseline range.

*

Conclusion
I

The primary objectives of the Pattern 2 test were to: '

1) evaluate the performance of a carbonate lixiviant in the Reno
Creek orebody with respect to uranium concentrations in pregnant solution
(e.g. head grades) and !

2) demonstrate a restoration method which would be environmentally
;

and operationally acceptable for a production mine facility at Reno Creek. '

These objectives have been fully met.
O I

Analysis of the groundwater quality data and graphs confirm that'

:stabilization of water quality within the restored pattern has been demonstrated.
All groundwater constituents except uranium have stabilized at levels below or

.

approximating pre-mining water quality. Uranium levels within the pattern-
interior are well below the Wyoming drinking water standard of 5 mg/1. Initial
and final well samplings indicate there was no mobilization or build up of
toxic elements such as arsenic, mercury or selenium as a result of mining
activities. Total Dissolved Solids (TDS) levels are well below baseline range
indicating overall improvement in water quality.

i

All post restoration data supports the conclusion that affected
groundwater can be returned to a condition such that its quality of use is
equal to or better than and consistent with premining use suitability.

|

.

-
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TABLE V

ORae caeea
PATTERN 2 STABILIZATION DATA

INTERIOR WELIS
4/16/B1 - 10/12/B1

Pattern
Date Parameter P-10 Fll I-12_ I-13 I-14 I-15 Averace

4/16 Uranium 0.97.e 1.20 2.79 0.81 1.19 0.47 1.24
Bicarb. 121 126 133 119 119 123 124
TDS2 1529 1480 1450 1510 1475 1525 1494

5/19 Uranium 2.43 M42.25 3.42 1.31 1.74 1.12 2.05
Bicarb. 153 148 154 154 147 126 147
TDS 1440 1460 1420 1460 1440 1480 1450

6/16 Uranium 3.81m2.76 3.58 1.68 3.06 2.18 2.85
Bicarb. 129 133 125 121 138 131 130
TDS 1600 1520 1420 1580 1560 1660 1557

7/16 Uranium 3.29:5.3.00 4.34 1.89 2.48 1.97 2.83
Bicarb. 146 133 141 140 133 133 138
TDS 1540 1500 148 0 1520 1560 1520 1520

h8 /17 Uranium 4.373r 3.35 5.54 2.56 3.26 3.00 3.68
Bicarb. 148 133 148 121 103 112 128
TDS 1540 1540 1500 1520 1540 1540 1530

9/9 Uranium 3.66 m 2.71 3.56 2.90 3.87 3.06 3.29
Bicarb. 154 145 167 152 153 132 151
TDS 1660 1540 1640 1680 1580 1600 1617

10/12 Uranium 4.14 vt2.91 4.08 2.76 3.91 2.96 3.46
Bicarb. 164 145 157 163 157 131 153
TDS2 1489 D47 1369 D77 1351 1355 1381

1 All values given as mg/1.

2 TDS values for first and last sampling are average of Nine Mile Lake and CIf4
analyses.

!!
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HEt40 CHEEK PATTERN 2
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_ WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY
v LAND QUALITY DIVISION

GUIDELINE NO. 8
APPENDII 1

WATER QUALITY SAMPLING

I. INTRODUCTION

Water quality parameters that should be included in connection with
premining ( baseline ), mining, and postmining monitoring programs are
listed below. Site specific conditions, mining operations, and the
purposes of collecting water quality data may warrant modifications to
this list. An explanation for such modifications should be provided
with the monitoring programs submitted to the LQD.

l/II. FIELD MEASUREMENTS

pH (report to nearest 0.1 standard units)
temperature ('C)
conductivity, umhos/cm corrected to 25aC
water level, reported to the nearest .1 foot AMSL (above mean sea level)
(ground water only)

number of casing volumes pug /second (surface water only)
ged prior to sampling (ground water only)

instantaneous discharge, ft

III. QU ALITY ASSURANCE /CU ALITY CONTROL

Quality control during sampling should be implemented to detect any data
errors that may result from improper sampling or analytical methods,
poor sample preservation, or collection of nonrepresentative samples.
The following quality control samples should be collected, analyzed and
reported for every twenty (20) samples or once every sample collection
round, whichever is less, to help verify that the sample collection
system is producing reliable information.

(1) Duplicate Samples. At randomly selected stations duplicate samples
are collected by filling two separate bottle sets from any one
station and preserving, storing and shipping the sets in an
identical manner. This provides a check of precision.

(2) Sample Preservation Blanks. Field blanks are essentially low
standards produced in the field. The same quantity of appropriate
preservative should be added to sample bottles filled with distilled
water. Field blanks check for analytical recognition of zero
values, any positive bias from contaminated sample bottles or
preservatives, and any contamination from atmospheric sources (e.g.,
air born dust).

(3) Analytical Data Analy tical data should include cation-anion
balances and TDS determined at 180*F vs. TDS calculated from majorO cation-anion analyses.

~
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IV. WATER QUALITY PARAMETERS AND SAMPLE PREPARATIONI/

OListed below are parameters for which each water quality sample snould
be analyzed. Filter type, sample volume, preservation method and
holding times are also listed. Samples should be kept on ice (4*C) and
stored in the dark until analysis. Three individual samples in separate
bottles should be collected to analyze for the following parameters as
shown in Table 1.

TABLE 1.

2 3Sample Preservation / Maximum /uParameter Filter Volume Acid Holding(reported in eg/1) (.45 micron) (mL) (pH. 2) time

Bottle I No Filter 250 H SO2 4 28 days
amonia (NH s N)

3

nitrate + nitrite (NO3 + NO2 as N)
Bottle II nitrocellulose 1000 H SO
bicarbonate 2 4

14 days
carbonate 14 days
boron 28 days
chloride 28 daysfluoride 28 days
sulfate 28 days $total d,issolved solids (TDS) @ 180 F ~ 7 days

Bottle III" borosilicate or 250 HNO 6 months
3arsenic nitrocellulose

cadmium
calcium
chromium
iron
magnesium
manganese
molybdenum
potassium
selenium
sodium
zine
e

Sample bottle should be washed with 1:1 HNO nd rinsed with distilled
'

3water.

9
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V. SUPPLEME EAL ANALYSIS
,

- Listed below are additional' parameters for which water quality samples .
may be analy::ed depending on site specific or mining process specific
conditions. Samples should be kept on ice (4*C) and stored in the dark
until analysis.

A. Uranium Mines

Parameter Sample Preparation

General --
radium-226 (pC1/1) Filter with 0.45 micron borosilicate i

filter
radium-228 (pCi/1) Into 4 liter (or 1-gallon) container, Add
gross alpha (pC1/1) HNO to pH less than 2. Holding time is 63gross beta (pC1/1) months.
uranium (mg/1) '

vanadium (mg/1) -
e

Tailings Ponds --
barium (mg/1) Filter with 0.45 micron borosilicate or
oeryllium (mg/1) nitrocellulose filter into 250 ml poly-
nickel (mg/1) ethylene container that has been washed
thorium (mg/1) with 1:1 NH03 and then rinsed with dis-tilled water. Add NH0 to pH less than 2.

3Holding time is 6 months.
O

B. In-situ Coal Gasification

Parameter Samole Preparati 3

cyanide (mg/1) Filter with 0.45 micron borosilicate fil-
ter into 500 ml polyethylene container.
Add NaOH to pH greater than 12. Holding
time is 24 hours if sulfide is present,
otherwise holding time is 14 days,

base / neutral and acid Store unfiltered in 1 liter amber glass
extractable organic container with Teflon-lined cap. Do not
compounds (ug/1) prerinse bottle. Add 1 g CuSO . Holding4

time is 7 days until extraction, then 40
days until complete analysis,

volatile organic Collect sample in a manner that minimizes-
'

acids (ug/1) aeratien to the sampled water. Store un-
filtered in 40 ml glass septum vial with
Teflon-lined cap. Exclude all trapped air
by overfilling container. Holding time is
14 days.

total organic Store unfiltered in 250 mL amber glass
O carboa (=8'1) co" tat"er with ter1 "-11"ea can- aee

H SO4 or hcl to pH less than 2. Holdingg
time is 28 days.

'
.
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C. Trona Mines

Pararaeter Samole Precaratien
i

total phosphorus Store unfiltered in 250 mL glass container
(mg/1) that has previously been acid washed with

dilute (e.g. 5%) hcl then rinsed with dis-

tilled water. Add hcl or H SOg to pH less2than 2. Holding time is 22 days.

D. Surface Water

Parameter Samole Preparation

dissolved oxygen Analyze imediately on site using a dis-
(mg/1) solved oxygen (DO) meter or a field D0

analysis kit. If sample must be preserved
for later analysis, record sample water
temperature (degrees C) and fix oxygen on
site in a glass BOD bottle. Holding time
is 8 hours for preserved samples.

total suspended solids Store unfiltered in 250 ml polyethylene
(TSS) as mg/l residue container. Holding time is 7 days.
@ 103-105'C.

turbidity (NTU) Store unfiltered in 250 ml polyethylene h
container. Holding time is 48 hours.

E. Additional Trace Metals

Parameter Samole Precaration

aluminum (mg/1) Filter with 0.45 micron borosilicate or
barium (mg/1) nitrocellulose filter into 250 mi poly-
copper (mg/1) ethylene container that has been previous-
lead (mg/1) ly washed with 1:1 NH03 and then rinsed

with distilled water. Add HNO to pH less
than 2. Holding time is 6 mon hs.

mercury (mg/1) As above. Holding time is 28 days,

nickel (mg/1) As above. Holding time is 6 days.

FOOTNOTES

1. All measurements should follow EPA approved methods of analysis
according to 40 CFR 136, as a2cended " Guidelines Establishing Test
Procedures for the Analysis of Pollutants" under the Clean Water
Act.

2. Field preservation techniques for parameters not covered in this
appendix can be found in Methods for Chemical Analysis of Water and
Wastes. EPA-600/4-79-020. March, 1979.

ATT 16.1-6
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3. The holding times listed are the maximum times that samples may be
held before analysis and still considered valid.

O 4. All parameters that involve filtration, as part of their field
preservation technique, are to be reported as dissolved. The term
" dissolved" is defined as those constituents which pass through a
0.45 micron membrane filter.

REFERENCES

American Public Health Association. 1985. Standard methods for the
examination of water and wastewater. 16th Edition. Published Jointly
by : American Public Health Association, American Water Works
Association, and Water Pollution Control Federation. Available from:
American Public Health Association, 1015 Fifteenth Street NW,
Washington, DC 20005.

Code of Federal Regulation, Title 40 Part 136. Guidelines Establishing Test
Procedures for the Analysis of Pollutants Under the Clean Water Act.

- Environmental Protection Agency. U.S. Government Printing Office.
Washington.

EPA. 1979. Methods for Chemical Analysis of Water and Wastes. EPA - 600/4-
79-202. Available from: Center for Environmental Research Information
(CERI), EPA, Mail Drop G-70, Cincinnati, Ohio 45268.

EPA. 1982. Methods for Organic Chemical Analysis of Municipal and IndustrialO Wastewater. EPA-600/4-82-057. Available from: Center for
Environmental Research Information (CERI), EPA, Hail Drop G-70,
Cincinnati, Ohio 45268.
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RI!NO CRE!!K !$L PROJiiCI'

YliAR ONI! - ItOND 11STIMATION WORKSIIEET

!. {iMOlMllW.A'Iff,.RIiSTO3AT19 N
1. A. Oroendwater Sweep Phase

OpefgDan (Jrs/ day Total lf rs. *$11r. $ Cost Ecli

DectricalCost 224 24 $376 0.7476 4019 I

ChemmalCat-llarium chloride li e Rare Total lbs. 1:1b. $ Cost _Rfs

28mg,1 18897 0.423 7993 2

No. $ Rate $ AnnualCost Portion of Year i Cost Re[
1. abor Cat -Supr. 1 (40 0 60000 0.62 37200

- Oprators 2 .VWWX) 60000 0.62 3,,7200 3

74',00

91Tf11?=.n Menths $! month $ 'Jost Ref.

Ot her Cats 224 7.5 2500 It%7 4

SUllTOTAL 105079

1.11. Reverse Osmosis I%se

O rfl, Dan li .> day Tstal.,lles. $'llt. $ Cost Ref.l p

Electrical Cat-Wellfield 56 24 1344 1.495 2009 I

- R.O. 56 24 1344 9.49 J 27_55 55

14764

Use Rate %'p] Totall'nns $Alnit $_ Cost Ref.

ChemwalCat-Sulfunc Acul 0.003 121427 0.0 34 4129 6

- I'larium Chloride 28 mg1 9448 0.423 199_7 2

8126

No. $ Rate $ AnnualCost Porton of Year $ Cat Ref.

labor Cost -Surv. I 60000 60000 0.16 9600 3

- Operators 2 30000 60000 0.16 E()
19200

91TIID8E Mpnth! $3Mnth $ Cost Ec[
Other Costs 56 1.9 2500 4667 4

SUlrIUTAL 46757

1. C. Irrigation Operation

0 fgpan llrsiday Totallirs. $,1 t r. $ Cose ge{.25

Eledrral Cost - INmp 211 24 5064 0.658 3332 1

- Irrig ator 211 24 5064 0.250 Q66 7

$UlrIUTAL 4598

Menihm No, Well3 No.Jamples $_ Cost /Sangde $_Cos! Ref.

1, D. Stabilitation Sampling

Labor 6 5 30 10 300 8

Analyus 6 5 30 150 R4 8

SUlrIUTAL 4800

|
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1. ti. !!qripmest Cost Descrjaion }_ Cost RefC

ISt up Trud 5000 9

1%1up Trud with pump unit 10000 9

Pump reel 5000 9

Cementer 5000 9

laboratory Equipment 5000 9

500 gpm Reverse Osmosis 25ryxio 9

$UIITOTAL 280000

TOTAL GROUNDWATER RESTORATION 441214

2. Wlilli'!!RD AllANDONMfiFQ AND. RIjC! AM ATION

2. A. Well Plugging

No. Wells lits.Well Total hours $ 11r, i Cost Ref

labor Cost:l'oreman 370 1 370 20 7400 10

laborer 370 2 740 15 11100 10

18500

No. Welb Volu me It' $1t' $/Well $ Cost

Mate rial Cost: 370 48 2.38 114 42269 11

SUllTOTAL 60769

2. II. Iluilding Removal - licader houses are 10't20'18' w'th gravel floor each header serves about 10 patterns.
estamate IU total buildings at the end el year 1.

,

[hymt a m m ation No. No liidgs llrsj%1g Totai llrs $1tr. $ Cost Ref

labor: Foreman i 10 2.5 25 20 500 12

IA mrer 2 10 2.5 50 15 ,750 12

1250

No. No liidgs f irs dildg TotaQirs. $ Cos@r. $ Cost Ref

!!q. Rental -

- Press Washe rs 2 10 2.5 50 6.00 300 13

- Put up 1 10 2.5 25 8.50 20 14

513

Demohtion - No. liidgs. Vol /lildfc Ft) T otal Vol Ft.' $ 1 ~t . ' $ Cost Ref

- Unit Cost 10 1Mx) 16000 0.17 2720 15

& Indf3 yol gihlgJd.' Tot al Vol. Vol11 cad No. leads

llaul - Volume 10 10.4 104 20 $ 16

No. lead.- Mtirad Total Mi. $M. $ Cost Ref

- Cat 5 55 275 2.00 550 17

Total Tons $, Ton $ Cost Ref

Dispose - Unit Cost 104 3.00 312 17

SUllTOTAL 5345

2. C. Ilaried l'ipe Removal - Average lenf th of buried pipe per pattern is 140ft:
collection and distrihetion lines add about 12 ft. average per pattern.

No Panerns l e ngt h.1'a tt . linf)h Whhh Dept h Volume Yd ' Ref

Excavate - Volume 116 152 17632 2 3 3918 18

yolume $$d_S 5fpst lief
- Cast 3918 3 10 12146 19

Remme, Cut. & load & Daw f lisil)ay Totalllrs; $Jir. $ Cor.t Ref
_

labor: Foreman 1 7 8 56 20 !!20 20

12bor er 2 7 8 112 15 IW 20

2800

No. Dan llrs/ Day Totadirs; $ht 'llr. $ Cost Ref

Eq Rental- Phiup 1 7 8 56 8.50 476 14

- Saws 2 7 8 112 2.35 263 13

739
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8 8Volume Yd Rate Yd /hr. Ilours Re(e

' Ihd611 - Volume 3918 75 52 20

ho lirn, $1th }ht Ref '2

.

Eq. ReutaI- Backtoe 1 52 30.00 1560 21

lisul - Volume 20 yd' of cut up pipe = 20 tons Ions $Aon $_C.ost Refo

- Cost 20 52.50 1050 23

Dspme - Volume 20 tons of out up pipe Tons $/ Ton 3.Caj ge[
~ Cat 20 40 800 24

SUBTOTAL 19096

2. D lllectrical Removal Eo; Dan }1rsjDu Total ltrs- Sitt $ Ce*t Rei
Cable Removal

Labor-Elearician i 3 8 24 30 720 10

- Laborer 1 3 8 24 15 _360 10

10A0

Starter Removal

labor - Elearician 1 2.5 8 20 30 600 to

- Laborer 1 2.5 8 20 15 300 10

900

Power Disconnect

labor - Eledrician i I 8 8 30 240 10

-Laborer t t 8 8 15 L20 10

360

Pole Removal

labor - Elearician i 1 8 8 30 240 to
- laterer i I 8 8 15 110 to

360

Eq. Rental- Pickup 1 7.5 8 60 8.50 510 14

- Hoom Truck 1 2 8 16 25.00 4_00 25

910

llaul- Volume = 2320 lbs Cable + 3016 lbs Stmers + 27331bs Poles = 8069 the = 4 tons. 26

No. loads Mglead Total Mi. $1mi }ht ' Ref
- Cost . 0.20 55 11 2.00 22 17

TotalTons $Aon $ Cost Rej

Dispose - Unit Cost 4 3.00 12 17

SUHTOTAL 3644

2.11. Wetifield Road Reclamation - Estimated road construction in first year is 5150' of 12* wide road,24' total disturbed width,3* gravel.
Gravel Remmal - Volume = $150' x 12' wide x .25'thid = $72 yd'.

Vol. Yd.8 SM $ Cost &{8 '

- Cost $72 0.60 343 17

Ripping and Grading - 24' total disturbed width. Acre = (5150' x 24') / 43560 = 2.8 acres.

6tr.g! $2Acf1 $ Cost Re!
Ripping Cost 2.8 50 140 17

-|
'

Oradmg Cost 2.8 100 E. 17

420

Replace Topoil - 6' topoil over 24' widih; Volume = 5150' a 24' x .5' = 2289yd'. j

VolumeJd_8 SiYd' $ Casi Re!
'- Cost 2289 0.50 1145 17

SUHTOTAL 1908

!

O
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2. P. l'esce Removal - Assame all of the first mining unit is fesud by esd of first year, total = 13000 ft.

Ltng {11 } Cost Ref

- Cost 13000 1,06 13780 27

SillrrOTAL 13780

2. O. Revegetation - Topsoil plamment costs are incinded is tbc road removal cost.
Discing and loosesing is estimated for the wellfield areas that ded not have topsoil removed.

tTotal area of wellfwid patterns is !!6 patierra a 4900 fi , g 3,c,,,,

A_cres Sg Ft. $Ti.2 $ Cost Ref

Ground Preparation 13 566280 0.00321 1818 28

Seed - total area to seed = 13.0 acres wellfeelds + (17.632 ft of trench @ T wide) + 2.8 acres wellfald roads = 17 acres.

Acre $/ Acre $ Cost Rei

17 50 850 17

Seedmg 17 40 680 17

SOfrrOTAI. 3348

TOTAL. WEl.LFIt!LD AllANilONMiiNT AND Rl!CIAMATION 107888

3. f t. ANT PApil.fTIES RiiGl.A.M ATION

3. A.1. Satellite Itailding Removal - lisilding is 100's40'sl5' sitting as a 6' concrete slab with concrete aprons at both ends.

Deuinta mination No. No, Davs firs Aby Tot ai lles. 5 tr. $ Cost Ref

Iabor; Forema n 1 2.5 8 20 20 400 12

taborer 4 2.5 8 80 15 1200 12

RST 1 2.5 8 20 30 (g) 10

2200

Eq Rent-
- haup i 25 8 20 8.50 170 14

- Preu % ashers 3 2.5 8 60 6.00 y/l 13

$30

Demahtion & 1oading Total Ft.3 STt $ Cost Ref3

-- Unit Cost 60000 0.17 10200 15

TotalTons TonsAcad No loads

llaul - Volume 125 20 6 29

No 1 cads Mr./lond Total Mi. $M LQs.t Ref

- Cost 7 55 M5 2.00 770 17

Danse Total Tons 5, Ton 5 Cost Ref

- Unit Cost 125 3.00 375 17

$UllTOTAL 14075

3. A 2. Tanks. Piping. Pumps - Saicilite facility does not have yellowcake precir'.tation, drying, and g. ciaging facilities.

Water treatment facilitica located in separate building.

Decontamination Nn No. Davs ltrdM Tmallir $1|r. $ Cost Ref

labor: Fore ma n i 10 8 .w 20 1600 12

- Laborer 4 16 8 320 15 4MK 12

- RST 1 10 8 80 30 24(o 10
,

M00

lh Rent - hdup I IJ 8 80 8.50 (W) 14

- Press Waslwrs 2 to 8 160 6.00 960 13

- Sand ihst 2 14 8 160 4.81 73 13

2410

Units }ynot 1 Cost Ref

Materials - Sand 250 1.00 250 10

Demolah & load Na. No. Des llrs/ Day Tot al lin, }l[r. }_C. ost keI

lahor: Foreman i 14 8 112 20 2240 10

- labore r 4 14 8 448 15 6720 10

- Welders 1 14 8 112 35 3920 10

128M)

Eq Rent: Puiup 1 14 8 112 8.50 952 14

- floom Trud 1 14 8 112 25 poo 13

- 3752 !
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Ilaul - Volume - Uncontaminated = 86439 lbs. = 43.2 tons, say 3 loads, Contaminated = 28.813 Rm = 14.4 tons. -30

No. loads MiAond- Total $'Mo LCost BM
. - Cost-Uncontam'd 3 35 165 2.00 330 17

-

Tons $/ Ton $ Cost ,R_e [
.

- Conta m'd 14.4 52.50 756 23V |
Dupose - Uncontam'd - 43.2 3.00 130 17

- Contam'd 14.4 40.00 576 24 I

-|
SUl5 TOTAL, 29883

|
3.A 3. Satellite Electrial '

Re move, Cut. load No. &Dn llrsdla2 Totallirs. $Er $ Cost Refa

labor: Electrician i 2.5 8 20 30 600 10
,

- laborers 2 2.5 8 40 15 600 10

- Weklers 1 2.5 8 20 35 700 10

19(0

Eq. Rent - 1%iup 1 2.5 8 20 8.50 -170 14

- licom Truck 1 2.5 8 20 25 500 13-

670

llaul - Volume = Volume is small. assume I load,3 tons.

No. leads hlijoad T.otal ML 1}1h LCost Ref

- Cost I 55 55 2.00 1to 17

Duposal Total'lans $_ Ton $ Cost R_ej

- Unit Cost 3 3.00 9 17

SUllTOTAL 2689 6

3 A 4. Satellite Fonadations

Decontamination No, No. Dny I n/_ Day Totaillts.- M LQost RefJ
labor: Foreman 1 1.5 8 12 20 240 12

- laborers 4 1.5 8 48 15 720 12

- RST I 1.5 8 12 30 360 10o ,a
Eq Rent - Ikiup 1 1.5 8 12 8.50 102 14

- Ptess Waihers 2 1.5 8 24 6.00 144 13

246

th. Acid $J $ Cost RefJL
Materiab - Acid 3000 0.15 450 10

-

,

Demohtion - Volume = 100 Yd.8 V,'o.L.Yd2 }Jd.3 $ Cost Ref

- Cost 100 68.50 6850 15

llaul - Volume - Uncontanunated = 90 yd.8 = 376,650 lbs. @ 150 linAt.8 = 18AL, Contaminated = 10 yd.8 = 40.500 lbs @ 150 lbsAt8 = 20. $t. 32

No. Inads MiAmad Totaj $ _ti. $ Cost RefA
- Cost -Uncontam'd 8 55 440 2to 880 17

Tons 5/ Ton $ Cost Rej
- Contam'd 20.5 52.50 1076 23 ,

Dispose - Uncontam'd 188 3.00 564 17 -

- Ccmtam'd 20.5 40.00 820 24

SUllTOTAL 12206
,

1151. Water Treatment Ilwilding Removal - flailding is 60' a 30' al2' sitting on a 6' tiiici concrete slab with 15' concrete apron at one end.'
Decontamination Not No._ Day liprsflay Totaillrs. $1 t r. $ Cost Ref
labor: Foreman 1 1 8 8 20 160 12 .

- laborers 4 i 8 32 15 480 12

- R5T I 1 8 8 30 240 10

880

Eq Re-t- 41up I 1 8 8 8.50 68 14 ,

O - Press Washers 2 1 8 16 6.00 96 13

164

Demohtion & loadmg Total Vol. ft.s $.Tt. 8 1 Cost _Re(

,

- Unit Crmt 21000 0.17 3672 15 :.-
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TotclTons Ton 1 ond No. l.nads Re.[1

llaul - Volume 61 20 3 33

No. Ionds MiAcad Total Mi. $%. 5 Cost Ref

- Cost 3 55 165 2.00 330 17

Desse Total Tons $ 7on $Cmt Ref

- Unit Cost 61 3 00 183 17

SUllTOTAL 5229

3.B 2 Tanks, Pipias. Pomps

Demnis mm at n>n No, No.,Da_vs firsjDay Totai llts_ $Jir. 1 Cost Ref

I.ator- Fore nu e 1 3.5 8 28 20 560 12

- Iaborers 4 3.5 8 112 15 1680 12

- RST 1 35 P 28 30 8_40 10

3080

F4 g Rent - Pn1up 1 3.5 8 28 8.50 21s 14

- Press Washers 2 3.5 8 56 6.00 336 13

- Sand I<lan 2 3.5 8 56 4.81 M9 13

843

Demolah & load

12tur: Foreman 1 5 8 40 20 800 to

- later ers 4 5 8 160 15 2400 10

- Welders 1 5 8 43 35 1400 10

46fKi

Eq Rent. Pniup 1 5 8 40 8.50 340 14

- lbom l ttui 1 5 8 40 25 Ifvg 13

1340

llaul - Volume - Unmnianunated = 25932 lbs. = 13 O tons, say I load. Contammated = 8644 lis = 4.3 : ens. 34

lN% oads Mi / load Total Wi; $_Cor t Ref

- Cmi-Unmntam'd i 55 55 2.00 110 17

Tons 1 Ton $ Cost P.el

- Contam'd 4.3 $2.50 226 23

DaF>se - Unmntam'd 13.0 3.00 39 17

- Contam'd 4.3 40.00 172 24

SUllTOTAL 10410

3.11. 3 Wrier Treatment El< drical

Ra mcn e. C ut. imd No. No Daw !!rs. Thy Tot ai llrs. $11r. $ Cost Ref

LAur: Elect r' cia n 1 1.5 8 12 30 360 10

- LAmrers 2 1.5 8 24 15 360 10

- We bert 1 1.5 8 12 35 420 10

1140

Fq Rent - l'hiup 1 1.5 8 12 8.50 102 14

- Ik om Truck 1 1.5 8 12 25 3J$ 13

402

Ilaul - Volume = Volume is small, assunw I load. 2 tons.

No. Ioa.ds Mill _ad Total Mi. $/Mi. 5 Cost Reff
- Cmt 1 55 55 2.00 110 17

Dispwal T otalTons $ Ton $ Cost Ref

- Unit Cost 2 3.00 6 17

SUllTOTAL 1658

9
.
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3. IL 4 Werer Treatment l'orsd2tions

Dea >ntamination & & Dan firs./ Day Totaillrs. ER $ Cost Be!
labor: Foreman 1 1.0 8 8 20 160 12

RST 1 to

.
F

Eq. Rent - Puiup 1 1.0 8 8 8.50 68 14

- Press Washers 2 1.0 8 16 6.00 96 13

164

IJwJ_cid $h $ Cost Ref

Materials - And 1000 0.15 150 10

Demolaion - Volume = 39 Yd 3 Vo1M $1d i Cost Ref3

- Cost 39 68.50 2672 15

Ilaul - Volume - Uncontanunated = 35.1 yd.' = 142.155 Rs. @' 150 lis.!ft.8 = 71t.
- Contaminated = 3.9 vdf = 15.795 fin @ 150 its./ft.' = 7.9. 36

No. loads Midoad 12a) 1%. 5 Cost Ref t

- Cmt -Uncontam'd 3 55 165 2.00 330 17

Ign3 $do_ns [ Cost Ref

- Contam'd 7.9 52.50 415 23

Dnese - Itncontam'd 71 3 00 213 17

- Contam'd 7.9 40.00 316 24

SUlrIUTAL 5139

3.C. Office Itailding Removal - Ituilding is 60' x 30's 10', not on slab

Gutting - Asca = IMO ft.2 '

Arca ft.2 gyg 2 $ Cost Ref

- Cost i800 2.87 5166 37

Demo!nion - Volume = 1200 Pt.3

Vol. ft.8 ,$_T1.8 $ Cost Ref

- Cost 18000 0.17 3060 15

T<4al Tons Tonsinad No. Leads ' Bef
Ilaul - Volume 55 20 3 38

No Iands Mdo.ad Iptal $% $ Cost Ref

- Cost 3 55 165 2.00 330 17

Depose Jota.lTons $iTons $ cest Eef_

- lina Cat 55 3.00 165 17

SUHTOTAL 8721

3. D. Fenoe Removat Total l'eoce = 2670*

Irnrt h $5t. $ Cost Ref

Cost 2670 1.06 2830 27

Sl>llTOTAL 2830

3.lL Plant Site Reclamation - Plant operations area is approximately 325's 400* with 3* of gravel (1204 yd.8),3 acres.

Gravel Remmal Vold $/vd $ Cost Ref3

- Cost 1204 0.60 722 17

Rippmg and Grading Acres $ 'Ac. 1 Cost Ref

- Rispng Cat 3 50 150 17

- Gradmg Cost 3 100 _300 17

450

Replace Topsoil - assume 9" toisuit,97500 ft.3,3611 yd.8

Vol. Yd.' $_Jd_8 $ Cost Rej

- Cat 3611 0.50 1806 17
.

Acres $/Ac. $ Cost Ref

- Seed 3 50 150 17

- Seedmg 3 40 go 17

270
"* SUHTOTAL 3248
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3. P. Reclaim Woreborae std l'ilot Site |

Resin Dbposal - 35fo it.'of used resin to be depoed. 531bs/ft.' = 93 tons.

|SoJoads Mdoad Iotat Mi- 1'Mi. 1 Cost Ref

Ilaul 5 750 3750 1.75 6563 23

Dupme - Ions $ Ton $ Cost Ret
1

- Unit Cat 93 40 3720 24

Buildmg Remm al - 1%nt Buildmg a 80* X 40'X 16'on 8* mnerete slab. |
- Shop Buildmg b 25' x 20' x 12' on 6" mncrete slab

- Generstor Ibilding is 20' x 20' x 8' on 6* concrete slab

Demolition & loading Vol.Ft.3 }ft2 $ Cost Ref

- Unit Cost - I'lant $1200 0.17 8704 15

- $ bop 6000 0.17 1020 15

- Generaior 3200 0.17 544 15

10268

l'oundations Vol.Yd.' }HL'. $ Cost Re.f

-- Unit Cost - i%as 79 0 68.50 5412 15

- Shop 9.26 68.50 634 15

- Generator 7.41 68.50 508 15

6553

llaul - Volume - Ibnt = 86 0 yd ' re ble 39

- Shop = 19.3 vd.' rubble 39

- Generator = 15.9 vd.' rubble 39

Total Tons Tons ' load No. L oads

121 20 6

No. l oads Mi./l oad 7_ot.al& $31!.. $f3nt Re[_

~ Cmt o 55 3 to 3.00 990 17

Disyne - Total Tons $flon $ Cost Ref

- Unit Cost 121 3.00 303 17

Fena Removal - Totall'enn - 5575' [pegt h $11. 1 Cost Ref

- Cost $575 1.06 5910 27

3Gravel Removal - Volume - Ihnt area = 594 yd 40

- Road = 345 vd.' Vol. Yd' }jYd.' [ Cost Ref

- Cost 939 0 120 563 17

Repmg and Gradmg - Area = 63.050 f t2 = 1.45 acre.

Acres 1/ Acre 1 Cost Ref

- Rwing Cost 1.45 50 73 17

- Gradmg Cost 1.45 100 145 17

218

Repl w Topoil - Assune 6"on plant site and road surfam areas. Area = 32050 ft2 + 18.600 ft.2 = 50650 ft.2 = 938 yd.' 42

VntAd 1/Yd' } Co<.t Ref3
.

- Cost 9 38 0.50 469 17

Acre }/Ane $ Cost Ref

( - Seed 1.45 50 73 17

- Seed.ng 1.45 40 58 17

Mumilaneous: Remcee mud tanks @ $150. remove cuhert @ $55 205 17

SUllTOTAL 35952:

| l'IANT FACll.JriliS R.I!CIAMATION 13204I
|

m

E
1

- ATT 17.1-10

i (Revised 2/94)
|
|



- . ~ . - . .. .- . .

t

4. WA111R TRIIATMENT PONDS AND IRRIG ATION RESP.RVOIR

4. A. Water Treatment Ponda

Femm Removal - Total Fenw = 10A0 ft.

[entth $5t. $ Cost Rej
- Cost 1980 0.96 1037 27

Pond Sludge and liner Removal - Volume = 152.7 yd.8 43

h No. Days lirigpay lotalj,lrs. 1A Kcat get
labor: Foreman 1 4.5 8 % 20 720 20

- Laborer 4 4.5 8 144 15 116_0 20

2&So

Equip. Rental

- Pklup 1 4.5 8 36 8.50 306 14

- Imader 1 4.5 8 % 46.25 1665 44

1971

Remove !>ak Deteanm - Volume = 185 yd. 8 45

tabor: foreman 1 I5 8 12 20 240 20 |
- Laborer 4 1.5 8 48 15 720 20 |

900

Equip. Rental

|- Piciup 1 1.5 8 12 8.50 102 14

- Ioader i 1.5 .8 12 46.25 JJJ 44 ]
657

IRadiation Surveys Eo; NoJays . lip;T}ay Totaillri $/Ilt. $ Cost Ref

labor: RST I I 8 8 30 240 10

No. Ponds _SampicJind $5amfe $ Cost Refl

Samples 2 5 50 500 10

lladfill Ponds - Volume = 9450 yd.8 Vol. wl.3 yd fday Day3

Donng 9450 1650 6 46

NolaR 11183 I.Cmt Ref

E4 Rental: Dour 6 1075 6450 44

- Grader 6 545 L2_70 21

9720

Redaim - Topoil volume = 4MO yd.' Vol yd.3 gs $ Cost Rc[
- Replaar Topoil 4MO 0.50 2420 17

Revegetate - assume 4 acres incidg. peripheraldaturbances. Acre $LAcre $ Cost Re{
- Seed 4 50 200 17

- Seeding 4 40 160 17

1laul & Dispose - tjner. Sludge & leak deiedon = 337.7 yd.3; 1yd.' = 2800 lbs.W' wet. Total == 473 tons. 43,45. & 47

TotalTont $1JTon $ Cost |k.f
llaul 473 52.50 24833 23

Dupose 473 40 18920 24

SUllTOTAL 64497

4. it. Irrigation Reservoir

Drversions and Ditches: Requires i day with grader and 2 days with loader @ 1500yd.8/ day. Volume = 2820 yd.8in diversions. 48

Equipment Rental - No. Day $ fay 1 Cost Re(
- Grader 1 545 545 21

- loader 2 615 gjo 44

1775

Remove Dam - Phne I volume = 34,500 yd.8of fill. Requires 28 days with dowr @ 1225 yd / day. 49
3

Amwe graders work 25% of dozer days = 7 days.

.Eol:.yd] $3d2 1 Cost Ref

Equip Rental Dozer 34500 0 98 33810 49

Dan 5' Day $ Cost Ref

- Gradcr 7 545 3815 21

Replaa Topoil - Volume = 24.740 yd 3in Phase 1 Vol. vd.3 $$d.3 $1ost Rej

- Cost 24740 0.50 12370 17

ATT 17.1-11
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Revegetate - total daturbed acreage incidg. peripheral creas = 20 ccres.

} C 4! RefAcr! S'6cre 3

- Seed 20 50 1000 17

- Seedmg 20 40 800 17

StJitTOTAL 53570

WATliR TREATMl!K1' PONDS AND IRRIGATION RU.SIIRVOIR 118067

5. OTill!R STRUCTURf!S AND FACIlJI1ES

5. A. Trenklines Volume = I!stimated pipeline in first year is 5150 ft.;

Trench 4 ft. deep. 2 wide. Volume = 2' x 4' x 5150' = 41.200 ft.' = 1526 vd.' Vold 5 'wl.' 5 Cost Ref

Equip. Rental - Badhoe 1526 3.10 4731 19

Remme & Decontaminaie; estimate is 7 days.

No. No. Dan lirs/ Day Total liri $j lt. }_ Cost Ref

Labor: l'orernan 1 7 8 56 20 1120 20

- laborer 4 7 8 224 15 3360 20

- RST I 7 4 23 30 640 20

5320

Eq. Rental: l'id up 1 7 8 56 8.50 476 14

- Back hoes 2 7 8 112 17.38 1947 21

- Sav.s 2 7 8 112 2.38 267 13

2689

Materd - 2 gal acri'5 ft. section. ional pyc = 10.300 ft. Acid requirnJ = 4120 gal.

Mllal 5,jal } Cost Ref

- Cost 4120 0.15 618 12

Bad fill Trench Volume = 1526 pl - 14dfill at 75 yd''hr. = 21 hrs. No. lirs. $/llr. 5 Cost Ref3

Eqmp. Rental 21 17.3P. 365 21

Ilaul - Volume - Uncontaminated = 150 yd.' = 150 tons - Contaminated =150 yd. ' = 150 tons. 50

No. loads Mi./trad Total 5/Mi. $ Cost Ref

- Cost-Unwntam'd 8 55 440 2.00 M0 17

Tons 5/ Tons 5 Cost Ref

Contam'd 150 52.50 7875 23

Doptne - Uncontam'd 150 3.00 450 17

- Contam'd 150 10.00 W10 24

Reclamation - Area = $150' x 6' nie = 30.W ft'. call rt I acre.

Acre SMfre $O31 lief
- Seed 1 50 50 17

- Seedmg 1 40 40 17

StIBTOTAL 29018

5.11. POWERLINES - NO COST

5. C. Access road - leagtb is arprox.1950 f t. road widtb is 20,6' gravel; 9' of topsoil to replace.

Volume = 1950 ft. t 20 ft m 5' = 19.500 ft.' = 725 yd.'
3 8Gravel Removal- Volume = 725 yd Vol. yd SM._2. $ Cost Ref

- Cost 715 0.60 435 17

Ripping & Oradmg - 30' total dsturNd width. Aaes = 3(r x 1950' = 1.3 acret

Acre $! Acre $ Cost Ref

- R4pping Cost 1.3 50 65 17

- Grading Cost 1.3 100 130 17

Rep! ace Tormoil - Volume = 1950' x 20' x .75' = 29,250 ft.' = 1083 yd.' yolume SM2 } Cost Ref

- Cxat 1083 0.50 542 17

Revegetate - T otal area h 1.3 acrck Acre 5/Acye $ Cost ,Ref

- Seed 1.3 50 65 17

- Seed;ng 1.3 40 52 '7

StilrrOTAL 1289

_
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5. D. Irrigetion Site

Remme Irrigaior - 13timate 3 daw j
h No. Dan firs &ay Totalilrs. }.14 (Cost Ref l

Labor: Foreman 1 3 8 24 20 480 ' 10
5 + iaborer 4 3 8 % 15 1440 10 !

- IM up 1 3 8 24 8.50 ;04 14

2124 ')
Grade Site and Ikrna - Esiimme 5 days

Equip Rental: No. No. Ilays !!rs&ay Ig_ajjIrt. $14 $_Cyt EdL

- Grader 1 5 8 40 40.75 1630 21

Revegetate - Assurne 5 anes total. M 3/ Acre $ Cost JR
- Seed 5 50 250 17

- Seedmg 5 40 200 17

$UBTOTAL 4204

5. E. Miscellaneous - Eatimate 4 months duties final surface reclamation.

No. Months . }; Month $ Cost Ref

Cost 4 2500 10000 4

SUtrIUTAL 10000

OTilliR STRUcrtlRES AND PACILITIES 44510

SUMMARY

Groundwater Restoration 441234

Wellfield Abandonment and Reclamation 1078A8

llant Facihtks Reclamation 132041

Water Treatment l'onds and Irrigation Reservoir 118067

Other Stru<tures and Facibtes 44510

SUllTOTAL 843740

Contingem,j l5% 126561

.

Contr. Profit, Overhead. Mobil 10% 84374

Project Design & 1%cument Pregaration 2% 16875

Insurance, Actuuntmg. Monitoring 2P1 2M
SUIITOTAL 248903

GRAND TOTAL 1092644 >
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NOTES AND REFERENCES FOR BOND ESTIMATION

O 1. E1ectrice1 cost estimeted from rume nendbook: oeterminine
Cost of Pumping Water"

Formula:
com x head. feet x .746 x cost /kwh = Cost /hr
3960 constant x pump efficiency x motor efficiency

For groundwater sweep and reverse osmosis, estimate 200 feet
of head, 70% pump efficiency, 90% motor efficiency

For irrigation operations, estimate 110 feet head.

Power costs: based on Tri-County Electric fee schedule,
rounded to $0.05/kwh

2. Barium chloride use rate is estimated to be 28 mg/l per Energy
Fuels (EF)/ Intercontinental Energy Corporation (IEC)
experience. Cost per pound is current delivered cost.

3. Labor costs include fringes and benefits, estimated for
current Wyoming scales and location.

4. Other costs include office utilities, fuel, office supplies,
lab supplies, and miscellaneous during restoration.

5. Reverse osmosis electrical cost per hour based on EF/IEC
current experience.

6. Sulfuric acid use rate and delivered cost based on current
experience.

7. Conservative estimate of 1 kwh per horsepower; drive motor is
5 horsepower operating for 5064 hours at $,05 per KwH.

8. Cost of full analysis on stabilization samples estimated to be
$150 each per current experience. Labor cost is estimated
from current rates.

9. Mobile equipment and vehicle costs based on assumption that
this equipment must be provided during restoration phase.

Pick-up Truck - Estimate $600/ month rent / lease for
250 de.ys.

Pick-up Truck w/ Pump - Same pick-up cost plus $5000
for pump unit.

Pump Reel - Internal estimate.
Laboratory Equipment - Internal estimate.
Reverse Osmosis Internal estimate for used R.O.-

equipment installed and operable.

O
10. General foreman, electrician, RST, and laborer rates,

including fringes and benefits, for Wyoming and the local

.
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region have been drawn from the Pathfinder North Butte ISL
Project Annual Report to the DEQ, 10 February 1992.

O
11. Well plugging materials include cement at $4.00/ sack, gel at

$7.50/ sack, mixture of 7.5 pounds gel / sack cement, $2.38/ft3
cost of slurry, average well 350 feet deep with 5" casing.

12. Labor rates as No.10 above; hours for decontamination factored
from North Butte Annual Report.

13. Means 1993, page 19.

14. DataQuest, page 20-12.

15. Means 1993, page 25.

16. Volume of each building, with 4" thick walls is (2 each x 20'
x8' x .33) + (2 each x 10' x8' x .33) + (20' x 10' x .33) =

3 3 3225f t ; with 25% swell, total volume = 280ft / bldg. = 10.4yd.

17. Reno Creek Project Bond Estimate - August 1993, Permit No.
479, Glenn Mooney.

18. Length of trench per pattern is project average based on total
footage and total patterns.

19. Means 1993, page 47.
O

20. Labor rates as No. 10 above; hours required factored from
North Butte Annuc. Report.

21. Means 1993, page 15.

2
22. Volume of pipe = (116 patterns x 140' x 3.14 x .12 5 ) + (116

33 32 1070ft.797ft + 273ftpatterns x 12' x 3.14 x .25 ) ==

3Assume volume reduced by 50%, volume = 20yd.

23. EFN actual experience at $1.75/ loaded mile for 25 ton carrier
on long highway hauls. 750 mile haul to White Mesa = 750 x
$1.75/ mile = $1312. With 25 ton payload, cost per hauled ton
= $1312 + 25 = $52.50/ ton.

24. Cost for disposal of contaminated waste at licensed facility
is $40 per ton per letter of agreement between EFN and UMETCO.

25. Means 1993, page 21.

26. Volume of electrical waste material factored from North Butte
Annual Report. Assume partial loads are disposed at full load
cost as waste is aggregated to ensure full loads.

27. Means 1993, page 24. g

- AT1 17.1 -16
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27. Means 1993, page 24.

O
28. Means 1993, page 105.

29. Volume of building with 4" walls is (2 each x 100' x 15' x
.33') + (2 each x 40' x 15' x .33') + (100' x 40' x .33') =

,

2706ft). With 25% swell, total volume = 3382ft = 125yd'.3

30. Volume of equipment is factored (35 to 45%) from North Butte
3Annual Report. Estimate is 60,000ft and 25% of this volume -

is estimated to be contaminated waste. Total estimated volume
is 115,253 lbs, 25% of which is contaminated.

31. Satellite building slab and foundation volume = (100' x 40' x
.5') + (280' x .5' high x .5' wide curb) + (2 each @ 630ft2 x

3 3
.5') = 2700ft = 100yd.

32. Volume of satellite slab that.will be contaminated will be
small since no acids or dried product are handled. . Estimate
10% (10yd') is contaminated around seams, drains, and sumps.

33. Volume of building with 4" walls is (2 each x 60' x 12' x
.33') + (2 each x 30'' x 12' x .33') + (60' x 30' x .33') =

1307ft'. Witn 25% swell, total volume = 1634ft = 61yd.3 3

34. Volume of equipment in factored (30%) from satellite volume.
'( ) Estimate is 34,576 lbs, 25% of which is contaminated.

35. Water treatment building slab and foundation volume = (60' x
30' x .5') + (180' x.5' high x .5' wide curb) + (15' apron 0

2 3
'

188 f t ) = 1057ft = 39yd'.
|

36. Volume of water treatment building slab that will be i

contaminated will be small. Estimate 10% ( 3 . 9yd') is
contaminated around seams, drains, and sumps,

l

37. Means 1993, page 30.

38. Volume of building With 4" walls is (2 each x 60' x 10' x
.33') + (2 each x 30i k 10' x .33') + (60' x 30' x .33') =

3 3 31188ft. With 25% swell, total volume = 1485ft = 55yd.

39. Volume of Pilot Plant buildings as follows: R

Plant = (2 each x 80' x.16' x .33') + (2 each x
40' x 16' x .33') + (80' x 40' .x .33') =

2323ft3= 86yd'. With 25% swell = 107.5yd3

Shop = (2 each x 25' x 12' x .33') +.(1 each x
20' x 12' x.33'}+(20' x 25' x .33') =

3 16.4yd. With 25% swell442ft0 = =

320.5yd.

i

^
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3= 15.9yd.

40. Volume of gravel on access load to pilot building = 1550' x g12' wide x .5' thick = 9300ft3 3= 345yd. Volmne of gravel on
2 3 3plant site = 32,050ft x 0.5' thick = 16,025ft = 594yd.

41. Area of disturbance at pilot si*e = (road 0 1550' x 20' wide)
! + 32,050ft plant site = 63,050ft22 = 1.45 acres.

42. Area to be topsoiled includes plant site at 33,050ft2 and road
2 3surface at 18,600f t ; total volume = 938yd.

43. Volume of sludge: assume 3" of sludge (North Butte Annual
3Report) (2 each x 50' x 150' x .25) 33750ft 139yd.= = =

2 3 3Volume of liner = 55,300ft x .080" = 369ft = 13.7yd. Labor
hours factored from North Butte Annual Report

44. Means 1993, page 16; for hourly operating cost based on daily
or weekly ratec as appropriate.

45. Volume of leak detection = (2 each x .33' sand x 50' x 150')
3 3= 4950ft 185yd.=

! 46. Means 1993, page 45.

47. Cl.T Handbook.

48. Means 1993, page 42, h
49. Means 1993, page 41.'

2 3 350. Volume of Pipe = 10,300' (3.14) .5 = 8090ft = 3 00yd . Assume
50% is decontaminated for land fill disposal and 50% to be
disposed in licensed facility.

|

|

@
|
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Rl!NO CRl!EK ISL PROJECT

,

YEAR l'lVE - ItOND !!STIMATION WORKSilE!!T

n
-. V . ORQUNDWAI[jk REST. 91 TAT!QN II

1. A. Groundwatee Sweep Phase

9F_f1D82 ligfd.a y Iotalllrs. :$_11L $1cs_t Re( ,

Eledrical Cost 868 24 20832 0.7476 1.4574 1
|

Chemical Cost -Barium chloride Be jtate Tot al lbs. & $_fst RM
28ms,5 73143 0.423 30939 2

No $ Ente $ Annualcost Pertion oP Year 1 Cost Ref.a

Iahor Ccst -Su pr. 1 60000 60000 2.41 144600

- Operators 2 3fXK10 60000 2.41 144M10 3

289200

Opefgt an Mont hs $/ month 3 Cost Refl
Ot her Co.ts 868 28.9 2A 72333 4

SUBTOTAL 408047

8. II. Reverse Osmosis Phase

Qfer'r Day llrsiday Total Hrs. $/llr. $ Cost Re f.

Electreal Cost-Wellfield 218 24 5232 1.495 7822 .1

- R.O. 218 24 5232 9.49 4%S 5
_

57474

Use RateMal Totv Units $Mait $ cost Re f-

ChemmalCost-Sulfuric Acid 0.003 470005 0.0M 15980 6

- Barium Chlorkic 28 mgi 36572 0.423 15_470 2

31450

b'o. LK_.at e $ AnnualCost Poruon of Year $ Cost Re f,

labor Cost -Surm. I NXX)0 60000 0.61 36600 3

- Ope rators 2 30000 60000 0.61 }6600

73200

Oper g_ Dan Months $/Mont h $ Cost Ref.r

Oshet Cns:s 218 7.3 2500 18167 4

SUHTOTAL 180290

1. C. Irrigation Operation

O er'a Davs IIrs/da._r Imal ltrs. ftilL 1 Cost Reif .

Electrical Cost - INmp 817 24 19608 0.658 12002 1
,

- Irrigator 817 24 10608 0.250 4Lvg 7
_

SUBTOTAL !?804

Months No. Wells No. Samples $ Cost /Samf e } Cost Ref.l

1. D. Stabilir.ation Sampling

1. abor 6 17 102 10 1020' 8.
'

Analysis 6 17 102 150 15 _300 8

SUllTOTAL 16320

1. IL Equipment Cost Descristion $ Cost ' R..d
Puiup Trud 10000 9

Pickup Trmt with pump unit 15000 9,

Pump reel 5000 9

Cemenier 50C0 9

' ' " " ' ' ' ' " " " ' " ' ' ' ' '"" '

CD 500 spm Reverse Osmosis 250000 9

$UllTOTAL 290000

TOTAL GROUNDWATER RESTORATION 912461

~
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2. A. Well Plugging

No. Wells I!rsWell Total houn $11t. $ Cmt Ref.

12her Cmt: Foreman 1356 1 1356 20 27120 10

laborer 1356 2 2712 15 4f680 10

67NX)

No. Wells Volume it' $11 $.Well $ Cat Ref.5

Material cost. IM6 48 2.38 114 154909 11

StillTOTAL 222709

2. D. liuilding Removal - llender booses are 10's20*rR' with gravel floor, each header serves al oet 10 patterms,

estimate 20 total buildings as buildings are moved with mining p'sses.a

Decontaminaison No. NA.fi!dgs f irs,1'4dg Tot 3Litrl Elk: LCost Ref.

Labor: Foreman 1 20 2.5 50 20 1000 12

1.alorer 2 20 2.5 100 15 1100 12

2500

No. No. P!dgs firs /Bidg Total Hrs. $ Cost'hr. $ Cost Ref.t _

Eq. Rental -

- Preu Washers 2 20 2.5 100 6 00 600 13

- Pid up 1 20 2. 5 50 8.50 425 14

1025

Demoldion - No liidgs.. Vol./Didg Ft.3 Total Vol Ft.8 $,Ft ' $ Cost Re f.

- l! nit Cat 20 1600 32000 0.17 5440 15

No.Bidp Vol/ Bldg Jd_2 Tot al vol, Vol !!oad No,, I nads

llaul - Volume 20 10.4 208 20 10 16

No. I nads Mt' lead l ot al Mi, $ 'Mi. $ Cost Ref.

- Cat 10 55 550 2 00 1100 17

Total T ons 1/ Ton $ Cost Re f.

Dupme - Unit Cat 208 3 00 624 17

SUliTOTAL 10689

2 C. Ituried Pipe Removal - Average length of buried pipe per pattere is 140ft;

collenion and distribution lines add about 12 ft. average per patterm.

No. Patterns lengt hfau. Igngt h Widt h ikp h Vob me_yd ,3, Ref

Excavate - Voiame 489 152 74328 2 3 16517 18

3Volume 1%, $ Cost Ref.

- Cost 16517 110 51204 19

Remme. Cut. & load Ng Days IEhiky Totallirs. 1.1 t r. $Sost Ref.

Labor: Foreman 1 30 6 240 20 4800 20

laborer 2 30 8 480 15 R00 20

12000

No Daw llrs/Da,y Tm aljig. $_ Coq 1tL $_ Cost Re].

Eq Rental- Pidup 1 30 8 240 8.50 2040 14

- Saws 2 30 8 4 *.0 2.35 R28 13

3168

Yol??tJM RajeldMr. Ilours

Had f.3 - Volume 16517 75 220 20

No. lirs. $1(r. $ Cost Ref.

Eq Rental- Itackhoc 1 220 30.00 6607 21

Haul - Volume 84 8 of cut up pipe = 84 ions Tons $ ion $ Cost Ref.3

- Cost 84 32.50 4410 23

Doyese - Volume M tons of cut up pape Tens $fron $ Cat R e f.

- Cat 84 40 3360 24

StJfrrOTAl. 80749

:
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2. D. Elearical Re moval No; f]nyt ligAlay lot.alli _.' .$ R LCost Ref.s
Cable Remmal

laimi-Electrician 1 12 8 96 30 2880 10
' '

- Laborer 1 12 8 % 15 L440 10

4320

Starter Remmal

labor - Electrician 1 10,5 8 84 30 2520 10

- Laborer i 10.5 8 84 15 g60 10

3780

Powr Dismenect

Labor - Electrician i 2 8 16 30 480 to .

-laborer 1 2 8 16 15 .240 10

720

Pole Remmal

labor - Elearician i 2.5 8 20 30 600 10

- 12borer 1 2.5 8 20 15 M 10

900

Eq. Rental- Puiup 1 27 8 216 8.50 1836 14

- Ikem Truti ! 4.5 8 36 25/ o WLO 25
'

2736

}laul - Volume = 9750 lls Cable + 9100 lbs Starters + 11750nm Poles = 30660 lbs = 15.3 tons. 26

No. l.nads MjAnad Total Mi. Elmi $ Cost Re1
- Cost t 55 55 2.00 110 17

TotalTons $Aon $ Cost Ref.

Dispose - Unit Cost 15.3 3.00 46 17

SUllTOTAL 126l2

2. E. Wellfield Road Reclamation - Estimated road constroction in five yean is 27375' of 12' wide road. 24' total disturbed width. 3' gravel.
Gravel Removal - Volume = 27375' x 12' w,de x .25' thki = 3042 vd'.

5
Yol.Xd2 13d $ Cost . R_.cl

-Cost 3042 0.60 1825 17

Ripping and Gradmg - 24* total disturbed midth. Acre = (27375' x 24') / 43560 = t$ 1 acres.

An es $/ Acre $ Cost Re f.

Ripping Cat 15.1 50 755 17

Grading Cost 15.1 100 1,110 17_

2265

Replax Topod - 6" topoil over 24' widt b; Volume = 27375' x 24' x .5' = 12167yd'.

Volume Yd.8 Ed $ cost Ref. '

-Cost 12167 0.50 6084 17

SUllTOTAL 10174

2. F. f'ence Removal - Total project fence abrough five years = 51075 h. )
lanzth $yt $ Cost . Ref.

-Cost 51075 1.06 54140 27 i

SullTOTAL 54140

2. G. Revegetation - Topsoil placement costs are included in the road removal cost.

Discing and loosening is estimated for the wellfield areas that did not have topsoil removed.

Total area of wilfield patterns is 489 patterns x 4900 ft: = 55 acret

2Aergy &Lft $h $ Cost Rel,. a

Ground Preparation 55 2395800 0.00321 7691 28

Seed - totalaren to seed = $5 acres wilfields + (74328 ft of trench @ 3' wide) + 15. I acres wellfield roads = 75.2 acres. -

Age $LAcre $ Cost - Re[ I

75.2 50 3760 17

Seedmg 75.2 40 3008 17

SUlrlVTAL 14459 i

TOTAL WELLFIliLD AllANilONMiiNT AND RJICLAMATION 405531

~
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3, A.1. 5ttellite Itaildizg Re moval - Iloilding is 100*m40' 15' sitting na e 6* coscrete sith with concrete aproes at both ezds.

Demniamination N.a, No_ Dan llrs,1)ay Tot all f rt S h r_. $ Cost Ref.

Later: Foreman 1 2.5 8 20 20 400 12

feborer 4 1.5 8 80 15 12fo 12

R51 1 2.5 3 'O 30 6ary 10

2200

liq Rent -

- Put up 1 2.5 8 20 8.50 170 14

- 1 ress Washrrs 3 2.5 8 60 614) 360 13

$30

Demolition & loading lot al Ft2 }yt 5 Cat Ref,3

- l' nit Cmi 60(n o 0.17 102t'o 15

lot alt.ons lon_sj nad Nojoada
llaul - Volume 125 20 6 29

Noloads Mi/1. mad Total Mi. 5% lcm! Re(
- Cost 7 55 385 2.00 770 17

Dupne Totalloni $Jon 5CM R eI.

- t.' nit Cosi 115 3 00 375 17

SUlrrOTAL 14075

3.A 2. Tanks. Piping,. Pomps - Satellite facility does not liave yellowcan c precipitation, drying, and packaging facilities.

Water treatment facilities loc.ated is separate building.

Decontaminmion No- No Dayt ilts:1)ay ToMi liq. Sj f r. $_ Cost Ref.

lator: Forema n i 10 8 80 20 1(KK) 12

- 1.aNuer 4 10 8 320 15 4M00 12

- RST 1 10 8 80 30 24fo 10

8800

Ty Kent - Pak up 1 10 8 80 8 50 680 14

- Press Wastrrs 2 10 8 160 61)0 900 13

- Sand 151a4 2 10 8 160 4 81 210 13

2410

!!nitg Sj]] nit } Crit ge f.

Materials - Sand 250 110 250 10

Demolah & Inad No. No !]ay f irs / Day lotal l. Irs. Satr S Cost Ref2

labor: I?orema n i 14 8 112 20 2240 10

- lahirer 4 14 8 448 15 672f' 10

- Welders I 14 8 112 35 ?!2[) 10

12880

Eq. Rent: Paiup 1 14 8 112 8.50 952 14

- Pioom Trud i 14 8 112 25 28tWI 13

3752

llaul - Volume - l'omntaminated = A64 39 lbs. = 4 3.2 tons, say 3 loads. Contaminais J = 23.813 lin = 14 4 tons. 30

No. l oads Mijoad Total $|Mj 1953 Ref;

- Cost - t tomnt a m'd 3 55 165 2.00 3.10 17

Tons I/159 } Cog Be.f

- Contam'd 14.4 52.50 756 23

Despiwe - l'ncontam'd 43.2 3.00 130 17

- Contam'd 14.4 40.00 576 24

sulrinTAI. 29883

O
,
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3 A 3. Satellite Electrial
*

Remove. Cut. Load No. No. Days [ irs / Day Totaillrs. $11r,. 5 Cat Ref.

Labor: Electrician 1 2.5 8- 20 30 600 to
. r

- 14.oier: 2 2.5 8 en 15 600 10 |

- Welders 1 2.5 8 20 35 700 to i

1900

Eq. Rent - Pkiup i 2.5 8 20 8.50 170 14

- 14oom Truck 1 2.5 8 20 25 500 - 13

670

llaul - Volume = Volume is small assume i kud. 3 tons.

No. loads Midload Total Mi. 1%. $ Cor.t Ret
- Cat 1 55 55 2.00 110 17

Dbp> sal IpalTons $ Hon $ C_ost fle!.
- Unit Cost 3 . 3,00 9 17

SUllTOTAL 2689 ,

3.A 4. Satellite Poendations

Decontamination No. No Davs lirs/lI ay Total _{lrs_. 3,1 tr. $ Cost Ref.

IAmr: Foreman i 1.5 8 12 20 240 12

- Lahoren 4 1.5 8 48 15 720 12

- RST I 1.* 8 12 30 g .10

1320

Eq. Rent - Pilup 1 1.5 8 12 8.50 102 -14

- Pren Wubers 2 1.5 8 24 6.00 J44 13

246

IJs. Acid ith 1 Cost Bef,

Matenals - Acid 3000 0.15 450 10

Demolitbn - Volume = 10i' Yd.8 Vol.. Yd.1 $/Yd.8 $ Cost Ref,

- Cost 100 68.50 6850 15

llaul - Volume - Uncontanu iated = 90 yd8 = 376.650115 @ 150 lbs./ft.3 = IM8t. Contaminated = 10,wl.8 = 40.500 lbs @ 150 lis.!ft1 = 20. 5t. 32

No. l oads Millmad Total SM LCost Ref.

- Cost-Unmntam'd 8 $$ 440 7 00 850 17

Tens 1/ Ton $ Cost Ref.

- Contam*d 20.5 52.50 1076 23

Dupose - Unmntam'd 188 3.00 564 17

- Contam'd 20.5 40 00 820 24

SUllTOTAL 12206

3.151. Water Treatment ilmilding Removal - Ilmilding is 60' a 30's12' sitting on a 6' thich concrete slab with 15' concrete apron at one end.
Demntamination & No.Davs firs / Day Total lf rs. 1Mr. - } Co_s1 Bel
1. abor: Foreman i 1 8 8- 20 160 12 -

- Laborers 4 1 8 32 15 480 12

- RST 1 1 8 8 30 240 10

880 -

Eq. Rent - Pktet 1 1 8 8 8.50 68 14

- Press Washo. 2 1 8 16 6.00 96' 13

164

Demobtion & leading Toial Vol. ft.8 5||t. 8 }.fCost Ref.
.

- Unit Cost 21000 0.17 3672 15
'

Total Tons longlead No load 2
Ilaul - Volume 61 20 3 33

No loads. Mi.!! pad Total Mi. $% $ Cost . Ref.

- Cost 3 55 165 2.00 330- 17

O Depne
TotalTons stron s Cosi gg

- Unit Cost 61 3.00 183 17

SUllTOTAL 5229

~
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3.B 2 Tsds. Pipirg. Pamps

Denmtamination No. No. Days [irsd)ay loLallin $111 1 Cmt Re f.

latwir: Toreman 1 3.5 8 28 20 560 12

- latorers 4 3.5 8 112 15 IMO 12

- R5T 1 3.5 8 28 30 Lt40 10

3080

Eq g Rent - Putup I 3.5 8 28 8.50 238 14

- I'ress Waslw rs 2 3.5 8 56 6.00 336 13

- Sand ITlan 2 3.5 8 56 4At 2h3 13

843

Demolah & load

1. abor: I oreman 1 5 8 40 20 800 10

- 1.atorers 4 5 8 160 15 2400 10

- Welders 1 5 8 40 35 [4jXI 10

4tc)

14 Rent:l%Aup 1 5 8 40 8.50 340 14

- Ikom Truck 1 5 8 40 25 1(uK! 13

1140

llaul - Volume - Unmntanunated - 25932 lbs. = 13 0 tons, say I load, Contaminnaed = 8644 lbs. = 4.3 tons. 34

No. l oads Mi./ lead Total $Ali. $ cost Ref.

- Cost -U nmnta m'd 1 55 55 236 110 17

Inns $$ha $ Cost M
- Contam*d 4.3 52.50 226 23

Dispne - Uncontam'd 13.0 3.00 39 17

-- Contam'd 4.3 40.00 172 24

SillrIUTAl. 10410

3. IL 3 Water Treatment Illectrical

Re move. Cut. load b o.; bo..thys }IrsJ)ay Tot al lirs. $/llr. $ Cost Ref.

labor: Llectrxian i 1.5 E 12 30 360 10

- later e rs 2 1.5 8 24 15 360 10

- Wekkrs 1 1.5 8 12 35 420 10

1140

Fq Rent - Pktup i 1.5 8 12 8.50 102 14

- Ikem Truck 1 1.5 8 12 25 NK) 13

402

Ilaul - Wlume = Volume is small, anunw I load. 2 tons.

No loads Miload Total Mi. $% $ Cost Ref

- Cost 1 55 55 2.00 110 17

Dmicsal Totallon; $$on 5N Ref.

- Unit Cost 2 3.00 6 17

SUllTOTAI, 1658

,

O
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- 3.11,4 Water Treatment Foundations

Demntaminaion
_ _

& No. Dan LinAlu lotal lin. ,$11L EQat Bcle

Labor Foreman i 1.0 8 8 20 160 12

- Laborers 4 1.0 8 32 15 480 12

- RST I 1.0 8 8 30 240 to

880

Eq. Rent - Pd up i 1.0 8 8 8.50 68 14

- Press Washen 2 1.0 8 16 6.00 96 13

164

[hJgid. 11h 1 Cost Ref.

Materiala - Acid 1000 0.15 150 10

Demohton - Volume = 39 Yd.' Vo.lJd $1d $ Cat Bel8 8
u

- Cat 39 68.50 2672 15

llaul - Volume - Unmntansnated = 35.1 yd * = 142,155 lbs. @ 150 lbs./tt.' = 71t.

- Contaminatal = 3.9 yd.s = 15.795 lbs @ 150 lbsJft.8 = 7.9. 36

Eo. Ioads Mjdoad Total $M $ Cost . Ref.

- Cost-Unmntam'd 3 55 165 2.00 330 17

Tons $/ Tons $ht Ref.

- Contam'd 7.9 52.50 415 23

Dupse - Unmniam'd 71 3m 213 17

- Contam'd 7.9 40m 316 24

SUllTOTAL 5139

3.C. Office flailding Removal - lluilding is 60' x 30' x 10*. not on stab.

Guiting - Area = 1800 ft.2

Area ft.2 $1t.2 $_Qost Re f.Q
- Cat I800 2.87 5166 37

Demolition - Volume = 1800017t.3

Vol. ft.8 $ft, 3 $ Cost fiel
- Cat 18000 0.17 3060 15

Tot al Tons Tons,tead No. loads

llaul - Volum 55 20 3 38

Eoj oads MjAmad Total $/Mi. $ Cost Ref.

- Cost 3 55 165 2.00 330 17

Duine _TidalTre $1Lona $ cost ILet
- Unit Cmt 55 3.00 165 17

SUllTOTAL- 8721

3. D. Fence Removal Total Peace = 2670'

!!Mth ML lcm.t Rel
Cost 2670 1.06 2830 27-

SUlrIDTAL 2830

3.IL Plant Site Reclamation - Plant operations area is approximately 325' x 400* with 3* of gravel (1204 yd.5),3 acres.

3Grasel Remm al Vol. A $M $ Cost Bel
- Cat 1204 0.60 722 17

Ripping and Grading 6gg EAA $Cg Be[.
- Ripping Cat 3 50 150 17

- Grading Cat 3 100 E 17
''

450

0
.
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R'P cce Topod - ass urne 9" topoil,975cc fi),3611 g 3i
j

-- $3d] } ',m; g.,. g, ;..

- Cost 3611 0.50 1A06 17

Anes $/Ac. $ Coat 8 e f.

- Seed .1 50 15()

- Seeding 3 40 };0 17

210

SUlr!OTAI. 3248

1 P. Reclaim warehouse end Pilot Site

Resm Dupwal - Wxi fi.'of used resin to be dopme<t 5MbsJft? = 91 tons

No leads hii /lpad 1ptal Mi 1/Mi, )fint Ref;

lla ul 5 750 3750 1.75 6563 23

Dvine - lons $/fon $ Cost Re f.

- Und Cwt 91 40 1720 24

buildmg kcmmal - (1 ant thidmp u Mr X 40* X 16' on !* runa cte slab

- Shop livilding a 25' a 20' x 12' on 6" mnoete slab

- Generator Buildmg n 2(r x 2tr x r on 6* mucrete slab

Demohten & Iondmg Vol I/t] $/f(t $ Cost Ref.3

- linit Cat - l' tant $1200 0 17 8704 15

- $ hop UW10 0.17 1020 15

- Ge nerater 12fs) 0.17 544 15

1026A

Foundatons VolYd! $3d ,', $, Cost Ref

- ( ? n n Cost - I14nt 79 0 6A.50 5412 15

- Shop 9,26 (A.50 6 34 15

- Generator 7 41 (A50 5(? 15

6553

|laul - Wlume - Plant = b6.0 vd ' rubble .19

- Shop = 19.3 yd ' rubble 39

i- Generator = 15.4 pl e ubble 39

Tdallon5 TPn$APad NRjpad7

121 20 6

.No_ l eih %.|lvad Tot al Mt $3ft $. Ont Rd
- Cost 6 55 310 3[0 900 17

USF'S' ~ 113al] pas $f[pn }fost ReI,

- Unn Umt 121 3 00 363 17

I'enn Rennwal 'Iotall'ence = $575' Igngt h $1t. } Cost Rei
- Cat 5575 1 06 5910 27

8Grascl Rernosal - Volume - I' lint area = 594 yd 40

- Road = 345 yd * Vel,Yd! $7d2 $_ Cost Re f.

- Cosi 9 19 0 60 563 17

Rippmg and Grading - Area = 61,050 (t3 = 1.45 acre

Aues }/&re 5 Cost Ref.

- Rippng Cat 1 45 50 73 37

- Grading Cost 1 45 100 H5 17

218

O
!
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Heplam Topoil - Assurne 6'on plant site and rnad aurface areas, Area = 32050 ft8 + 18.rm it.8 = 50650 ft.2 = 938 yd.8 42

MEd2 }&d $ Cost Rel
8

- Cat 933 0.50 469 17

- Octi ISOcle Eml Etb
- Seed 1.45 50 73 17 )
- Seeding 1.45 40 58 17 - )

Mstellaneous: Remme mudianks @ $130. Lemove culvert @ 355, 205 17 I

SUllTOTAL 35952

PLANT PACILITil!S RIICIAMATION 132041

4. WATIIR TRI!ATMl!NT PONDS AND IRRIGATION RI!SL!RVOIR
4. A. Water Treatment Ponds

Fence Removal - TotalFenw = 1080 ft.

lenzth 1!fi: $1ost Ref.

- Cost 1080 0.96 1037 27

Pond Sludge and liner Removal- Voiume = 152.7 yd.8 43

No. Nola,ys Rrspay Total lirs. $/llr. 3 Cost Re!.
1. abor: foreman 1 4.5 8 36 20 720 20

- Laborer 4 4.5 8 144 15 M60 20

2880

E4 pip. Rental

- Pdup I 4.5 8 36 8.50 306 14

-loader 1 4.5 8 36 46.25 E45 44

1971

Remme Leak Deteamn - Volume = 185 yd. 8 45

1. abor: Pore man i 1.5 8 !? 20 240 - 20

- 1A mrer 4 1.5 8 48 15 720 20

960

O Equip. Rental
-Paup i 1.5 8 12 8.50 102 14

- leader 1 1.5 8 12 46.25 M5 44

657 *

Radiation Surveys No. No. Days JJrs pay Total.]In, }lli ),[ost gef,s

labor: RST 1 1 8 8 30 240 10

kmrijPand $$amplsti(219!! ad $_C_ost Ref.Cf

Sa mples 2 3 50 500 10

Badfill Ponds - Volume = 9450 vd.8 Vol. vd8 lyd / day Ray
- Doring 9450 1650 6 46

6(L ay $,jpay Kg3 Be!,D

Eq Rentat: Dozer 6 1075 6450 44

- Grader 6 545 J_27_0. _ 21

9720
8Reclaim - Topoil volume = 4840 yd Vol.yl.8 };M2 $ Cost Ref.

- Replace Topoil 4840 0.50 2420 17

Revegetate - assume 4 acres incids. peripberaldisturbances. Acre $/ Acre $ Cost Rel
- Seed 4 50 200 17

- Seeding 4 40 160 17

Ilaul & Dspose - liner, Sludge & leak detection = 337.7 yd.8; tyd.8 = 2300 lbs/yd%t. Total = 473 tons. 43,45, & 47

T.Eal ons flIoa s Cost get,l
llaul 473 52.50 24833 23 1

Dspose 473 40 18920 24

SunTOTAI. 64497 |O i
,

1
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4.11. Irrigotico Reservoir

Diversines and I)isches: Requires I day with grader and 2 days with loader @ 1500yd.3/ day. Volume = 2820 yd.8 in diversions. 48

Equipment Renal - No_ Days }j)fy $ Cost Ref.

- Grader 1 545 545 21

- Inader 2 615 R10 44

1775

8 8Remove Dam - Phase I & 11 volume = 7.1.1w) yd of fill. Requires 60 dap with des 6i 1225 vd / day. 49

Assurne graders work 25% of doier days = 15 day 5.
3 8Vol,yd $Ad $ Cost Ret

Equip. Rental Dozer 73190 0.98 71726 49

Diys ).TJay $ Cost Ref

- Grader 15 545 8175 21

Repint T otsoil - %dume = 39.410 yd in l'hase ! & II. Volyd,8 $R $ Cost Re1
5 3

z

- Cmt 39410 0.50 19705 17

Resegetate - total daturbed aaeage incidg. penpheral area % = 27,5 acres.

A_cre $jAcre $ Cay Bef,

- Seed 27.5 50 1375 17

- Seedmg 27.5 40 1100 17

SUlr00TAl, 103856

WATER TRl!ATMiiNT l'ONDS AND IRRIDATION Rl!S!!RVOIR 168354

5. OTilER STRUCFl;Riis AND l'ACllJfil!S

5. A. Trunklises Volume = Estimated pipeline in five years is 26550 ft.:

T em h 4 ft. deep. 2 wide. Volume = 2' x 4' x 26550' = 212,400 ft.8 = 7867 yd.' VolM_3 $M'. 5 Cost Ref.

Equip. Rental - Itad hoe 7867 3.10 24388 19

Remove & Decontammase; estimate is 35 days.

N.q Ng,De !!milay ljit.al f irs 1,1 l r. 5 Cost Ref.

IAmr: Foreman 1 35 8 280 20 5600 20

- I abore r 4 35 8 1120 15 16800 20

- RST I 35 4 140 30 4E 20

26600

Eq. Re ntal: Pid up 1 35 8 280 8.50 2380 14

- liad hoes 2 35 8 560 17.38 9733 21

- Saws 2 35 8 560 2 33 [3]] 13

13446

Materials - 2 gal. acid'5 ft.section. tot:!(;r = 51.Mo it. Acid required = 21240 gal

VcAgal; hal $ Cost Re f.

- Cost 21240 0.15 3166 12

14 4 611 Trench Volume = 7867 yd.' - Itadfill at 75 yd',hr. = 105 bra. No. Ilrx 5 'l l r. $ Cmt Ref.

105 17.33 1825 21

llaul - Volume - l'ncuntaminated = 772 5 yd.8 = 772.5 tons - Coniaminated = 772.5 yd 3 = 772.5 tons. 50

No. i nxh Midload Total $ 'M i. $ Cost Ref.

- Cost - U nconta m'd 31 55 1705 2.00 3410 17

Iens $/19as l_ Cast Rei
- Conta m'd 772.5 52.50 40556 23

Dnnse - Uncontam'd 772.5 3 00 2318 17

- Conta m'd 772.5 40.00 30WX) 24

3Reclamation - Area = 26550's c' wide = 159.30011,callit 4 acre.

Acre $/ Acre $ Cost Ref.

- Seed 4 50 200 17

- Seedmg 4 40 160 17

SUllTOTA1. 146988

O
1
1
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5,11. POWilRLINES - NO COST
,

5. C, Access road - length is approg.1950 ft., road width is 20,6* gravel; 9' of topsoil to replace.

Volume == 1950 ft. : 20 ft. 5' = 19,500 ft.' = 725 yd.s

. O GravelRemmal- Volume = 725 yd.8 Vol. vd.' $_%lf 1 Cost Ref. '

- Cost 725 0.60 435 17

Ripping & Grading - 30' total daturbed witth. Acres = 30's 1950' = 1.3 acres.

Acre $/ Acre $ Cost Ref.

- Ripping Cat ' l.3 50 65 17

- Gradmg Cost 1.3 100 110 17

Repim Topoil - Volume = 1950' x 20' .75' = 29.250 ft.8 = 1083 wl.3 Volume SM.8 $ Cost Ref.

- Cost 1083 0.50 542 17

Revegetate - Total area in 1.3 acres. Ane 1/ Acre . $ Cost Ref.

- Seed 1.3 50 65 17

- Seedmg 1.3 40 52 17

SUltrOTAL 1289

5. D. Irrigation Site

Remove Irrigator - Estimate 3 dap

No_ No Daw lir>&a.y Iotaillrs. 5.11r. Scat Ref.

lator: Foreman 1 3 8 24 20 4A0 10

- 1.aborer 4 3 8 96 15 . 1440 10

- Putup 1 3 8 24 8.50 2j]4 - 14
.

2124

Grade Site and Berns - Estimate 5 days

Equip. Rental: No., No Dan f irsRav Tot al lirs. S 'i l r. 5 Cost Ref.

- Grader i 5 8 40 40.75 1630 21

Resegetate - Assume 5 anes total. Acre $/ Acre U'ost Ref.

- Seed 5 50 250 17 ,

|- - Seedmg 5 40 200 17

SUlrIOTAL 4204

5. IL Miscellaneous - listimate 8 months during final surface reclamation.

No Months 5 'Mont h $ Cost Ref.

Cet 8 2500 20000 4

SullTOTA1. 20000
IOTIIER STRUCTURIiS AND l'ACILI11115 172480 ,

I

SUMM ARY

Ground *nter Restoration 91246'. I

Wellfield Abandonment and Reclamation 405531-

11 ant Facdities Reclamation 132041

|Water Treatment Ponds and irrigation Reservoir 168354

Other Strudures and Facil,ies l_724A0 |_

SUlsTOTAL 1790867

Contingency 15% 268630

Contr. Profit, CAerhead. Mobil 10% 179087

Project Design & Document Preparation 2'X 35817 1

-|
Insurance, Annunting. Monitoring 2.5% 'M772

SUlrTOTAL 528306

GRAND TOTAL 2319173

)

i

j

O |
'l

1

|

.
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NOTES AND REFERENCES FOR BOND ESTIMATION - FIVE' YEAR CASE

1. Electrical cost estimated from " Pump Handbook: Determining
Cost of Pumping Water"

Formula:
com x head. feet x .746 x cost /kwh = Cost /hr
3960 constant x pump efficiency x motor efficiency

For groundwater sweep and reverse osmosis, estimate 200 feet
of head, 70% pump efficiency, 90% motor efficiency

For irrigation operations, estimate 110 feet head.

Power costs: based on Tri-County Electric fee schedule,
rounded to $0.05/kwh

2. Barium chloride use rate is estimated to be 28 mg/l per Energy
Fuels (EP)/ Intercontinental Energy Corporation (IEC)
experience. Cost per pound is current delivered cost.

3. Labor costs include fringes and benefits, estimated for
current Wyoming scales and location.

4. Other costs include office utilities, fuel, office supplies,() lab supplies, and miscellaneous during restoration.

5. Reverse osmosis electrical cost per hour based on EF/IEC
current experience.

6. Sulfuric acid use rate and delivered cost based on current
experience.

7. Conservative estimate of 1 kwh per horsepower; drive motor is
5 horsepower operating for 19,608 hours at $.05 per KwH.

8. Cost of full analysis on stabilization samples estimated to be
$150 each per current experience. Labor cost is estimated
from current rates.

9. Mobile equipment and vehicle costs based on assumption that
this equipment must be provided during restoration phase.

Pick-up Truck - Estimate for long term lease (3
years).

Pick-up Truck w/ Pump - Same pick-up cost plus $5000
for pump unit.

Pump Reel -Internal estimate.
Laboratory Equipment - Internal estimate.

_

Reverse Osmosis - Internal estimate for used R.O.O equipment installed and operable.

* ATT 17.1-31
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10. General foreman, electrician, RST, and laborer rates,
including fringes and benefits, for Wyoming and the local
region have been drawn from the Pathfinder North Butte ISL
Project Annual Report to the DEQ, 10 February 1992,

11. Well plugging materials include cement at $4.00/ sack, gel at
$7.50/ sack, mixture of 7.5 pounds gel / sack cement, $2.38/ft3

,

cost of slurry, average well 350 feet deep with 5" casing. |

12. Labor rates as No.10 above; hours for decontamination factored
from North Butte Annual Report.

13. Means 1993, page 19.

14. DataQuest, page 20-12.

15. Means 1993, page 25.

16. Volume of each building, with 4" thick walls is (2 each x 20'
x 8' x .33) + (2 each x 10' x8' x .33) + (20' x 10' x .33) =

3 3 3225ft ; with 25% swell, total volume = 280f t / bldg. = 10.4yd .

17. Reno Creek Project Bond Estimate - August 1993, Permit No.
479, Glenn Mooney. I

18. Length of trench per pattern is project average based on total
footage and total patterns.

19. Means 1993, page 47.

20. Labor rates as No. 10 above; hours required factored from
North Butte Annual Report.

21. Means 1993, page 15.

222. Volume of pipe = (489 patterns x 140' x 3,14 x .125 ) + (489
2 3 3 3patterns x 12' x 3.14 x . 2 5 ) = 3,361ft + 1,152ft 4,513ft.=

3Assume volume reduced by 50%, volume = 84yd.

23. EFN actual experience at $1.75/ loaded mile for 25 ton carrier
on long highway hauls. 750 mile haul to White Mesa = 750 x
$1.75/ mile = $1312. With 25 ton payload, cost per hauled ton
= $1312 + 25 = $52.50/ ton.

24. Cost for disposal of contaminated waste at licensed facility
is $40 per ton per letter of agreement between EFN and UMETCO.

25. Means 1993, page 21.

26. Volume of electrical waste material factored from North Butte
]

Annual Report. Assume partial loads are disposed at full load

||gcost as waste is aggregated to ensure full loads.

- ATT 17.1-32 j

(Revised 2/94) |



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

',

27. Means 1993, page 24.
,

'

|
28. Means 1993, page 105.

|29. Volume of building with 4" walls is (2 each x 100' x 15' x
.33') + (2 each x 40' x 15' x .33') + (100' x 40' x .33') |=

3 3 32706ft. With 25% swell, total volume = 3382ft = 125yd. |

30. Volume of equipment is factored (35 to 45%) from North Butte
3Annual Report. Estimate is 60,000ft and 25% of this volume

is estimated to be contaminated waste. Total estimated volume
is 115,253 lbs, 25% of which is contaminated.

31. Satellite building slab and foundation volume = (100' x 40' x
2.5') + (280' x .5' high x .5' wide curb) + (2 each 9 630ft x

.5') = 2 7 0 0 f t' = 100yd .3

32. Volume of satellite slab that will be contaminated will be,

small since no acids or dried product are handled. Estimate
10% (10yd') _ is contaminated around seams, drains, and sumps.

33. Volume of building with 4" Walls is (2 each x 60' x 12' x
.33') + (2 each x 30' x 12' x .33') + (60' x 30' x .33') =

3 3 31307ft. With 25% swell, total volume = 1634ft = 61yd.

34. Volume of equipment in fact red (30%) from satellite volume.
O Estimate is 34,576 lbs, 25% of which is contaminated.

35. Water treatment building slab and foundation volume = (60' x
30' x .5') + (180' x .5' high x .5' wide curb) + (15' apron 0

2 3 3188f t ) 1057ft = 39yd.=

36. Volume of. water treatment building slab that will be
contaminated will be small. Estimate 10% (3.9yd ) is3

contaminated around seams, drains, and sumps.

37. Means 1993, page 30.

38. Volume of building with 4" walls is (2 each x 60' x 10' x
.33') + (2 each x 30' x 10' x .33') + (60' x 30' x .33') =

3 31188ft. With 25% swell, total volume = 1485ft = 55yd'.

39. Volume of Pilot Plant buildings as follows:

Plant = (2 each x 80' x 16' x .33') + (2 each x
40' x 16' x .33') + ( 8 0 .' x 40' x .33')'=

~

2323ft = 86yd'. With 25% swell = 107. 5yd3 3

Shop = (2 each x 25' x 12' x . 3 3 ' )- + (1 each x
20' x 12' x.33'g+(20' x 25' x .33') =

3p 442ft 16.4yd. With 25% swell= =,

3v 20.5yd.

"
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Generator = (4 each x 20' x8' x .33') + (20' x 20' x
3 i12.7yd. With 25% swell.33') = 343ft g=

3= 15.9yd.

40. Volume of gravel on access road to pilot building = 1550' x
12' wide x .5' thick = 9 3 0 3 f t' = 3 4 5yd'. Volume of gravel on

2 3plant site = 32,050ft x 0.5' thick = 16,025f t' = 594yd .

41. Area of disturbance at pilot site = (road 0 1550' x 20' wide)
2 2+ 32,050ft plant site = 63,050ft 1.45 acres.=

242. Area to be topsoiled includes plant site at 32,050f t and road
2surface at 18,600f t ; total volume = 938yd'.

43. Volume of sludge: assume 3" of sludge (North Butte Annual
3 139yd'.(2 each x 50' x 150' x .25)Report) 3750ft= = =

2 x . 0 8 0 " = 3 6 9 f t' = 13.7yd. Labor3Volume of liner = 55,300ft
hours factored from North Butte Annual Report

44. Means 1993, page 16; for hourly operating cost based on daily
or weekly rates as appropriate.

45. Volume of leak detection = (2 each x .33' sand x 50' x 150')
3 185yd'.= 4950ft =

46. Means 1993, page 45.

O47. CAT Handbook.

48. Means 1993, page 42.

49. Means 1993, page 41.

2 350. Volume of Pipe 353,100' (3.14) .5 41,705ft 1,545yd.= = =

Assume 50% is decontaminated for land fill disposal and 50% to
be disposed in licensed facility.

O

.
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ATTACHMENT 17.2

O
RESEEDING CONSENTS

i

Consent to reseed areas with a grass species mix only, and not a shrub species mix, were sought from I

all of the owners of the surface estate within the permit area and from those who may have surface
use rights within the permit area. A consent form entitled " Reseeding Consent" was sent to each of |
the parties listed below, and each consent received is attached hereto: j

i

Surface Owners-
'

T43N. R73W
1. Bernice Groves Sec. 22: SW%

Sec. 27: W%
Sec. 28: All
Sec.33: W%

2. James E. and Edra June Drake Sec.29: E%, NW%

3. August G. Laur Trust Sec.29: SW%
4. Lewella Laur Trust Sec. 30: E%SE%

c/o August G. and Lewella Laur, Co-Trustees

5. Dorothy Reichmuth Sec. 31: NW% NE%
6. Ms. Terry Berquist
7. Nolan and Ann Diehl
8. Rev. Eugene Sullivan
9. Rev. Gerald Sullivan

10. Clayton and Cindy McGuire Sec. 33: NE%
Sec. 34: W%

11. State Highway Commission of Wyoming Portions of:
Department of Transportation Fecs. 21, 28, 29, 33

Other parties who may have surf ace use rights:

Robert Roush Sec.19: SW/4
Sec.30: E/2SE/4

Sunburst Ranch Co., Inc. Sec. 22: SW/4
Sec.27: W/2
Sec.28: All
Sec. 29: N/2, SE/4
Sec. 33: W/2

I

O-
Reno Creek Permit No. 479 Attachment 17.2
Amendment Appbcation Revised 2/94

_ 11/25/93
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RESEEDING CONSENT

O
I, BERNICE GROVES, CERTIFY that I hold surface rights on

certain lands in Campbell County, Wyoming, described as follows:

SW/4 Section 22 T. 43 N., R. 73 W., 6 P.M.
, ,

j __ W/2 Section 27 T. 43 N., R. 73 W., 6 P.M.
, ,

ALL Section 28 T 43 N., R. 73 W., 6 P.M.
, ,

W/2 , Section 33 T 43 N., R. 73 W., 6 P.M.,

I have examined the mining plan and reclamation plan prepared

by Energy Fuels Nuclear, Inc. (herein called " Energy Fuels")

wherein Energy Fuels has proposed, in Section 17.2.4.2 of the

reclamation plan, that lands affected by its proposed mining

project be reseeded with grass species ONLY. I hereby give my

consent to allow the reclamation seed mix to contain only grass h
species and not shrub species.

7 m J
Dated this /? day of f,34,quhr / 1994.,

)

SURFACE IMDOWNER

/ 8

BERNICE GROVES-~k .MMJ)
242/2"D

~

,f

P{O. Box 408
Wright, WY 82732-0408

Witness:

A 1&17) L l L
f

wa J2_ m 4> W - ot -

Reno Creek Permit No. 479 Attachment 17.2

'
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RESEEDING CONSENT

WE, JAMES E. AND EDRA JUNE DRAKE, husband and wife, CERTIFY

that we hold surface rights on certain lands in Campbell County,
Wyoming, described as follows:

N/2 & SE/4, Section 29 T. 43 N., R. 73 W., 6 P.M.,

We have examined the mining plan and reclamation plan prepared

by Energy Fuels Nuclear, Inc. (herein called " Energy Fuels")

wherein Energy Fuels has proposed, in Section 17.2.4.2 of the

reclamation plan, that lands affected by its proposed mining

project be reseeded with grass species ONLY. We hereby give our

consent to allow the reclamation seed mix to contain only grass

species and not shrub species.

Dated this ,2 / day of /ue et 1994.,

L|

SURFACE LANDOWNERS

(k / &!1 41' JAMES B. DRAKE''

| ['c}. ,.

Q3e s s~.

EDRA JUNY DRAKE f3 /' ~} h
2501 Effrurney M 's,t

. *
Phoenix, AZ 85016

(Witness:

" mig d.i.
- -

- 'I

DW C . 66. u . x

oL !

Reno Creek Permit No. 479 Attachment 17.2
Amendment Apphcation Revised 2/94
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RESEEDING CONSENT

We, AUGUST G. LAUR and LEWELLA LAUR, Co-Trustees of the

OAUGUST G. LAUR TRUST dated the 22nd day of March, 1990 (herein

called the " Trust") , CERTIFY that the Trust holds surf ace rights on

certain lands in Campbell County, Wyoming, and are described as

follows:

SW/4 Section 29 T. 43 N., R. 73 W., 6 P.M., ,

E/2SE/4 Section 30 T. 43 N., R. 73 W., 6 P.M., ,

We have examined the mining plan and reclamation plan prepared

by Energy Fuels Nuclear, Inc. (herein called " Energy Fuels")

wherein Energy Fuels has proposed, in Section 17.2.4.2 of the

reclamation plan, that lands affected by its proposed mining

project be reseeded with grass species ONLY., We hereby give our

consent to allow the reclamation seed mix to contain only grass
O

species and not shrub species. ,

, /' . -
Dated this -'7 4 day of - + . /o n . a . > u, 1994.-

.
-

SURFACE LANDOWNER

AUGUST G. LAUR TRUST

By:[d df # b 6"'#'
AUGUf>T G. LAUR, Co-Trustee

<

.!J
By: /_vfEf[A__ MLuh

LEWELLA LAUR, Co-Trustee

245 E. Foote
Buffalo, WY 82834

Witness:
,9 , . . .

/ z!- ,m,- &_|' ,1._4

O 1,.
,

( ' QN1

Reno C,eek Permn No. 479 Attachment 17.2
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. 11/25/93

AT 17.2-4

|



m- A a A- A & 4*- &4 -
~ :M s J 6-r --m_.

.

RESEEDING CONSENT e

We, AUGUST G. LAUR and LEWELLA LAUR, Co-Trustees of the

LEWELLA LAUR TRUST dated the 22nd day of March,1990 (herein called

the " Trust"), CERTIFY that the Trust holds surface rights on

certain lands in Campbell County, Wyoming, described as follows:

SW/4 Section 29 T. 43 N., R. 73 W., 6 P.M., ,

E/2SE/4 Section 30 T. 43 N., R. 73 W., 6 P.M., ,

We have examined the mining plan and reclamation plan prepared

by Energy Fuels Nuclear, Inc. (herein called " Energy Fuels")

wherein Energy Fuels has proposed, in Section 17.2.4.2 of the

reclamation plan, that lands affected by its proposed mining

project be reseeded with grass species ONLY. We hereby give our

consent to allow the reclamation seed mix to contain only grass

species and not shrub species.
tJ ^

Dated this .) y day of 4 / d 7-a .M 1994.,

/
'

SURFACE LANDOWNER

LEWELLA LAUR TRUST

By:dvd4 **#7
AUCKST G. LAUR, Co-Trustee'

' .

.fc
By: Luta,nt ,r1,L/M7)-

LEWELLA LAUR,~C6-Trustee

245 E. Foote
Buffalo, WY 82834

Witness:

[., / v-r-f

.. - ,

* f f ;1._ .tf / , ngk ,
O

Reno Creek Permit No. 479 Attachment 17.2
Amendment Apphcation Revised 2/94

. 11/25/93

AT 17.2-5
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RESEEDING CONSENT

O
I, DOROTHY REICHMUTH, CERTIFY that I hold surface rights on

certain lands in Campbell County, Wyoming, described as follows:

ALL Section 31 T. 43 N., R. 73 W., 6 P.M., ,

I have examined the mining plan and reclamation plan prepared

by Energy Fuels Nuclear, Inc. (herein called " Energy Fuels")

wherein Energy Fuels has proposed, in Section 17.2.4.2 of the

reclamation plan, that lands affected by its proposed mining

project be reseeded with grass species ONLY. I hereby give my

consent to allow the reclamation seed mix to contain only grass

species and not shrub species.

Dated this // day of - /[m42m/ 1994.,

<f
SURFACE LANDOWNER

*

<4 bM / ml /

DOROTHY qEfIdHMUTH
_

1531 South 77th Street
Lincoln, NE 68506

Witness:
n A

!
-

,vi-
- /b -.//

,

@
Reno Creek Permit No. 479 Attachment 17.2
Amendment Appheation Revised 2/94

. 'i i!2193

AT 17.2-6
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RESEEDING CONSENT |

0 ;
I, TERRY BERQUIST, CERTIFY that I hold surface rights on

|
certain lands in Campbell County, Wyoming, described as follows:

ALL Section 31 T. 43 N., R. 73 W., 6 P.M., ,

I have examined the mining plan and reclamation plan prepared
by Energy Fuels Nuclear, Inc. (herein called " Energy Fuels")

wherein Energy Fuels has proposed, in Section 17.2.4.2 of the

reclamation plan, that lands affected by .za proposed mining

project be reseeded with grass species ONLY. I hereby give my

consent to allow the reclamation seed mix to contain only grass

species and not shrub species.

O
Dated this 2/ day of g c[Mu 1994.,

O

SURFACE LANDOWNER

GI JJNA hju & 4 r

|wi~ dw to aybph&glatA
'TERRPTERQUIST V~

1003 Birch
Douglas, WY 82633

Witness:

m ,

LZ.A i1 7 -

O
.

a

,n0 $r /-- e' n i
,, ,~ - ,

l

I
1

|

O
'

Reno Creek Permet No. 479 Attachment 17.2 |
1Amen:1 ment Application Revised 2/94

.,
11/25/93

AT 17.2-7 !
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RESEEDING CONSENT

O
We, NOLAN AND ANN DIEHL, husband and wife, CERTIFY that we

hold surface rights on certain lands in Campbell County, Wyoming,

described as follows:

ALL Section 31 T. 43 N., R. 73 W., 6 P.M., ,

I have examined the mining plan and reclamation plan prepared

by Energy Fuels Nuclear, Inc. (herein called " Energy Fuels")

wherein Energy Fuels has proposed, in Section 17.2.4.2 of the

reclamation plan, that lands affected by its proposed mining

project be reseeded with grass species ONLY. I hereby give my

consent to allow the reclamation seed mix to contain only grass

species and not shrub species.

-gDated this y _l day of N tucm 1994.,

&
SURFACE LANDOWNER

Vv b,- -

NOLJdf DIEHL

M[w
ANN DIEHL

Witness:
PO Box 334'

- , f
' Red Bluff, CA 96080

('Ed7//ffp .,k T ./ ,"

9'

!

!

__ $i
9eno Creek Permet No. 479 Attachment 17.2
Amendment Appbcation Revised 2/94

- 11/25/93 |
|AT 17.2-8
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RESEEDING CONSENT

lI_, REV. EUGENE SULLIVAN, CERTIFY that I hold surf ace rights on g

I

certain lands in Campbell County, Wyoming, described as follows: )
1
1

ALL Section 31 , T. 43 N., R. 73 W., 6 P.M.,

I have examined the mining plan and reclamation plan prepared

1

by Energy Fuels Nuclear, Inc. (herein called " Energy Fuels") '

wherein Energy Fuels has proposed, in Section 17 . 2 . 4 . 2 ' o f the

reclamation plan, that lands affected by its proposed mining
,

project be reseeded with grass species ONLY. I hereby give my

consent to allow the reclamation seed mix to contain only grass

species and not shrub species.

O
Dat'ed this )3 day of [. 1994-, .

.

SURFACE LANDOWNER
|

p' 4. C-mw wh
* r

REV. EUGENE OULLIVAN :
!Box 2024

Sheridan, WY 82801
,',

Witness: -

-

' d& 1
- ,

.. de -

-5 b/) W /^) 84' ~
'

.

O :
IReno Creek Permit No. 479 Attachment 17.2

Amendment Application Revised 2/94
. 11/25/93

AT 17.2-9

- |



RESEEDING CONSENT

e
I, REV. GERALD SULLIVAN, CERTIFY that I hold surface rights on

certain lands in Campbell County, Wyoming, described as follows:

ALL Section 31 T. 43 N., R. 73 W., 6 P.M., ,

I have examined the mining plan and reclamation plan prepared

by Energy Fuels Nuclear, Inc. (herein called " Energy Fuels")

wherein Energy Fuels has proposed, in Section 17.2.4.2 of the

reclamation plan, that lands affected by its proposed mining

project be reseeded with grass species ONLY. I hereby give my

consent to allow the reclamation seed mix to contain only grass

species and not shrub species.

Dated this .2 / day of [ef, 1994.,

SURFACE LANDOWNER

de r /Act .t u

REV. GERALD SULLIVAN'
PO Box 5720
Cheyenne, WY 82003-5720

Witness:

'I '

- ao

O
Reno Creek Permit No. 479 Attachment 17.2
Amendment Appheation Revised 2/94

. 11/25/93

AT 17.2-10
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RESEEDING CONSENT
Ov

I, CLAYTON AND CINDY MCGUIRE, CERTIFY that we hold surface

rights on certain lands in Campbell County, Wyoming, described as

follows:

NE/4 , Section 33 T. 43 N., R. 73 W., 6-p.M. '
,

W/2 Section 34 T. 43 N., R. 73 W., 6 P.M., ,

I have examined the mining plan and reclamation plan prepared

by Energy Fuels Nuclear, Inc. (herein called " Energy Fuels")

wherein Energy Fuels has proposed, in Section 17.2.4.2 of the

reclamation plan, that lands affected by its proposed mining

project be reseeded with grass species ONLY. I hereby give my

consent to allow the reclamation seed mix to contain only grass

species and not shrub species.

Dated this d [ day of ([' { d& w 1994.,

N j

SURFACE LANDOWNER ]
i

k llLkD

CLAYTOpCGUIRE

X ktn' Y|l lb&
CINDY MCGUIRE /

Witness: PO Box 1070
Douglas, WY 82633

RAM b
<

'
t W m t .Al ccAnuz<v

O
~

Reno Creek Permit No. 479 Attachment 17.2
Amendment Application Revised 2/94

_ 11/25!33

AT 17.211

..
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11. STATE HIGHWAY COMMISSION OF WYOMING
DEPARTMENT OF TRANSPORTATION

hRESEEDING CONSENT

PENDING

CONSENT REQUESTED BUT NOT YET RECEIVED

WILL BE FURNISHED UPON RECEIPT

9

O
Reno Creek Permit No. 479 Attachment 17.2
Amendment Appbcation Revised 2!94

,

11/25/93

AT 17,2-12
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3,

- -- 12. ROBERT POUSH RESEEDING CONSENT.

O ;

i

I
,

s

I

|

1

PENDING

CONSENT REQUESTED BUT NOT YET RECEIVED

WILL BE FURNISHED UPON RECEIPT

!

!

l

-0 |
|

|

|

.. I

1

4

O :
1

Reno Creek Permit No. 472 Attachment 17.2 |

Amendment Application Revised 2/94
11/25/93

, _

AT 17.2-13

1
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RESEEDING CONSENT

I, M ' (name), the

Mf . (title of officer) of SUNBURST RANCH CO., INC.

(herein called " Sunburst Ranch") , CERTIFY that Sunburst Ranch holds

surface rights and/or grazing rights in Campbell County, Wyoming,

described as follows:

SW/4 Section 22 T. 43 N., R. 73 W., 6 P.M., ,

W/2 Section 27 T. 43 N., R. 73 W., 6 P.M., ,

ALL Section 28 T. 43 N., R. 73 W., 6 P.M., ,

N/2 & SE/4 Section 29 T. 43 N., R. 73 W., 6 P.M., ,

W/2 Section 33 T. 43 N., R. 73 W., 6 P.M., ,

I have examined the mining plan and reclamation plan prepared

by Energy Fuela Nuclear, Inc. (herein called " Energy Fuels")

wherein Energy Fuels has proposed, in Section 17.2.4.2 of the g
reclamation plan, that lands affected by its proposed mining

project be reseeded with grass species ONLY. I hereby give my

consent to allow the reclamation seed mix to contain only grass

species and not shrub species.

Dated this day of 1994., ,

SURFACE LANDOWNER

SUNBURST RANCH CO., INC.
a Wyoming corporation

By: tunj AdvI b.e.,
Name: $ Nan ) .$JA p -n /g

Wier'_ss: Title:'
. ,,

~

u . W

h ~,fr -

(E '8/0 v

Reno Creek Perrmt No. 479 Attachment 17.2
Amendment Apphcation Revised 2/94

- 11/25/93
.

AT 17.2-14
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September 9,1993

Energy Fuels Nuclear, Inc. 105-015
,

Attn: Mr. Bill Almas
1200 Seventeenth Street Suite 2500
Denver, Colorado 80202

Re: MILDOS Modeling
Reno Creek Project Wyoming.

Dear Mr. Almas:

i Modeling was performed for the Energy Fuels Nuclear Inc. Reno Creek in-situ
uranium mine MILDOS (Dated June,1989) was used to model radon emissions from
the proposed Reno Creek uranium mine tank / production building, wellileid, and __'

outfall point based on radon release rates provided by Energy Fuels. The modeling'

Input values and results are presented in Attachment A..

.

i Source parameters as well as other input parameters used in the MILDOS model are
,

C
'

'

summarized in Table 1. A total of 28 discrete receptors were defined to predict
j ambient impacts and dose commitments of radon. The first seventeen receptors
{ designated as RI-R17 were placed along the restricted boundary area. The remaining
; receptors were placed at residences located within 30 kilometers (km) of the project

,

sit e. The X-Y coordinates and location descriptions of all receptors are summarized I

on Page 3 of the modeling output contained in Attachment A. The receptor grid i

origin was defined 120 meters west of the production building. |

Meteorological data from Casper, Wyoming collected by the National Weather Service
during the five-year period between 1985 to 1989 was used as input data for' the
modeling study. It was selected as the nearest meteorological station as specilled in
the modeling guidelines, and is considered the most representative available data set
in closest proximity to the site. I

Frequency of occurrence of winds by direction and speed for all atmospheric stability
classes, and by direction and atmospheric stabilfly class for all speeds for the live-
year period were calculated and used as input for the joint frequency of occurrence i
meteorological data set required for the execution of MILDOS. The frequency of winds ]by direction is provided graphically in Figure 1. The annual average morning and
afternoon mixing layer heights were obtained from the EPA document entitled Mixing
fleight, Wind Speeds, and Potential For Urban Air Pollution Throughout the Contiguous \United States. llolzworth,1972. - !

O
l

- ATT 1C.1-3

(Revised 2/94)
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September 10,1993
Page 2

The maximum annual population dose to the effective pathway for people within
80 km was prealeted to be 4.64xlO* person-rem /yr. A maximum predicted radon

3airborne concentration of 18.9 pCi/m occurred at receptor R8 on the restricted area
,

I

boundary. The maximum annual effective dose commitment at the closest populated
2receptor was estimated to be 3.50x10 mrem /yr at receptor R25. A worst-case

annual effective dose conunitment was predicted to be 1.86 mrem /yr at receptor RI1
located on the restricted area boundary. These results are presented in the attached
modeling output.

Copics of the working maps documenting the modeled wellfield area sources and the
placement of the receptors are enclosed with this submittal. Please contact us if you
have any questions regarding the information provided herein, or if additional
information is needed.

Sincerely,

ENECOTECll INC.

George Wu, PhD Jill A. Powell
Project Atmoapherie Scientist Senior Project Scientist

O

mo.r... r, ioso nan p,om.

O
_ ATT 18.1-4

(Revised 2/94) ,.
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SUt&AARY OF MILDOS MJOEL IPtJT PARAPETERS FOR ENERGY FUCLS TENO CREEK PRCLECT SEPTEf4ER 19Q3

FARAM_Tiin idJ,t Duncrowan Duiu Sam in A Veus

boutw su u r n/ux,r: 6, i r= #a.;ud tum swweva

at.nbu'able D te lpOowing.

sites

FRADON(1)-Casper WY. O Set 0
FRADON(7p Fans City TX. O Set 0
FRADON(3) Grants,NM. O Set 0
FRADON(4) Weapnft,WA. O Set 0
To determne hiped to popula:on
o;% of 80km raeas

iPACT (20) Asagns mxes oenreo oy PACT (W 0 Set 4*1F0ress'v ms
NWCF Numtwr of Sourrm 0 Otnrunto 4

PACl (3,4) Dufines up e Orpo motopc 0 Set 12*0
compcston mxes for ctwaderiang
area source partnials re6eanes
PACT (i,k)
k.1 br 238 U 0
k- 2 for 230 Th 0
k = 3 br 226 Ra 0
k. 4 for 2f 0 Pb 0

CAJUSI(102,20) Aqusynont tacors br partnaate 1 Dufault 400*1
and radan emissons for sad 1 source
and tma wo

SOURCE (1220)
Dale defined br eati effluent
source terrn

SOURCE (1J - X coordnate of sourm j 0 Obtained & 0.12,0,1.5,0 2
SOURCE (2J)-Y coordna:s of sourcej 0 Calaala:od 0.12.0.1e8.12,0g
SOURCE (3j).Elevanon of sourmJ 0 73,0,0,0
SOURCE (4J)- Area satsu in swo km 0 0,0 73.0.138,0
SOURCE (Sj) . Annual average roisase 0 0.0.0.0

rate of 238U br sourmj
SOURCE (6j)- Annual awage reinase 0 0,0,0,0

rate of 230Th br sourcej
SOURCE (7J) . Amuel everage reieaso 0 0,0,0,0

ra:e of 22sRa br sourcel
SOURCE (BJ)- Annual average reiease 0 0,0,0,0

ra:o of 210PD br source j
SOURCE (9J)- Annual avorage rusase .O e,453,854,132

ra:s of 222Rn for sourcoj

SO.JRCE (10S Idennfcanon runber 0 1001,5001,5002,1004
br sourcej

SOURCE (11J)- Assgned partde see Sot 1,1,1,1
dstnbuton set turnbur
br source j

SOURCE (12j)- Exn w*>a'y br 0 0.4,0,0,04
source). (m'acc)**

f-AS (3) Duhnes up to twee Axed partcuiate
re6 ease rates br cflaractortzng br
are&snorce tuttetMto rabaws -1 %t 1.1,1

SHNi3) Defnes up o ihrwe rat 1orweiease ra:es

be +a n-reno a en sotree r9ese." 0 Crecutaw 1721.72172
HDP 11 source hegnt is buow Ois vahae Maran. 60 Dufualt 50

Tavart 2 mi be used, otre< wise Briggs
CoeMCen*9 WH be uW

P152(5) Dohres up D but AMM>s tar AMAD 15,34,7,7 DuraJt 15,30,7,7
Dsttfm set 54. a v10 3 54 and O 3

PISu C (4,3) Dufnes AMAD d|stntxfaon br up to bur 0,1,0,0,1, Do' ult 0,1,0,0,1,a
AMADs and three dstributon sea 0,0,0.0.0, 0,0,0,0,0,

i,0307 0307
IPSOL (7) Dofnee solubety caisses for 3,3,32,222 Datault 3,3,322.

nettsomrms
2.?

NAS Npner ol amsourm twerre's O Sot 2
NEX Namour of eiernen:s n A(E-W) cructon 0 Set 0

O,

I

-
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FAHAW Ft H5 rgAht Ue$mpton Vergut 5%g
w e cqy

. Anrwa. average Morng ano Aramoon
O w twAA' mixino techt(meM 0 Otrained 35023C0

F REQ (164.6; Fracnonalscunt frequercy of ocrurrence Caicuaiso Baasa on Camper WY
|- 9 of wind drocson (16), windspeed dass (6), sistacs und da!n t

and otmospheric stabmfy ciats (6) 10851989 _i
koo FFOih Fracton of etal annual tvestock leed requre- 04 Dehust 04 i

Pathway rnents asstrned a be sansfed by pasture grass
used for ailculation of bdMdual doses

FFOHP Fracton of cias annuW twstocx feed require. OS Detaat 05
rnents asstrned a be sansfled by pasture grass
used for ca!c'Jaaan of owmm doses

Ft%Yi Fractcri of otal annuW hvostoca feed requre- 04 vetaat 0.5
,

rnents assumed c be saasted by locally grown
sotred feed, used for cacJa$on of
of IndMdual dosee

FHAYP Fracton of ctal annumi ilwstocx food reqtsre- 0.5 Delaat 04
monts assumed m be satsled by locally grown
sotred toed, used for esscLia$on of
of populanondoses

FPR(3) Areal bod prochJcDon role for
1) vegatables (koyr per krn 2) 0 frout as 320

a

2) Meat (koyr per km^2) ,0 Menu 1400
31 M* rknvr or< km*?) '0 %mestad 're

Pupu. con
DSinbuDon

IPOP(12,16) Populaton datnbunon data,IPOP(ij) Set
gives lhe populationin to spatal
intervaldefined by the kth datance
wvn! and W @sean

PAJUST Rabo of the U.S. popuianon dinng escri Set 10*1
time step to the year 1978. A value

>

rnust be given for each of the N5TEP ime
steps in order. These values are used to
obtain the peper congnental populason
doses 89 furrmon of the sma eurn9tre

~

1nG6VGW
Receptors

LADO Speares te number of bcnnon for whkh 0 Set 28
.

} incividual doses wilbe cakulated
1<= MDO<- 48

Xff.iCEP (3,48) Coordinates of eachindudual re pior Prrraa=1 Total 28 Receptor
locanon. For each receptori 17 for restrauon
XRECEP(1)) = datancein htn e the east area boundary
XRECEP (2,1) = datance in krn to lhe rerth 11 for specal
XRECEP(3.1)-elevanonin m above to recepers

mill emnter elevaton
L iwnL u A(We JuO WDoiit@ gen furay W 'U but EU.E) .V 4 1.u
Parameters lHTYPE(48) Ou1putControl Array 48 % Set 28*10,20*1

inne nsory
N5TEP- Number of smesteos used e define to 0 Set 1

m4f IPe%e i<-NSTEPe.10.
i3 TART Year ot anital efRuent nWeae.e in vaars O Set % 85

TSIEP(10) The tength of staitimestep in years 10V Set 6,g*0
A rninmum va'un of ? Vews is assumnd

|

The pararneier is ousenbed as the product of stack t ude demeier (m) and effluent exit velodty (rrvs)in the MLDOS documenta$on and menu.
**

Ibwever,it has been conArmed to represort the exa nicoty based on chedung with MLDOS source code and output Ele.
*** Ths paramster ta calculated based on area sources I n annual averaged release errasson rais.

1

|

,

i

|,

|
|

'l
i

' '

O
l

|

ATT 18.1-7:-

(Revised 2/94) l
;

|



_ . _ _ _

O

This page intentionally left blank. g

;

I

O
. . ATi 18.1-8'

(Revised 2/94)



.., . . . . ~. -- ..~ . .. ._ . .....-- .au . . ~ , ~ < _a,-~- - --_an__-,---> - ...n-- a s a .

I

|

<

. I

I

|

R8.G low s F.N! m0Y FVE LS -Reno Creek CODE: MILD 05-AHLA (03/896 FAGE 1 |
M4T5Ett CA3PLA WY DATA: f7run.in 09/09/93 1

0 TABLE OF CONTENTS I

0 |

7CW!f.DRol&J! CAL DATA .....,...........,.......... 4

31ND1V!DWAL R&CEPTURS 6 MISCELLAEROUS I NPt'T DA T A 4 , ,

4POPULAT10ai DisTAIBUTION ... ........ 4 ,

FINITE-ELE.MFNT CATA l'OD 500RCE $001 5
f*IN ITF,*ELEMF NT LAT A FOR SOURCE $002 6

1FCNPCE PARAMETEMS ...... .

BDOSE CONVER$1CtN l'ACTOPS , , ,

TIMt BTEP 1. 1+7rAA ACTlpN PPMIDD
CONCf.hTRATION DATA FOR 8P ATI AL lETERVALS .. ...... ....... 13
ANNUAL POPUI.AT]ON DDSE COMMITMEh18. PER&OE RLM FLA TRAA

INHALAT!QN PATHwAT 10
22CHOLND PATHdAY ., *

23ClDVD P A?pMAY ............... 4

74VEGETATION IWCESTION P AtllWAY ,

MEAT INCESTIch PATH %AY 26
MIlJ I N CF.ST I ON PATMAY 29, .

)POPU LAT !DN DOSE SUMMARY 30
INI11VI. DUAL RECEPTun PAPT(CVl#TE CONCENTRATIONS.....................

.

INDIV1D'J AL RECLPTOR RADON AND 9 AtKJM DAUGHTta CONCENTPATTONS.........
.31....

36
IkO:V!D'JAL RPCEP70R HPC CitECK AirD/CN ANN'JAl. [WJ$8 COMMITMENTS.

.

)$

1

,

I

|

l

;

@

|

1
1

i
j

. !.,

|

i
|
i

i

O

ATT 18.1-9
.

(Revised 2/94)

.

6 W'7 9" #' W1'9 e g n -*rM - e % * - - * e- - e w =-ri -- b -.--v- -=v' v- . " ' - - - - - - - - - -^ --- - " ""



i

1

|

|
1

f
]
|

RLct% e s t. M.y rt;t t.s - peno c'nes ciu . M t im3 - A n E A tc3/s91 Pact 2

MC* 9r is CARPER Wy L. A T A . f>ru1.in 09/09/93
.JINT F R F.;MEY lh Fr. O NT. CI C 1tDN I C U Tr.3 WHfRE WINJ IS F # '.W ikfCMS-0.01634.0 C6997.C.30840.0.29376.0.14047.0.11977 i

'

WH E but Hr ENT r tsf SE SSE 5 55d EW hSN W WM Ed hhw TOTALS
. . . , . . . . . . . .. . . - . . . ._ .. . .. ....... ... .-. . . .

1

5? AMlJiv CIMS 1 !
6.$ G.0LO D. O'C 0,0010 0.0006 0.'F0 D.0000 0.0020 0 0020 0.0020 0.0000 0.0040 0.0020 0.0050 0.0040 0.0000 0.0000 0.0320

'* ., P.0140 0.014C 0.0130 C.CO*? 7.0130 C.iS20 C.0230 L.vilo D.0;10 0.007; 0.0070 0.0130 0.0040 0.0010 0.00$0 0.0020 C.1550
12.0 0,02:0 0.0090 0.C140 0.0110 0.0090 0.Cc40 0.t250 0.Cl30 0 0210 U.0090 0.0010 0.0|30 . 0110 0 Cl40 0.0140 0.007D 0.2170
It.) 0.LO: - C,DLc0 0.9000 0.G0,0 0.0000 0.0000 C.uc00 0 0000 0,00C0 w.0000 0.0000 0.0000 0.0000 0.0000 0,0000 0.0000 0.0000
21.5 0 . 0 $ ,. .. C.00cc 0 0:00 0.0000 0. C D' S c.0000 C.CCOC 0.0C00 0.000C C.LODO 0.0000 0,0000 0.0000 0.0000 0.0000 0.0000 0,0000

!

24 C 0.0000 C.0 0C G.0000 0.0e00 0.D003 0.0000 0.000C D.00.. 0.0000 0.0000 0.0000 0.5000 0.0000 0.0000 0.0000 0.0000 0.00C0
i

AL 0.G110 0.C30; w.C492 0.0296 0.c250 0.004.0 0.0410 0.0280 0.0340 0.0160 0.0130 0.0280 0.0200 0.0230 0.0190 0.0090 0.4040
. . . . . . . . _ . . _ . .. .. _. .... ...... . . . . _ _ . . . _ . . . . ........... {

s i MI:LM r C LA55 2
.0130 0.0040 0.0C2D G C070 0.0070 0.004L 0.0020 0.009) 0.C070 0.0040 0.0050 0.0000 0.c210 0.000C 0.094c1.5 0.0090 0.0C00 ^

5.k C.0230 C.C500 . 0041 0.0270 0.0640 D. 400 0.0640 G.0120 0.0660 0.050D 0.0500 0.0480 0.0550 0.0300 0.0300 0.0210 0.7480
Iv.0 0,1320 C .1.110 0.20a3 0.1640 0.1710 0.13!D . 1$40 0.1810 0.2120 0.1740 0.2310 0.1470 0.2170 0.1930 0.1700 0.1190 2.9120 1

1$.5 0.0163 0, 550 0.0140 0.0140 0.0140 0.4230 0.016D 0.CG00 C 0110 0.0230 0.0370 0.0320 0.0256 0.0040 0.0110 0.0096 0.2740 I

21.5 U.0003 0.vv00 0.00D0 0.0C20 0.0000 0.0000 0.0000 0.000C 0.0.00 0.0000 0.00C0 0.0020 0.0050 0.0020 0.0000 0.0000 0.011D
.

28 ^ 0.0009 G.0 00 0.302C C.0000 0.0000 C.CC00 0.0000 0,0000 0.C0C0 0.0000 0.00C0 0.0020 0.0000 0.00?D D 0000 0.0000 0.0040

A-. D.leDO 0.2120 0.3010 0.2110 D.2S10 C.2290 0.3410 0.2190 0.2910 0.2360 0 3310 0.2500 0.3070 0.2190 0.2400 0.15$D 4.0430
. . _ _ ._. . . . ._ _ .... . _ ... .. . . _. .._...

. A .* I 1.17 Y C 1. A'' 5 3
.3 C.02)G 0,0110 0.5239 0.016G 0.0540 0.011L D 0070 0.3093 u.0110 0.013L c.0070 0.0040 0 Cit 0 0.0230 0.0200 0.0090 0.2070
5,3 C. 47. C.0140 C.?te. 0.0390 0.0330 0 04(: 0.t390 0.0t4: 0.c50; C.0500 0.0590 0.0370 0,05$3 0.0320 0 0440 0.C320 0.7640

10. 0.!190 c.It/: s.1740 c .19 2' U.144e C.1040 C.lB3D 0.iC50 0.153C 0.1250 0.3940 0.3540 0.2370 0. lND 0,1920 0.1160 3.0720
75.5 0.1670 * 1+90 0 167 e); 0.1)LJ 0.1250 0.D750 0.N 3 0 L IJ90 0 320. 0.7460 0.b820 0.3200 C.2260 C.1960 0.0590 3.h970
2L.h L ist 0 Cit 0 3 Li60 0.C:%0 C.C04C 0.0140 v . 0 C 'O C.0020 * silu 0.0940 0.2400 0.2010 0.0520 0.078D 0.0250 0.0110 0.0200

28.0 .Cf03 F.00,3 C.0000 C.CC00 0 cC20 CL0 0.000 G.DCCC 0.0!!0 0.0435 C.1300 0.C930 0.C310 0.0200 0.0110 0.0040 0. 3 %0
All u.4410 w . 3 tr E D 0.4490 C 3?9J .3260 0.3620 0.304; .,2230 C.375G D 6460 1.$360 1.2910 0.7493 0.3550 0.4640 0,.3210 a.8230

. . . . ._ _ . _ . _ .. .... . . _ . .... .....

S AP? .'TY f':.A t 5 4
. 5 :.040'; 0 5. . C.rtb; O 0310 0.023J 0.0160 0.0160 v.011 3. 0 0 4 0 . 3 2 0 0 0. C 2 )C C . 0410 0.0370 0.0690 C.0660 c.0410 0.6180
5. s 0. ; p ? c c .16 % 0 th C.1393 0.0820 0.074L 0.0890 L.05D; C.0SCO 0.0640 0.1350 0.1570 0.1460 0.1870 0.1$10 0.1620 2.0190

10.0 6 .2) ..CJLO 0.9450 0.7 M C.1579 0. 3 3 t.0 0,lB20 0.1830 0.19?0 0.33eG U.8420 1,1460 0.6300 0.$410 0.6050 0.5610 9.5630
15.6 G.4160 1.09s0 1.4540 1.0520 0.6990 0.1520 v.1500 0.0890 0.2940 1.4640 $,6%e0 3.S010 1 1660 0.7580 0.5200 0.456G 20.5563

2|.5 0.475C C.8W60 0.5250 C 3120 C.4080 C.1510 v.C570 0.0300 D.2150 2 .19'? C 7.6760 1.9790 G.8260 0.4910 0.2940 0.2050 17.1623
~1.609028.* 0 193C 0.2240 0 C080 0 . C 3 '* 0 0 C940 C.b3SD 0.0090 C . w b 10 0.073J ?.2710 6.5030 1.2.490 0.4270 0.2713 0.1030 0.0640 1

Al b t.5 9/ a 4 C4 % 3.1660 2.3490 2 C610 1.C180 C.'illo 0.3,s i 6100 0.144020.3370 8.063D 3 ?Jio 2,3170 1.7390 4890 51.5270
. _ - - . . - - _ _ . . ___ . . _ . _ .. . . .

31Aal;i?Y c u 3. 5

1.5 0 r320 0.0200 0.0100 0.0160 0.0090 0.0160 0.0090 0.00$0 4.0020 0.0130 0.0010 0.0250 0.0210 0.02C0 c.c?70 0.02$0 0.2110
S.S ,,10$t 0.t020 0 1010 0.0110 0.0440 0.C390 C.0460 0.0;$0 0 0460 0.0340 0 10$C 0.1030 0.0820 0.0750 0.1050 G.0750 1.1170

10.0 0.5200 0.52$2 D.1130 0.47S3 0,3313 0.2BSD D 148C 0.107. c.1460 0.3200 1.3730 2 0330 0.9170 0.67a0 0.6210 0.4570 9.4520
.s.s C.1210 D.1190 c.148G S 1890 h.1800 0.0/40 0.0230 0.Un60 U.;410 0,2240 1.30%0 1.6090 0.3990 0,1120 0,0443 0.0750 4.0920

21.' > D.0070 C.LC00 0 sc03 D.LC ' O.0020 0 L00. 0,0C - 0.0020 0.0010 0.C160 0.0000 0,C040 0.0040 0.0000 0.0000 0.0440
. 0| ; b..wCO 0.0 A0 ? 00C. O G3'n. 0.c000 t Ct00 ..C30J 0.0000 0.0070 0.0000 0.0000 0.0000 0.0000 0.0500 0.0090826. 20

At C a:C L 77t0 0. 'a ct 0.1230 0 5(40 0.4210 0 2240 C. 460 C 2130 0.6330 2.4930 3.g$00 1.4290 0.9890 0.8370 0.6320 15.7850
. . .. .. _ ... ... . .. ... . _ . - .

. r ell.!?Y CLME 6
1.$ 0.0 stb b.0125 v . 017 0 L C34C C.0270 C.C?3G C.0100 ., , 0 G 4 0 0 CDSD 0.0090 G,0270 0.0390 0.0300 0.0270 0.0460 0.0360 0.4120
$.S 0.1400 0.1130 0.155D L.C920 0.095 0.ES30 C.G$30 0 D770 C.0460 0.0530 0.1600 0.2420 0.2530 0.2760 0.2280 0.1160 2.1940

1r.C C,4210 0.16'O O 38;0 0.2720 0.2100 U ;210 0.0600 0 Et40 U.0690 C.1210 0.4630 0.0510 C.6180 0.5890 0.56B0 0.4150 5.6320

ft .h 0.G000 0. G n D.0000 0.0000 0.0000 u.0.00 0.0000 0.0000 0.0020 0.00%D 0.0160 0.0160 0.0093 0.0000 0.0070 0.0000 0.0570

.!.5 0 ,uCO G.0CLO 0.0000 0,0003 v.0000 C 0000 0.0D0s 0,0 0' u D.0000 0.0010 0.0000 0.0000 0.0000 0.0000 0 0000 0.0000 0.0020s

JG.v 6. .: C . . s. . 0.0000 0. 0 D 0 ') 0.0000 0.0000 C.0000 c.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0003 0.0000 0.0000 0.0000
r. L 5930 C 512. C.S 3'' r.396C C 29G C.4970 C.1370 . 09$0 v.1220 0.19C0 0.6600 1.1780 0.9100 0.8920 0.0490 0.6270 s.2970'

. . .. . . . _ _ .. . _ _ . _ ... ....._ . . .._ __. . _ . ... ..

A'., 4.02 6 . C ') 4 0 5.4400 4.00'O l.529) 2.2730 1. 5 f.f.0 1.1010 1. 0 F 70 0.459026.275014.6900 6.6470 4.8950 4.1520 3.2330 98.6790
.
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RECICNp THERM FUELS-Reno Creet CODES M!LDOS-AREA (03/09) PACE 3

METSETs CA5PER WY EATAt f Turt.in 09/39/93
.

---I NDIVIDUAL Rt.CEPTOR 1DCATION DATA, 28 LOCAT10N2 IWPUT THIS RUN--+-+-*------~~~~ ~---*- -*-**-
.

. .. . .f. .( RM;.... TYPE.. .CIS........ . ... ~ .............,..... _. YtKM)...... $..tM)
1 LOCATION hAMES XtKM)...... ..-F.DIST.(PM). .,_ .. TYPESIMYIRM)'

1
LOC ATi.osi.........a ...tFM)..,--W A.ME S X

.
...,. . ...

1 R1 -1.22 -0.$6 0.60 1.34 10 15 R15 1.49 1.46 0.00 2.09 10

2 R2 -1.22 0.06 0.00 1.22 10 16 R16 5 25 1.46 0.00 1.92 10

3 R3 -0.41 0.43 0,00 - 0.67 10 17 R11 0.9s 1.03 0.00 1.43 16

4 84 0.26 0.99 0.00 1.02 10 18 RANCH ALDC3 S.20 1.50 0.00 6.41 10

5 R$ D.48 0.se 0.00 1.09 10 19 suMBRUST RANCH 4.00 6.60 0.00 7.12 to
i p6 0.5h 0.31 0.00 0.63 10 20 DALE 1. WRIGHT 7.00 6.70 0.00 9.69 10

7 A7 0.45 -0.22 0.00 0.63 10 21 WRIGHT 13.40 10.50 0.00 17.02 10

8 kt -0.55 0.22 0.00 0.62 10 22 RooERT PANCH +10.40 . 2.30 0.00 10.65 1G

9 R9 -0.70 -0.29 0.00 0.76 10 23 TURDEAEREST RANCH -1.20 -10.40 0.00 10.47 to
10 RIO 0.91 0.71 0.00 1.19 10 24 MATHEN F AM11.Y 4.00 16.$0 0.00 16.98 20

J1 R11 1.15 0.77 0.00 1.35 10 25 JENSTIN JOE RENO 4.21 -2,10 0.00 4.70 10

12 k12 1.49 0.96 0.00 1.71 10 26 CO$OER RANCH 10.50 1.no 0.00 10.61 10
13 p13 1.68 0,96 0.00 1.93 10 27 OfAL MARGUISS RANCH -0.30 12.50 0.00 12,53 10

. _ ..YD RENO JR FMILY.12. 50_14. 50.. ... ........ 00 19.14
10Fin 0.1.68 0.00 2.00 10 24. ......... 1 22..... ..... ......._ ,.....

14 R14
_ ............... ........... ...... . . . . . . . . . - . _.....

M I S CE LLAN F.OV 5 1NPUTABLF PARAMETF.R VALUE5

DMM DMA T5 tan THAY1 Ff0RP FHAYP FFRit FPR(3) ACTRAT... _......... ..... ..i.. .. frORI.. . . .. .. ........ ..._.............. _ ....... .t......FFRI21.. ___ ... ...... ...... ............

350.0 2300.0 19t $ . 00 0.>0 0.50 0.60 0.10 320.00 1400.00 230.00 2.60

IPACT EQUAL $ 6 1, 3, 1.

JC EQUALS 0, 0, 1. 1. C. 1 1, 1. 9 b

STEP N AVES 11N3TH, YR$ IFTOOQT1MP. STE* DATA.
..1 $-Y).AR ACTICW PERICD S.00 1

X%Q EQUALS 1.5 2.5 3.5. 4.5 7.5 15.0, 25.C, 35.0. 45.0 55.0, 65.0, 16,0.

WP EWALS 50.0

O

,

7

O

,
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-- . . - - -.

B L P. I ' >N - EhFkGy FUP t.3 * keno Creen C OD F. . f* : 4..;OS - AP E A (01/891 P A M, 4

EL 7 5 F. i C AS P h. A WY LATA: f:!un in 09/G9/9)

POPVIAT1CN 01 S1 B i BJT I ON

! h kNE hr thR F EsE tR sst s ssW $W asw w www hw Nww

r.!!4HETtas I a 0 22.5 45,0 6 '7 . 5 93.0 112.5 135.0 1U.5 100,0 202.5 225.0 247,6 270.0 292.5 315.0 131.h
__ _ ,. . _ .

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

l

1.0- 2,a 1 0 0 0 0 D 0 0 C e 0 0 0 0 0 0

1

2 C- ).9 i 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 C j

3 0 4,O i & C 0 0 0 0 0 0 0 0 0 0 0 0 0 C )i

t

4.0- 1.0 ; O O O C 0 0 0 0 0 0 0 0 0 0 0

6

6.0 10.G i 0 % 'A C ' 1 0 0 0 0 0 0 0 0 0 0

i

13 0*20.P 1 6 ) i276 0 4 0 3 $ 2 0 0 C 0 0 C 3

I

20.0 10.0 1
7 31 J3 10 11 11 1C 10 10 9 21 22 14 14 14-'

|
30.0-40.0 a 24 12 42 32 10 11 10 w G 0 0 0 0 14 14 61

|

|

40 * - 4 ') 1 0 2 i9 0 0 0 0 0 0 0 0 0 C 0 0 0

0 9 0 e r 0 v 0 0 0 0 200 0 0 0 0SO . D 40 '

60 1^10 0 1 0 t u C 0 0 0 0 0 0 706 0 0 0 0 0

1

7L 9 80 G 0 0 0 C C 0 0 0 0 0 0 256 0 17635
- - . - -- --. . . . . . .

I
il 47 !)71 LS 31 23 24 15 12 10 715 221 J2 242 24 17703

SC i

TOTAL l hD kM PvPuLATION 15 20615 PERSONS

l

i
,

1
i
1

i

O

,

I

i

l

I
.

O'
.

ATT 18.1-12

(Revised 2/94)



|
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NEGIONt ENEDGY Fb'Ei.$*Rene Creek * CODF, s MI LDOS * AREA (03/99) PAGE $ '

$
.

METSff; CASrta wy - DATAt f i g urt . iri 09/09/93

Tf N!TE flAMENT DAT A rca sousCE NO. 2 173* 1 30+ 1001

1 kODES= 1 2 3 4' AREA 50VRCE ELEMENT NO. *

0 NODAL CODRD! HATES (MJ s
kOCE NO. - 1 M9= -1.0$00t+03 Ya* +3,3600t142
h0DL ho, * 2 XS* 5,0490E+02 YS- 9.6000E+01

3 Ks- -1,120GE+03 YS= 2.4000E*01* N00E WO, -
* NODE NO. ~ 4 XS* 3,8400t+02 YS- 7.9200E*02

:

,

i
1 . ,
1

J

,

-1

0
,

:

i

I

i
,

I

i

|
1
,

i

|

|

)

|

0
|

1
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REGIOWs I N F.RG f F~Utl.5 Meno Creet CrCE : P. ! LLC:5-ASTA (C3/093 P Af,E 6

MS TSEl i CA5FF9 mr EATA: f : s san . in 09/09/93

f!Hlif El.9ENT DATA t'C A BOUnct kL. 3: IPR. 1 ID* 5002

APFA SOLRCE E LP PAKT HO = 1 N ' JL, L 3 = 1 2 3 4

C h; D AL Civ .iC1 kAT E9 t4)

4.1'4Ct*03 YS* 7.EIOCE+02A'rr hG. = 1 Esa a

h v. . A. No, * 2 NS- 1.t36CE+03 75= 1.700C560)
N ;;E ha = J X5 1.L091?*D3 Y5 9.36tet*C;

NO F VJ - 4 N3= 1.310CE*G3 YS* 1,392LEtC)

O

O

- ATT 18,1-14

(Revised 2/94)
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|

REC 10Ne EH.8CT FUELS.Reo Creet 00:1E 3 MILDOS-AREA 403/86) PACE 7

MRTSEft 0 ASPER KY DATA: futun.th 09/09/93
D
F

.

NUMMR or BOURCES. 4

P.M RM M KMJ C1/ YEAR PSIEE M/SEC

...___.. ...............E NAMESET EXIT VEL SOURCX Y 2 AREA Th-230 Ra-226 Po 210 Kn-222 ID
. ... ...._......,.. ..................V..238NO.

.................... ...................._...... . . . _ _ . . . . . . . . .

1 - 0 .12 - 0.00 7.30 0.0000 0.00E*00 0.00E+00 0. 0 0F.* 0 0 0.0DE+00 6.00E+00 1901 1 4.00E*01 SOURCE 1

2 0.00 0.11 0.00 0.8611 0.00E*00 0. cot +00 0 00E*00 0.00E+00 4.71E+01 5001 1 0.0cE+00 souncE 2

3 1.63 1.20 0.00 0.1362 0.00E+0c 0. 0 0 r.+ 0 0 0.0cE*00 0.00E+00 1.39E+00 $c02 1 0.00E+00 source 3

4 -0.20 0.00 0.00 0.0000 0.00E+00 0.00E600 0.00E+00 0.00E+00 1.32E+C2 1004 1 4.00E-01 50VROE 4

lIMPUT tArLa Acitv1TIta. PC1/0 AMAD AND FRACTjONAL DISTRIBUTION ''
................. 1UM.... _ ... . .... .LF. AD.. ... 3ET... 1. 6....._._......... 54.0....3.0 7.7SET URAMIUM THOR RADIUM

.. _ I.._

1 0.00E40G 0.00E+00 0.00E*00 0.00E+00 1 0.000 1.000 0.000 0.000 i

1

2 0.00R+00 0.00E*00 0.00E+00 0.00E*00 2 1.000 0.000 0.000 0.000
3 0,00E*00 0.00E+00 0.00E+00 0.00E*00 3 0.000 0 000 0.300 0.700

PARTICUIATE SOURCE STPENGTH MULTirl.trJS BY ?!ME STEP. 1 TIME STEPt5) 1|$ED FDR THIS SUN .

SWRCE T$TEP 1 TSTEP 2 T3frP 3 TSTEP 4 TSTF.P b TSTEP 5 T5TEP 7 T8TEP 4 TSTEP 9 75tEP10
,

1

E UM M.R 1.00VRS 0.00YAS 0.00 YRS 0.0cYR5 0.00fas 0.00 YRS 0.00 YRS 0.00YB5 0.00 YRS 3.00Yas ]

.. . . .. ... ... _.... . ...... ..... ..... ............... ...... ... ... .. .......... ............. . .. .......
'

1 1. 0 0 0 F. + D O 1.000E*00 1.00ct+00 1.000E+00 1.0uct+00 1.000E+00 1,000E+00 1.000Et00 1.000E+00 1.000E*00-
2 1. 0 0 0P. * 0 0 1.000E*00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+0D 1.000E+00 1.000E+00 1.000E+00 I

3 1.000K+00 1.000E+00 1.000E*00 1.000E*00 1 000E+00 1 000E600 1.000E+00 1.000E600 1.000E+00 1 000E*00 1

4 1.00^E*00 1.000E*00 1.000E+00 1.000E+00 1.000E400 1.000E6DO 1.000E+00 1.000E+D0 1.000E+00 1 000E+00

R4 BON SOURCE STRENGTH MULT!PLIE.RS BY TIME STEP, 1 TINE STEPt$) VSED FOR TH!$ RLN
SOURCE TSTEF 1 TSTI:P 2 T8TEP 3 TStrP 4 TSTEP $ TSTEP 6 1 STEP 1 TSTEP 5 T5tEP 9 TsTEP10
NttbER 6.G0YR8 0.00YR3 0,00YR3 0.001Rs 0.00 YRS 0.0cYRs 0.00tR3 0.00YR3 0.00YR$ 0.00 yrs
.. ,_ .. ... . ._ ... ...._.. ,.. ............__....- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . .

?
I 1.000E*00 6.000E*00 1.000E+00 1.000E*00 1.000E+00 1.000E+00 1.000E+00 1.000E600 1.0001+00 1.000E+00
2 1.000E600 1.000E+00 1.000r+03 1.000E*D0 1 000E+00 1.000E+00 1,000E+00 1.000E+00 1.000E+00 1.000E*00
3 1.000E+00 2 000E+03 1.00DE+00 1.000E*00 1.000E*00 1.000E+00 1.000E 00 1.000E+00 1.000E+00 1.000E*00
4 1.000E+00 1.000E*D0 1.000E*00 1.000E+00 1.000E*D0 1.000E*00 1.000E+00 1.000E+00 1.000E+00 1.00Df+00

0

.

;

,

(
,

I

' ~
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DIC 04- INLkCY F L F L1- R er.e Crees CZE - M' W S .*RES (03/89) PAGE 8

Mt+27 : C AM t. it df CA"A: f: tun in 09/09/93

I h M A !.A7105i ! BE CDhVLPS10N f A"109 5, M3fM/YR PER PC1/M). TOR AGE CROUP OF INEANT

C A M A;>. I,) pa U-214 U 234 Th 230 A4-226 Pb 210 B1-210 Po 210
. _. . . . .. _ -. ... _._-___ . .. .. .. ..__... ..__ . . . . __. . .

E n t ;Tiv 3. 4 2 t + C 3 3.8 R*03 4.68E*03 6.49E*02 1 14E*02 4 .10F. + 0 0 8.4GE+02
w m t. 4.04Fs01 5.41F+0) 2.17E+04 S,92E+C2 5.47E*02 7.03E-02 2.1CE+C2
A s c . s i n '; 2.49 *^4 3.05L+04 3.10 F.+ 04 4.17E*03 1.07E+01 n.96E*01 3.36E*03
L!u n 3.htr-01 3 23D C1 1.16E+C2 4 . 4 2 8. e 01 2 . 8 3 F. + 0 3 1.32E+00 2.54E*02
F ;i:Nt Y 4.67E+0; S.?1EeC1 1.21E+01 1.65E+01 1.08R+C3 3 4tt+01 a.32F+03

D Ayx . 3.0 p* U 230 '234 Th 230
___ _-226.. ... ... _ . . .M - 210. , .. . . . .

Ra Prr210 Po-210
. . _ __ _ . .

F.Y t t r 7 J J 7.64E*03 2. 3 h * 0 3 3.05E*03 4.63E*02 1. 962.+ 0 2 3.25E*00 7. 2 f.F + C 2
s... p. E 1.561401 3.95t*01 1.57Ke04 G.64E+02 6.94t*02 8.95L-02 2.37E*C2
A W.ich0 1.7DE*04 1.94F+C4 1 9EFe04 2 . 6 3F.+ 0 3 S . 3 2 t. + 01 3 77E+01 2.12E+03
L'vFR 2.4tE<C1 2.38E 01 4.41t+01 4.95Fv01 3.D8E*03 4.69E*00 2.88E*C2
F J ; h r.1 3.44E*01 3.5+F*01 8.73t+00 1.8sE+01 1.16E*03 4.13E+01 1.49E+03

G AMD- '.7 pm U 239 J-234 Th-23C Ra-226
,. . __.._ . . . P t>". 21 D .. ..D l .210 ._ __.___ .Po 210

. . ._ ...

rrae ?lv 1.11F.03 1 25F+03 1.5$E*C& 3.06F+02 2 . 2 B *.+ C 2 2. 91 E + C-0 1.61E+02
ts u 3.6tre;, 4..,t+c; 1,ltre04 4.37E*C2 7.46E+02 1.277-01 3.00E402
A r: 1.u 7 . 5 D r. * 0 3 e.34E 03 8.46I+C3 1.14t+03 6.67E*Cl . 7tr+01 9.16!.*02
L ; Vi r 2.10h On 2.47E .. 7 . 5 7P. * 01 6.37te01 3.71E+33 2.30E*00 3.52E*02
F l:hFf 5. 7 2 E *( 1 4.2a + C1 7 . 71 E + f. 0 2.51Esci 1.39E+03 5. 34 5. + 0 i 1. 8 5E + 0 3

pun 24,; pm 1.' 23A U-214 Tr. - 2 3 3 Ra-226 P b - 210 B1-210 Po-210
. . . - . . - .. . . , , . . . ...... ..._,.. ._ ... ..

tr>fLT:V 2.4 R*00 2.'4E+i? $.25E*02 1.45F*02 2.l?t*02 1.02F*00 4. 9t E.* 0 2
9: is. r. 2.r4r+02 2 . 2 0 7. e 01 6.11E+03 7.7tE+02 7.13E+02 1.4GE-01 2,66t+02

Av a . ..m u ODE *' O.Let*CD 0 , 0 0 E * '; D 0.0DE*00 6.30F+01 0.bCE+00 0.00E*0C
l i vl 4 . 09r-0. 2.4CE-01 3.92E4Di $ . 9 3F. + C 1 3,$SF+01 2.53E+00 3.12E+02
p t: r. f 2.10 F + 0 '. 2.3R++C1 3.99E+DQ 2.34E*C; 1.32R*03 4 . 'f 3 F * 01 1.64E*03

AW.:= t. . ) pt U 238 U-234 l b - 2.10 Ra-226 PD-210 Bt-210 Po*210
_ . .. _ . . . . _ . . . . . . _ . . . .__ .. ___. ......... .. ... ... . . . _ _ . . . . . __.

FFM t!V 6.97E*03 7.fiF*01 9.CLF*03 1.ltr+03 1.15F+02 6. 5 2 t.+ 0 0 1.30E+03
mwt 8.37P*04 9.3SFa01 4.21F*C4 5.4?E+02 $ 19E*C2 4 . 0 4 F. - 0 2 1.75E*02
AV. I.t h 3 5 8 4 F 4 l,4 6.67E*D4 6,73E*04 9.03F+03 S.0CF+01 1.21E*02 7.29E*01
L i n it 6.1 R-D1 5.3SE-Cl ? . fc6K + G2 3 . 6 4 i' * 0 L 2.60E*03 7.62f-01 1.94E+02
N ! '.,h t y 't . t,3 E * 01 s . 5 W 4 01 2 .1 ? E + '! 4 .43E*01 1. 0 9t + 0 3 2.51E+01 1.10f+03

O
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|

REG!DNi tNI HY P'UE LS-meno Creen CODEt MILDOS-AdEA (03/99) PA4: 9
PETSEfr CASPED WV DATAs faren.sn 09/09/93 |

..

-

INHALA710N DOSE CohvERSION FANR5 ** REM /YR PER PCI/M3, FCR AGE CROUP Dr CHILD

... ... ...... ~ ...... . .. ....- ......... .. .... ~.. ......... 226'....~..PD-210...........-~... ...... ......,...10.B1-210 Pe-2AW.AD. 1.1 pa U-238 U-234 Th-230 Ra-G
...

I' r F L CT I V ).64r+0) 1.84E*c3 2.SaE*03 1.62E+02 0.37E*01 1.97E+00 2.0bE+02
EFJRI: 3. 2 3F. * 01 3.60ke01 1.71E+04 1.06E+02 4.00E+02 S.14E-02 2.27E+01
AVG .1SW O 1.32E*04 1. 4 7F.+ 0 4 1,49E+04 1.18E+03 2.30E+01 2.70E401 9.b3E*02
L i vl' R 1.62E.01 1.46E-01 6.5cE*01 9.12E+00 1. lee *03 6.53E-01 6.00E+01
E;DNEY 2.049 01 2 29E+01 7.00E+00 4.42E*00 4.9eE*L2 1.61E+01 3.19t+02 ,

0 .234 U 234 Tn-230 Ra-2 FD-210 B1-210 Po-210 I. . . ....... . . ~... ~... ............-..... . ...~....... ...... 26.. .. ~ .~.... -~....~ .-.................... i

p.AD. 3.0 pm0

ETFLOTIV 9.97t+02 3.12E+c3 1. 6tt.+ 03 1.16r.+ 0 2 9.11E*01 1 56E400 1.69E602
EVJN E 2.38t+01 2.66E+01 1.38E*04 2.09E+C2 4.35E+02 6.67E-02 2. 5 7E.+ D 1

AVG . LONG s.32E+03 9.31E*03 9.3 9t+ 0 3 1.45E+02 2.50E*01 1.71E*01 6.01E+of
IIvt.R 1.14E-01 1.DeE-01 4. ICE +01 1.02E*01 1.29E+03 1.07E-01 6.7tE+01
RIDNEY 1.51E+01 1. 6 9r.* 01 1.07E+00 4.95E+00 5.37E* 02 ' 1.91E+01 3.61E+02

0 v.AD. 7.7 ps U-236 V-234 Th-230 Ra-226 PD-210 Bi-210 Po-210 '

FtrECTav 6.3)f*02 S.97E+02 9.93E*02 6.72E*D1 1.10E*02 1.40E+00 1.56E+02 I

nowE 1.46E+01 1.51E*01 S.90E*03 2.43E602 4.88E+02 8.34E-02 3.00E*01 |

Avc . LUNG 3.59E+03 4.02E403 4.Lbt+03 3.22E+02 2.76E*01 7.36E+00 2.60E+02 i

(IVER 7.77E-02 E 02E-02 3.31r+01 1.24E*01 1.47E*D3 9.15E-01 7.97E+01
MIDutY 1.14E+01 1.29E+01 3.b9E*00 S.99E*00 6.14E*02 2.35E+01 4.26E*02

,

|

C A'+AS.6 4.0 pm U-230 0-234 Th-230 Me-226 Pb-210 Dt.210 Po.210 '

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

Errc11v 1.19E+00 1.31E+00 2. s t r.+ 02 3.15E+01 1.04E+C2 a.77E-01 1.02E+02
'

Ix. tit 9.29E*D0 8.54E+D0 4.61E+03 2 . 2 6r.+ 02 4.67E*02 9.1SE-02 2.66E+01
Av3. LUNG 0.00t+00 0.cDE+00 0.00t+00 0.00E+00 2.64r+01 0.00E+0D 0.00E+00
liver 3.67E-02 4.S4E-02 1.11F+01 1.lbE*01 1. 41 T.+ 0 3 1.0DE+00 7.07E+01
KIDNEY 6. 4 6!.+ 0 D 7.24E+00 1.86E400 $.SSE*00 5.82E+C2 2.09E*01 3.7tE*02

U-238 19234 in-230 ka-226 Pb-210 B i- 2.10 Po-2100 Am:> 0.3 pm............ ..........--... .............. ,............................. .........................--.......
"

... ....
i

EfrECT]V 3.34E*0) 3.74F+03 5.00E+03 3.06E*02 5.76E*01 3.26E+00 3.24E+02
W 9.E 6.17E*01 6.89E*01 3.11E*04 1.77E+02 4 . 09E.* 0 2 3.06E-02 2.01E401 ']
AVG.luu 2.86E+04 3.20E+04 3.22E*C4 2.56E+03 2.33f+01 5.66E*01 2.07E*03
LIvFR 3.07r. 01 2.68E-01 1.2fE+C2 8.39E*00 1.24E*D3 3.39E-01 5.29E+01
EIDhty 3.91E*01 4.38E+01 1. 36E* D1 3.92E+00 S.12E*02 1. lee +01 2.80E*02

0

1

i
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I

er ;;cg . thtALY F LE.I S -D enc C r ee s COCE Mill >CS- AR E A (03/89) P ACT 30
P F 7 0 ). * CAirfN Af EAIA. f : T ut. . i rt C9/0k/93

. |

1 p A1.A71.L k te s t. C'7NVERSION PACTCHS, Fiv.J4 / YD Ff R P !/P3 FOR A:'E GEOUP CF TLE NAr.;E i

2.14 7t-730 #s-226 PD-210 B1-710 Po- 210
0 reAL- i 5 pt U-239 w

. . - _ __ _ . __. . . ...... .. ... .. _.. ... _ _ .... _ .. .

EFFIC 5.$5t+12 9.62f*L2 1. 7 7E * 0 3 9.2CE*01 9.0tt+o. 2.13E*00 9.3d2*c1
p ,h r. 't i v 4.ItteCl 4.63E+Ci 1.41E+C4 7.G7E+C2 9.!sE*02 1.23E-01 1.46E*01
A 6.1 C N'; f DBE*f3 7.(9E+C) 7.76E+03 5.21E*02 9. 61 f. 4 0 0 1,12 E.+ 01 4.20f*02

1.1 vF P 3.43E 92 7 . 3 0 f. - 0 2 3.76t*C1 5.3GE*00 5.07F+C? 2. 3 ? F.- 01 2.73re01

F| 'W Y 1.17F+0! 1. 31 F. * C l 4.29Ee06 5.89t+00 2.39E*Di 7.74E*00 1.65E*02

0 AwC* 3 L yt b 2 38 U ?>4 '! i 2 3 ; Pa 226 *D-210 Bi-210 Po-210
. . __ _ . . __.-.... . . .._ ... . _ ._ ... .. ...

.

EFsFCTzy $ . f t.r e r 2 $.33EeC2 1,1(reL3 6.56t*D1 9.87E+C1 1.69F+00 7.74E+01
t%A r 3 06r:01 3.41E*01 1. 4 3 t * 0 4 7.87E*02 1. 0 4 r. * 0 3 1.17E-G1 1.65E*01
A s , . ! L N '; 4.34E+03 4 e5FeC3 4.9eE403 3.29E+C2 1.03E+31 7.06E+00 7.65E*02
.. . W M 5.95!-02 5.39E 02 2.72E+01 S.94Et00 S.51E*02 3.C3E-C1 3.0aE*cI

P IDNf f 0.61F+50 9.64E*CU 3.10t*LO 6.60L+Ob 2.50E+02 9.18E+00 1.870+C2
0 AVAp ',7 km V-230 v. ? 3 4 Tr.-230 Ra-226 Pb-210 B1-210 Pc-210*

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

EFFftTIV 2 7 6 T. * 0 2 3.12F'02 6.62E+C2 5.88F+Cl 1.10F*C2 1.4CE+tC 7.18E+Q1
fwNF 2 471+0i 2.77F+0L 9 . L 8 5. + 0 3 1 49E+D2 1.2?C+03 2.CBE-01 2.03E*01
An ..t. h ; 1.s7t+03 2. C H + C ) 2.11E+t3 1.42E+C2 . 24r+C1 3.30E+00 1.15E*02
.J; vt P 3. 8 9f C ? 7.s(t-07 ,. +3F+01 7.11E*CO 6.61r+D2 4.10F-01 3.75f*01

F I t:N$ r 6.16F+00 6.97E+00 1.9 F*00 8.61L+0C 3.07E*t2 1.1EE*D1 2.27F+02
b p. W 54 t p U-239 4-234 Th-233 Ra-126 Ft-710 81 210 Po 210'

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

f.rt e. IV 6.??f 03 6. tit-Cl I,68?+02 2.7(F'U1 1.04E*07 5. 7 7E -01 4.10E+01
1k ;9 r 1. 4 f. t + C ) 1.5Tr*Q1 4.70F303 0.83F*C2 1.17t+D3 2.29E 01 1.00E+01
A / r, .. t N '; C . DPf + C 0GF*r0 C . L' C E * 0 0 0. DOE +00 1.lef+C1 C.GLE+03 0.CDE*00
lin n 8 3 F. - 2. ! YF - 0 2 8.99f*CC 6.62r*00 6.32E.C2 4.SCE-01 3.33E*01
klai 3 . ', o GD 3.*2E+00 1 t?F'00 4.02E+00 2.91t*02 1.05E+01 2.02E*02

r *A.S. C.A p- e 736 C /34 Th-?)C Ra-2/6 Pb-210 B1-210 Po-210
. _ _ . . . - . . .... . _ _. ... . .-.. .

; f t e ct:- 1. 7 4 p + f: 3 . 95T 03 3 . 4 4 7. + 0 3 1.50E+02 6.;6t+C1 3.20E+00 1 48E+C2'

. TV 1.44Estl B 3H '01 3.837404 6.46E+02 1.01r+03 7.54E-C2 1,7 4*01

| Aj; l '. s .; a H + '' 4 67Te04 ..f#F*c4 1.11E 03 9 99E+09 ?.42E+01 5.11F+02
.

.540-03 . ? f t *.1 6.64F*Cl 4.70F+C0 5.33E*02 1.45E-01 2. 4 a r.+ C 1i t v! e 2

|6E+;2 $.91E*00 1.50E+02p:;2ry c a.y . 0 ; 7 9? ev ' S01:* 00 4 . 7 0 E. + C C 4
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r
RE0!DNi ENEm p FVE!.$-Aano Creek COCE: Ml l.CCS - A R E A (03/89) PAGE 11

MET $ETt CASPEA WY DATA) ftrun.in 09/09/93
. .

.

: ItHALATION D93E COhVT4310M FACTOR $, MAEM/YR PEA PC1/M3, FDR ACE CROUP OF ADULT

. - . .. . ... . .. . .. .i .- 210 . . . . .- . .P o * 210.'
'

0 AyAb. 1.5 pm. . . . . . _ . . ...............................~....-226.,....~P.b.-210 B .U-23s 0 234 Th 230 ha
. ._ ... .

.. ....___

ErrECTIV 7,13E+02 s.02E*02 1 61E*03 5.41E*01 6.97E+01 1.64E*00 5. 01E 4 01 '

- n JhE 2.30E*01 2.57E+01 1.57E*04 2.19E*02 5.64E*02 7.24E+02 5.82E+00
AV O .1.U N G 5.73E*03 6.41E+03 6.47E*03 3.47E+02 7.92E+00 9.32E+00 2.80E*02
LIVEA 7.03E 02 6.09E-02 3.42E+01 2.94E+00 4.23E+02 1.97E-01 3,82E*01

FIthEr 9.73E+0D 1.09E*01 3.a9E+00 2.94E+00 1.99EiO2 6.45E+00 1.10E+02
U-236 17234 Tn-230 ka-226 P b-210 Bi-210 70-210

4 AMAD. 3.G pm
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . ~ . . . . . . . . . . . - ~ . . . . . . . . . . . - . . . . . . . . .......s

. ...........-

EFFECTIV 4.34E+02 4.85E+02 1.05E*03 3.s6E+01 7.59E*01 1.30E*00 4.84E*01
BONE 1.70E*D1 1.90E+01 1.43E+D4 2.46E+02 6.L2E+02 9.26E+02 6.5tE+00

AVG. LUNG 3.62F+03 4.05E+03 4.00E*03 2.19E*02 s.61E+00 5.SSE*00 1.77E+02
L3VER 4,96E-02 4.48E 02 2.472+01 3.30E+00 4.59E+02 2.62E-01 2.05E+01
KIDMEY 7.17E+00 0.03E+00 2. ele +00 3.30D00 2.lbE+02 7.65E+00 1.25E+02

...... .................. -.o 210. . .210 B1 210 PRa-226 PTn-230
a.... ................. ...b-.0 AMAD 7.1 pre U-238 U-234

.

FIFccTIV 2.32f*02 2.6DE402 6.62E+02 2.00E+01 5.45E+01 1 OsE+00 4.23E+01
ilON P. 1.12E+01 1.26E*01 9.CSE+03 2.19E+02 6.7aE+02 1.16E-01 7.51E+00 ,

Avc,LvNG 1.56t+03 1.75E+03 1.76E+03 9.46E+01 9.53E+00 2.54E+00 7.63E+01
LIVER 2.99E-07 2.97E-C2 1.5tE+01 3.74E+00 6.08E+02 3.16E-01 2.34E+01
RfDNEY 4.75E*00 5.32E600 1.79E*00 3.74E+00 2.36E402 9.04E+00.. 1.42E+02

.... .............. ...._...... .... ........................... ............. . .... 10'........ Bi-210. .. ... Po-210.. .
AMAD 54.0 pm U-238 U-234 Th-230 Ra-226 PD-2...0

ErrECT!v 5.18E-01 S.71E-01 1.stt+02 1.31E401 8.03E+01 6.75E-01 2.77E401
MONE 6.37E+00 7.12E+00 4.7cE+03 2.60E+02 6.4aE+02 1.27E-01 6.66E+00
AVG. LUNG 0.CDE*00 0.00E+00 0.00L+00 0.00E+00 9.11E+0D 0.00E+0D 0.00E+00
L1*v F R 1.415-02 1.68E-02 S.16E600 3.49E+00 4.86E+02 3.46E-01 2.0BE+01

3.26E+02Fl:NLY 2.69E400 3.01E400 9.29E.01 3.49E*00 2 24E602 3.05E+00
B1 210 P0-2100 2.MADa 0.3 pm U-238 tJ - 2 3 4 Th-230 Ra-226 PD-210

, ....._.. . .._. . . ..................................................... .............................................
FFFECTIV 1.45T*D3 1.63E+03 3.12E+03 9.86E+01 7.30E+03 2.72E+00 9.2?E+01

' noNE 4.41E*01 4.97E+01 3.e3E+04 2.09E+02 5.92r+02 4.44E.02 5.29E+00
! AVG. LUNG 1.24E*04 1.39E+04 1.40E+04 7.53E+02 8.33E*00 2.02E*01 6.07E+02

LIVER 1.40E-01 1.1&E-01 6.64E+01 2.00F+00 4.44E+02 1.21E-01 1.65E+01
KipNEY 1.56E*01 2.00E+01 7. 5 f.E * 0 0 2.80E+00 2 13E+02 4.93E+00 1.00E+02 ,

EXTERhAL WHOLE BODY DO5E CONVERSION FACTORS
U-238 Th-230 Ps-226 Pb-210 Rn-222 Po-218 Pb-214 S1-214 ,

0ROUND, Ma/YR PER PC1/M2 3. 7 0E -0 6 6.12E*07 9.47E-07 2.21E-06 5.03E-09 1.10E-08 3.16E-05 1.85E-04
CLOUD. MR/fA PTR FCI/M3 1.23E-04 3.59E-06 4.90E-05 1.43E-05 2.83E.06 6.34E-07 1.67E-03 1.16E-02
WORR1NG LEVEL CONC 1.NTRATICN FA"TOk$. WL PER PC1/M3 1.03E-06 5.01E-06 3.73E-04

i
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kIG.tk; E m p s.1 f e.:.5-Pe e riees rm F : M UV.3-AktA 403/09) P AGP 12r

M Ysf1 cAsr*R by ;. A Y A : f re in 09/09/91

I W 'iE 5 ! : 0W D:/FE CNJ.R S i n i F ACTCH S , HAEM PFR PCI INCESTED

Av La n. v T I 5 5 )F U-234 u-234 Tv234 T 'i - 2 3 0 A4-226 P te-210 fil - 210 Po-210
. . . . _ . . . _. - . .. . . . . . .

i 6;F-02 1 7eE C2 0.57E C4 2.511:-02 2 lit-02 3 llE 02 3.0BE-05 7.45r-02isr As F i t r.ct ,

| 5. iA '. FL N E 4.4*5 C2 % 41F - 02 9.24F C, 4.39L-C2 1. 0 9 f. - 01 1 06F. Ol 6. DOE-07 ) 24F-02

l ss * 1.: vP R 2.Q5 04 3.15 F.- C 4 4,93f 01 .) 74F 33 6.44E-CJ 3.42E-01 7.5??-06 4.44F-C2
P I ' rs F. y 4 9M -C2 S 71F 02 4 38E 07 3 ' J f. - 0 4 3.3JE-C3 1.35E-01 2 . 8 (f. - 0 4 2.23E-01j u r e.T .-

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

sn.,e EF5E^T!v 9 95E-04 1.14r-03 $ . '3 01. - 0 5 1.53t ,a 2.30L-03 3 . 6 '.' L - 0 3 1.CtE-05 9.127-03
c p I :. hv 4 . B E F. - C 3 5 43E-03 1.. E-07 3.32E-03 2.50E-C2 1.86E-02 2.53E-C1 2.07E-C3
f, n . . , Irvfp 3.74E-tS 4.20E-CS 6 7tF-08 1 4hE 04 1.32L-03 0.41E-C2 1.0)L-06 6.eur-03

C h1L ) FIN Y (.ClE-03 6 ME-03 5 34t-La 1.54t-05 6.44E-04 3.54E-02 1.40E-0% 3.44E 02
. . . . . _ .. ..... __.. . .. - . .... ,

"* s Au s p F rr!v 7.9 r-04 4 8)E-04 4 22f-05 1.2CE-03 4.2?E 03 1.??E-02 1.4CE-05 4.85E-03
T ! s A .i h. s t. 1. q M ~ c1 2.J5t-02 .).?7f C7 3.32E-C3 1. 0 9F. - 01 2.35E-01 7.S7E-07 1.65E 03

r s . .S e 2.1W 0% 7 390 05 3. 4 5 t;- 0 9 S.94F-0$ 4.14E-04 4.75E-02 9.07E-07 3.66E-03Tp nro

F1: LF1 J.eis-03 4.33C C3 3.43L-uS 6 . 8 0 E. - 0 6 1 G 2 4.- 0 3 2.1EE-02 4.62E-Ci 2.04R-C22. r. h a r
.. . __ ._ .. _ _ _ . ..

A. 'iT ! Fi t r1IV .SM 04 2.94E 04 1. 3 t E - G S 5 415 04 1.32f-01 S.lCE-03 6.30t 06 1.94E-03
At J x bi 3 7 4 e. Gt 4 . ; ti. - C 3 7.20E-te 1.13E 03 2 , 5 3 f' - 0 4 t,10E-CA 2.61E-07 4.22F-04
A: . Vt p 8 51 r :,6 4 $ $ f. - 0 6 1,54f. ce 2 20E-05 3.39E-04 2.2&E D2 4.70E-07 1.60t 03
E + hit w f 1.54+ 03 7)( C3 1 3 ' Y. - C f 2.52F 06 3.39E 04 1.04E-02 2.2LE-05 4. 2 W-0 )

ENVip p hTAL C:,,n E NTir A T i tN F ACT MS

. FO-210UN;rU MAT;aN P A ." a P W. ') TYPE U-238 Tt-J30
Ra_226..._ . _. .. . . . .. _ .

ED . AE 2.StE-03 4.20E-C3 1.4CF-02 4.00E-03
'. ;! Pi > 5. M LE 5 3

9.v.
PFw3:UN LL S S PCTATO 2 . 5 'J E -- 0 ) 4.50E-03 3.;CE-03 4.00F-03u:V.

3:v. .?fh5.- J 'i S P! M.w G. 2 ICE-03 4 . 2 . fe 0 3 1.4:E-L2 4.0CE 01.

B:' c l >E *. 5 t oh ! ) 9 - F OR A M 2,50E-03 4.20E-01 1.835-02 2,00E-02

P.v. . l W N 3 ; .'N LF S $ ST FFEL 1,50E-L3 4.2GE-03 0.2CE-02 3.6CE-02
1 91. P '.1 / M G l- t E / Til: AY W AT 3.4Ef-04 2.0DE-04 5.lLE-C4 7.1CE-C4
f M;. P C 1/ ,. PE h PCl/ CAY PlW 6.10E-04 5 0;E 06 5.90E-04 1,20E 04

f i. C T . A JM 5' P ^. A T ; eh E D . Af4'; . 00E*30 a.CDE+DO 1.00E+C0 1.00E*00
FPArt!:A 1* FC F5'floh PCIATO 1.00E-01 1. C OF Cl 1.DDR-01 1.QCE-01
17. A.:7 | '. N IN r PCMT.ON In:iLW G. ..U'.E ti 1.DCE-OL 1.00E-01 1. DOE-C1
t h A r 71 M IN EC F @ T I''.h F G AGF. L . O 'J E + 0 C 1.CGh+0C 1,00F+00 1. C C E. + 0 0

1.0 E+07 1. 0 0 E. * 0 C 1.CDE*00P P AC'- eN IN r.D Pt se TICN ST. F EF.P 1.0Ct+00 J

T IMi. STEP !.il FI N CE NT V AR I ABl.ES
hJ '! I ME STEP N A.ME FATJ37 CF ACT GFA0f GFACT GTACT TFACT TI' ACT TFACT TFACT

U-238 Te 230 Ra-226 PD-210 U-238 Th-23D Ra-226 PD-210
- _ . . . . .. ____ . ...._ _ _ . __ - , _ .... . _. __

1 5 7! R AC ON PF a !M 1.CDCE*00 1.h/5F'C# 1.525f*00 1. 9. 2 3 E * C 0 1,413E*0B 1.t22E*Jv 1.622teGG 1,622F+00 1. 619F. * 0 C

h / f A',''~ 2 . t 4 L +;2 GP F A 'i ( 4 )-1. 7 C 't * C 9 1. v4*C1 1.679f*09 E.943E+08 TPFACT141-1,630E*00 1. f.3 8 t * 0 0 1.636E+00 1.624E+00

0

,

I

O
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PEGIDNs Mf RGY TUEL3-Reno Crees 000E MILDOS- AREA (03/096 FA0E 13
ref5ET: C A3 P ER EY CATAt (stan.in 09/09/93

71ME ETEP NUMBLR 1. 5-YEAR ACTION PERICD DURATION th YR3 is. S.O

CCMCfN79ATIDM DATA EOR THE N DIRECTION, THETA EQUAL 3 0.0 DELREES

TOT AL alR (*ONCENTRATIONS. PC1/M3, AND WL
i

....................21%. ... .. .....

'

Bi-214 P b- WL. . . . ... .... . . _ .... ..... ....... ........ ...... ............. ....... . . .. 214KRHO EM 1h239 Tn- 2 30 Re-226 Pb-210 p re- 2 2 2 P4-218 Fle

1,5 0.000E*00 0.000E*00 0.000E*00 0.000E+00 5.$15E+00 1,004E+00 1.501E-01 3.993E 02 2.764E-Os 2.949E-04
2.5 D 000E*03 0.000E*00 0.000E400 0.000E+00 4.947E-k1 4.062E-01 e.920E-02 3.1C1E-02 3.583E-Ce 9.864E-07 ,

3.6 0.000E*00 0.000f*00 0.000E*00 0.000E+00 2,636E-01 2.214E-01 6.461E-02 2.540E-02 4.089E-08 6.560E-07 i

4.1 0.000E*00 0.000E*00 0.000E+00 0.000E*00 1.565E-01 ' 1.473E-01 5.102E-D2 2.1951-02 4.415E 08 4.923E-07 ,

7$ D.000E*00 0.000E*00 0.000E+00 0.000E*00 6.224P-02 6 1525 02 3.132E-02 1.641E-02 4.BBSE-08 2.833E-07 |
15.0 0.000E+00 0.000E400 0.000E*GD 0.000E*00 2.044E-02 2.t44E-02 1.440E-02 1.094E-02 1.286E-00 1.400E-07
25.0 0.000E*00 0.000E*00 0.000E+00 0.00DE+00 9.564E-03 9.5701-03 8.554E-f3 7.275E-03 S.469E*08 4.036E-08-
35,0 0.000E*00 0.000E+00 0.00DE*D0 0.000E+03 6.850E-03 1.a54E-03 6.510E-03 5.127E-03 5.418E-06 S.339E-08
45.0 0.000E*00 0.000Fe00 0.000E+00 0.000E400 4.072E-03 4.074E-03 3.983E-03 3 411E-03 6. 2 96E-0 6 3.561E-09
$5.0 0.000E+00 0.000E+00 0.000E*0u 0.000E*00 3.075E-03 3.0771-03 3.046E-03 2.913E-03 S.160E-08 2.970E-08
65.0 0.000E*D0 0,000E400 0.000E+00 0.100E+00 . 424E-03 2.42$E-03 2.417E-03 2.3s11-03 5.020E-00 2.3665-00
lb.0 0.000E+0D 0.0 DOE +00 0.000E+c0 0.000E*00 1.977E-03 1.978E-03 1.979E-03 1.967E-03 4.es7E-09 3.941E-00

GROUND SURFACE CONCENTRATIONS. PC1/M2 ,

.............................. 210Pb-214 B1-214 P b-xitivo, NM U 238 Tn-230 Ma-226 Pb-210 Rn-222 Po+216
....... p

.

1.5 0,000t*00 0,000E*00 0.000E*00 0.000E*00 0.D00E*00 7.987F-01 7.947E-01 7.907E-03 1.172E-02
2.6 0.000E*00 0.000E+00 0.000E+00 0.00DE*00 0.000E*00 3.218E-01 3.21BE-01 3.218E-01 1.619E-02
3.5 0.000E*fD 0.000E+00 0.000E*00 0.00DE+00 0.000E+00 1.801E-01 3,001E-01 1.401E-01 1.734E-02
4.5 0.00LC*D0 0.000E*00 0.000E*00 0.000E+0D 0.000E+00 1.16)E-01 1.167E-01 1.167E-01 1.872E-02
7.5 0,000E+0D 0.000E*00 0.w00E*00 0.000E*00 0.000E*00 4.873E-02 4.873E-02 4.8731-02 2.011E-02

15.0 0.000F+00 0.000E*00 0.000E*D0 0.00DE*00 0.000E*D0 1.419E 02 1.619E-02 1.619E-02 2.241E-02
;5.0 0.000E+00 0.000E*00 0.000E+00 0.000E+00 0.000E+00 7.579E-03 7.h79E-03 7.679E-03 2,319' .2
36.0 0.000E*00 0.0DUF+00 0.003E*00 0.000E*00 0.000E+00 4. 6.- TE-0 3 4.637E-03 4.637E-03 2.29'1w(:
41.0 0.000F+0D 6.000E+0D C.000L*D0 0.000E+00 0.000E+00 3.227E-03 .3,227E-D3 3.227E-03 2.24.4 2

$5.0 0.000E*00 0.000E*00 6.000E*00 0.000E+00 0.000E+00 2.437E-03 2.437E-03 2.437E-03 2 .191 E - s 2

45.0 0.000E*00 0.000E+00 0.000E*00 0.000E*00 0.000E+00 1.921E-03 1.921E-03 1.921E-03' 2.132E-02
15.0 0.000E*00 0.000E400 0.000E400 0.000E*00 0.000E*00 1.567E-03 1.567E-03 1.567E-02 2.072E-02

TOTAL b 051T10N RATES. PC1/M2-SEC 3

X R MO. FM D-235 Th*230 Ra-226 PD-210 i
. . . . . . . . . . . . . . . . . . . . _ .. ...................... .. .

1.5 0.000t400 C. '400 0.000E+00 s.293E-11
2.5 0.000E*00 0.u S400 0.cM E*00 1.075E-10
3.6 0.000E+00 - OcCE+00 0.000E*00 1 227E-10
4.6 0.000E+00 0 ";E+00 0.000E*00 1.'25E-10
1.5 0.000c+DD U.Ls0E+00 0.000Ee00 1.46SE-10

15.0 0.000E+00 0.000E*00 0.000E+00 1.566E-10
2b.S 0.000E+00 0.000E600 0.000E*cJ 1.64LE-10
35 0 0.000E+00 D.000r+00 0.000E*00 1.625E-10
45.0 0.000E+0D 0.0000 00 0.000E*00 1.189E-10 1
55.0 0.DG0E+00 0.000E*D0 0.000E+00 1.550E-10 t

E5.0 0.000E*00 0.0f0E*03 0.000E+"i 1.500E 10

. O
75.0 0.000E+0a 0.000E*00 0.000E400 1.466E-10

:
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H " I'A - FNteCY F N15-term Cieen CCCE2 M I LL4,$ - A R E A (G3/59s PAGE 14
ylfst? -A5PLa wy EATA: ferun.in 09/09/93

TIFE STEP N JMin k 1. %-YEAR ACT!Qn PEPIsD LURATION IN )R$ 15. $,9

CGNCENTPA710H CATA FCA Tlf t hE DIPECTION, THETA EQUAI.3 4b.0 EECHETE
-

TOTAi Ala CCNCEhTkATIDNS, PC1/M). AND WL
lin 222 Po Pti- 214 Bt-214 Pp-210 W i.,

. . _ _ . . .... . - . . . . _ _ . . . . . ...._. .214 ..... . . . . _ ...... ...._. .. .. .. ._ .. _y.P 0 Ha t 236 15 273 Ha-226 P t)- 210
...

1 a C :; r. + 0 0 D DGCE+C7 0.CDOF*CG 0 DCCE*00 9 201E*D0 4.491E+C0 4 . 7 8 9E - 01 1.C6CE-01 7.474E-08 7.449E-06
2.% 0 . 0 JA + C O C.CDCf+SC C . 00 0F * C O C.C00E+0C 3.5?5E+00 2.450E*00 3.694E-0+ 1.00sE-01 1.129E-07 4.772E-06
1.S 0.C0tE*0C D .tcr*CC D.000F+00 0.0GvE+00 1.9C/E+0L 1.57CE*00 3.114E-01 9.5CCE-C2 1.42hF-C7 3.550E-G6
4.1 0.0, '+CO 0.tcif+00 0. 0 0 Df. + 0 L 0.000E+00 1.254E+00 1.118E+00 2.72CE-01 s.974E-02 1.641E-07 2.065E-06
- 5 G.Cv 8+0S 0.CCLF+0C ".tCUE+0C C . 0 0 C7.+ C D 1.597E-01 5.430E-01 1.997E-ci 7.96at-C2 2.003E-01 1.s&9E-06

1$.0 0.0LLF*00 0. 00 Lr: + DD 9.000E+CD D.C0CE*00 2.013E-01 2.DC9E-01 1.200E-01 6.150E-02 2.410E-07 1.067E-06
2h.9 0. 3 Df +00 0.00 E'C0 L . 0 0 C E + C C. 0.000E+CD 9.40st-02 9.413F-02 1.316E-02 5.263E-02 2.642E-07 6.6421-07

35.0 0.cotr*00 0.00CF+03 0.s 0t+00 0.C00E+CC S.724F-02 5.73..-02 4.999E-02 4.009E-02 2.734E 07 4.650E-07
45 0 0,ttst+CO 0. C O Dr. + 0 C 0.C*Cf+0C 0.000E*e0 3.960E C2 3.963E-C2 3.656E-C2 3.2292-02 2. 7 54 E- 0 7 3.471E-07
55.0 0.00CE*30 0.CSCE*LC r.G30E+0G 0.0CDE*C0 2.664E-G2 2.96&E-G2 2.8321-02 2.607E-G2 2.73eE-07 2.714E-07

45 C 0 GDCE+tc 0.CDCt = M 0.003f3CD 0.CCLE+00 2.319E-02 2.320E-C2 2.259E-02 2.141E-C2 2.701E-07 2.103E-07
' ,o a LOCF+C0 5.000E+00 0.0CCE+CD 0.0001+00 1.879E-02 1.881E-02 1.853E-C2 1.789E-02 2.6521-07 '.000E-07

CEOVND SVRFACE CONCENTRATIONS. PCl/M2
rpn. p U-234 Tb 230 ha 226 Pb-210 an 222 Po-238 Pp-214 B1-214 Pb-210

_ . . _. . . .. .. . ... .. .._.....____. .... .... ..___.. ..... . . .. .. .. .. ...........

1.6 C.mLE*0G c.C00E+C0 0.000E+C0 D.000E+CD C 00CE+00 3.557E+C0 3.557E+00 3. i i.7E * 0 0 3.169r 02
.,5 0 ( C A.+ 0 0 C . 0 ,0 t. * C 0 C.000f*00 C.CCiE+0C C.000E*00 1.941E*00 1.941E+DD 1.941E600 4,138E-02

3.5 D.000L400 0.0CCE*00 C. COLE *00 C 000E+CD 0.000E+D0 1.243E+0D 1.243E+00 1.243E*00 6.043E-02

4.5 0.000E.00 0.0LLE*CG C 000E*00 C,0 DOR 600 0.00c*+00 8 . 0 5 4 =.- 01 4.854E-01 4.854E-01 6.958E-02

7.5 D.DCcr+00 C.00J+00 D.CraE+CD 0.000E+CD 0.C0cE+00 4.301E-01 4,301E-01 4.301E-01 s.494E-02

15.0 C,6 Cr+03 0.CJOE+CD 0.000E*C0 0.000E+00 0.000E*00 1.592E-01 1.592E-01 1.592E 01 1.022E-01
75 0 0 CA.F+CC 0 SCLE+UD L.009E+0D 0.00CE*C0 0.000E+0D 7.455E-02 7.4b5E-02 7.45bE-C2 1.120E-01

35.s 0.Detr+CG 0 4 t: D t + 0 0 C 000E+CQ ?.C0% +00 C.000E+00 4 . 6 3 9t.- 02 4.639E-02 4.539E-L2 1.169E 01
45.0 ".C. + + 0C C.0%E+CO 0.CdF+C0 C.000F+0C 0.000E*00 3.139r-02 3.119E-02 3.139E-c2 1.16BE-01

.

15 0 . COLE 20 0.00CF+CD v.CCCF+CD 0.000E+00 C.00DE+00 2,349E-02 2.349E-C2 2.349E-02 1.161E-01
65. 0. C L;E +0 0 0 000EiOO 0.00cE+09 0.000E*00 0.000E4CD 1.03sE-02 1.e3BE-02 1.43tE-C2 1.145E-C)
J5 G G CO;F*90 f COGEi00 0 GU0E+00 C.000E+00 0.000E*00 1.490E-C2 1.49st-02 1.490E-02 1.125f-01

TOTAL :.FFCSITION PATES. PCJ/M2-5EC
X R HO, n U Th-230 i+ a - 2 2 6 P b- 210

. .. . . . .-236. .-.__._.... ................ ._. .... ... .

1.5 0.000f*00 0.00GE+C0 0,000E+00 2.242E 10
2.5 0.CCCE+CD 0.000E*00 0.000E*00 3.38tE-1G
;,5 0.00Cr+0c D.000E+00 0.00CE+CD 4 . 2 7 6F.- 10
4.5 0.000E+00 0. D O DF.* 0 0 0 ;s0E+00 4.923E-10
7.5 C.CCCT4CD 0.000E+DO 0.000E+00 6.010E-10

15,0 0.000f*00 0.00DE400 0.000E*00 7.231E 10
25.0 0,000E+00 0.CC3F*DO 0.00CE+0C 7,926E 10

33.C 0.DCDE+CO C.CCCE+00 0.00tE+00 8.201E-10
45.C 0.D00E4C; 0.000E+CD D.0CCF+00 8.262E-10
5).C 0.000F+C. C.000t*CD 0.00Ct+0C 8.213E-1C
ft,0 C.0CCf+00 0.0LCF400 0.00CE+00 S.103E 10
15.0 0.000E+00 0 000E+uG 0,000E+00 7.957E-10

9

:

I
1

1

:

O'
,

1

ATT 18.1-22

(Revised 2/94) I
1

.



, s . ._ -a u a .- . 1 . ~. -, - - .- - . . . .

Sr.C ich i Etacy TUELS-Reno Creen ~ CODE: MILDCS-AAEA (03/891 PAGE 1$
MET 5ETs CASPEA Ef OATA fttun.in C9/09/93

T !*J STEP NVMM.R 1, 5"-FEAR ACTION PF,RIOD DURAT10N IN YRS 13. S.0

CONCINTRAT10N LATA TOR THE E DIRECTION, THETA ET.NALS 90.0 DEGREES

TOTAL AtB CONCENTRATIONS, PC1/M3. AhD WL j

Xoto. FN U-238 Th-210 24-226 PD 210 Rn-222 Po-238 Pb-2? 4 B1-214 P b- 210 WL i

. . . ... ........,...... ~ -- .......... .... + . ....- -.----......--...--....----......... ..............- . ~. ....-- ..

1.5 0.000E+00 0.000E.00 0.000E*00 0.00CE*00 3.089E400 2.341E400 4.509E-01 1.383E-01 1.099E-07 S.213E-06
2.5 0.bcLE*00 0.000E+00 0.000E+00 0.000E+00 1.420E+00 1.249E+t0 3.339E-01 1.297E-01 1.692E-07 3.463E-06
3.% C.000E*00 0.DCCE*0- 0.000E+00 0.000E+00 e.551E-01 3.003E-01 2.668E-01 1.170E-01 2.138E-07 2.613".-06

6

4.5 0.00CF+00 0.000F+09 0,0 Dor +00 C.00CF 10 5.844E-01 5.643E-01 2.223E+01 1.054E-01 2.450E-07 2.101E-06
7.5 0. CODE +00 0.000K+00 0.C00E*C3 0.000E+00 2.747E-01 2.729E-01 1.402E-01 U.223E-02 2.92aE-07 1.339E-06

16.0 0.000E*SO C.000E400 0.000E+00 0.000K+00 1.017E-01 1,017E-01 7.782E-02 S.581E-02 3.2011-07 7.07$E-07
25.0 0.C00E+00 0.000E+C0 0.0DDE400 0.0 ACE +C0 4.8461-03 4,949E-02 4.399E-02 3.753E-02 1.227E-07 4.134E-07
35.0 0.DCCE*00 C.000E+00 0.000E*00 " 0.0E+00 3.030s-02 3.032E-02 2.894E-C2 2.674E-C2 3.160E-07 2.77tE-07
45,0 0,DDDE+03 0. 0 00 F.+ 0 0 0.0LDE*00 0.000B+0C 2.124E-02 2.125E-02 2.083E-02 1.999E-02 3 .0 6 6E -01 2.021E-01
55.0 0.000E+0D 0.000E+00 0.000E+07 0.000E*D0 1.607E-02 1.600E-02 1.594E-02 1.560E-02 2.941E 01 1.556E-01
65.0 0. 0 0 0 F.+ 00 0.000E+00 0.000E+C0 0.00DE+00 1.268E-02 1.269E-02 1,266E-C2 1.252E-02 2.86sE-01 1.240E-07
75.0 0.030E*00 0.000E+C0 0.DCCE+CD 0.000E400 1.035E-02 1.036E-C2 1.037E-C2 1.032E-C2 2.774E-07 1.017E+07

GROVMD SURTACE CDNCENTRATIONE. PCUM2
XAEO. kM V-230 Th- Ra-226 P b-21 G An-222 70-238 PD-214 B1-214....-..b .210. ......P

-.. --.... .. .. .--. .---230..-.- - .... ... .. .-.... ... .......---.... ............
1.5 0. 00 0F. + 0 0 0.000E*C0 0.00CE*00 0.000E+00 0.0GCE+00 1.854E+00 1.554f+00 1.tS4E+00 4.65tE-02
2.5 0.00CE+C0 0.DDOE+00 0.000E*00 0.000E+00 0.000E+00 9.890E-01 9.890E-01 9.890E-01 1.176E-02
3.5 0.030E*00 0.033E+00 0.000E400 0.000E+00 0.00CE+00 6.339E-01 6.339E-01 6.339E-01 9.063E-02
4.5 0.000E*00 0.000E+00 0.000E400 C.000E*00 0 000E+0C 4.469E-01 4.469E 01 4.469E-01 1.039E-01
7.5 C.U00E+00 C.030E+04 0.0COE*C0 0.000E*00 0.000E+00 2.162E-01 2.162E-01 2.162E-01 - 1.242E-011

15.0 0.030E403 0.DDOF.+0D 0.DD0E*00 0.000E+00 0.000E*00 8.0SSE-02 8.055E-07 s.05$E-02 1.35?E-01
25.0 0.0CCE+CD 0.00CE400 0.000E+00 0.000E+00 0.000E+00 3.472E-02 3.8?2E-02 3.872E-C2 1.368E-C1
35.0 0.000r+00 0.000E+03 0.COCE+00 0.000E+00 0.000E+00 2.401E-02 2.401E-02 2.401E-02 1.340E-01
45.0 0.00Dr+00 0.000E+00 0.00DE*D0 0.000E*00 0.000E*00 1,683E-02 1,683E-62 1.683E-02 1.30CE-01
55.0 0,000E+00 0 000E+DO 0.00CE*00 0.000E*CD 0.00CE*00 1.273E-02 1.273E-02 1.213E-02 1.250K-01
65.0 0.C00E*00 0.000F+C0 0.000E+00 0.000E+00 0.000E+00 1.005E-02 1.005E-L2 1.005E-02 1 21CI-01
75.D 0.000E*00 0.000E+00 0.000E+00 0.000E*00 0.000E400 a.205E-03 a.205E-03 4.205E-03 1.176E-01

'TOTAL DEPOSITION RATES, PC1/M2-SEC
XRHO. FM U-235 Th-230 R4-226 P b- 21 D

1.5 0.000E*00 0.000f+00 0.00CE+00 3.29EE-10 >

2.5 0.000E*00 0.000E+00 0.000E+00 1.077E-10
3.5 C.0C0E+00 0.00Dr*00 C.000E+C0 6.413E-10
4.5 0.000E*00 0.CCDE+00 0.000E+00 7.350E-10 ,

7.5 0.000E+00 0.000E*00 0.00LR*00 B.785E-10
15.D 0.0DCE*00 0.003E*00 0.000E*00 9.604E-10
25.0 0.C00E+00 0.000E*00 0.000E+00 9.681E-10

'

35.0 0.000E+CD D.000E*00 0.000E+C0 9.481E-10
45.0 C.000E+00 0.000E*00 0.00CE+00 9.197E-10
55.0 0.00cE+00 0.000E+00 0.000E+30 0.900E-10
65.0 C . D G DF, + ; 0 U.000E*00 0.000E*D0 s.604E-10

. 0
75.0 J 000E600 0.000E+00 0.C00E*00 8.321E-10

;
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WPC10k1 7.N E RC f N Es.5 4eno Creen CCCE: Mll.?OS-AREA (03/09) PACE 16
MEf5ET CASPip Wf LA1At Ftrun in 09/09/93

?!PE STEP NUMBER 1. D-YEAA ACTION F r.R IOD LURATION IN YRB 15. 5.0

CONCEW1 RAT 10N LATA FOR THE & DIRECTION. THETA EQUA1.s 180.0 DEGREES

TOTA 1. AIR CONOENTRATIONS, PCI/M). AND WL
XDHO W U-210 7t 230 ke-226 En-230 arr 222 Po-210 Pb-214 B.1 - 214 Po-210 u t.

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

1.5 0.f0Cr*C3 0,030E*00 0.000F+00 0.000E+0C 2.306E+00 1.899E*00 4.435E-01 1.526E-01 1.210E-01 4.774E-06

2.5 0.0@ E*00 0.0CCE400 0.000E*00 0.000E+00 1.CBEE+C0 9.769E-D1 3.092E-01 1.3951-C1 1.895E-07 3.090E-06

3 5 0,00CE*C0 0.000E+00 0,CDDE*00 0.0DCE*00 6. 4 4 9E- 01 6.122E-01 2.374E-C1 162'15-01 2.410E-01 2.286E-06
4.5 0.000r+00 0.CCCE+00 0.00DF+00 0.0001+C0 4.4P'E-01 4.289E-01 1.925E-01 1.055E-01 2.161E-07 1.411E-06
'.5 0.C00E+00 0.00CE+G3 0.000E+03 0.003E+00 2.051E-01 2.041E-01 1.207E-01 7.464E-02 3.J14E-07 1.101E-C6

15,0 0.C00E+CD 0.000E+00 0.000E*00 0.000E*C0 1.494E-C2 1.496E-02 5.975E C2 4. 5 0 9E- C 2 3.303E-07 5.443E-07
?S.c D.00CE+00 0.00DE+0D 0.DCDE*00 0.000L*00 3.60CE-02 3.602E-C2 3.299E-02 2.483E-02 3.158E-07 3.119E-07
35.0 0.00CF+03 0.000 +00 0.00CE*DS 0.000E+00 2.222E-02 2.224E-02 2,144E-02 2.0C6E-02 2.909E-01 2.064E-07
43.0 C ttcE*00 0.CocE+0C 0.COCE*CC C.CCCE*00 1.550E-02 1.551E-02 1.520E-C2 1.418E-02 2.932E C7 1.446t+01
55.0 0.0GCE+C0 C . D 0 c f. + 0 0 0.00CE+00 0,cCCE+00 1.168E-02 1.169E-02 1.162E-02 1.143E-C2 2.6951-01 1.130E-01
65.0 0.00LE*C0 0,000E*00 0.00DE*00 0.CCCE*00 9.1BCE-03 9.106E-03 9.101E-03 9.111E-03 2 . 5 71 E.-0 7 0.999E.-C8
75,0 C.t30!+00 0.000E*DQ D.003E*C0 0.000E+00 1.465E-C3 1.469'-03 1.485E*C3 7.463E-03 2.419E-01 1.34eE-08

GkOUND SURFACE CDNCEN* RAT 10hS. PC1/M2

... _-210... ..
Pn-222 70-218 Pb B1-214 Pb_ .. _.. ...... .... .......... .. ,..-214

. .. ...... ... . .... ...-l.l0Th-230 Ra 226 PDXRMC, KM V-239 .................
. . . . . . . ..

2.% C.00ct+CD 0.000E+CQ 0.00DE400 0.00CE C0 0.000E+00 1.504E+C0 1,504E+00 1.504E+00 5.12 9E- 02

2.5 C.OrCE+00 0.000E*DC 0.000E*00 0.000E+CD C.0CCE400 1.131E-01 1.737E-01 7.137E-01 8.035E-02

3.h C.00Cf+CD C.000r+00 C.00CE+CD 0.000E*00 0.00:E+00 4. 84 9(.- C 1 4.449E-01 4.849E-01 1.022E-01
4.5 0 000t*CD 0.CCCf+00 0.0CCE*C, C.CC0r+00 0.000E+03 3.397E-01 3,337E-01 3.397E-01 1.111E-01
7.5 C.00;t300 0.000E+00 3 CCwE+C0 0.00CE+00 C.0DCE+00 1.617E-01 2.617E-01 1.617E-01 1.343E-01

15.C 0.COCE*00 0.000E+03 0.000E+00 0.000E+00 0.0CCE+00 5.937E-D2 5,937E-C2 5.931E-02 1.40CE-C1

25.0 C,0%E+0C 0.000E+00 D.030E+00 0.00DE+CD 0.CCDE+00 2.453E-02 2.053E-02 2.853E-C2 1.339E-01
35.9 0,CCCE*00 0.CDDE+03 C.CC0E+C0 0 . 0 0 0 F. + 0 0 0.000E*00 1.761E-02 1.761E-02 1.761E-92 1.261E-01
45.0 0,000E+00 0.000t+00 0.0000400 0.000E+00 0.000E*00 1.229E-C2 1.229E-02 1.229E-D2 1.2GIE-01
55.0 0.000E*CC 0.000E*C0 0.000E*C3 0.000E+00 0.000E+C0 9.257E-C3 9.257E-03 9.257E-03 1.143E-01
65,0 C.000E+00 0.000fa00 0.0CCE+00 0.000E+00 0.0CCE+DC 1.275E-03 1.275E-03 7.275E-03 1.090E-c1
75.0 C.0CCE*00 0.000E+tc 0 00CE*00 0.000F+00 0.CDCE+C0 5,916E-C3 5.916E-03 5.916E-03 1.043E-01

TOTAL DEPOSITION R A'! ES, PC1/M2-SEC
h%O, FM U 235 Th-230 Ra-226 P b- 21 w

1.5 0.000E*00 0.000E+00 0.000E+00 3.629E-19
2.5 0.000E+CD 0. 0f:0 E * 0 0 0.00CE+00 5.605E-10
3.5 0.0GC E* 00 C.000f+00 0.000E+00 7.23CE-10
4.5 0.000E+0D 0.0CDE+00 0.000E+00 0.284E-10
1.5 0.00CE+C0 0.0Cor+00 0.000E+00 9.643E-10

15.0 0.00CE+00 0.000r+00 0.000E+00 9.90st-10
2*.0 0.00CE4CD 0.000E+00 0.000E+00 9.415E-10
3. 0 0.000E+C 0.000E*00 0.000E+00 8.967E-10

45.0 0.000E*00 0.CCOE+00 0.000E+00 8.497E-10

55.0 0. 0 0 01. + 0 D 0.000F+C0 0.CCOE+00 8.085F-10
65.0 C.CDCE+CD C,000E+00 0.000E600 1.713E-10
75.0 C.CCCE+CD 0.000E+00 0.00DE*00 7.315E-10

0

.
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ALClous Eu n07 FUELS-Reno treek CDtaE r P!LLOS-ARE.A (03/091 PAGE 17
ML*1r7: CAhPER WY CATA: firun.in 09/09/93

TIME STEP NUM3ER 1. 5-YEAR AC71DW PERIOD DVkATION IN YRS 15. 5.0

CON:ENTRATION DAIA FDD THE W DIELCTION. THETA EQUALS 270,0 DEGREES

TOTAL AIR CONCENTRATIOh3 PC1/M3. AND WL
0 40 MM U.23e Th-230 ma-225 P b- 210 Rn-222 P0-218 PD-214 B1-214 Pb-210 at

1.5 0.000E*C0 0. 0 0 01t + 0 0 0.000E*00 0.000E400 3.20$E*D0 1.t??E*00 2.94tE-01 8.214E-02 5.782E-Os 3.736E-06
2.5 0.000F400 0.CCCE*00 0.000E+00 0.000E+00 a.937E-01 7.4691-01 1.954E-01 8.010E-02 9.9?tE-04 2.059E-06
3.) 0.000Z'00 0.000E+00 0.000E*C0 0.000E+00 4.907E-01 4.48tE-01 1.482E-01 7.062E-02 1.307E-07 1.477E-06
4.6 0.000E400 0.000E+00 0.000E*00 0.000E*00 3.1061-01 3.044E-01 1.192E-01 6.363E-02 1.626E-07 1.14 8 5.+ 0 6

1.6 0.000E*00 0.000E*00 0.000E+00 0.000E+00 1.401E-01 1.390E-01 7.480E-02 4.372E-02 1.834E-07 6.054E-07
15.0 0.000E*D0 0,000E*00 0.000E+00 0.000E*00 4.9181-02 4.919E-02 3.723E-02 2.614E-02 1.925E-07 3.391E-07 -
25.0 0.000t*00 0.000E*00 0.000E+00 0.000E*00 2.301E-02 2.303E-02 2.058E-02 1.141E-02 1.062E-07 1.930E+0?
35.9 0.000E+00 0,000E*03 0,000E+00 0.000E+00 1.4 06E 02 1.407E-02 1.339E-02 1.229E-02 1.140E-07 1.282E-07
45.0 0.00CE+00 0.000F+00 0.030E+00 0.000E*00 9.754E-03 9.760E-03 9.549E-03 9.129E-03 1.701E-07 9.252E-08
66.0 0.000E*00 0.000E*C0 0.000E+07 0.000E*00 7.321E-03 7.325E-03 7.238E.03 1.046E-03 1.62SE-07 1.077E-Os
65.0 0.000r+03 0.000E*00 0.000E400 0.000E*00 5.740E-03 5.744E-03 5.729E-03 S.661E-03 1.56|E-07 5.60tE 08

73.0 0.000E+00 0.000E400 0.000E*00 0.000E+00 4.659E-03 4.662E-03 4.666E-03 4.641E-03 1.500E-07 4,577E-04

GROVND SURFACE CONCENTRATIONS. PC1/M2
X RN. EM U-238 Th-230 Re-224 Pb-210 pn-222 Po-218 Pn-214

81-21.4. .. . 210. . ._Pb-
.

.

1.5 0.000E+00 0.000E+00 0.000E*00 0.000E*00 -0.000E+00 1.486E+00 1.486t+00 1.406E+00 2.451E-02
2.5 0.000E+00 0.000E*00 0.000Ee00 0.000E*00 'O.000R+00 5.916E-01 5.916E-01 6,916E-01 4.209E 02
3.5 0.000E+00 0.000E*00 0.000E+00 0.000E+00 0.000E*00 3.654E-01 3.554E-01- 3.554E-01 5.540E-02
4.5 0,000E*C0 0.000E400 0.000E+00 0.000E+00 0.000E*00 2.411E-01 2.411E-01 2.411E-01 6.471E-02
^r . 5 0.000E+00 0.000E400 0.000E+00 0.000E400 0.000E+00 1.101E-01 1,101E-01 1.101E-01 7.775E-02

15.0 0.t00E+00 0,000E+00 0.000Ee00 0.000E+00 0.000E+00 3.896E-02 3.896E-02 3.a96E-02 8.160E-02
25.0 0.000E+00 0.000E*00 0.000E400 0.000E+00 0.000E400 1.424E-02 1.324E-D2 1.824E-02 7.893E-02
35.0 0.000E+00 '.000E*00 0.000E*00 0.000E*00 0.000E400 1.114E-02 1.114E-02 1,114E-02 7.548E-02 .

,

45.. 0.000E*00 v.000E*00 0.000E400 0.000E+00 0.000E*00 7.731E-03 7.731E-03 7.731E-0) 7.211E-02
55.0 0. 0 0 0r.+ 0 0 0.000E*00 0.000E*00 0.000E*00 0.000E+00 5.802E-03 5.902E-03 5.802E-03 6.903E 02

. 65.0 0.000E+00 0.000E+00 0.000E+00 0.00nE*00 0.000E*00 4.649E-03 4. 64 9E-9 3 4.549E-03 6.618E-02

75.0 0.00SE*00 0 000E*00 0 CD07e00 0.000E+00 0.000E+00 3.6930-03 3.693E-03 3,693E-03 6.358E-02

TOTAL DE. POSITION DATES, FCI/M2-SEC
XHHO, MM U-23P Th-2JD Ra-226 Pb-210

3 .. u.. .................... . . . .... . n......... ...

1.5 0.000E 00 0.000E*00 0.000E+00 1.735E-10

i '

2.5 0.00DE+00 0.000E*00 0.000E*00 2.970E-10
3.5 0.000E*0D 0.000E+0D 0.000E+00 3.920E-10
4.a 0.000E *00 0.000E*00 0.000E+00 4.5792-10
7.5 0.00DE*00 0.000E*00 0.000E+00 5.5011-10

15.0 0.000E*00 0.000E*00 0.000E+00 5.774E-10
25.0 0.000E400 0.00DE+00 0.000F+00 5.585E-10
35,0 D.000E*00 0.000E*D0 0.000E+00 5.341E-10
45.0 0.000E*00 0.000E+D0 0.00ut+00 5.1035-10
55.0 0.00cE+00 0.000E+00 0.000E+00 4.484E-10
65.0 0.000E*00 0.000E*C0 0.000E*00 4.683E-10
75.0 0.000E+00 0,000E*00 0.000E*00 4.499E-1004
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m;LDCU AATA 103/091 PAGE 19k r t !:w : Led n ',t P Ur i.S Pnn Crees em-6
FfT?t7 7A'PfW FY oATA: f i t ur. . t e 09/09/93

I

TIME 511.P W JMt6F A 1, 1-YLAN ACTION FfhfOi D'cR AT ILN IN 1R$ 15 a.C !

F #rc 30ir E TAThhAY !! lhMA ! XPV5f.D OMr.AN !$ EffECTIV

pats A i .wk BE l (M FSF 4Wh0AL PDfil.AT ION ODSE COMM I TN F, hl t , PERSON-$fM FEk V I. AP |

nn WkHO X R itC kkMO RMnD E9HO XDHD FP40 RRHO R R W) KPHO RRHO

f; ; p y r l t on 1.5 3.$ 4.$ 7.5 )$.0 2S.O 33.0 4%.0 51.9 65 0 7%.0
, -- . ....... . . . .. . . - .. . . -.

x 0 t.:.F+00 C. COLE *00 0.000F GG 0 00s6+C0 0.cser+0C 2.316F-04 2.79?E-CB 9.500E-0R 0.000E+00 0.GDOE * 00 0.000E +00 0.000t + 00 '

L'a 0.C3ct*DC D.ts.Y+00 C.CL-;t 00 0 0 0 G* + 0 L 4. 215E-t e ? .4 7 90-0 8 6.2 41E 0 0 2.790E 07 0.000E+00 0. 000F * 00 0. CC Dt +00 0. 000E +00
t.1 C , D;f F + 00 0.30U7+0D c ,0 01.7 + 0 0 D . 0E + 0 0 4. )t er C e 7. 2 4 tr 0 5 6. 3 691 -0 7 B . )e st-0 7 3.824E-01 0. 00CE * 00 0.000t 00 0,000E+ 00 i

Fnt 0.00 . + 01 9. 00G E e 0 0 0. 0 5 0!.* 0 0 0. 000 F + 0 0 U . 0 00r + C 0 0. 0 0 0E * 00 9.5666-07 9.3770-07 0.0907+0G 0.0CDE*00 0.000E+00 0.000r.+00 {

t 0.00'F+0D 0.000f44D 0,G00F*c0 0.000F*00 1.st7t-0f 9 3 SlF- 08 2. 3 S ?f - 07 2. 3 09E-0 7 0. 0007.+ 00 0. 0 03E * 00 0.000f.+0D 0,00DE*00
PSE 0.90CP+03 0 00 0 E * G 3 0. C C0f.+ 0 0 0. 0 0 0F 6 00 2. 2 62 E- LI 0.CDLR*00 2.622E-07 2.533E-07 0.CCCE+ 0D 0.000E +00 0.000E e OO 6.000t +00

1

3r U.005F+00 0.00CE+0C U DCCP.e00 0.0C0F*CD h.000E+00 0. 8 5 tE-C e 3.16 3t- 0 7 2. 7 52E- 0 7 0. 0 0 0E+ 00 0. 00 CF.4 0 0 0. 000E * 0 0 0. 000E * 0 0
sig 0. C L st e 0 0 0. 00 L E a 0 0 0. 000 E + C O C . 00 st + 00 C . C00F + 00 L .14 0E-0 7 2. 2 21F 07 0.00CE*00 0.000E+DO 0.000E+00 0.000t.+00 0.000E*00
3 0,0au * LD 0. 000E * 00 G . 0003 4 30 0.000F*C0 0.0 0CE e 00 4.s24E C e 2.307E-0 7 0.000E+00 0.00CP.400 0.000F.+00 0.0c0E*00 0.000E*00
Esa #.000**25 0 000r + 00 0.C oCE* CC C .0 uSE * OL 0.CC OE*0C 0. 0 00E * 00 2.14 B F - 0 7 0. 00DE * C0 0 000E+00 0.C30E*00 0.000E*00 0.000E*00

6 C EF * D 3 0,00 C F + 00 0. 0 0C L * 00 2. l'!E - 0 7 0.000t*00 0.000E*00 0.000E+00 1.426E OS 0.000E+00
0.CDar*_a 0."300E'0]

. .; C ; r F * ." , 0.00Lt'+^u 0.000r6C:
0.000L*00 0.0007'00 3.964t-07 0. 0 0 LF 8 0 0 0,0 0 0E + 0 0 3.2 7 7E.- 06 0. C 00E * 00 0. 0 00t+ 00

W 3. m 4,00 e 0, 0 0 0. f 4 0 >

w a 06.. ** ,0.000F+00 C.Ontt+00 0 CLL.'30 C.C30r*00 C.DDCE+G0 2. 912 E - 0 7 0.000E+00 0.000E+00 0.0GCE *00 0.000E+00 0.0COE+00.

ets c. .;F+ ) 0 0 0 0 F a .,( D CC#F+70 D C30F+00 9 87GF-08 0.000E*CO 1.720L 07 1. 6 3 6E - G 'i D.0GDE*00 2,0DDE* 00 0. 000r.+ 0D 2. 4 0 0F -66
k. C ''s*C0 J . 0LOF + 0 J L 0.s: F + J s 0.0BCE*ld C.0,% 6DO 0.vttrsCO !.)316 01 1.?b9E 07 U.000Ee30 0.00tE+00 0 0009400 0.0000 00
N r. . 1, . + J ^ u o 6Li C.00LE+0L 0 ta i* 4 0 DL0i+0g 1.?$4L v4 $ 740E-ut 1.999E-07 0 000E*00 0.000F*90 0.000F400 S.419E-05

vj A1 :ie M P.*"! TMt NT 15 1. 0 V 'F - 0 4 Pl.RKN kFM/19

9

O
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*

- RfUtOni FNER*,y FUEL.5-nene Ctees C".)D F, e ed1LLOS-AnEA 103 / 3 M PACE 19
Pffsf74 CA&PER WY EATAs fetun in G9/G9/93

Tr#E TTt.P h JMI4ER ), 1+ YEAR ACTION PEplDD DURATION IN YR$ is. 5.0
' hPOSUPE PATMAT 15 1NHAL. ItRPOSF.D ORGAN IS BONE

DCEES SHOWN M.LCW ARE ANNJAL POPVl/T1' N OOSE COMM)TMENT3 PERSON-REM PER YEARJ

x R W3 KRHO YRHO XRHO XRHO XRHD XRHO XRHD Mnot0 XRHO MRHO XRHO,

CIRECTlah 1,5 2.5 3.b 4.5 1.5 15.0 25,0 35.0 45.0 h 65.0 75.0j.
.. .... -. --.-....--....--....---....---..-------------..---------------...----------.....5.0.. .--...----------~ ~-

N- 0.DOCL * D D 0.00 0F+ 0D 0. 00DE + 0 0 0. 0 0 0E + 00 0. 000E * 00 1,8 7 9E-07 2.268E-07 1.70 4E-07 0. 000E+ 00 0. 000E+00 0.00 0E + 00 0.000E+ 00
,

kkr 0. 0C DE * 0 0 0. 006t * C0 0. 000t + DO 0.00DF + 00 3.4 21E- 01 2.173E- O' S .052E-07 2. 262E-06 0.0 00E +00 0.00DE* 00 0.000E.00 0.000E+00
ht 0. 0 0CE * 00 0. 0 0 0E + 0D 0. C 00E+ 00 0.000E + 00 3. 661 f.- 01 1.a22E-04 5.1 s t Z-06 4.8 0/E-06 3.100E-06 0.000E + 00 0.0 00E + 0 D 0.000E+ 00
Ekt 0.0 00E+ 00 0. 000E* 00 0. C0 00 + 00 0.0C 0E+ 0D 0.00 0E * D0 C . 00 01'+ 00 7. 77hE-06 7. 604E-06 0.000E+ 00 0.00 0E+ 00 0.0 COL 6 00 0. 000F + 00
t D.00 0f e 0 0 0,00 DE * 00 0. 00CE * 00 0. 00CE + 00 1.214 E- 06 7.18 7E-0 7 1. 912E-06 1. 0 72E-06 0.000E+ 0 0 0. 00GE * 00 0.000E* 00 0.000E+ 00

trE 0. C30E * 0 0 0.0 00E + 0c 0.000E+ 00 0. 000E * 00 1. 0 36E-0 7 0.000F.* f 0 2. 3 2 7E-06 2. 053E-c6 0. 000E* 00 0. 000E+00 0.030f.+ 00 0.000E+00
$E 0.000E* 00 0. 000E+ 0C 0.000E+ t 0 0.000E +00 0.0 0DE + DO 1.16 3 E-07 2. 66hE - 06 2. 231E-06 0. 000E+ 00 0.DDOK+ 0 0 0.000E+ 0 0 0.000E + 00
P.s g 0. 000F.* 00 0. 000E * 00 0. 00 0E * 00 0. 0 00E * 00 0.000E* 00 9.25DE-07 1.601E-06 0. 000E+ 00 0. 000E + 0D 0.00CE* 00 0.000E * 00 0. DDOE*00
s 0. 0 D0f * 0 0 0. 0CEE + 00 0.00er + D0 8. 0 30 E+ 0 0 0.0 00P + 0 0 3. 914 r.- 01 1. 8 71E-06 0. 000E *00 0.000E* 00 0.00 0E+ 00 0. 000r + 00 0.000E + 00
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FrCloN. I P.E N T P MIS Fene Creet CMLt MILD 95-ARIA 103/091 P ACE. 24
p'. g( ? CAsy g a ery f> T A > firun.4n C9/09/93

TIPE STE P N .| FM!.R }. 5-YTAR ACTION FER|OD !;U R AT IOh IW rR3 IS. 5.0

fMUSJF PATH *AY 13 VY G . IkJ EAPOSED OROAN IS F1FECTIV

f 73 S H,mW Ht LOrl A4E Ahh.' AL Por yLAT IDh L ;5 F. CvM.u !1 M E N T S . PER30h-REM PEli YEAR

ype z u em ake xpnG Xho Rua 3 RHO K R tic XRHU XRHO XNHO XRHO
15.0 25.0 35.0 55.0 65.0 75.0

. .. _. ..
,.'.5_

.. . . . . _ , ......46 .e.. .. . .. . . .... .. .. ..L1s TJng 4.5 2.5 3.5 4.5

5. 3 4 6E- L 8 4. 9 3! E -0 7 2.134 E -06 3. 6 BM -06 5. l c 1E-06 6. 412F 06 7,6 5 0 E-06 8. 7 97E-0 6 9. 0 63E- 06N . . l l d. CE 2 411 F '- C e 3. 8 5 00 04
1.2CSE-C7 1 16 5E - 0 6 4. 93 4 t- 06 s . 213E- 0 6 1.123E-05 1,4 04L - 0 5 1. 6 66E-05 } . 9C 9E " C 5 2.134E 0 3h8F 1.93;F 06 4.7tBF'f,B t.2841-08

h1 1. 017 t: - 0 9 7.599t-Os 1.342t-07 1.987E D7 2.022L-06 9. 72 9F. C 6 1. 7 7 6E- 0 5 2. 5 7 4 E - C 5 3. 3 3 5E -0 5 4.e 5 20- C 5 4. 72 tE-0 5 S. 3 5 3E- O b
Fu 4 .1 ' 6 L - C a 1.16 4 E - 0 7 2.1G1E-C7 3.171 E - 01 3.295E 06 1. 52 2E- 04 2. 67 6E -05 3.176E -0 5 4. 0 04E-C 5 h.75 6E-Ci 6. 64 0E -05 7. 4 59E-05
t 4.435e t a 1.13 9F - 0 7 2.013E-C7 2. 96 ;F.- 0 7 2. 95 6E 06 1. 2 92 E + C 5 2.171 E -0 5 2. 97 5 L- 0 5 3.112E- 0 5 4. 391 E- 0 5 5. 018 E- 05 S .197E-0 5
t i.E 4 ,7 s N - t e : . 2 2 9P - C 7 2.16 L1 - 0 7 3.17 4 E-07 3.12 8 L-06 1. 3 3 5E-0 5 2.196 E -C 5 2. 96 7E-O b 3. 6 6 5E-0 5 4.3 0 5E-0 5 4. 4 92E-0 5 5. 4 34E-0 5
w 5 5 73r > C s 1 474F LJ 2.622E-07 3.8727-07 3.123E-06 1.6 31 F.45 2. 64 8E- 05 3. 5 4 t4 - C 5 4,3 5 3E-0 5 5. 0 91E-0 5 5. 7 67E-0 5 6.3 0 9E-05
.sr 5.077r.06 1.26FF-G) 2.1781 01 3.14 hf. -C 7 3. 0 0 9 F.-0 6 1.260F C) 2.04 5E - 0 5 2. 7 3 9 E"0 5 3. 3 60f -0 b 3. 926E-0 5 4,4 4 4 E-05 4.921E-0 5

5 4 441L-06 1.2750 07 1.269E-01 3.344F C7 3. 2 4 4 F.- 0 6 1. 33 3E 0 5 2.12 5E- 0 5 2. 814 E-0 5 3.43GE-05 3.989L-05 4.494P-05 4.963E-05
5.u 4 . 2 41 t . 0 8 1.13 0 F - 0 7 2 C07t-07 2. 94 7E- 0 7 2. 8 B 1 E- 0 6 . 227E-05 2,015E-0) 2. 719E- 0 % 3 3 54 F.-0 5 3. 9 3 4 E-0 5 4.4 6 5E-0 5 4. 95 3E-0 5
u 4 . 21 'F - 0 8 1 18 5L * 0 7 2.17 ?E- 01 3. 2 5 3 E - C 7 3. 2 3 4i.-- 0 6 1. 3 7 % E -0 5 2 ?? $E- 0 5 2. 97 5E - 0 5 3. 64 9E-L'. 4,2 66E-C 5 4. E 30E-0 5 5. 34 8E -05
wrd 3.314E-CE 9.424h te 1.71tt-Of2.564L 07 2.582F-06 1. D S.f E #.15 1.13 9E - 0 5 2. 317E-05 2. 8 3 9E -0 5 3. 316E-0 5 3. 7 5 3E-0 5 4.154E- 05
= 2 334r 08 6 651t t's 1.23LE-07 1.34sE-C7 1.8%1F-06 7.769F CE 1. 4.1E 0 5 .1. 6 76E -0 5 2. 06CF.-05 2. 410E 0 5 2. 73 iE-0 5 3. 026E -C h
an / !.%t-04 5 . 9 6 E E - t- 4 1..:lE-07 1.6f4F-07 1. 7 06E- 06 1.136E-06 1.137E-05 4.505E 05 1. 016E-0 5 2.13 9E- 0 5 2. 417F.- 0 5 2. 6 71E- 0 5
h.. 2 , ': 14 E 09 4 46CT-05 8. W F-05 1.772' 07 1. 2 9 3 E - 0 6 5. 4 76 F C6 8. 75 6F.- 0 6 1.15 B F - 0 5 1.4;CE-05 1. 64 CE- 0 5 1. 0 50F.- 0 5 2. 0 4 4 E.-05
hw 1,0;st -0 a ? . 410E 0 8 4.15 kE- C 6 6. 0 6 4 C0 5.163f 07 2. 3 6 6E- 06 3. 795s.- 0 6 5.049E-05 6.183E-06 7. 24 GE-06 8. 20 9L-06 9. !OJE-0 6

- 7 A;. CUIE C CPw :'i vt N T I3 3.0%7E-03 PF H ON-kiM/YR

M 8 N i h';-- P OP L I AT I CW W.O l h C, F " T I ON DOSFS SHOwN
A B.W L hAVE VJT BFEN COkRF t TLD TO D F F LE.C | PCT 1'NT I AL
Ft a. LKPua7 AV, MAY EX; LED JOSES ACTUALLY ALCE!VED
SY THE i OP U LAT I ON Of- 1411 S REGION. Sk;E $1,MMAif (
IARIE TOR THIS IN M MATION.
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.m. .._m._, .. ..._._m mm. ~ ~ . - -m.; . _ . . . . . _ . . . . , .. . ~ . . . . . ~ _ _m. . .-..._.~..-m _..mm~. -. ..-_._.m. ..

k1CluM: twtkCf FtTT.L1 keno Crees ' OLE: Mll.E05- APE A t03/39) FACE 25
PETEE76 CAIPEP wt LAfA: f: gun.in 09/09/93

J TIMr. STf,P N L Mt*E R 1, 5+YrAR ACTIOh PE9100 DUAATlGN IN Yp3 IS. 5.0
'

EXPOSURE FATHWAY 18 VEG. ThG EXPOSED CRGAN 18 BONE

LvpSFN SnN BF.1/;W APE ANNL'AL FOPULAT10N DO5E COMMITMENT 3. FreSON-RtM JER Tf.AA

Xsuo XRho XRHO XM3 XRHO XRHO XRHD RRho XRHO X*% XRHO XRHO
UIRrf71oM 1.5 2.5 3.5 4.5 7.5 15.0 25.0 35.0 45.0 55.0 65.0 *l 3 . 0

,j . N 1. 2 3 tf 0 7 2. 6 32F-07 4.202E-01 5. 8 3 SF-0 7 5. 38 2E-06 2,32 9E -0 5 4.017E- 0$ 5. 564E-05 4. 999E-0 5 4. 34 9E-05 9. 60: E+01 1.0??E-04
knE 2.)C0E-97 5.2045-01 9.04tE-07 1.318E 06 1.272E-05 6.346E-C5 8.964E-05 1.226E-04 1.632E-04 1. 014 t-04 2. 0 8 3E-04 2. 37 tE-04 -

EL 3.2 9 31- 0 7 8. 2 94 E- 01 1.4 6tr- 06 2.16 9E-06 2.? C 7E-O S 1. 062E-04 3.941E-04 2. 0 0 9E-04 3.64 0E 04 4.4 2 31-04 5.15 7E-0 4 $.443E-04
.

l
ELE 4 776t+01 1,27DE 06 2 300E-06 3.461E- )6 3.597E-0$ 1. 661E-04 2,921E-04 4.122E-04 S .2 4 3E-04 6.20 3E-04 1. 2 4,E-04 0.14 2E-04
E 4. 9 4 0E -0 7 .l .24 3E D6 2.19 7E-06 3.23 tE-06 3. 2 26E-0$ 1.410E-04 2.3705-04 3. 24 9E-04 4.0 52E-04 4.793E-04 5.4 7 7f-04 6.109E-04
f5E 5 217E-01 1. 341E - 06 2. 3 58E-06 3.4 6 4f-0 6 3.414 E-0 $ 1. 4 5 AE-04 2.397E-04 3.234E-04 4. 0 001-04 4. 6 99E-0 4 5. 34 0E-04 6. 931E-04
Et 6. 0 817.- 0 7 1. 60 BE 04 2. 8 6?E-06 4. 2 2 6E-0 6 4.17 3E-C h 1.180E- 04 2. 8 91E-0 4 3. 510E-04 4.7 5"E-04 S . 5 51E-04 6. 294 E-04 6. 913E-04
sa! 5. 4 t f,E + 01 1. 34 )E-06 2.3 7 7E-06 3.4 34s-06 3.2 84E-0 5 1.376E-04 2.232E-04 2. 98 6E-04 3.667E-04 4.286E-04 4. 8 51E-04 S .371E-04
5 S.329E-c7 1. 39ti 06 2.4 71E-D6 .3.6 4 9E-06 3. 541E-0 5 1.4 5 5E-04 2.320E-04 3.072E-C 4 5.74 3E-0 4 4.354E-04 4. 90 9E+04 5 4171-04
0sd 4.62*E Of 1. 2 3 3E- 0 6 2.191E-06 3.216E- 0 6 3.14 4E-G S 1. 3 7 9E- 04 2.2 00E-04 2.967E-04 3.661E-04 4. 2 94E- 04 4. 8 74 E-04 S.40sE-04

i F# 4.603E 07 1.293F-06 2. 311t-06 3. 5 50E-06 3.535E- 0 $ 1. 50!E-04 2.4 29E-04 3.24 7E-04 3. 98 3E-04 4.6 578-04 5.2 72E-04 6. 8 37E-04
kLW 3.614f-61 1.029E-06 1. 8 74 E-06 2.798E-06 2. 610 E-05 1.142E-04 1. 0 90E-04 2. 52 9E-04 3. 0 99E-94 3. 620E-04 4.096E-04 4.$34E-Oi
W 2.54?f-07 1.232E 07 1.343E-06 2.017Ea06 2.C20E-0 5 s .4 79E-0 5 1.3 67E-04 1. 830E-0 4 2.24 0E-04 2.63cE-04 2.981E-04 3.303E-0 6
EhW 2.247E-07 6.312E D1 1. 213!- 0 6 1. 5 3 3 f.- 0 6 1. 4 62E- 0 5 7.709E-0$ 1.241E-04 1.64 3E-04 2.001E-04 2.3351-04 2.63tE-04 2.916E-04
NA 1.614E ?1 4.000E-07 9.13:E-07 1.349E-06 1. 411E-c 5 5. 9 7 7E -01 9. 5 5 7E-05 1.2 64E-04 1. 439E- 04 1.793E-04 2.020E-0 2.231E-04
hhd 1.1M E-9) 2.610E-07 4. h 31f.- 0 7 6. 62 2 E- 01 6. 3 2 3E-C6 2. 6 82E -C 5 4.14 /E- 06 5. 511E-05 6.14 9E-0 6 7.902E.-0 5 0. 960E-C b 9. 936E-0$

TO! AL TESE COMMITVJNT IS 3.33 ?E-02 PEASJ88-MEM/YR

% A k k 1 N O * - POP U LAT I ON FOOD INOFSTION DOSES S HCMN
A93VE PAVE NC' MCEN CCARECTEI: TO REFLFC7 POTENTIAL

i ITX.717 EX' ORT AND MAY EXCEED DOSES ACT' ALLY RFCLIVEDw'
D'' YHE Porti.ATION OV THIS RL010N. SEE 3GMMAMS
T Anti. FOR 1HIS 1 h r'URMAT 10h .
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P t .. . C h - TNrkLf F vE LS - A M o Creek C_W t M11 DOS A8f.A 403/891 P As,E 26
Mttfris ( ASP F R WY CATA> f:re fn 09/09/9J

+;n siLP k L tw a 1, 5 - Y LM ACTIOh PERIOD INRATION IN YAR 15. S.O

f xPennt PA?naAY 15 MLAT thu taPOL.D O.GAN 13 E P rt.cTIV

r.E.s P 3 s w n I41/* A D F. A h N U A L FT.;P V L A T ] C N LUSE CLHP!THENTS, PERSON-NFM PE2 YLAA

PhhJ RR.c Ak R U NO XHC ARHO NRHO $ A 6.3 XRHO XRHO XRHO ARHO
n ! h t': I ! ch 1.s 7.% J.h 4., 7.6 14.0 26.G 35.0 46.0 in.C 65.0 75,0

,
. -. . . . ... . .. .. . ... . . ._ .. . , . __. _. ....... .--- . .

I N 6. ); 96- f 9 1 361L-L8 7.177E-G8 1 023L-C4 2.768E 07 1.206F-04 2. 0 01E -06 2. 8 6 4 E- 0 6 3. 62 6E-0 6 4. 32 SE C 6 4. 974 E-C 6 S . 5 7 7E-06
t !- 1.09?f 09 2. t % F - C B 4 .10 3 F - 0 3 6 B )0 L- Cl 6. 5 9(.E -0 7 2. 7 9t E - 0 6 4.64 3E- C 6 6. 3 51 f. - 0 6 7. 9 3 6 E - 0 6 9. 410 E -0 6 1. 0 7 9c,-0 5 1. 2 0 7 E - 0 5
61 1. 7 C tt - 5 0 4. 2 %e E C I 7 588E-04 1.173L-07 1.141*-06 S $ D 1 E - 0 6 1 0 05E 0 5 1. 4 5 5 E-0 5 1. 8 9 5 E-0 5 2. 2 91E-0 5 2. 6 711-0 5 3. 0 26E - 05
tM 7.414F 05 6. 5 0 CP: 0 8 1.191L-07 1.7917-07 1.963E-06 8.60hE-36 1. bl 2 E-O n 2.13 SE -C 5 2. "716E-0 6 3. 2 5 t E-G S 3. 754 P.-0 5 4. 217E- DS
E 2.50iE-04 6. 4 3 9t - c a 1 13 sE- 0 7 1.677E-C7 1.671L 00 '.306E-06 1.22aE-05 1. 54 ?E 0 5 2. 0 99E-05 2. 4 41E-0 5 2. 8 3 7E-G S 3.16 5E - 0 5
tst J. JJr- 04 6. 94 7F C8 1. 2 2?E - 0 7 1.794E-07 1. 7 6p E- 0 6 7. 5 5 0E - C 6 1. 2 4 2 E - 0 5 1. 6 7 7E 0 5 2. 0 72E-0 5 2. 4 3 4 E-O S 2. 766E-0 6 3. 0. 2E-0 5

3.1 % 1 t - 0 4 8 31 ? f -- 0 8 1. 4 0 3 E ~ G 7 2.18 9F D7 1.16?E 06 9. 72 C P - 0 6 1. 4 9 7E -01 2. 00 5 E - 0 5 2. 4 61 E -C L 2. 8 7 9E- 0 5 3. 2 6 0E-0 5 3. 612E-0 $
23r 2.442E-tp 7.167E Ut 1. 7 31 r. 0 7 1,7r9t-07 1.701E-06 7.l?6F-04 1.156E-C5 1.54BE-0$ 1.90Cr.-0$ 2.220?.-05 2.$13E-05 2.78?E-C5

| $ ? 861L-06 7 . 210 r' - 0 4 1.253F-07 1. 0 9 0 F.- 0 7 1.834L-04 7.6 J7F -c6 1,707E-0$ 1.591r-05 1. 0 3 9E- 0 4 2. 2 5 5E -0 $ 2. 5 4 3E - 05 2. 0 0 6E- 0 5
.s n 2.34st c e 6. 38 65 08 1.135E+07 1.ft6F. Of 1.679E-04 6.93ft-C6 t.139E-05 1. 5 3 71.- C 5 1. 0 97E- 0 5 2. 2 2 4 E-9 5 2. 52 5E-0 5 2. 0 01 E-C 1
* ?.te4T ;5 6.69% 09 1. 2 ? a r. 27 1.039E 3? 1.831f-06 7.714E-06 1.75BE-0$ 1.6027. CS 2.061E-c) 2.4127-05 2.731E-05 3.023E-05

e n 1. 8 / 4 F $8 5.3281!-09 9.809E-04 1 44 9E- 0 7 1. 4 60 E - 0 6 6.17 2 E- c 6 9. a ll E -0 6 1.31CE-01 1.605E-05 1. 6 7 hE-0 6 2.122E- 0 5 2. 3 4 96- 0 $
n 1.319f 06 3 .1 r ? F Op 6 9% M-04 1 045t-ef 5 . 0 4 7 F. - 0 6 4.39?E-06 7. 0 8 3E - 0 6 9. 4 f 18.- 0 6 1.164E-03 1.363E-0S 1.544E-06 1.711E-05
4,w 1. l f. 2 t r- g 3. J 1)F -09 6,26?E-C4 9 494E-DR 9. 64 3 E - 3 7 4. 015E - 0 6 6. 4 2 6E - 06 8.5300 06 1.038E-04 1.210E-05 1.366E-Oh 1. 510E -0 6
u 9.673F CV 2.$2?F OE 4.310E 06 7.194L 08 ? ,308F - 0 7 3 C 96E - C 6 4,9hi!-06 E . 5 4 P F -06 1.973E-06 9. 2 74 E-0 6 1. 04 6E- 0 5 1.15 5F -OS
A '. o /gir c s 1. 3 t.n 0 6 2 . 5 h t - 3 b 3.4 EE-0a 3.27ht-07 1.3 t a t '26 2.14 6E 06 2. 8 5 LE 0 6 3.4 96E- 06 4. 0 9 3F-06 4.6 41E-06 5.14 7E -06

|
' MAL 0000 0 :.'Md | r Mr.:4 T IS 1,729E-03 PTRSON RFA/YR

W AR N !!c -- POPVLA TJ ON f OOD I N G F.3 T I ON lx)SES SHOWN
ANVE HAVF NUT fif E pi CDPREM ED TO Rf.F1.ECT PCTFNTIAL

00'E5 ACTUALLY RECE1VEDf thD EAPURT AC MAY hM' LIS J
Bf THE POPULATIDh OF THIS D E C. !ON , SLE SUMMARY

TAHLE FLH TMIS IM LkKATION.
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i 86G10Ni ThrMY FUtta.Ryne Cropa CCM. : M I LDOS- AAE A 101/ 8 9 p FACE 27
NET 3ET: CAEPTR WY DATA: firun.in C9/09/93

TfME STf'P NUMutR 1. 5-YtAR ACTION P E R l f.X) DURA?!ON IN YRS Is. $.0,

IXPC$VnE FATnWAY la MEAT J W" EXPURED DMGAN IS BL*E,

1)c3E5 SW M 11LICt ARE ANNUAL POPVI ATIC'N DOSE COMM!!MENTS, FIRSON lif.M PER YEAA ]

*nHO XWO XRHQ A9H0 XAUG XNHO NRHO KRHO ENHO R R Ht'.) R R HO - ERito
blPECTton 1.$ 2.6 3.6 4.5 7.5 &b.0 25.0 35.0 43.0 45.0 65.0 76.0

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

N 7.1342-08 1.642E.07 2.461E.07 1.4 2cE- 0 7 3.154 E 06 1.36 5E -0 5 2.3541-05 3.263E- c 6 4.102r- 0 5 4.4 93E-0 5 6. 62 7t-0 5 6. 3 09E-05
kNS 1.2)lE-07 3.05DE 01 5.299t-07 7.72'r-07 7.446E-06 3.156E -01 S . 254E-0 6 7.18 5E-0 5 0. 979E-0 6 1. 066r.-04 1. 221E - 04 1. 3 651-04 1

M. 1. 9 3 0E-0 7 4. 8 61 E 0 7 5 4tnE 07 1.271F.*06 1.2 94 E -ch 4.2 2 3P.-0 6 1.134 -04 1. 64&E-04 2.13 3E- 04 2.192E-0 4 3. 02 3E-04 3. 4 2 4E-04
f. N E 2. 7 9 9E- 0 7 7. 4 4 5E + 0 7 1.3 4 FE-06 2. 02%E-06 2.100E 0 5 9.136E-0 6 1.712E-04 2.4166-04 3. 0 73E-04 3. 6s?E-04 4.24 7E-04 4.772E-04
E 2.83?E-07 7.2t\E 0 7 1,2 4 7t- 06 1.8 #st- 06 1. e 9i r.-0 5 4. 266E-0 5 1 18 9E- 04 1.903E-04 2. 3 75E- C 4 2. 8 09E- 04 3.210E-04 3.ls1E-04

t.S E 1.050R-07 1.86Girc1 1. 34 2E-0 6 2.010E - 06 2. 0 018 0 6 0. 44 3E-0 6 1. 4 C SE-04 1. 8 94E-04 2.34 4 E 04 2. 754 E-04 3.12 98-04 3.4 76E :,4

bE 3. 56 $E-0 7 9. 4 2 7E-0 7 1.671E 66 2.417E 06 2,4467. 05 1.043E 04 1.694F. 04 2.26tr-04 2,7thE-04 3 257E-04 3.689E-04 4.087E-04
En 3. 215t 0 7 s .10 3 E-0 7 1. 3 93E-06 2. 012E C 6 1.925E-0$ 8.062E-05 1.300 >04 1.7 5] E-04 2.14 9E 04 2. 512E 04 2. 84 3P.- 04 3.14 8 E-04
$ 3.1211-0 7 0,15 4 E - 0 7 1. 4 6?E 06 2.119E 0 6 2.0 7 5E-0 5 4.3 2sE- C l 1.J 60L -04 1. 8 00E-04 2.194 E-04 2. $ 52E-04 2. 8 71E-04 3.17)E-04

OSd 2,713E-67 7.22%E 07 1.204E-06 1.sgiR-06 1,841E-05 7. 0 4 ?E -0 5 1,2 8 9E -04 1. 73 9E* 04 2. 8 4 6E- 04 2.117E 04 2. 5 5 6E-04 3.169E-04
Ed 2.69tE+07 1.17 97. * 0 7 1. 3 90E-06 2. ea lf- 06 2,0 72 E-c 3 e . 7 96E-0 5 1. 4 2 4 E-04 1. 903E 04 2.3 3tt- 04 2.72 9E-04 3.0968-04 3.4 21E-04 a

sad 2.12 DE 0 7 6. 0 2 8r, 0 7 1. 0 9tE-06 1. 64 0E- 06 1. 6 51 E- Ci 6. 92 7E-05 1.112E - 04 1.452E-04 1.816E-04 2.12|E-04 2.401E-04 2.61?E-04
W 1. 4 91E - D 7 4. 214 E-0 7 7. 8 7Cr 07 1.14 7F- t6 1.184 E D S 4. 969E-0 5 8.014E -D) 1.072E-04 1.317E-04 1. 64 2E- 04 1. 74 7E-04 1. 936E-04
W9d 1.314 0- 0 7 3.1177 + 0 7 7.10 7E-0 7 1. 074E-06 1.C 91 E-0 5 4. 56 5E 0 5 7.2 71E- c h 9. 62 9E -0 6 1.17hE-04 1. 369E-04 1. 54 6E-04 1. 709E-04
hw 9.B131-05 2.8317.-07 5. 3 5 2 4 - 0 7 4. *.190- D 7 e.26st-06 3.303E-05 5.601E-05 7.409E-05 9.D21E-09 1.049E-04 1.184E 04 1.307E-04

' NNM E.4HE*00 1. 5 4 2 F.- 0 7 2.659E-0? 3.841E-07 3.706E-06 1,414f -0 5 2. 4 2 0E-05 3.2 JOE-O L 3. 9h nE* 0 S 4. 631 E-C S 5.211E-05 4,623E-05

|TOT AL DGE COWITWNT IS 1.956E-02 Pt,4 SON M t.M / Y N

WAWN I N '-POPULAT ID88 9 0.1D IMOESTION DOSE 5 SHOWN
AHOVE HAVE WOT EU.EN CONkFCTLD Tb RU tt.CT POTf.NTIAL ,
FCQi1 EAPORT AND "AY EXCICED I;USES ACTUALLY RECEIVED .i
HY WE POPVlATION OF THIS RECION, SEE S L'MMA R Y
TA5l.E FOM THIS ! NF'DeAT ION .
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a

Rf 0far EM.a c y rug l.E- per.n c r ee n Cor r. : M11& s AREA t01/091 FAGE 29'

kt15ET; CA5PER Nf OAT 71 f f r ar. En 69/09/93

T | .4F S EP NUP.EE ), h-YEAd ACTION PEN'OC ITJR AT ION IN YRS 15, 5.0

EMP05UNE FATMAY 18 MI LM ING E N POE F.0 DRGAN 15 f}FECTIV
'

(".3 f 5 E C/M Enl/.m ARE ATMJ AL PCPULATION POSE COMMITMrWTS. FERSON-AEM FfR YhAR

gan x a.to R e') X#no XRHG XRH3 X240 IRnD KRHO XRHO XRHO MAHO

3 rJCtJ% 1.4 2.6 3.5 4.1 7.5 15.0 25.0 35.0 45.0 55.0 65.0 15.0
. . .. . . - .. . .. . ., -, -- ..., . ... ... .. . ..... - . -... . .. .. . ...... . .

M 2 514 7 - 10 5,4 7 5 E -10 8,142f-10 1. 214r . 0 9 1.12 0E 08 4. 8 4 tE C 4 8. 3 5 7E 0 4 1,1 $ B E-0 7 1.4 6 6E- 0 7 1. 73 7E-07 1. 997E -01 2. 2 4 0E- 01
ti n 4. 36 4 E - L O l G t 3 F.- 09 1. B B I E- 0 9 2.141E - 0 9 2. 64 6E 04 1.120E-07 1. 8 6 5E 0 7 2. 6 $ 1 E 0 7 3. I t 7v.-0 7 3.742E-07 4.334E-07 4. 04 SE-07
NF 6.4%4E 10 1.725r. 09 3.047E-09 4.112E 09 4.59?E-OS 2. 209E - 01 4. 0 3 7E-07 6,4 4 4t.-07 7. 67 2E.0 7 9. 202E+ 07 4.07 3E-06 1. 215E 06
I, N r 9 9 3 71 -10 2. 64 3r 0 9 4. 7 s 4E- 0 9 1.201E-09 7.4824-05 3. 4 56r -0 7 6. 0 76E-0 7 8. 514 E - D 7 1. 0 91E -0 6 1.301E-06 1.6ctE-06 1.694E-06
r 1.001r C9 1. 5 8 6F < D S 4. S ?;E- 0 9 6.136E - 0 9 6. 7121- 08 2. 9 34 E -07 4. 931 E-0? 6. 7 5 6E-07 0. 4 2 9E-u7 9. 9 71 E.-0 7 1.139E-06 4.271E-06
4:E 1. 0 0 5E 0 9 2. 7 90E - 09 4. 906E - C 9 7. 2 3 6 F - 0 9 1.10 2 E 0 5 3. 03 2E- 01 4. 95 6E 0 7 6. 7 36E- 01 0. 321E-01 9. 7 7 tE-0 7 1.111 E - 0 6 1. 2 3 4 E-0 6
A 1.265E 0 9 3. 3 4 6E - 0 9 5. 95 4 t- 0 9 s ,791 E . 0 9 s . 6 s ? L - 0 4 3. 70 3t 0 7 4. 013E 0 7 8. 051 E-01 9. 8 8 5E 07 1.1 $6E -0 6 1. 3 0 9E-06 1. 4 51E-06

4 Est 1,141E~h9 2.876E-09 4 94 5E- 09 7.14 3E-0 9 6. 012t u 4 2. 5 6 2E- 0 7 4. 64 4 E -0 7 6.216E-07 7.6292-01 8.915E 07 1. 0 0 9E-0 6 1.1171-0 6
4 4 3 .10 9F -09 2. 4 967 - C 9 b .15 3F. -0 9 7. 5 92E -0 9 1.36PE 08 3.U2 7E-07 4.42 6E-07 6.39nE 01 7.147E 07 9.0$st 07 1.021E-06 1 127E-06

9.42 9E - 10 2,5 6 E-0 9 4. 5 $ 12. 0 9 6. 691E - 0 9 6. $ 4 ? f 0 8 2 8 6E. 0 7 4. 5 76E- 0 7 6. l ?3 E -0 7 7. 6167.-01 8. 9 3 4 E - 01 1. 014 E - 0 6 1.12 51- 0 6
9. 5 74r - 10 2,6 9M. 0 9 4. 9 4 3E- 0 9 T . 3 86 F - 0 9 1. 3 $4 E - 0 6 3. '122E -0 7S t. d

5. 0 637.- 07 6. 7 6 6E 0 7 4. 2 0 7E -07 9. 6 8 71-0 7 1.097E 06 1.214E-06La
k;w 7. 3 2 0F -10 I .14 C1-09 3. 4 99E- 09 5. 4 21t -09 6. a62E- 04 2. 4 5 9E- 07 3. 94 9E- 07 5.26?E-07 S.446F 07 7.530E-01 R.521E-07 9.41?E-07

5. 2 'e ' i. 10 1. 511r - 0 9 2. 794 r 0 9 4 .19&E .0 9 4. 2 0 3T. - 05 1.764r-01 2. 84 SE -01 3. 80 6E-0 7 4. 6 74-01 5. 412E-0 7 6. 2 01 R-07 6. 4 72r.-0 7+w
pW 4.6640,10 1. )S tE- 0 9 2. 62 3E -0 9 3.411E-09 3 . 0 7 3 F, - O S 1. 620f - 07 2. 5 81 E-0 7 3. 410E-01 4.16 9E - 07 4. 9 54 E-0 7 5. 4 t lt-07 6. 066E-07
tw 7. 4 n - 10 1. 01 )F - 0 9 1. 9'.-C E 0 9 2. 4 9 9f - 0 9 2. 93 5 E - G S 1.243f-07 1.9BPE-01 2. 6 30E -0 7 3. 2C2E- 07 3.174 E 0 7 4. 2 0 2f.-01 4. 64 0E 0 7
h t. h 2.2 41*E 10 $ .4 7 2E 10 9. 4 s t E- 10 1. J itt.- 0 9 1. 315E- 04 S. 3 M E-O s B . 61 t E-04 1.1477-01 1.404E-07 1.644E-01 1. 864 E 07 2. 06 7E-0 7

7 0'f A L Ix.s E COPP ! 1 Mi.h T 15 6.942E-05 pea 2CN-REM /YR

hA9.NIC.~POPUIATIDH FNJD INCESTION DQSES SHOWN
AMOW HA/r NCT IdE4 CURRFCTED TO REFLyCT POTENTIAL
FOOD FMPukt AND PA f tr Er.D P45E3 ACTLALLY RECEIVED

GEE 5' MMARYpf THF ltPGLAT!ON OF 1Hl$ MLG'DW, W

T AulJ. ( Oa THIS I ldW MM ION
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2 _%m.__- . . . . _ . . - m.-..-m . - - . . . ~ - - m ~- _m._ . - . . ~ . . . ~ _ - - , - - - - - _ _ . _ _ ~ - _ , .~

<

REnfoWe FN1RGY rJELS-pefic Ofeek COLE: Mi1OCS-AREA (03/891 PAGE 29
h.T51.T t C Arl' E A WY CA1A; f;run.1h 09/09/93

~O
TIME STEP NJMarR i 5-YEAR ACTION PERIOD DURATION ]N TRS 18. 5.9

EXPOSURE PATHWAY 18 MILM ING EXPOSED ORCAM 18 Bohr.

DOBES S tKWN IIELOW AME ANNJAL POtVLATION DOSE COMMITMENTS. PERSON-REM PEA YEAA

3ano MRHO XRhu ARdO XRHQ XRho MRHQ XRHJ XMHO ARMO XRHO XRif0

_.E l s t ;T .!'.m . . . . . . . . . . . . . - ..... .~-. . . . . . ....... 15.0.. . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . - _ _ . . . . . . . . . . . . . .1.5 2.5 3.5 4.5 7.5 25.0 35.0 45.0 65.0 65.0 75.0
. . _ .

W 2. 3 9 )P - 09 6.171E-0 9 s ,2 5 6E-0 9 1.14 6E-D O 1. 0 57E-0 7 4. 5 76E-01 1.093E-07 1. 0 94 E- 06 1. 37 5E-06 1. 641 E-06 1. 8 86E- 06 2.115E- 06
hst 4.141E 09 1. C22E- 0 8 1. Tite-D B 2. 5 91E- 0 8 2. 4 99E- U7 1. 0 58E-G6 1.761E-04 2.4 0 9E-06 3. 010E-06 3. 572E 06 4.0 93E-06 4.5 76E-06
k l. 6.410E -0 9 1. 63 0F - 0 6 2. 9 787.- 0 4 4. 2 6 !E-0 0 4.3 3 ?E -07 2.C 8 6F.-06 3.413E-06 5.520E-0 6 1.15 ?E-06 a 691 E-06 1. 013E-0 5 1.14 4E -05
EuE 9. 3 t hE - 09 2. 4 96R 0 4 4. 519E- G 8 6. 0 01E- 08 7.067E-01 3. 2 64E- 0 6 5.73 9E-06 8.0 9tE- 06 1.03DE-c 5 1.234E-0 5 1.424 E-0 5 1.600E- 0 5
E 9. 510E - 0 9 2.4 4 2E-D 8 4. 316E L t 6. 3 62E-04 6.33 9E- 0 7 2,7 71E 0 6 4.657E-0 6 6.341E-06 7.961E-06 9.419E-06 1.076E-05 1.2 00E-05

F$E 1. 02 5 F. -04 2. 615E -Os 4. 6 3 3E .05 4. 8 06E-0 3 6,70st -07 2,8 64E-06 4. 710E -06 6. 362E-06 7. 4 5 9E-06 9,232 ,-06 1. 04 9E-0 5 1.165E-0 5

$E 1.195E-Og 3.160E-09 5.62)E-68 8.303E-08 4.200E-D7 3.497E-06 5.679E-06 7.604E-06 9.336E-06 1.092E-05 1.237E-05 1.370E-05
Est 1. 0'/ tE. 0 0 2. 711r.~ 0 s 4. 6 71 E- 05 6. 7 4 7E 0 0 6. 4 5 3E - 07 2. 70 3E-06 4. 3 0 6E-06 5. s 11E-06 7. 2 0 $t-06 4.4 2 0!-06 9.5 31E-06 1. 05 5E-05
8 1.047E DB 2.135E-OS 4.867E 08 7.170E-05 6. 9 5 8E-0 7 2. 0 5 9R -06 4. 55at- 06 6.0 36E-06 7.3 55E-06 a .5 5 5E-06 9.64 6E-06 1. 664E-0 5
ESw 9.0 94E - 0 9 2. 4 22r- Od 4.10 4E- 0 5 6.319E -0 s 6.17tE- 0 7 2.631E-ce 4.322E-0 6 5. 0 306- 06 7.194E-06 0.4 38E-0 6 9.516E-06 1.062E-05
$d 9. 0 4 4E + 0 9 2. 541 P. - 0 4 4. E 59E -C4 6. 976t-0 8 6. 94 6E -07 2. 94 9E -c 6 4. 773E- 06 6. 380E-06 7. 82 7E-0 6 9 14 9E-06 1. 036E-0 5 1.14 7E-0 5
h34 7,10 sE . 0 9 2. C 21 E-C 4 3. 68 3E- 0 4 5. 4 9EE -0 8 5.636t-07 2.322E-c6 3. 729E-06 4. 97 0E- 06 6. 0 8 9E-G6 7.112E-06 B . 04 0E-06 8.900E-06
W 5,00 5 E- 09 1. 4 3 3fr 0 6 2. 6 3 8E -0 0 3. 963F -00 3. 97CE -07 1.666E-06 2. 68 7E-06 3. 5 9 5E-C6 4.417E-06 5.16tE-06 5. 6 57E-0 6 6. 4 90E-06
w'. d 4 . 4 0 6E - 0 9 1. 219E - D 0 1. 3 t ?E.- 2 5 3. 6L IE-06 3.6 58t'- 0 7 1. 5 30E-96 2.4 38E-06 3. 22 0E-06 3. 935E-06 4. 58 8t -0 6 5.103E-06 5.729f -06
kW 3.2 9tt - 0 9 9,54 6 E - 0 9 1.194E-04 2. 'J29E-C e 2. 772E - 07 1.174 E- 36 1. 0 7 0 E-Of 2.4 9 4 E-06 3.02 4 E-06 3.51 s E-06 3.96tE-06 4.343E-06

N4W 2 16/E-Q9 5.169E-09 8.914E-09 1. 3 G 1E-08 1.2 42E- 0 7 5.074 E-0 7 8.139E-0 7 1. 0 8 35 - 06 1. 32 6E - 0 6 1. 5 5 3E- 0 6 1. 7 61 E- 06 1. 95 2E- 06

TOTAL L ;SE r JM"! T M E N T 15 6.556E-04 PER$DN-REM /TR

WAPHING--POPVLAT10N FWC IkCESTION DOSES SHOWN
AFCVF BAVE NOT BC.EN CORSECTED TO RFFLECT PC7EWT!AL
7000 F. APORT AND "AY EXCEF.D CCSE.3 ACTU ALLY HECEIVED
HY Tim POPVLATION Ur THIS RECION. SEE SUMMRY
TANI FOR Tril5 1hPORMATION.
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Pr f 9. : F.h F p ti ( Mff[$-ke69 Cysee C '.). Z M!LD 9 A$1A {Q)/94a f ACf. 30
P'. o in CAS?fD wf CA A- f:run.an 09/C%/93

*;*"- .,ttP NUMN A 4 b - Y F. A k AITIph PLk:0D DURATION IN TR$ 15. 5.0

5 Jump,av Ps1%7 (# POPv'ATILM DOD ts '' WP uit D t"M 7CFP 1 13r $ E bt*4 Ali E Ah k b A L POP U LA7 ! C!i l>CSE COMMITHENTS, PTRSON-ELM PER YFARe

:! f 5 # ECf f il.a HT P EOP t.E si! T H I N 93 k 11LJME TER3
. . . . . ... . . .. _. _ ... ... . ...

P A I'h* AY EF}Et!IV b 3 3. AVC LUWG eIVEk KIDNEY BiiGh C H I
, - . __ . .. . . . . _ ._ .. . ... . ._ ...

IhMAL. 1 091E L4 8 . S t 6 t. - C 4 1.303E-05 6.664E-04 3.2037.-04 3.947E-01
u n ND 4 $ 615; t 5 4.5BIE'D5 4 501L-06 4.htlE-CS 4 . h 81 F.- 0 $ 4.681E-05
cirUu 1. S E 2 L- C J 1.!s2L C3 1.55?E-33 1.502E-03 1.ht2E-03 1.642E-03
VEL. I n :. 2.7]IL-03 2 95fF-02 2.11 } L- 0 3 1.032E-02 0.16tt-03 2,711E-Q3

PE AT JW 1. 3 ' 2 f. - 0 4 . 473E-03 1.302t-04 4.755E-04 3.8C6E-04 1.302E-04
w ; !.R ! b '., b.47Ct C5 6.llCE-04 6.470L-05 7.4 94 E- 04 1.996E-04 6.470E-CS
RNFLUS$b 0.000r*00 0 GQ;E+CC 0.0006*DO 0.0COE+00 D. DUCE *00 0.000E*00

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

;0;ALS 4.644a-03 3,419E 02 4.64st-03 1,334E-02 1. 0 7 0f.-0 2 3.992E 01

DG3ES DECEIVED BY PtOPLE BEYOND 0 2 RII/*ETER5
_ . . ..... . .. ... _ .. . .. . .. . .. . . .. ._. . _ ... .. ... .

51DNEY BRON0tilPA?O AY FFilCTIV !WN E AVO. LUNG . LIVER... _.... .... .... ............. .. .. . . __ . _ _ . . .. . ..

I h H A L. 0.0007+00 D.C00E400 0.000EeDO 0.00cE+00 0.000E+DC 0. 0 0 0r. + 00
C OU CJ. 0.000Fe00 b.CCLE+DC 0.LDCF+0C 0.000E+C0 0.000E+00 0.000E*D0
(LeUp 0. 0CE*C; 0.L:CE+C0 0.000P+00 0.00JE*00 0.03CE406 0.000E*C0
VEG. ING 3.46CT-04 3.716E-03 3.460E-04 1.317E-03 1 042E-03 3.46DE-04
wtA* IS: . 59tE-03 1.83fE 02 1.S95E-03 1.e42E-03 4.6732-03 1.$9st-03
Mily IG 4 . 7 2 ? f. - C 6 4.443E-05 4.722E-06 1.821E-05 1.4h7E-0$ 4.722E-06
kh uus50 0.0;cE+CD 0.LCIE+CD u.000L+00 0.000E+00 0.000E+00 0.000E+00
. _ _ . . _... _.., . __ _ ... . . . . . __ ... _.. . .... .._ ... ...

* C A I ., 1.949E-03 2.19;T. c2 1.949E-03 7.17JR-03 5.73;E-03 1. 94 9F.- 03

TOTAL DOSES COFPVTED OVER ALL PDFULATjoh3
. ~. . -. . .. . .. .. .. . .,. . _. .. ... _... .. . ... ..... ......

r BONE AVO.LUWO LIVER N!DNEY BRONClO
._ .

E FF
'.m i l V .. . __ . .. .... ..___ . . .......... . .. ...........

FJ71AAY

;khAt. 1.09?F-04 0.496E-D4 1. 3 0 3f- 0 5 6.664E-04 3.203E-04 3.947E-01
Tx W3 4. 5 81 L - C S 4.691E-Oh 4.561E-05 4.581E-06 4.5sIE-CS 4.691E.-0$
C Lc lo 1.ht/E-03 1.54?E-03 4.tB2E-0'J 1.582E-C3 1.582E-C3 1. 5 8 2 E.- 0 3
vtG. ING 3.C5JE-C3 3.331E-02 3.057E-C3 1.164E-62 0.209E-03 3. 0 5 7E -0 3
et AT 1h0 1.1296-C3 1. e S 6 f. - 0 2 1.729E-03 6.310E-03 9.054E ?3 1.129E-03
M i LM ING 6.94?f-Ob 6.S$6E-04 8.942E-05 2.676E-04 2.142E-04 6.94?E-0$
p%? 50 C.rPDF+00 0.000E*00 0.03cE*00 0.CaCE*00 0.000E*00 0.000E*00

_ _ . . . _ . . ... . . ., . ..... . . ... . ... _.....

t. : ALS 6.54H -03 5.61CE C2 6.497E-03 2.052E-02 1.64?E-02 4.012E-01

O

O

- ATT 18,1-38

(Revised 2/94)

_ _ _ _ _ _ _ _ _ _ __ _ ___ _
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P F '. ! DE r LNEP37 IUE*3-Hero Creek COOE: M I LDOS- AREA 103/EP) PAGE 31
FrisET: EASPER wy DA1A+ firun.in 09/09/93

TlHE $TEP N JM t+E R 1. S-ILAR ACTION PERIOD DURATION IN YR5 is. 1.0

O INDIVIDUAL AE"FPTOA P ARTlCULATE CONCENTRATIONS
AlwDORNE CONCEN?kAT10N5. PCl/M3 GROVNO CONOENTRATIONS. PC1/M2

. . .... , . .. . .. . .. . ..-- .. . . . . . . . .. ....... ..:........... .....--..+.................. ...+........... 210. I

N'J . NAFE PTSE U-230 Th-230 ke-226 Pb+210 U-238 1h-230 as-226 Po-
s

1 al 1 0.00CF+00 0.000E+DO 0.000E+00 0.000E*00 0.000E*00 0.000E+00 0.000E*00 0.000I+00 I

1 al 2 0.000E+CD 0,G00E+00 0.0c0E+00 0.000E+00 0.000f 400 0.000E+00 0.000E*00 0.000E+00
]

1 R1 3 0.00CE+00 0.0CDF+00 0.000E*03 0.000E*00 0.000E+00 0.000E*00 0.006'+00 0.000E*00 4

'
1 #1 4 0.000E*00 0.000EiC0 0.000E*00 6.000E+00 0.000E+00 0.000E+D0 9.000E+00 0,000E+00

0.000L+00 0.0c0E*D0 0.000E*;0 0.000E*00 0.000E*00 0.000E*00 0.000E+00 0.000E*00 |

C 91G'E 41 { A i ! Oh T{{AS
2 R2 1 D.000F+00 0.000E+00 0.000E+00 0.COCE+00 0.000E+00 0.000E*00 0.000E+00 0.000E+00 j

7 R7 2 0.000E*00 0,000E*00 0.000E*00 0.000E*00 0.000E*00 0.000E+00 0,000E+00 0.000E+00
7 R7 3 0.000E+00 0.00CE*00 0.000E+00 0.000E+00 0.000E*00 0.000E+00 0.000E+00 0.000E+D0
2 R2 4 0.000E*00 0.CGDE+00 0.00DE+00 0.030E*00 0.000E*00 0.000E+00 0.000E+00 0.000E+00

COh01 NT RAT ICN TOT A LA 0,00PE+00 0.000E+00 0.000E+00 0.000E*00 0.000E+00 0.0008+00 0.000E+00 0.000E400
4 - .. . ..-~. .. - .... .. ... .. ...........---........ ............. ......- ...... ................................

4 3 a3 1 0.0001+00 0.09CE*00 0.000E+00 0.000E+00 0.000E800 0 000E*00 0.000E+00 0.0001600 ,

J R1 2 0.000E*00 D.000E+00 0.000E*00 0.000E+00 0.000F+00 0.000E+00 0.000E*00 0.000E+00 i

3 mi 3 C.c00EeCD 0.C0bf*CP C.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E*00
3 pJ 4 0.000EeCD 0.000E*C0 0.000L+00 0.000E+00 0.000FA00 0.000F+00 0.000E+0D 0.000E+00

COWN.NTPAT!0# 77T A L5 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E*00 0. 0.000E*00
. -_. - ... _........_. ..._............ ........ .. . ................. ........................ ..000E*00..................
4 P4 1 0.000F+00 0.000E+00 0.000t+00 0.000E*00 0.000E+00 0.00CE*00 0.000E+00 0.000E+00
4 R4 2 0.00CE+0C 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E400 0.000E+00 0.000E+00
4 34 3 0.000E+00 0.00CE*00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000R+00
4 at 4 0.000E*00 0.000E+00 0.000E*00 0.000E+00 0.000E*C0 0.00DE*00 0.000E+00 0.000E+00

CChC Lh TkAT ICM TOTALS 0.000E*00 0.000E400 0.000E+03 0.000E*00 0.000E*00 0.000E*00 0.000E+00 0.000E*00

5 R$ 1 0.000L*00 0.000E*00 0.000E*00 0.000E+00 0.00DE*D0 0.000E+00 0.000E*00 0.000E+00
h R$ 2 0.000E+00 0.000E+00 0.000E+00 0.00CE*00 0.000E600 0.000E+00 0.000E+00 0.000E+00
$ #$ 1 0,000E600 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
$ pi 4 0.000r+00 0.000E+00 0.0c0E+00 0.000E400 0.000E+00 0.000E*00 0.000E*00 0.000E+00

00NCrW1AA!!CW TOTALS 0.00 dea 00 0.000E+00 0.00CE+00 0.000E+00 0.000E400 0.000E+00 0.CCDE+00 0.000E+00
. .- .... . ....... . ....... . . . ..... . ......-..... ...... .... . . . . . . . - ~ . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

0 76 1 0.000E+00 0.000E*00 0.000E*00 0.000Fa00 0.000E*00 0.000E+00 0.000E+00 0.000E+00
6 P6 2 0.0CCE*00 0.00kE+00 0.030E*00 0.000E*00 0.0 DOE +00 0.000E*00 0.000E*00 0.000E*00
6 94 3 0 000f*00 0.000E+00 0.000E*00 0.000E+00 0.000Eib0 0.000E+00 0.000E*00 0,000E+00

6 R6 4 0.000E*00 0.000E+00 0.000E+00 0.000E*00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

. .... . .... . .... . .. . ..... ....... ..... ............ ........ ........ . .......--................... 000E*00.......
CChcENTRA;10M *CTALS 0.000E+00 0.000E+00 0.000E+00 0.0CGE*00 0.000E*00 0.000E+00 0.CDDE+00 0

7 a7 1 0.000E+00 8.000F+00 0.000E+00 0.000E+00 0.000E400 0.000E+00 0.000E+00 0.000E400
7 a7 7 0.0J0E+00 0.00cE+00 0.000E*00 0.000E+00 0.000E+DD 0.000E*00 0.000E*00 0.000E+00
7 k? 3 0.000E+00 0.000E+00 0.000E*00 0.000E+00 0.000E+0D 0.000E+00 0.000E+00 0.000E+00
7 R7 4 0.000E+CD 0.000E+00 0.00CE+00 0.000E+00 0.000E+00 0.000E*00 0.000E+00 0,000E+00

.. _..... ..'......... .. .. ......... --.........,-................... ........ .... ......... ............ ........0TC AL5 0.000F+00 0.000E+00 0.00CE*00 0.000E600 0.000E*00 0.000E+00 0.000E+00 0,000E+0CON 0fNTPAT!ON

8 R$ 1 0.000E+00 0.00CE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E*00 0.000E+00
0 p4 2 0.C00E+00 0.000E+00 0.000E+00 0.000E400 0,000E*00 0.000E*CC 0.000E+00 0.000E+00
e Es 3 0.00CE*C0 0.000Es00 0.00DE+00 0.000E+00 0.0C0E+00 0.000E600 0.000E600 0.000E*00

0 . .. .. .. . ..... - -_ . . . . _ . _ . ........ - ............ .. ... . ._......... .. ............... _. ...--.........

6 99 4 0.000E*D0 f.000E+00 0.000E+00 0.000E+00 0.000E*00 0.000E+00 0.000E+00 0.000E+00
rcsCtWThA!!OM TOTALS 0.000f*0s 0.000E*00 0.000E+00 0.000E400 0.000E*00 0.000E+00 0.000E+00 0.000E+00

e

,

1

I

i

1

1

- i
,
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rec *4 Eh9ey FUE'9-Reno Creea Orrt; M LK 5-7 PEA (03/09) PACE 32
Pr 5ET: CA3Pfp er CATAf T a r ar. . i n 09/09/93

TIPT STEP huMHI R 4 5-YFAR ACTIOk PERIOD DURATICM IN Yas 15. 5.0

N T V I V.; A L RE M PTap PARTICULATE CONCENTRAT!CNS
AlWR3kNE CONCENTkATICtS. pol /M3 CA9(AD CONOTNTRATIONS. PCIfM2

m, NAMy r:sE U-238 Tr. 230 Ra-224 Pb .;0 U-230 Tn 230 R4-224
. . . . . ..- 210

Pb
...

. . .. . _ _ . _ . . . ... .... .... .. ....... ..___ _.___.........._.......

* P9 1 0,0007400 0.000E*CD 0.0CCE+0C 0.000Ee00 0.000E+CD 0.000E+00 0.000t+00 0.000E*00
* >9 2 0.000E*00 0.0CCE*0; 0.C;;E+0C 0.CCCE+00 0.0c0E*00 0. 0 0 c f.+ 0 0 0.000f+00 0. 00 0 f.+ 0 0

1 99 3 0.000T+00 0.000E*00 0.00CE+00 0.000E+00 0 . 0 0 0 F. + 0 0 0.000E+C0 0.000E+0C 0.000E*C0
9 ps 4 0.C002+00 c.000E+00 0,0CCE+0D 0.000E*00 0.000E*00 0.0000+00 0.000E+00 0.000E*00

OE vkTuAfirk *0|ALS 0.c0Cr*C0 0.000E+00 0.00cE*00 0.000E+00 0.000E*00 0.000E+00 0.000E+00 0.000E+00
_ . . ,_. ... . .......... ... ___ ... ................... .. ... .. ...

pic . O CO 7.+00 0.00!E*00 0.00tE+00 C.C00r+00 0.000E*00 0.000E+00 0.000E+00 0.000t+00,,

|0 alC 2 0.tttE*00 0.000F+00 0.00CE*00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.C00E+00
ktt 3 0.000f+00 0.00Cf+00 0.00CE+c0 0.000E*00 0.000E*00 0.000E+00 0.000E*00 0.000E+00

,10
wi0 4 C.050F+00 0.00CE*CC 0.c0CE+0C 0.0C0E+00 0.DDCF+00 0.000E+00 0.000E*00 0,000E+00

, CycE M a AT I:3 TG*ALS 0 00LF+C0 0.000E*C0 0.00/+00 0.000E*00 0.000E+00 0.000E+00 0.000E+00 0.000E*00
_ . . ._ ._ ._ .. _.. . _ - ...... ___. ..... ... .... .. .. ...........__.......... .__....

m1; 1 0.005t*DO O 000E+00 0,000E*00 0.000r+00 0.000E+00 0.000E+00 0.000E+00 0,000E+00
4.

1; 411 2 0 00rE+00 d.003E+0D C.000E+DD 0.000E400- 0.000E+00 0,000E+00 0.000E+00 0.000E+00

-li H|t 3 C. CODE +CD 0.CCCE*00 0.00CE+CD 0.000E*00 0.000E*00 0.000E+0C 0.000E*00 0.000E+00
pil 4 0 . 0 ") 0 E * 0 0 0.CCDE*00 0.u;0t+CD 0.000E+00 0.000r+00 0.000E+00 0.000E+00 0.000E+00

c vw n.i n u lt w I OTa i s 0.r3CE+03 0.00CE+00 0.000r+00 0.000E*00 0.000E+00 0.000E+00 0. 0 0 0 E.* 0 0 0.000E+00
. . . . __. _. . . .._ .. ... .....__...... ................ ........... _. _. ..........

.2 p12 , O .C 3DF + 00 0.CC0F+00 0 . 0 0 . .. + 0 0 0.000E+00 0.000E400 0.000E+00 0 000E*00 0.000E+00
2 R;2 2 0. 0cEtC0 0.C00E+00 0.00m +0D 0.0C0E+00 0.000E+00 0.00CE*00 0.000E+00 0.000E+00
12 H12 3 0.000E+00 0.000E+00 C.009L+00 0. 0DE+00 0.000E+00 0,000Ee00 0.000E*00 0.000E*00

0.LC'E+DO 0.000f+00 0.000E+00 0.000r+00 0.000E+00 0.000E+00 0.000E*00 0.000E+00"2 812 4 s

- 6 1 N T R t. T ; . 4 ' 1 A;.5 C.00!E*00 0.000E+00 0.000E*00 0.00CE+00 0.000E*00 0.00CE+00 0.000E+00 0.000E*00
_ - _ ..- -.. ._ .... . __ . .. . . . ____ --..... _. . ............. .... ._. .........

1i p;) 1 6 .CC.c+00 0.00st+00 0.003E*00 0.000E+00 0.000E+00 0.00cE+00 0.00CE+00 0.000E+00
13 9;? ? 0.t007+CO C 000F+00 0.00 n400 0.000E+00 0.00CE+00 0.00CE+00 0.000E+00 0.000E+00
13 n;3 3 0. i -O F + 00 L.0s E*00 0,00 ;F +00 0.000E*00 0.000E+00 0.000E*00 0.000E*00 0.000E+00

4 0. J ++00 0.000f*C0 0.002F+00 C.00?E+00 0.000E+00 0.000E+C0 0.000E+00 0.000E+00il n '. )
- " A :,s 0.0 .I+00 0 L CE+00 0.LUDL+C0 0.000E*00 0.000E+0D 0.000E+00 0.000E+00 0.000E*00n Es aA; cw

_ _ _ .. _ .. .. . . . . . . ..... . . . . . ____..... ..... . .......

11 kit ! 0.000f*00 U.000E*00 C,C00f+00 0.000E*00 0.000E*00 0.000E+00 0,0CCE*00 0.000E+00
14 mia 2 u.000F+0? 0.000E+00 0.002E+0D 0.000E+CD 0.000E*00 0.0COE*00 0.000E+00 0.000E+00

14 m14 3 .(00t*CD 0.000E100 0.C3]E*00 0.000E+00 0.000E*00 0.C00E+00 0.000E+00 0.000E+00
14 E;4 4 v . C 9 0 7 + .4 0 .00E*00 0.00?E+wD 0. 0 0 0 r.+ C D 0.000E+00 0.00sE+00 0.000E*00 0.000E*00

L';N;! N; A A T !:m i f+L3 0.0 OE*00 0 000F+00 0.000E+CD 0.000E*00 0.000E+00 0.000E+00 0.00CE*00 0.000E*00
.

. . .. ....__ .. . .. .. .__._._ .. ... _. .. ... __.. .._... . ... ............

Is His 1 C.000E+00 0.000E+00 0.000E4CD 0.000E+00 0,000E+00 0.030E*00 0.000E+00 0.000E*00
15 N's 2 0,0sCF+0C D.CCCE*C0 0.000E*00 0.000E+C0 Q 000E*00 0. 0 0 C r.+ 0 0 0.00CE+00 0.000E+00
il R.5 3 C.CCCE*00 0 CCCE+00 0.00SE+00 0.000E*00 0.000E+00 0.000E+00 0.000E*00 0.000E*00

% 9:+ 4 C .C 00F * 00 0.000F+00 0.000E+00 0.000E*00 0.000E*00 0.000E+00 0.000E+00 0.000E+00
turn 5 ah i1Aa C OCUE+00 0,DDLE+0J 0.0LDE*00 D.COCE+00 0.0GOE*00 0.000E+00 0.000E+00 0.000E*00

. . . _. .. _ _ .... .... . __....... _ , _ . . .. ........................

16 Rio 1 0.000E+C0 0.000E*00 0.000E+C2 C.000E*00 0.000E*00 0.CCDE+00 0.000E+00 0.000E+00
CCCF+L; C.000E*C0 0.C000*CO C.CC;E+00 C 0G0f+C0 0.000F+00 0.00GE+00 0.000E+00It 9.4 /

u0,..ct*LC 0 C00f+0D 0.0001+0C D.000E*00 0.000E*00 0,000E+00 0.000E+00 0.000E+00 1

,

16 P;6 3 '
16 hi6 4 0.00LF+ s C 40E+CD 0.Lv0E+CD C.000E+DO 0.000E*00 0.000E*00 0.00DE+00 0.00DE+00

hhinAT % dALS 0 OLCF+ C UCDE* s CF+00 0.000E*00 0.000F+00 0 000E+CD 0.v00E*00 0.000E*00'

. . . _ . ._ . .. .. .. . . .. . ..._ .. _. ..

l
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~...---.~nuax... . . ~ - . - . ~. -- - - -- . . . - - - - . , . - - . - . .

' |

PfGIONI t ht.R W F UE LS- Dene C Tee A CDDE: MILDCE-ARIA 103/091 FACE 33
MET 5Ef CA5PER WY DATAi frrun.in 09/09/93

. TIME 7EP hUMBER 1. $-7(AR ACTION PER10D DUR7 '' 1 N YRS 13. l.0

IN0!VIDVAL RECEPTOR PART]CULATE CONCENTRAT]CH3
AIPWJRkE CONCENTNATlONS, PC1/MJ CROWD CONCENTRATIONS. PC1/H2

..-. .............h-230 Ra-226 Po.210 INo. hAME P V-238 In 230 #4+226 P b* 2 U-238 T
.. ..............................10..................+.TSE ... .+.... l............... ......u......

11 All 1 0.000E+00 0.000E+00 0.000E*00 0.00CE+00 0.00CE+00 0.000E+00 0.000E*01 0.0002600
11 p11 2 0.000E*00 0.000E+00 0.000E+00 0.000E*00 0.000E*00 0.000E*00 0.000E+00 0.000E*00
17 n17 3 0.000r+00 0.00(E+00 0.000E*00 0.000E400 0.000E*00 0.000E*00 0.000E*00 0.000E.00
11 R17 4 0.0DCE*00 0.000E+00 0.000E*00 0.000E+00 0.000E*00 0.000E+00 0.000E+00 0.000E+b0

. . . . . . . .. 0 0. . . 0. 0 0 0 E * 0 0......
0.000E* 0.000E+00 0.000E+00 0.000r*00 0.0'0E+00

. . . ~ . ...... . . . ..... . .~... ............0Cf.kCENI AA!!C:n To1 ALS 0.000E*00 0.000E+0
.

18 WANCH DIACS I 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E*00 0.000E+00 0.000E+00 0.000E*00
le R ANCH BLDcs 2 0.000E+00 0.000E*00 0.000E*00 0.0001400 0.000E+00 0. COPE +00 0.000E+00 0.000E+00
18 aANCH aLEOS 3 0.000E+00 0.000Z+00 0.COGE400 0.000E*00 0.00ct+00 0.000E+00 0.000E+00 0.000E+00
19 RANCH HLDCs 4 0.000E+00 0.0C0E+00 0.000E*D0 0.000E*00 0.000Et00 0.000E+00 0.000E+00 0.000E+00

(DNCENTR A T.tCN TOT ALS 0.000E+00 0.000E*00 0. 00 0t.+ 0 0 0.000E*00 0.000- 60 0.000E+00 0.000E*00 0.000E+0.......'..................... .......... . .... 0...... .. ...... . .... ._.. ................ ...................w .....

19 SUNBHUST kAkCH 1 0.000E*00 0.000E+00 0.000E*00 0.000L+00 0.000E*00 0.000E*00 0.000E*00 0.000E+00
19 SVKMkUST RANCH 2 0.000E400 0.000E+00 0.000E+00 0.000R+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
19 57hanusT PANCH 3 0.000E*00 0.000E+00 0.000E+00 0.000E*00 0.000E*00 0.000E+00 0.000E+00 0.000E+00
19 SVN14AUST RANCH 4 0.000E+0C 0.000E*00 0.000E*00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

CONCENTRAT1DN TOTALS 0.000E*00 0.000E+00 0.000E*00 0.000E*00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
. .-.m ........ ..... .... .......... . ............ .. 4........ .... .................. .............................

20 DALE 1. wn!GHT I C.000E*00 0.000E+0D 0.000EiC0 0.00DE*00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
20 DM.t.1. WA lcht 2 0.000E+00 0.00DE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
/c DALE 1. wp1CHT 3 0.000E+00 0.000E+00 0.000t+00 0.000E+00 0.000E+00 0.000E400 0.000E+00 0.000E+00
20 L A LE 1. WRIW4T 4 0.000E*00 0.000E+00 0.00JE*00 0.000E+00 0.0C0E+00 0.000E*00 0.000E400 0.000E+00

. . _ . . . . . _ _ . . .. .... __........ ... ... . , ........... 000E+00..... . .....~... . .. ..,...................... ......CONCENTAATION TOTAL 8 0.000E+00 0.000E+00 0.00CE+00 0. 0.000E*00 0.000E+00 0.000E+00 0.000E+00

21 W41GHT 1 0.C00E+00 0.000E+00 0.000f+00 0.000E+00 0.000E*00 0.000E+00 0.000t+00 0.000E*00
21 WalGHT 2 t. ,0 0 0 E + 0 0 0.000E+00 0.000E+00 0.000E+00 0.000E*00 0.000E+00 0.000E,00 'O.000E+00
21 HRIGHT 1 0.000E*00 0.000E*00 0.000E*00 0.000E+00 0.000E600 0.000E+00 0.000E+00 0.000E+00
21 WRIGHT 4 0.000E+00 0.000E+00 0.000E*00 0.00CE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

CONCENTRA* ION TOTALS 0.000E+00 C.000E+00 0.000E+00 0.000E*00 0.000E+00 0.000E+00 0.00~E*00 0.0CCE*00

22 RonrRT RANCH 1 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00,E*00,

22 R; HEAT kANCH 2 0.000E+00 0.000E+00 0.000E+00 0.000E,00 0.000E+00 0.00CE*00 0.000E+00 0.0003+00
22 AO?f MI D ANCH 3 0.000E+00 0.000E*00 0.000E+00 0.000E+00 0.000E*00 0.000E+00 0.000E*00 0. 0 0 01. + 00
22 RCtRRT HANCH 4 0.000E*00 0.000E+00 0.000E+00 0.000E*00 0.000E+00 0.00DE*00 0.000E+00 0.0005 00

CONCENTRATION TQTALS 0.000E+00 0.000E*00 0.000E+00 0.000E*00 0.000E+00 0.000E+00 0.t00E+00 0.000E*00
....._........._........ . -_ ............_... .............._ ............ ....... ..................................,,....

23 TURnERRaEST RANCH I 0.000E*00 0.000E+00 0.000E+00 0.000E,00 0.000E*00 0.030E+00 0.000E*00 0.0001400
23 TUREERFAEST RANCH 2 0. 0 0 0 E t ",0 0.000E+00 0.000E*00 0.003E+00 0.000E+00 0.000E*00 0.000E+00 0.000E+09
23 Trab!.RdREST aANCH 3 0.000E*00 0.000Et00 0.00DE*00 0.000E+00 0.000E*00 0.000E+00 0.000E*00 f 000E690
23 TURlHRFPEST RANCH 4 0.000E+00 0.000E*00 0.000E+00 0.000E+00 0,000E+00 0.000E+00 0.000E*00 0.000E+00

CO N cIS1 R AT I ON TOTALS 0 000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000 0.000E+00
. . . . . . _ . . ... ... . ........ .. ............._.................. ..... ......... . .E+00.___........... ............000.000E+

.

/4 MATHrW FAMILf 1 0,000E*00 0. 00 0F.+ 0 0 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0,000Et00 0.000E+00
24 MAWI W F AM11.Y 2 0.00DE+00 0.000E*00 0.000E+00 0.000E*00 0.000E+00 0.000E+00 0.000E+00 0.000E*00
24 MATHEW FAM]LT 3 0.00CE*00 0.000E+00 0.0 TOE +00 0.00CE*00 0.000E+00 0.000E*00 0.000E+00 0.000E+00

0 .... . . . . . . .. . ~ . . _ . _... ... __........ . ........._.......... .... .....00 ._.0.000E+00

24 MATH 34 rAMILY 4 0.00CE+00 U.000E*00 0.D00L*C0 0.000E+00 0.000E+90 0.000E+00 0.000E*00 0.00CE+00
rONCFN1MT1DN TOT Al.3 0.000E*00 0.D00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+

i
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p; . %e FN"ali F1Elt Beno Crees COSL; M:140%-AREA 133/096 FA0E 34
WTut CA'avia ny LATA: f : r ue ,1 r. 09/03/97

7|W 9ffP k W't. R 1. % YEAle A" TIUM P F f* | 03 LVRATjCh 1N YRS II. 5.0

INDIVI; gal AiciP7GW l' A 3* T I CJ LAT E CON CI N T re A T j ugs
A 1 & W r4 U. rohrEN!kATIOM , P C I / P;) G R Ot.'N D CONCENTRATIONS, PC1/M2

. . . . . P t"_2 3 0 . .

V-234
th _230 ... .. .. . .. ..

Ra-220 PD-210tr n s wr. PT3Z 12 234 1 rr - 2 3 0 As*226
.. .

2% orx?11h J-:4 MW I B.00SE*c3 0.000E*00 0.000t*00 0 00CE*00 0.000E*0D 0.000t*00 0.00Cf*00 0.000E*00
25 r ': T ! h M F T W's ? C.CCEF** C.CC0Y+00 0.0Ctt*00 0.DC0E+C0 0.000f*00 0.C0bE*C3 0.000E400 0.000F+00
,. s sta.Ih E 5tha 1 0.0CCF*Cv 0.vr.f+C0 C.000f*C0 0 000F*CL 0 . 0 G LT * 0 W 0.000E+00 0.000t+C0 0.000r*00
)$ p h57]N 4 r. M 'e ] 4 0.000r+00 t . 0 0 0 f * f'O 0.0cCroco 0.000E*00 0,s;0r+00 0.03CE*00 0.000E+00 0. 0 0 0F.* D 0

f. ci. - t h T P AT l W T r ; A1.s C . L 3 0L * ( 0 0 000F*Lw D.00D5 *o3 0.000E*00 0.000t+c0 C 0aCt+0D 0.00't+03 0.000E+00s
.. __ . _ . _ . . . . . _ _ _ .... . . .

76 . t. :t a to o 1 C . C .. C F * 01 C , 0 0 0 F. 4 0 0 D (CDE*G0 0.000E*00 0.CC0t*C0 0,000E+00 0.D00KiC0 0. 0 0 0 F. * C 0
26 Ct f .M gr kufu 7 0 CD F + 00 0 CCCE*00 C.00CE+0D c.000E*00 0.0'0E*C0 0.000f*00 0. 0'J 0 E + 0 0 0.000t+0CJ

-

76 c,1te p MAN: 3 0.600t*C0 C.000R*00 0 0GCt*00 0.000Ee00 0.000E409 0.000f.+00 0.000E600 0.000E+D0
26 rust e n A ANc 6 4 . 000E*C3 0.00'#*00 0.000f 00 0. 0 0' E * D U 0.C00t+00 0.00ce.*D0 0.000E+00 0.000E*00J

cxxcFNIRA;1 % ' tora:.s 0.900E*00 0 C00t + C0 C COGEeDO O 000E*C0 0.00CE400 G.000E600 0.000F+00 0.000E*00
. -, . _ . . . .. . .- ... ... . .. . ......

27 (P AL M Ad igl'-1 A Mc H 1 C m00f*0C 0 . D C C &: + 0 3 C.C30F*D0 0.000F+00 0.003E*00 0,000E+00 0.000E*00 0.00JE*00
le crA; MARGvf33 N AWJH 2 m.L 0i r. 0 0 0.0DCL+0s D CW F 6 '.',0 0.000E*D0 0.uc0Ee00 0.000E*C0 0.000E*00 0. 0 0 0 F. 6 0 0
f4 , + A L. m M aA n 3 0.CWYt0; t.030ra 0 000r.00 0 C00t+0c 0 . c c .3 E + D C 0.0Dci;+00 0.000E*C0 0.000E*00

r ' * A ?. M A .s ., ., . 51 k A s. H 4 f . S ' a t' * 0 9 0.00CL',. 0.0. 4 400 0.00DE+0D 0.0008.400 0.000t*DD 0.000L*00 C.00Dr+00
C CihTMATILN IM b 00]F+ C D M 01. ' U O C . 0 0 '. E + G D 0.00CE*C0 0.000E 00 0.ccrh+00 0. 0()C F. 6 0 0 0.CXt*00

. . . _ _. . _ .. _ . ___ .. .. .... ... _. __

pt i rg p f w .;W TAM!!Y i PfDt+0 0.3D4686. O CC Feb0 0,03SE*00 0.000E*00 0 . 0 0 0 F. * D 0 0.000F.*03 0.000E400
28 F I/ Y; kF W M F A* ! !.T 2 - L . r. o . 4 C r. 0 0 f 4 C.tcM *00 0 CCSE*00 0.0C0E600 0.CC0E*00 0.0001'00 0.000E*C0-

24 F L.X.. H r r.; la F Aw! LY 3 C . 00 0F * N D 000F*0s C.O.uf* J C.C00E'GO C.000t*0C C.00CE+00 0.030E*D0 C.000E+0
O C C. P 6 f 0 P 'f*C0 0.LO;E+b6 0,0G0f*00 0 00CE*00 f; . 0 0 0 r + 0 0 0.000E+00 0.000F+00pa 7 ;;'Y o hi s ? .' a F M' i L) 4 r

fu sFNTRA!!CN 1 :* T A '. 3 L f * i '' Ct*Go 0.s 800 0.00H600 0.0G00i00 0.vbeE400 0. 0 0 0F, * C D 0.D00E+0D
. _ . .. . . ... .... _. . . .
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9 % Kw t EWkG7 Full.% Deno Cfees ' C%E r M11.DO3-AntA (03/091 PAGE 35Finf cA3PE4 WY DATAi fir e.in 09/P9/93TIME 57FJ MUMUFA 1, 5-YFAA ACTICW PERIOD DURATION IN YES 15. 5.0f. .

h'
kn. nn 222

INstv!!$At,DECEPtop RADGW AND R ArhM DAVCHTER CONCENTAATIONS
A!Ra0%E CUEENTAATIONE, PCI/M3

CRDUND CONCtNTRATIONS. PC1/M2to-fit tb 214 B1- PD B1-210 P wL Po-216 tt-214s ... . .. . ... .................. . 214.. .....,-210.....
....... .... o-210.......,

....... ............. ...
B1 2........14 Pb 210

1
7,8 0 8 F + 06 1. 624 8 + 60 4. 8691 01 1.2 31t.~ 01 1.4 6 6E-04 6. 918E 11 2,302E-11 6. 66CE-04 2.810E + 0 0 2.8 70E+ 00 2. 810E + 00 3.174E-02

...........

2
1.4)$Fa01 4 464E*00 3,65tE-01 8.000E-02 4.62CE-C8 4,3305-11 1.30 9E-16 4. 724E-06 3.$ 36E+00 3.536E + 00 3. 336t+ 00 1. 95 9E- 023
4.211F + 00 2 2 4 4E +00 2. 3t hf.-01 4.3121 -02 1.6 8 4E-0 8 1.035E-11 2.300E-16 3.681E-06 1.777r.+00 1.111E*00 1,717E*00 7.139E-034 6.062E*D0 2.176E+00 2.403E-01

6. 99 )E-02 3.15 3E-08 2.344E-11 s.4 98E- 16 4. 504E 06 2.199E+00 3.199E *00 2.199E+ 00 1. 3 31E-0 2i 1. 4 04 E + 01 4,615E * 03 3.169E- 0)
1.394E-02 4 062F -03 3.266E- 11 8.3 93E-16 6.961E 06 3.611E+ 00 3.611E + 00 3 671E+ 00 1. 722E-026 1.862f401 8.29)fe00 7.3871-01
1.216F-01 6.019E-D4 3.024E-11 6.334E-16 1.276E+0S 4.570E4 00 6.570E+00 6.570E4 CO 2.12st-027- 1.206r+01 6.233E+00 6.99CE*01 1.253E 01

4. 68 6E-08 2. 72 6E-11 6. $ 86E +16 1.04 3E 0 5 4.93 7E+GO 4.937E +00 4. 93 7E+ 00 1.98 7E-02
'

0 1 n91Le01 0.218E*00 1.3011-0 9.9975-C2 3.0 8 9E O S 2.057E-11 6.07BE-16 1.254E-0) 6.509E+00 6,509E*00 6.509c+00 1.310E-02. 9
1.372Eeci 6,513E+00 6.816f-B1 1.109E 01 3,889E-04 2,662E-11 7.925E-16 1.Gitt-05 1 1$5E+00 S.15tt +00 5.15 88+00 1.64 9E-0210 1.093E+01 5.49)E+C0 n.164E-01 1.160E-01 6. lif t-05 6.12 5E 11 ) .816E-15 8. 914E 06 4.3 51E* C0 4. 3 51 E +00 4.3 $1E+00 2. 90ag-0211 2.4717.401 4.737E*c0 S,418E 01 1,293E-01 8.035E 00

12 6.504E.00 3,333E+00 1,1C)E-01 1,1191-01 1,12SF-07 3.399f-20 S.34)E-13 7.c2tE-060. 941E-11 2. 92 7E-) b 9. 24 0s,-04 4. 54 4E+00 4.544E* 00 4.344E+ 00 3.746E-023.036E400 3.036t+00 3,036E+00 4.771E-02r
13

4.92SE+00 3 2191+00 4.973t-c1 1,371E.01 1.2891-01 1.139E 10 1.09eE-35 6.413E-06 2.697E*00 2.597t+00 2.n97E+00 S.464E-02*
14

1,641E600 3.590re00 4,6stE-01 1.2nSE-01 1.222E-07 1.744E 10 7,537E+15 6 643E-06 2.4441*00 2.444E400 2.344E400 5.103E-02li 1. 26)E 6 0 3
3. 374 t.+ Cd 4. 0 9 BE- 01 1.039f. 31 9.94 9E-08 1.418E 10 6.116E 15 5. 94 0E-0 6 2,6 72 E 6 00 2. 612 E + 00 2. 612E +00 4,218E-0216 6.027E+00 3.331B*C0 3,964E-01 9.666t-02 4.482E-08 1.126E-10 4.153E-15 S.798E-06 2.635E*00 2.63tE *00 2.638t+00 3.$96E-0211 8. t J 61. * D0 4.6H E*D0 4.771U 01 1. 02 tE 41 6.9153-08 7.3131 11 2.376E-15 7.544E-06 3.644K+00 3.644E+00 3,644E+00 2,9321-02le

6.946E.01 6.737E 01 2.k141 01 1.133E-01 2.410E-07 1.1081-09 1.2531-13 2 421E-06 6.336E+01 5.3)bE-91 S.336E-01 1.191E-01la 3,460E 01 3.36;r-01 1.212r*01
h. )62E 02 1. $4 2E-0 7 8. 6 79E 10 1. 4 23E- 13 1.19 t E- 06 2. 6 61E-C1 2. 661E 01 2. 6 61 r-01 6. 5 3 tE-02= 20 3.820Erci 3.773E 01 1.700E-G1 3.711E-03 2.229E-01 1.5511-09 3.336E-13 1.538E-06 2.968E-01 2.94gE-01 2.9thE-01 9.4510-02Il

1.65/r-01 1.65|E-01 1.1 C 6 6 01 6.922E-02 2.901E-01 3.40sE.09 1.353E 12 9.894U 07 1.304E-01 1.30tE-01 1.30tE-01 1.230F 0122
7.G01E G2 6.993E-02 4.66BE-02 3.1011-02 1.8211-01 1.514E-09 3.140E 13 4.244E-07 8.539E 02 S.5391-02 5.539E-02 7.1'.2E-0221
1.343r-01 1.342R 01 9.073E-02 6.021E-02 1.264E-01 2,796E-09 6.67kE 13 8.228E-07 !.063E-01 1.063E-D) 1.063E-01 1.Jt2E-01

-

] 24 J.966E-02 3.964E-C2 2.644? d2 1,12 M-C2 9.692E-05 1.256F.*09 S.047E-13 2.404E-07 3,1390 02 3.139E-02 3.139E-D2 4.1D9E-02; 25 4. 5 5 7 E 41 4.460E-01 2. U 2 t E -01 L.06/b 61 2.155D 01 9,611 E -10 9,4 24 E.- 14 1. 0 8 6E - 0 6 3.333E 01 3.333E-01 3.533E-D1 1.168E 0126
2 1420 01 2.138b 01 1.316E-C1 7.7taE-02 3.22SE-07 2.6146 09 6.283D13 1.177E 06 1.693E-01 1.6937,~01 1.693E-01 1.367f.-0127
2s5 7 ?F-CJ 2.5 76f -02 1. 3 94b C2 1.190E 0 2 S .112E -08 4. 515E-2 3 1.270E-13 1. 621E-0 7 2. 040E-C2 2. 04 00 02 2. 04 cE-02 2.167E-0228
5. 72 H 42 h.72 W C2 6.039b 32 4.19Eb 62 J.855E-01 6.220E-09 2. 922b 12 4.1G 9E-07 4.5 33b C2 4.533E-C2 4.533E-02 1.636E-01.
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psG Chr ( Nf P.;Y F br i.N - p e no C r ee's C %F. t r!Lh05-AH.A (03/091 PAGE 36
FrigE' C Ap sa sit CATA: ferun.in C9/09/93

T E ST!P E P'iu. k 1. % - YE A;I ACTIGN PERICO DURATION IN YRS 13. 5.0

u swm.a 1 kart.k1 a* -1. m , 1- +0.pM, la 0.0% DisT* 1.3FM. Ill T YP F = 10

4 0rF B190 AWL AL DOCE COMMITMLh!S COMPUTED FOle IHIS LOCATION. MREM /YR
. _ . . . . . . .. . .... . _.. _ ... . ...__... . . . ..

A ur pat w r f.F T t CT I V Hate . AVG.;.uN3 LIVER KIMEY RDONCHIr
. _ . . . . . . _. _ . .. . .. . ... ....._. _....... ...... ....

t hF P.NT INFAL C.0LI+0C C.DCF+CD 0.0CE+CO C 00F+CD 0.00E+00 0.0CE*00
IwrPNI CRo m D.0M*C0 J.tCE*C0 0.00E+00 0.GDE+00 0.00E+C0 0.0cr+00
:h!Abt C :Jm3 0.00l+0D 0.CCE*bC D . DCF e f;0 G.0DE*00 0.0CF*00 0.00E600
hy ANT VF G INO 3.0GE+00 0.0CE*CC C.CCE*GC 0.00E+00 0.COE+00 0.00E+00

;hFANT F5AT !% 0.~st+0S " 0Li'CL 0.00?*00 C 00E+00 C.COE*C0 C.COE+00
; h F *.$37 PLF T h "; 0. L uvu i CU +09 0.C0f*00 C.00E*00 0.00Ee00 0.00E+00

. . . ._ .. . _ . . . . . . .. __ _ _. . .. ....... .... .. ..

AFAMT T'0T a l. N 0.00E*00 0 . 0 0 t * .,0 C.00E+00 0.COE+C0 U.CCE+00 0.00E+C0

AGE FATHwAf Effs 11V f ta 5' AVG.LUh3 LTVEH K I C h'E Y BROHCill
- . .. _ -_...... .._ _ . _ . ... ._ _._ .. . . _..-_

CH::D :v A-. 0.t? M C . C CY 'N 0.00F*00 0.00E*00 0.00E+00 D.CDr+00
i.i Cf6 k C. si.400 0. M: *G* 0.00F+00 0.00E*00 C.DCL*00 0.00E+C0

t' h l ; B CiCLE C CCf+00 . ....*st C.0CE+36 0,9tE*00 0.00E+C0 0.CGE*00
re: V5s. !*; O 00E*E0 0.00E*C0 0.00E+00 0.00E*00 0.00E+00 0.00E+00
r n ; .. McAT | N .; c . 0 ^: .. + 0 0 0.0CE+C0 0 CCI+00 0.00E*C0 0.00E*00 0.0CE*00
C 411. M i LM ING 0. CF9CD Q.00?*03 0.00E+0C 0.00E*00 0.00E+0D 0.00E*00

. . .. ., _ . . ...... . .____ .__ ...._ __........ ____.. ...,.. _....

% 211. 1C0 A LS 0.CCE+00 0.00E+00 0.00E+00 0.00E+00 0.00E*C0 0.DCE+00

A' }' A 1 ce A f EFTECTIV POh t. AVG i.UhG LIVER MIDNEY BRONCHI
- _ . - - .. - - __.- .. . . ...__.... ._.__.. .. . .. ... ...... ..

T + l h A '.T I h br. L C.'0E*00 C.00t*LC 3,.0E+LC 0.00E+00 0.00E+00 0.0DE+C0
T r tun Gk W C.%E+00 C. ELF *0C 0.00L*00 0. 0 07.+ 0 0 0.DCE+00 0.CCE*00
T! rhAC L C im. - C.CCE*00 J..hJ +C0 C.C0Ee00 0.00Ee00 0.00E+00 0.00E*D0
iti hA :r VI C . ING 0 D' E * C0 0 00E+00 0.000*00 0.00E+00 0.0CE+00 0.00E*00
if f nCE u<AT In; 0 . 0 t t' * 0 0 C.00E*00 0.00L*DC 0.COE*00 0.00E+00 0.00E*00
1 Ei h Ala M::F Ih3 C. M *C0 0 . 0 C'F * C' 0 0 . 0 C f. + 0 0 0.CGr+00 0.0DE+00 0.0CE+CD

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

:s A? 'cTALS 0. M * 0; O D^c+00 0.00E*00 0.00E+00 0.00E+00 0.00E*00

ACL P ATna!. Y EF F E f;I I V fEh E AVC. LUNG LIVER MILNEY 1mONCHI
. _ .. . _ . . .. . .. . ... .. . . .. _ _.... ... ...__.

A:. ;; T INnAL. C.Ctre00 0.0",r 00 0.DCE*D0 0.00E+0C 0.CCE*00 0.00E+00
Av m' WOAD 0.CbE+0u 0. C h * C C 0.0tE+C0 0.00E+00 0.00E+00 0.00E+00
AD . T CLnup D.LGE+0C 0.00t*us s.00r+C0 0.00E400 0.00E+D0 0.00E+00
AM LT VTO. 1hG 0 vJer0 0.00t*09 s.CLE*00 0.00E*00 0.00E+00 0. 00E.* C 0
AT '' PMT !NG C . C ', E + 0 0 C.0CEeC0 C.00E*00 C.CCE+00 0.CCE+C0 0.00L+00
AZ + M l |.R Ik. 0.0;F400 C.0Cf*00 0.00E+0C C.00E*00 0,00E+00 0.00E+00

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

An l.T TOTALS 0 Ctra00 G . 0 0 E * '* U . 0 05. + 0 C 0.00E*00 3.00E+00 C.DCE*00

0

0
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AFCICNs E.Nf RCY FUF L5-##B0 Creet CODEt MJt. DOS AREA 4 3/89[ PAGE 37
PL75ET CA98f9 WY DATAt firun,in D9/09/93

. %IPE STEP WUHBER 3, 5-YEAR ACTICE PERIGD DURAT1OW IN Yp3 15., $0

h Ww.a 3 nan .nl u -1.2FM, Y. - 0 . 61'.M , E- 0.0M, DIST* 1.3FM. 3RTTPE-3C

TOTAL AhMVAL DOSP. CC+0*ITPENTS COMP LITED FOR THIS 1DCATION. MEEM/YR
. ..... .. .. . _ . . . . . . . . . . . . .._.... ..._............. ~ . ...... .. . . . . . . . . . . . . . . . . . _ . . .

........ .......... .. .. - ..'IEC71V ICNE AVG.LUkG LIVER WIDhEV BRONCHIACf. PATHWAf ET
. . . . . . . . . . . . - , . . . . - . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .

INFANT INSAL. 5.0LE-01 4.04E-0$ 3.75E-06 2.10E-04 4.15K.05 9.76E*00
1NFANT CPOUNC b.13r-04 $.13E-04 S.13E-04 5.13E-04 S.138-04 5.13E-04
]NFAhi CLOUD 3.87E-03 1.tlE-03 1.8?E-03 1.475-03 3.87E-03 1.87E-03
Ih> ANT Vtc. ING 0.03E*03 0.00E+00 0,00E+00 0.00E+00 0.00E+00 0.0DE*00

l ThfANT MF A T I NG 0.00E+00 0.00E+00 D.00E+0D 0.00E+00 0,00E+00 0.00E+00'

I lh! ANT
| . ........ .. . . . $8 I LX..... ..-. ......~..-..... . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

ING 8.747.-06 1.73E-Ct 3.21E-05 3.21E-05 2.83E-05 0.00E+00

j IkFANT TDTALS 5.StE 01 2.44E-03 2.42E-03 2.62E-03 2.49E-03 9.76E+00

| AGE PATHWAT Eff ECT !V %N
........_....._..._....~..._....E AVG. LUNG L]VER KIDNEY BitDNCHI

i .. ...... ......_.....,_................. .............. .....
'

CHILD INHAL. 5.06E-G1 3.06F-05 1,75L-06 9.31E*C6 3.83E-06 9.76F+90
C H 11,D cpDUND 5.13E-04 5.13E-G4 S.13E-04 S.13E-04 5.13E-04 6.13E-04
CHILD CLOUD 1.B7E-03 1.87E 03 1. 5 7 0 C 3 3.67E-03 1.87F-03 1.37E-03
CHI 1 D VEG. IMC 6.93E 06 3.14E-0$ 3.70E-05 3.70E-05 2.72E-05 0.00E+00
CHILD EAT ING 1.1CE-C6 5. 00 F. - 0 6 5.99E-06 5.891-06 4.33E-06 0.00E+00
CN i l.D P1|H ING 1.40E-C6 6.36E-06 7.Sct-06 7.50E-06 4.51E-06 0.0CE+00

CHI LD TciAL8 5.650-01 2.46b s3 2.43E-03 2.53E-03 2.46E-03 9.76t+00
Aur, PATHWAY TJFECTIV KNE AVG. LUNG LIVER RIDhEY BRONCHI

-, ... _ . . .... .. .. . _. ....._. __.... . ... .. ... . ...,. . ....... ... ....._. . .... .

TF (h A f. 3 NnAL. 5.06E>01 7,$4E-05 7.5DE'07 3. 9 9E- 0 5 1.92E-05 9.76E+00
TE,EN ace GAOUND 5.13E-04 1.13E-04 6.13t-04 S.13E-04 S.13E-04 6.13E-04
TEENAGE CLOJO 1.87E 03 1.87E-03 1.87E-03 1.87E*03 1.47E-03 1.47E-03'
7FFNAct VEC. J h'G 1,04E-05 1.52E-04 3.29E-05 3.29E-05 2.731-06 0.DCE*00
TEFNAGE MEAT ING 1.62E-06 2. 3 8f.- 0 5 $.14E-06 $.14E-06 4. 2 6r.- 0 6 0.0cE+00
Th.h AGE. M3 LK Ih3 1.5M -G6 2.21E L5 4.77E-06 4.77E
. ..~. ...... ... .......... _. . ...... ................---.. .._.......-06 3.95E-06 0.00E400

........ __.... .. . ......

TEfMACE TOTALS 5.6tE-01 2.66E-03 2.43E-03 2.47f. D3 2.44E-03 9.76t+00

ACE P 4 fi.w A Y EJFFCTIV %N E AVG. LUNG LIVER NTDNEY BAONCHI
. . . ..... . ... ..... .. .. ...... ..... ................ ..........._... . .... .. ..... .... .

ADULT INHAL. 5.66E-D1 4 . 4 4 ii- 0 5 6.251-07 3.33E-05 1.60E-05 9.76E+t3
AOWLT GROUNO S.13E-04 1.13E+04 5.13E-04 1.33E-04 1.13E-04 n.13E-04
ADULT CLOVO 1.01E-03 1.87E-03 1.07E-03 1.87E-03 1.87E-03 1.07E-03
7 CULT Vic. ING 6.271-06 7.24E-05 2.15E-05 2.15E-04 1.75E-05 0.0CE+00
AN LT Mr.AT ING 1. 24 r'- 06 1.43E-C$ 4.2SE-06 4.25E-06 3.471-06 0.00f*00
., . .. _...... ....... . ... ...-07.._ . . . . . . .. .. ........ .....--..... .... . . ......... ..........

MILE JNG 3.48E 4.02E-06 1.19E-06 1.19E-06 9.72E-07 0. ODE *00ACULT

O AW! T tCTAL5 b.48E 01 2.52E 03 2.41E-03 2,44003 2.82E-03 9.768*00

i

O
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R i G I t,N ; i k:EY FTEL5 Reno Cr ect CG;F: M:W.:5 A R E A { " 3 /19 ) PAGE 30
FLT Lir C' A ; N R my TA*As | run.in C9/09/91

TIME STF P hUMM R 1. 5-fiAR A 7. T 10 h FFRIOD D'AATIDh IN THE IS 5.0 'J
|

wa era 2 hAwf*k! X* - 1. 2 F.M. Y= C 0FP. 1* 0.fr, L3Ela 1,2 M M, T P TY P !.* 10 I

i

4MFP190 ANN JAL COtt CO*'.w :TW N!5 CWPUTED FOM THIS LOCATION. MHtM/YR
'

. -- . . . .. . . . . . . ... .. . .. .. .

An PA 7 td r LFf!'TIV kJ h F. AVG. LUNG LIVER KIDWEY llPCNCill
. . .. . . . . .. . . . ....

IN6 ANT ThhAL C.GO?'00 0.DCF+03 0.00E*00 0,0CE*00 0.00F*00 0.00E+0D I

'ikFART t,ie r C 0.00FeC0 0.C E+co D.0GE*C0 0.00E*GC 0.00E+00 0. 0 c r. + 0 0
t rr tmT c:oLD G . 0 D E * ,. 0 0.0014L0 0.00r460 0.00L*D0 C.CDE+0D 0.COE+00 !
IhrANT vtc. Ih; C.C t+00 6, . 0 01. * c 3 v.CCE+C0 0.00F+CC 0.00E*00 0.ccr+0a
NTA%7 PT AT IkG C,00L+00 0.COE+00 0.00L*00 0.00F+00 0. 0CE * 00 0.00E+00

INTAkT P:LF 30 0.00!+00 0.001 00 0 CLE*0G D.00F+Co 0.cCE*D0 0.00E*00 ,

.. . , . . . , .. ... . .. ... . .... .. ...... |

|M Ah! TG T A1.5 0.C0t*0a 0.0CE*0 0.00E*LO C.DCE+00 0 . 0 0 t. * 0 0 0.DCE+00

Act PATUnAr t'ri!!?IV PME AK !UO LIVEN F ILf4t Y B03NCH]
. . . . . . . .. . .. - . .. ...... ..

Cni;S | x H A 1. . O COEe00 0,C0F+00 0.DCR+00 0.CCr*00 0.0CE+00 0. 0 0 F. + 0 C
[. P i t ;; G w:: ;h . . G.tM +0L 0.00L+., 0. 0 0 t: e cc G , C a t' + 0 0 0.00r+00 0.00E+C0
ri .. rLGJD 0 . C C E. 8 0 0 C . 00t * CL 0.00E*D3 0.00E+00 0. 0 0F e r,0 0.00r+00
t a ; u:- ven. 10 0 CDI.*t. a.CCE+00 0.00E*00 0.DCF+C0 C. DOE *00 0.DCE+0D
s : LO Pr AI 2h; 0.0tr*(0 0.00k+0Q D.00F+0C 0.0CE*00 0.00E*D0 0.00E*00
Cdilo P:lF ik3 0.0DF*00 " UGl+ws 0. 0M * C0 C.GDE*DC C.CCL+C0 0.00E+00

. . . .. -- . ... . . . . ... .

C t+ : LL ";: ALS C.C'L*C0 D.CCE+vD C.COE,00 0.00E+00 C.CGE*00 0.00r+00

A;' E PA*enAT EF F t.CT IV im E AVC LUNO LIVLR lt I DN E T PRONCHI
- . . . . . .. , . . .. . .. .. .. .. . . .....

T E.t hime I k o A L. 0.00fet0 0 00r+CD 0.00L*DD 0.00E+00 0.00t+00 0.00E*00
til NCr c r. O JM- 0.ctrepC 0.00f*D0 0.0CF+0C 0,0DE*D0 0.CCE+C0 0.00E+0D
1 g F um e. C Low 0. tdt *CC G.0CE*GD 0.00L*00 0.(CE*00 0.00E+0D 0.00E+C0
T H A A ';f VEC. IhG 3 Dwi+0C C.00E 30 Q.CDE+00 0.00E*D0 0.cCE+00 0.00E+00
TErhAct Mr. A? 1h0 0.00f*C0 C.00E+Lv G.CCE*C0 0.00E*D0 0 00E*CG 0,00E*00

i i t i s Ac:t MILK in 0 CCr+00 C.00EiCQ C.GCE400 0.0DE*00 0.00E+00 0.00E*00
. . . . . .. . . ..... . ..... .... ........ ............ ...

*ithAOr TOTALS 0.00Es00 " Ctr+cL U.DCE+00 0.00t+CD 0.0CE+00 0.00E+00

A'F FAlnwA/ LfFLCTIV i+A E AwG. LUNG L I V F.it KIDNEY itRONCH I
. . . .. .. . ........ ......... . ......

AO Li : tm A !. . 0.00l+00 0 00E+0c 0,00F+00 0.00E+CD 0.00E+00 0.00E*D0
A % .* CWOLO G.DCF*00 0 00F*LG U.00f+0C C.DCE+C0 0.0cE+00 0.00L+00
At' IT cloud C . s t' + 3 0 0. 0 C 5. e 0 0 0.CCE+C0 0.00E*00 0.00E+00 0.00E+00
Am ;T vrG. 1C 0.CCE*00 0,0tt+0C D.CGE*CG D . C D E + C.0 0.00E+00 0.00E*00
Af J l i Pf AT $NG 0.Ctr*00 C.C'f+00 0.00F+00 0.00E*00 0.0cE*00 0.0CE+CC
A;uT Fi:n IC D.CCE*00 0 . C .1 + 1! 0 DGE*C0 0.0SE*00 D.CCt+00 0.00L*00

. . -- ... . ... . . . ..

A ? .. * T':7 AL3 0.LU+00 f. , D M 00 0 DDE*00 0.00F*C0 G.00E*00 0.CCE600

0

0
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..,;~~~.c . .-. . . . -;.n- , . -.~ .

DEG10N. EME R4Y D ur LS-hew Crna CODE: MILLOS AifEA (C3/49) PAGE 39
METSET: CA5PIB KY DATAt ffrun.&h 09/09/93

TIME 4tEF NUMBEM I. 6-YEAR AC1!ON Pt.al()D DURATION IN YRS 18. S.0

O NVwal a 2 >AME.A2 M. - 1. 2 9t, Y= 0. 0 EH. E. 0.0M. DISTW 1. 2 FM. IntYPE 10

TOTAL ANNUA 1. Doff COMMITMtiNTS COMPVTED TOR TH13 LOCATJON. HREM/YA
. . ,..... . .. .... . ... .... .. . . ... ................... ..... ..... ..... .... ............

ACP. PA1 WAY EFF I;CT IV RONE AV3.LUNC LIVf.R KIDNE BRONCll{
.. . .... -.. ....-.. .. ... .... .. ..... ...-................... ................ ... ..Y.................
IhrAxt Ip AL. 1.39Ee00 2.49E+0$ 2.3nE 06 1.29E-04 S . O.it. 0 5 2.32E*01
thfANT CAOUND 6.32E 04 6.32E-04 6.32E-04 6.32E 04 6.32E-04 4.32E+04 -
INrAvt CLDC 1.31E-C3 1.31E-C3 1. 31 E. - 0 3 1.31E-03 1. 31 f.-C 3 1.31E-03
thFANT vtJ. ING 0.00E+00 0.QDE800 0.00E*D0 0.0CE*00 0.00E*00 0.00E+00
thrANT MAT ING 0.00E+00 0.00r+00 0.00E+00 0.00E*00 0.00E+00 0.00R400

.... . ................... 4 ... 01.7hE-05 0.00E*0
. ....... ~.... . .................. ..... .. ........ ........1 98E-06JNFANT MILS thG S.396-06 1.07E*04 3.66E-06

IbfANT TCT ALs 1,39E+00 t.9eE-03 1.96E-03 2.09E-03 2.015-03 2.32E+01

AOR par %AY FtTECTIV teCNE AVG. LIVER KJDNEY RAONCM1
, .... ,. .........~.. ....... ..... ................. .....e

LUNG
.....u.~~...... . -. ................. ...

Citi LD I MAL. 1.39E*00 1.69F-06 1.OsF-06 3,ME 0$ 2.37E-06 2.32F*01
CP1LO MU'/C 6.37E-04 6.32E-04 6.3?E-04 6 32E-G4 6.32E-04 6.32F-04
CH Lp C 14W D 1,31 F.-0 3 1.31E C3 1.31L-03 1.31E-03 1.31E-03 1.318-03
CH i t.D . VE3. 1NC 4.2sE-06 1.94E-c5 2.28E-05 2.2st-05 1.667.-05 0.00E*00
CM I L.a *EA* !NG 6.41E-01 3.0tF-96 3.63E-06 3. 6 3E- 06 7.67E-06 0.00Ee00

4.63E 3.40E-0 0.00E*G0. . . . . . .... . .... .... _... . . ... .--- .. .. ..... . ..D6 '.... 4.63E-C6...... ... . 6......... ....
CHILD MILS thG 8.67E-01 3.93f 06

.-. ~. ...

Cd1LD TOTALS ).34E*00 1.9er-03 1.97E 03 2.03E 03 1.99E-03 2.32E+01

A3E PAThu EFIECTIV 10 AVG. LUNG LIVFP K1DNEY BAONCHI
- . , - . . .. -- --.... .. .. ........'4. .-.. . ..... .... .... ..... ... ...........,....... .....

TEF.NACE INhAL. 1.39E+00 4.4)F-05 4.63E-07 2.46E-0$ 1.1st-05 2.32E+01
TEENAGE CMOUND ( . .'IE - 0 4 6.32E-04 6.32E-04 6.32E-04 6.32E+64 6.32E-04
TFENAGP CLOUC 1.31E 03 1.31E-03 1.31Ev03 1.31E-03 1.31E-03 1.31E-03
TfEhAGE VEC. ING h.191-06 9.40E 05 2.03E-05 2.03E-05 1.6tE-05 0.00E+00
TEtNAGE Mf; AT th7 9.95E-07 1. 4 7F.-G 6 3.17E-06 3.17E-06 2.63E-06 0.00E+00

MILR ING 9.27E-07 1.3&E 2.95E-06 2.95E-06 2.44E-06 0.00E*00
_.... ..-......... . ..--........... .-06.. .......... ...... .......... ...........~...... ....

TE t.u AGE
.... ..

If.ENAC2 TOTALS 1.39Et00 2.118 03 1. 9'/F.- 0 3 1.99E-03 1.978-03 2.32E+01

AGE FATHwAt f.f r E.CTIV DONE AVQ. LUNG LIVER RIQhtY BRONCHI
- -. ...,.. . . -- .. ..... .. .....-.. ----. ~ . .. ..... ..... ... .... ... . .. ..+--........

A AJI T 1WAL 1.39E400 2.74E-05 3.06E-07 2,0hr-05 9.86E-06 2.32E*01
Ai'U17 GROUND 6.32E-04 6.32E-04 6.3?Fe04 6.32E-04 6.32E-04 6.32E-04
A :1L1 cloud 1.31E-03 1,31E 03 1. 31 F.-0 3 1.311-03 1.31E-03 1.31E-03
ALVLt VEG. fhG 3.47E 05 4.47E-06 1.33E-05 1.33E-05 1.04E-06 0.00s+00
ADUL1 P8. A T INC 7.42E-07 0. 8 3L- 04 2.6)E-06 2.63E-66 2.14E-06 0.00E+00

6.00E-07 0.00E*01.31E-01. ........ .......... ........ 0ADULT MILX ING 2.thE-07 2.48E*06 1.31E-01

'O
m . _. .. .... . ...... -. ..... .. .. .... ............... .,-- .

A3UL' tot ALs 1.39E+c0 2.02E-03 1.96E-03 1.94E-03 1.96E-03 2.32E+01
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REC 10M, I U.4 G1 f'U E. L S - A n n u r. r e e n C00 F. : MILSOS-Aar.A (G)/B91 PAGE 40
K.f s t T : C AtPI's h f CATA: fifur,in 09/09/93

TIME $1TP NUNRI A I, S-1 EAR ACTION FERIDD DURATION IN YA5 IS. 5.0

PGM M R ) hAFF-R) Ma -0.4RM. Y* 0. h prM, F= 0.0M. DisT* 0.1RM, laTYPE=lD

400Fpt90 ANk AL LC5E C0M*1TMihT5 COMPUTFD FDR TH:5 LCCATION. MAF.M / Y R
. .. . . . - .. . .. . -. . .... --- .......... .-...-.. ..... . . .....

A C f. PAlnwAY f f f f.'T IV pr. -N E AVO.LUNO LIVE.A MIDNEY llRUNOMI
. . .. . . . . .. . . . . . ... .. 4 -,. ... .. ...... . . . . .

INTANT 1 pm A L 0.0CE+00 0.00t+0D 0.00F+00 0.00L+00 0.00E*00 0.00F+00
I ht' A N t C ROU N;; 0.00r400 C . 0 0 7. + 0 0 D . C C F. + 0 0 0.00E+00 0.00E+00 0.00E+00
INFANT CIMt 0.00E400 0. 0 0 7. * 0 G 0.00E*00 0.00E+0D 0.0DE*00 0.00r+C0
I ptF ANT VE "; Ih; 0.0.E+00 0.00L*00 0. 0 0 F.+ 00 0.00E+00 0.00L+00 0.00E*00
INFANT W AT lhG C.C P.+C0 0.001.600 0.00t+00 0.0GE*G0 0.GCE+00 0.00E+00
2 h! ANT FILR IMO 0.00*+00 0.00r*LO 0. 0 0F.* 0 0 0.00E+00 0.cct+00 0.00E+00

. -- . . .. -- . . . ...-. . . ....... .. .. . . .. ... ...

j e.F ANT TG;ALS 0.CDE*00 0 J **00 0.00E+00 0,00F+00 0.00E+00 0.00E+00

AW PATn4AY I P F f f."T I V KN8 AVG . LI. N G LI VY.R F10htY BHONOlil
. . . . . . . _ . . . , . . .. .. .. . . .... ...........

CH; D IN*AL, 0.00E*00 .00E*C9 0.00E*00 0.CCE*00 0.00E*00 0.00E+00
CH:LO L R ou P.D C On+C0 0.0CE*GJ 0. 0 0 F. + 0 0 0. 0 0 F. + 0 0 0. 0 0F.* C 0 0.0ns+00
cuit0 CLOUn C,0;Fe00 0.C A+0J 0.00E*00 0.00t*00 0.00E+00 0.00E600
Cd!LD VFG. IMO C C0F 400 U.#0E+0S 0.00E+00 0.0DE+0c a.0cE*00 0.0CE+00
c . ,, ; r: MF %+ In 0 DCE400 0.0CE*D0 0.00F s00 0.00F*D0 0 L O F. * 0 0 0.0DE+00
cd1Ls M I ! P: IC 0 * r*C0 C.CGE*02 0.00E+00 0.00R*00 0.0DE*00 k.COE+00

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

CatLD TUTALS 0.00L*00 w . 0 0+ + 0 . 0 0 F. + 0 0 0,00E+00 0.00E*00 0.00E+C0

Act P A!wAY FR E:T!V KNE AVG.LUN3 LIVER N!DhEY BHONCH1
. .. . .. . ___ . . . . .._ - . _.. .,. ...._ .. . . .. ...... ....., .....

T E F h Ar;F 1hhAL. 0.00E+00 0 CDL+00 6 . C 0 f. * 0 0 0.00E*00 0.00E+00 0.00E600
TEFhAGE 1,ROl'h D D . ( O L 8 0,i 0.0CE+00 0.00E*00 0.00E+00 0.00E+00 0.00E*00
*tENAgE CLOUC 0.00F400 v.CGE+00 0. 0 0 t. * 0 0 D.00E*00 0.00E*00 0.00E*00
It.p.h e E WJ. ING 0.00E*00 0.00E*00 0.00E*00 0.0aE+0D 0.00E+00 0.00E*D0
TrrN A2 MEAT in 0.00E+]G 0.00c.00 c.0GE+00 0.00E+00 0.00E*00 0.00E+00
TErhAGF P! Lx 10 0.0LE+C0 0.00E*03 0,00E*00 0.00E+00 D.00E+00 0 . 0 0 F. + 0 0
. . . ._ . . _ . . . .. . . . . _ ... .._. ... m.. .. .... . .. ......

TF r.N A!;t TOT A LS 0.n!F*00 0 . 0 0 L + 0 ") 0.DCE*00 0.00E+00 0.00E*00 0.00E+00

ACE PATOWAf ErrF.CTIV FDN f. AVO. LUNG LIVER RIDNEY BRONCHI
. . ,, . . ._ . . . . . _. ....... . . _... . . .... ........ . ..._.

Act . ? INsu, 0 0 0 ?. + 0 0 0.00r*00 0.00E*00 0.00E+00 0.00E+03 0.00E+00
ADJLT G ia u v N '. 0.ML'00 0 . 0 0 F. * G O 0.00L+00 C.00E+00 0.00E+00 0.00E*00
AW.1 T C L*n3 0.00E+00 0.00r+00 G.0cE*00 0.0DE*00 0.00f+00 0.00E+00
Al u LT VEC. JC 0.00R*00 0.00E+00 0.00E+00 0.0CE+00 0.1JE+.: 0.03E+d0
AW Li MAT lhG 0.0ct+GO 0.CGEeC0 0.00E+00 0 . 0 C F. + 0 0 0.30L+00 0. 0 0r.+ 0 0
Cw * MILF i h 's 0.0E400 0. 0M * 0 0 0.0E*00 C.00E*00 0 00E*00 0.00E*00

. . . . . .- . .. . . .. . .. . . . . . . . . - . . - - .. ............-. ...

ArLT TotAu 0.00r*00 0.0ure00 0.00E+00 0.00E*00 0,0 M.+00 0.00t*00

O
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RPGION: INEMT TUTLs-per.o Cten C'.)DE : MI LfWS- A kEA (03/091 PACE 41
Mr TSt'T s CASPFA WY DATp5 Isrun.an 09/09/93

TIME STEP WMfsLR 6-YEAR ACTJDW FLh10D DVP.ATION IM Yita la.. 6.0

O
,

N w:rg.a 3 hAMr. 33 x. -G.aFM. Y* 8.iFM. la 0.0M. DisT= 0.7kM. !ATTPE*10

ANDAL De5E COMMITMEIET$ COM THIS 1/JCAt10N. MREM /fB .'.... ~ .. ..~...... ....~.PUTED rORTOTAI
. . . . . . . . . . . . ~ . . . . . . . . . . . . . _ _ . . . . ~ . ~ . . - - . . - . .. . ~ . . . . . . ~ .

ACE PATHWAY EFFFCTIV BONE AVG. LUNG L]VER E1DNEY BRONCR1
. .... ... . .. ....--. . - . . . . . . ~ . - . ~ . . ~ . - ~........ .-. + .. - ~. .......... m . - ~ ......

IhfAN7 I EliAL . 3.22E*01 9.C8E-06 8.42E-07 4.71E.05 1.c3E-05 5.36E+00
fwrRNT C JND 3.14 F.- 0 4 3 ,1 t r.- 6 4 3.1tE-04 3.18E*04 3. l e r.-04 3.16E*04

7

INFANT CIDVD 1.12 F.- 0 4 7.52E-04 7.52E-04 7.52E-04 .1.52E-04 7.62E.04 -

IktAN? VFG. !Wo 0.00E+C0 0.00E*00 0.8DE*00 0.00Ee00 0.00t+00 0.00E+00
IN5 ANT MFAT ING 0,00E*00 0.0CE+00 0.00E+00 0.00E+00 0.00E+G0 0.00E+00

1.97f 3.69E-06 7.21E 7.2 6.365-06 0.00E*00
.. .. .. .. . . . . . .. . --... -..06... -~ ... . ..... . .-06. .... ....11.06... ...... . ~ .. ..~ .-..

jkFANT MILK 1hG
. .

JEPAkT TOT ALS 3.23E-01 1. 0 0 E.- 0 3 1.08E-03 1.12E-03 1.09E-03 5.3tE400

A '.E FATHEAY I'.f f hohE AVG . LtWG LIVElt lIDNEY BRONOMI
.. ~_.... .. .~ . ~ .t.C72V .. .. .. ..... .... ..-.... ... . ~....... ..'............ .. ..~ ..

Ch!ID INFAL. 3,7?E 01 6.99L-06 3.93E+0? 2.C9E-06 8.62E-06 6.36t+00
(FILS ChNta 3.14 f.- G4 3.lBE-04 3,1st-04 .3.Itt-04 3.1BE-04 3.10E-04
child cl/G 7. ',2 P O 4 7.52E-04 1.h71-04 7.52E-04 7.12E-04 7.12E-D4

5,)?E 06 4,3?E*06 6.118-06 0.00C+0D
7.MU D6

C H j LC VFG ING 1.51T 06
1 12E+06 1.32E-06 1.32E-06 9 J3E-07 0.00E400t+ 1 ;m Mr.AT Inc 2.4tE-07

Cts : LS MILK ING 3.16E-07 1.43i-06 1.6tE-06 1.49E-06
. . . . . . . - ,.. ... ... .. . . . . .. -.. ...

.10E403. . ~ . - . ... ... 96....
. ... ....

1.24E 0.00E+60

1.03E-03 1 1.09E-03- 6.37E*00CFlip TOTALS 3.210-01 1.09t+03

ACE PATHWAY E7FfiCT'V IVJNE AYG.LbhG L1VLD FIDWkY 15RONCHI
. . . ... . ~.~ ._.. . ..... --. ... ., ........- ... ..... ................... ......

Y"Thatt inAL. 3. 2 ? f:- 01 1.7Ct-05 1.6tE-07 8. 9s f> 06 4.31E 05 1.36Ee00
7t t.u ACE chouwn 1.18t 04 3.ltE 04 3. lap 04 3.18E 04 3.1st-04 3.15E-04
;EuAGE CIOUD 1 SPE- 04 7.$2Ed 4 7.32E 04 7.52R-04 7.52E-04 7.62E-04
TLENACF VEG. Jwd 2.33E-06 3.43r db 7.41E-06 7.41E-06 4.13E-06 0.DCE+00
TEFhACE MLAT ING 3.64E-07 $.35E 04 1.16E-06 1.16E-06 9,bst-07 0.00t+00
TEthAGE MILu !NG J.36E 07 4. 9 7F.* 0 6 1.07E-06 1.01E-06 0.897.-07 0.00E+00'

t . . ~ . . . . . ~ . . . . -. . . ... ...... .. ~. . .. . ........ . .... ............ ........ .

?c.E h A0E TOTALS 3,231.-01 1.13E-E3 1.08E-03 ') . 09E-0 3 1.055-03 5.375+00

ACF. PA?HWAY EfffA'TIV h7 AVG.LVNG LIVER R1DNEf - ftRCNCH3. . . . . . . . . . ... . . . , . . . - . . . . . ~ . . . ' . . . . ~ . . . . . . . . . . - - .
...- ~.. ~ ..... ......... ..........

i A.* U L T IwaAL. 3.277-ci 9.tst-06 1.40E-07 7.4BE-06 3.59E-06 5.36E+00
ADULT GROUND 3.140-G4 3.IIE-04 3.18E-04 3.10E-04 3.18E-04 3.15E 04
ALULT CicuD 7.!?R-04 7. 6 2F. - 0 4 7.$2E-04 7.52E-04 7.62E-04 7.$2E-04 ,
Apbli VLC. lHG 1.4'F-Os 1.63E-05 4.641-06 4.84E-06 3.94E-C6 0.CDE+00
A NLT MFJt ? 1h4 2.79E-07 3.72r-06 9.57E-07 9.67E-07 7.79E-07 0.00E+00

.. . . . ~ . . . . I LM.. . . . . .. .... 9.c3t-07... . .... .... .......... ...... ...... . . . . . ~ . . . . . . . ~ArmLT M 1 N :' 7.e?E-c8 2. 6 9r.- 01 2.69E-01 2.19E *? 0.00E+00
.

ADUL1 tot A1J 3.23E-D1 1.10E-C3 1. Cat-03 1.0st-03 1. vee-03 8.37E*00
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- _ ,

br 19h' f.ht MGY TN LS -p eno Cr ee k C ir> MtL.!CS-ARF.A 1"3/89) FAGE 42
y?;ggte C A L n.a wt LA!A forun.in 09/09/93

TIME 51LP kJM3F# 1. 5 - 'f EAR AC T I'4 P ED IC's DURATICN IN YRS LS. 5.0

9 :.' *"M r* 4 N A* F.* * 4 7* G 3 M. Y- 1 07 % != 0 0M. DIST* 2 . 0KM, INTYPE-10

400Fd]9] AF CAL "/DSE C'.WMITMENTS COMPUTLO TC.it [HIS 1/JC AT I O N , NHLM/YR
._ . _ _ . _ . . . . ' . ..

. _ . . .. . ... _.

/GE P ATN A f FFit!T V BJht AVG.LONC LIVER FIDNEY BPONCHI
. . _. ._ _ _ __ _ .. . . .._. . .._ . . _ _.. . ..__.

I N FJST I kat t . 0.PIF+00 0. 0;' C 0 0. CE+CC C.00E*30 C.CO2 ECD C.00E C0
IhtAht . Aku n.o;L*C0 C.00E+C0 C.00E*00 C.bCL'C0 C.CCE400 C.CCE+00

a 0 :'L + C 0 C.00F*0C 0.C!E+0C 0.CDE+00 0.00E+00 0.00E+00IhrAs? CU G
j pp n; VL5. Ih3 u.00f+EO G .f R+ GC C. ODE +00 0.00E+0C U.00F*00 0.00E+00
:ht>NT MEA * |kC !.ubr+00 C vCE*CD 0.CCE+00 0.0CEa00 0.sCE+00 0.00E +C0
:htAAT M:LN l h ?. L. E6CD 0. e C f. + 0 D 0. 0 0E * .i 0 0.00E+00 0.00E+00 0.CCE+0D

. , . . . _ . - _ _ . - . . .__. .. .... .. . .__.._-_.._ ._ .._ ...

IhrANT "vi A:.5 0 . 0 0 5, + 0 C C . C C4. + C 0 P.C0E+00 0.DCF*00 0.00E+0C 0.00E+00

A O F, P A? NAf FJf'F711V MONE AVG. LUNG LIVER M | C+'E Y BROK H I
. _ . . . . . . . . _ , . . . _ _ .. .. .._ . .._...._ .._.

ch:LP I h r A '. C.00E*00 0.cct+.0 0.CCE*00 0.00P+0C 0.0CE*CD C.00Ps00
HIL aa >J b ', 0.0Dra r 's 0.Cd +0 C 0.00T+00 D.LCE*00 C DCF+00 0.0DE*CD.

telu Elma 0.00L+tf C . 0 3f * J 0.0LE*00 0.00F*C0 0.DCF+00 C.DJE+00
'' D.L;E+CJ 0 . 0 0 E * ',0 0.(Ct+00 0.00t+00 C.CCE*00r' 9. ;f VEC ik1 C .t

o ; u- *" A 7 ;N; G.':r*Le ".) . C 7 + C 0 0 00E+.y 0.v0E+0s 0.CCE+00 0.00E+00
++CU L. W +LO C . 6 0 r. + 0 C C . 0 0 r. + 0 0 0.00E+0D 0.00E+0D. H 11 :, F;Le IN ^ .

- . .. .. __. . . . . _ _ _ _ , . _ -_-__ ..

cs 4 T(.7 ALS 0. 0;f; a C C 0.GCF+D3 '' . 0 0 E + C 0 0.00E+00 0.CDE+00 0.00E*C0

AVO . * .;h G LIVER MISL1 BaONCHI
. _ . .

. . . . . . . ' . , . . _ _ . . . . .
. . . . . ..... ....

A .t PA M AY MPECTIV B;;b F

infNACE INhR C.0Ci+00 0 . L O T. + 0 D ~5 , 0 0 E * C 0 0.CCE+LC D.DCE+CD 0.00E*00
* FJ t. A C F Cd RC 0.60s.400 0.wCf+00 0.00E+00 G.CCE+0C C.DtE*00 0.C0f*00
1 F I N A-'.! C D. " C.0E CD 3 . C " F + L| 0 C 00E+CD C.UCE+00 0 00E*00 0.00E+00
TLEsUn VEG IM 0.FCf+00 D.GtF600 0.00E+C0 0.DCE+00 0.00E*CC 0.00E*00
T(thA : FEA- iw3 C.30t+00 0.00E+C0 C.00L*C0 0.00E+00 0.ceE+00 0.0CE+00
+T t h au P t i.k IH- 0.00E+00 0 vGE+00 0.0GE+0C 0.00E*CD 0 OCE+00 0.00F+C0

. .. . _ . _. _. . . ~ __ . .. . . _ _ . _ . ._ .. ... . _ . _ _ _ _ . .__...._, _..

7t a M4 TOT A LS J.CCre'0 6 00E S 0.COE*00 0.00E+0C 0.00E+00 0.00E*C0

Act F' AT W AY ErrEcTIV WNE AVG.Li.NG LIVER RIDNEY BRONOH]
_ . __ .. . .. . ... _ . . . . . ___.. _.... ... .. .__ ...

AC ; .,T IhhAL. 0.CCF+00 00E+CQ C.DCE*D0 6.00E+CD ..CDE+00 0. c w., * 0 0
p' .1 C A '. U h D C.0?E+00 0 . 6. 0 E * 0 0 0.00L*00 0.0CEa00 C.0CE+0C 0.00E+00
A i C v''iU': G .10E + ,0 C.00r*C0 0.00c+00 C.0DE+00 C.00E+0D 0.00E*00
AM t.T v e. < . ING C.CCE*00 0 00l*03 0.CDE+00 D.CCE*D0 C.00E+00 0.0cE+00
A * MFAT |NO _ . C "' F t ( C 0.{0f+CG D.COE*C0 D.00E*CC 0.00E*D0 0.00E+00
):: .? MILF !E 0.CCE4DD C. ;E*LO 0.0'E+00 0.00EiC0 0.00E*D0 0.01C+CC

.. . .. . . . . _ . .... . ..... _. . ........ .. ..

A; J *c t A!.5 C..P+c0 .0Cr*00 0.00E+00 D.COE+0C 0.00E+00 0.00E*00

O

,

I

i

1 O
t

|
.
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. , -n.~ - . > . _ .e - a a_~.- .-r-.~.- . . - > u . . . . . .n. . . . - .-- nv.~ . . . . . c .-.. .~_... - _ . .
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!

|

ATGIDNr ENLDGT FVEL1-Pano Crru~ CODF. t MIUeCS ART.A 403/491 PA2 43 |

MF75F7 CA5PTR ta f DATA: f g run J n 09/09/93-
.' TIME STf P WOW E 3 bYLAP ACTION PERIOD DVRA71DN 1:4 Y k s 11, 5.0

|
- kVFjsER 4 M.FU 4 4 F* 0. 3 F M. Y= 1. 0 F.% 7* 0.CN C15t* 1.0KM, IRTYPE-10

6

4

TOTAL Ahh*JAL t.LSE COMMITME'NT1 COMPUTED FCR THIS 1,DCATION MP&M/YR,
. . . . . . .. ..,. . . ................... .. . . . . . ...... ................. .....................

,

AGC P A tWA Y EFFECT!V !*DN E AVC . ).VNG LIVER MIDNEY BRONCHI ;

. . ... ........+ ........ ... . . w.. ... s . .. . . .........,... ...... ,.......+ ..... ....s. r

- Ifif AAT INHA1. 4.40E 01 1.70f-05 1.58E-C6 8.83E-05 3.43!.-05 7. 3 3D 0 0
1 lh!AhT LR 3UW 3 93E-94 3.93E-04 3.93L-04 3.93E+04 3.93E-04 3.93E-04 ,

thf7kT C LO"D 9 94f 04 9. 74 E-04 9.74E*04 9.74E-04 9.14E-04 9.747-04 i

IN) ANT VY.G . INC 0.0c!+00 0.00E*00 0.00E*00 0,00E*00 0.00E*00 0.00E+00 !

i !M ANT # FAT fpG 0.00E*00 0.00D00 0.00E*00 0.00E+00 0.00E400 0.0CD00

, . . . . _ . . . ... . . ~... .. ........ ... ... ......... ....... .-05...... ........-c5.... .. . _. ..
3FANT MILK 19G 3.6fE-06 7.29pv6 1.3 $9 95 1.35E 1.19E 0.00E+00

'
a' J% RANT 701AIS 4.41E*01 1. 3 9F -0 3 1.35E 03 1.47E-03 1. 41 E. -0 3 7.33E+00 j

.

'

f Cr FAT AAf LfftCTIV tCNE AVG.LGWG LIVER KICHEY 15RCNCHI
'

.. .. . .. . . . .... .... . . . . .. . . . . . . . . . . . . . ............... .. . . . . . . . . . . . . . .....

CHILD I M A!o 4,4DE-01 1.29605 7.370 07 3.926 05 1.61E-05 7.33E+00
CHILE MXE 3.93F-04 3.91r-04 3.93E 04 3.93b 04 3.93E-04 3.93E *4
CH|LU CLOUD 9 14E 04 9. ~I4 F - 0 4 9.74E-04 9.74E-04 9.741.-04 9.14E-C44

C H ; LD VtG. ING ?.d2F 06 1.32D05 1.56E-05 1.b6E-05 1.1SE-05 0.CCE+00*

s CH:ta Pui 3NG 4 . C '.E- 0 7 2.10E-06 2.4tE-06 2.40E-06 1.87D C6 0.DDE+00 s

CHILD M i lA INO b . 9 7t. - 01 2.680-96 3.16E-06 3.16F ,, 7 32E-06 0.0GE+00 i]
.. . . .. ...... . .... . . . . . ..... .... ..-- .. ... .... ...............................a

CH 1.0 Te1 AL 4.4;E 01 1.40t-03 1.39b 03 1.43P 03 1.40E-03 7.33D 00 i

AGE P AIMAY EF U CTIV LONE AVG. LUNG 1.! VElt FIDNEY BROMCH!
. . . . . ............ ., ........ ... . .... ...... . ........+. .............. . . . . . . . . . . . . . . .

TL? h AGE IkhAL. 4.40E-01 3. lie-05 3.16E-07 1.6st-05 8.01E-06 7.33E*00 8

*E&NAOE GROUND 3. 91D 0 4 3,93F04 3.93E-04 3.93E-04 3.93E-04 .3. 93E-04
j 1rJEAGL Clon 9.74E 04 9.74E44 9.74L-04 9.74E-04 9.74E-04 9.14E-04 ?

TE I N M.E VEG, ING 4.36PG6 6.4PE-On 1.39E-C6 1.19 r. ~ 0 5 .,15E-Oh 0.00D 0 0
TF.t hAGE PEAT 1*G 6.81F-07 1.00E-05 2.17E-06 2.17E-06 1.19E-06 0.00E*00 }
TELhACE P! LK IEG 6.32E-07 9.30E-06 ..........................1.46E06.................E+00

'

2.01E 06 2.01E-06 0.00

}

-. . ............ . ... .... . . . . . . . . . . . . . . . . ...

TEIhAGE TO7A1/ 4.41F C1 1.4GL-03 1.390 03 1.40E-03 1.39E-93 7.33r*0D

AGE PATWAY EPfECTIV fuhE AVG . L.L h G L2 VI.R KIDNEY BRONCHI
,

.. .. . .. ......... . ......... .. .... ... . .. .... ..... ........ . .n...-..... .. ........ ...

! ADCLT INHAL. 4,4 0T 01 ' 1.01E-05 2.63E-07 1.40E-05 6.135-06 7.3?E600
'

Anutt Gnuelo 3,93E-04 3.93E-04 3.93E-04 3.93b 04 3.93E-04 3.9)'-04 '

ADUl T Ci.OUp 9.74t-04 9.74 b o4 9. 74P G4 9.94E % 9.74E-04 9.7. De I+

i ACLLT VTG. IhG 2.64E "6 3.05E-Ch 9.07E-06 9.07E-06 7.39E-06 0.098+00
ADULT MEAT IhC 5. 2 ?E 01 6.03t-D6 1.79E-06 1.79E-06 1.46E-06 0.00t+00 --

!.
.... . . . . . . . ..... .... . . . .. . . .. ......_ .... . ... . . .. ..... ..................
Ann t MILA JkG 1. 4 6L- 0 7 1.69t-06 5.0)E-07 5.03P07 4.10E-07 0. 00D 00 |

3
' Ap3T TOT A LS 4.410 01 1.47E-03 1.3ac-03 1.19b O 3 1.34E-03 7.33E*00j-

.

.

-
:
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UfG{DN- P h p 01 FUC;9-Det.o Crees COUE: PlLW.S-AREA ID)t993 PAGL 44
PEISLTs C A SP kJ Wf LATAi f:twn.In 09/C9/93

T;VE $''I r N'.t* tM R SYEAR ACTI^W l' EF : CI) CUBATION IN TRS 15. S.D

kJeth 5 > >.m i' - n 3 A= 0.5FM, Ya a.CFM, J- 0.0p. DIST~ 1.1 F M, IRTYPE-30

4 0C} k190 AWAL Drst c pg!7pth;S CCEPJ1EL f DH Tii! 5 LOCATICh. MREM /YA
. . _ . . . .. _. . ... ... . ._ ..._ . ....

AGE F A1MAY ff!LCTIV FONE A VO . Lt;NO LIVER RICNEY BRONCHI

|
.. . . . . .. .. __ .. ._... .......... .. ......_.

INras? Im AL C Od*A C 00E."0 C.wCF*00 0.00Ee00 0.00E+00 0.00E+0C
IN)fET G4GJhD G.CCE+C0 0.G:E+.0 0.0CF+CD 0.CCE+GC 0.CCE+00 C.00E*00
IWpr C1.oW G CLr*C0 0.00L*C0 0.00E+00 0 . C C F. + 0 0 0.00E400 0.00E+00
10 As' vr 0. |4; 0. C M * C 3 0.00E+0V 0.DCF+00 0 . 0 0 f.+ C 0 0.00E+00 0.00E*00
IbithT mar Ih; D . 0 07 6 00 C.00F400 C.DDE*"C C.00r*C0 0.CCE+CD 0,00E+C0

IMu' M:LX 50 0.00F*00 D . COL * J 0.0CE+00 0.CCE+00 0.:CE+00 0.00E+00
... . . _.. ._ . ... .. . . . _. .. ___.._ .. _....

1M u TOT M3 c. LE+C0 0 00 +00 0.00E+C0 0,00E*C0 v.00E+C3 0.00L*00

A,. E PA1 M Y fffECTIV stOh !' AVG.LVNU LIVER KIDNEY BROhC4]
. . . . . ... _ ... ... ........... .._,

; Wu A:. . u . C 0 f. * C D 0. Ot+0C C.CCE+00 C.COE+00 0.00E*00 0.0Cf+00chi ,ce; Go -Q tm D.C.5 +C0 0 . '' C r * G C 0.00E+00 0.CCE+00 0.CCE*0* O.00E+00
a > CLarD C.CrE*00 0.vCF400 0.0 n ,00 0. C O E + 0 E: 0.CDE+00 0.0CE+0C

" VG. I N '; C *i+C0 C.0CF+CD 0.w05400 G.CCE+C0 0. L '.i E + C C C.CCE+GO
,. Pr A ? .t; w. .!*C0 r.00Et0C 0.L.F+L, 0.00E*0D D.00E+00 0.00E+0*
Cv; y : LM IN; 0. 0r+C0 f' . C t eC0 L.CC;+CC 0.0CE+0C 0 . 0 0 r, + 0 0 0.00E+00

. . . .. _ . . .. ._ . .... ...... .. _

'niLO T;?AIS G.007^v 0.CCE+00 0.JCE+C0 0.00E+0C 0 DGF+00 0.00E*C0

A;1 rA:neAY LFir TIV iL N E AW..LUh; LIVER FI?NEY BitchCtt]
- . . .. . _....... . .. .. . .... .. .. ... _.. .... .

TF F). k',E IhwAL C.00!+C0 0.0CE400 0.00E+00 0.CCF+DO 0.0DE*00 D.00E+00
Tr f u . c.na;|% n D.CCL+ic C,CM+. 0.00L+0. 0.00E*00 0.00L+0C 0.00E+00

t 1 t r k?,;t C : C's G.CCE+C0 C.00E+;0 0.00f*C0 0.COE+00 C.CCE+CL 0.CCE+00
| int %ACP VE O. IhC C.00.*00 0.0Cr+00 0.03E*00 0.00E*00 0.0CE+C0 0 CCE*00
'

1t i u;E MFAT IWG C .LE+0C 0.00E*C0 C.GOf*00 C.DCE+00 C.CCE+00 0.00E+00
f f h A .E viik l h r. O die + J C.00L*C0 0.CCE+^0 0.00E+03 0.COE+00 C.CCE+00

. _ _ _ .. . ... . . . . __ _ .. .. . .... .. .. ..

? F/ h A M N1 Alf .0Cr*&O 0.00E+00 C.00E*00 0.CCE+00 0.00E+00 0.0DE+0C

ACE PATFWAY ErfLCTIV MoNP AVC.LUN' LIVER FIDNEY BROMCHI
- . . . .. . . .. . . _ . ... _ . . . .___..__ __.... .... . ... . ..._

PD L" th W . 0.00F+b0 0.CCE400 C.CCE*v0 0.DCE+00 0.00E+C0 0.00E+0D
AW L+ Ccyc C.CCE+CC C.00t+cD C.D;E+00 0.00E+00 G.00E*00 C.C0E+00
in. C.Xu . 0PE*00 0.wCE+C0 0. 0 0 F. + 0 0 0.0GE+00 0.00E+00 C.DCE*00
AL Ji T VI G . I N ': C.DCL*DD C.00E+00 0.00E*00 D.CCE+30 0.0LE*D0 0.00r+00
At 4 ? M0 AT ING C.CDF+LO C.LPl+C0 C.COE*LC 0.CCE+C0 0.0CE+0C 0.00E*0C
AD Pt:K ING C.00E*00 0 1CE*C0 0.C t*00 0.0CE*00 0.0CE+00 0,0CE*C0

. .. _ . _. . . .-- ...___ ...... . . . ..._. _...._..... .... . _ ...

AN LT TOT # LE C.0?r*00 0.00E+00 C.00E*00 0. 0 0 F. * D 3 0.00E+0C 0.00E+00

0
1

|
|
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I

i

PECTON: ENFR37 FVEIS-Rere tree 4 CODft PILLOS-A M A (03/093 PACE (b
., Mct3ET: CfSPER tr. DATA f:run.la 09/09/93

,O TIME STEP kVMaf8 1 1-7F_AA ACTIC-N FER103 DURATION IN TR5 IS. 6.0

W UMIR A b hAME=PS Fa 0 . 5 8 M. Y= 1.DRM, 2- 0. 0M. DIST* 1.1MM. tRTTFE-10

.. _. ....... . ... . ._ ..... . . _ . ~ . . . ..... ........ THIS LOCATICN. MRFM / MTOTAL ANWUAL IC31. COMMITMENTS CCFFUTED FVA
....- ...... ......, .............o.. .....

A C.E FATamAY EFFEC 7]V !FXE AVG.LVNG LIVER FILhEY BROWCHI i

_........ . . .._... ..... . . ..... . .-....... ... - . . . . . . . + . . - . . . . . - . . . - . . . . . . - . . - . . . . . . . . . .
-|

JKFANT IWp1 1.0!E+00 2.19E-ti 2.03E-06 1.14E 04 4.42E-06 1.76E+01 1
IwrAMI CRcvND 6.56E-04 6.56E-04 6.56E 04 6.56E-04 6.562-04 6.565-04 j

1AfAh7 CLOVD 1. 2 6f.- 01 1.26E-03 1.26E-03 1.26E 03 1.26E-t3 1.26E-03
INFAN! VEG. ING 0.00E+00 0.CCE+00 0.00E*D0 0.00E#00 0.00E600 0.00E*00
thrANT FEAT ]WG 0.0?L*00 0. 0 0E * 00 - 0.COE600 0.00Et00 0.00E*00 0.00E+00

$ I N F AN1 MllK ING 4.14E-06 9.39r-C6 1,74R-05 1.74E-05 1.54E-05 0.00E*00
.., . .. ... ... ..... . . . . . . . . . . - . . . . ._... .. ........... ..... ...... -........... ........

INFANT TOTAL $ 1.05E*00 1,95f-03 1.94E-03 2.035-03 3.9BE-03 1.76E+01

ACE P At +tn A ? E.f FECT!V BDNE AVO.LVbc
.. ,. ...... . ._ . .. ...y ... ........ .. _.... ... 4.....__.......L.IVER_ ...._.......... .Y. ... .BRONCHT.......

FIDNF
.

C H ! i.0 thMAL. 1.f5E+00 1.66E*0% 9.4 9F - 0 7 5.0$E-06 2.00E-05 1,76E*01
CH1LO GROUN? 4.56E-04 6.56E-04 6.562-04 6.56E-04 6.56E-04 6.561 04
C H I I.D CwuD 1.26f-os 1.26E-03 1.26E-03 . 26E 03 1.26E-03 1.26E-03
C8: LD vtG. ING 3.76E-06 1.10E-9) 2.C1E-C$ 2.01E-05 1.40E-06 0.0Dr*00
CF II D MLAT JN3 S . 99E' 01 2.71E-06 3.20E-06 3.20E-06 2.3$E-06 0.00E*00
CHILD MILM ING 1. 621 - f! 7 3.45E-06 4.07E-06 4.07E-06 2.99E-06 0.00E*09

. . .. . . . .. 4. . ...,...~..... .. ...... ........... . . ... ...... ,,..............

Ch!LL TOTALS i,0$E+C0 1.96E 03 1.9$E-03 2.90Er03 1.96E-03 1.76EJ01

ACE PATHWAY EFFLCf1V W.;N E AVS. LUNG LIVER **DhLY BROhull.

, ..- . . ..... .. ..... ..._....... ...... . .........a . . . . . " . . _... - .......

7tTNA0t I Nb AL. 1.05t+00 4.C9E-CS 4 . 0 7E.- 07 2.17E-G5 1.04E-06 1.76E+01 i

!EthAGE CacVO 6.56E-04 6.$6E 04 6.56E-04 6.S6E 04 6.56E.c4 6.56E-04
TEthact CL&UD 1.26E-03 1,26E-03 1.2EF, 03 1.2GE-03 1.ftE-03 1.26E-03
TttwAGE VEO. ING 5.62E-06 8.27F-05 1.19E-Oh 1.79E-05 1.45E-05 0.00E+00 '

TEthAGE MEAT IN3 $.79E-07 1.29E-01 2.798-96 2.79E-06 2.31E-06 0.00E*00

. . ... . . . . _ . , ._ . . ... ... ....... .. . ._ ... ..-06 2.59E-D6 2.14E-06 9.00E+00TEENA E M!LM TW3 8.15E-97 1.20E-05 2.$9E
.. ................ ... _............ ....

TEENAGK Tc7ALs 1.05E+00 2.07E-01 1.94E-03 1.96E-03 1.951-03 1,16E+61

AGE PA*HwAY EFFECtlV BON E .
.. .,.. . . . . . _ . . ....- .... 4...... .. ... ...... .. ,.......... .....--.IDhEt.__ ....... .... ..A/G. LUNG LIVER M DRONCHI

ADV1.! (NHAL. ..CSE*00 2.41E-OS 3.39E-07 1.41E-05 8.67E-06 1.76E401
Aat!T GROUND 6. 5 6F.- C 4 6.56E-04 6.56E-04 6.56t+04 6.56E-04 6.$6E-04
ADULT Cloud 1.26E-C3 1.lCE-03 1.265-03 1.26E-03 1.26E-03 1.26E-03
A;VLT NEc. Iwo 1.4CE-06 3.93E-05 1.17E405 1,178-05 9.62E-06 0.0CE+00' .

ALULT M?.AT ING 6.12E-07 7.77E-C6 2.31E-06 2.31E-06 1.98E-06 0.00E+00 i

'ADVLT MILE INO 1.89E-07 2.18E-06 6.4eE-07 6.40E-07 S.24E-07 0.00E+00
d... .. . . .. . ... . . .... .. .... ... ...._.. .... ............ .... .. . ...... ..... .........

Op
AWLT totals 1.05E600 1. 997.-t 3 1. 93 E- 0 3 1.9hE-03 1.94E-03 1.76E*01

I
i
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|
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P| r.1 ' .M :* toteCf F V P. L m - p o m., Cre*a C%F 4 P1 Lim,5-AAEA 131/09) P A /'E 46
y C a ir tLR wi CATAr f r cr. . i r, CD/Ct/93

? |FF FIFP h L Fd. R 1, 5-YLAS ACT;DN P l.k | Ch LURATION IN YNS IS. $.D

w r 6t u s n am - > t. x. C . f. F M , Y- G.3rM. I- 0.DM, List. 0.6RM. IRivFE-10

4MFh'90 ANO AL C.5 E C ' t'?'' T EN T 5 COMPUTL) FOR TH i s lhC A* J ON, MNEM/1A.

. . ... . . . .. .. .. . .........

Apr P AinA? I T f't.CT IV is w E A VC. , LiskG LIVEp K!DNLY RHOWOf f
.. , . . . . . .. . .. .. . . . .

;krANT IkaAL u . . t r + '' . DE.*CC C.CCf+0C 0 . 0 0!' + 0 0 0.CCE*00 0.CEEiOO
n A NT s %:. C . C U F I T' - ., 00L*D0 0.00t*00 0.00fa30 0.00E+00 0,0 0 f.+ D 0

w Asi t u : ;; v..CF'00 0.0GF+D0 0.CCEeC0 C.DDE+CC G.00E*D0 0.C0F*LD
;w AwT vt1. ING 0.CLE+0C 0.00E*30 u.0CE+00 0.00E+00 D , G D E. + 0. 0.CCE*G0
in:Ast wtAT I q .; 0.CDF*00 0.03.800 0,00LeC0 0. CUE *DD D.00t*00 0.00L+GC

s. CCFeCD L . 0 0 t. + 5 0 0. 0 0 r.+ 0 0 3.V5+00 0.0cE+GO1p Ah; se | ;.k th3 0 . 0 L L + t' D
.. . . , . .. . . . .. . . . ...

J u r i:T e t ': A tt C 0Ll+00 D . C . F. * C 0 0 G 0 E.+ 0 0 G.COE+C0 0.0Cr+03 0.00L+00

5 ',F PAT N AY P. f l i C' i B'M AVO. L.L k ; LivtR K ! L>N E Y BRONCH]
. . . . . .. . .. . .. .. . ...

C u lt J KM 0 . C . ?. - ( G 0 GtreDO D.Chr*30 C . t: 0 E * 0 0 0.00E+00 0.0DE*C0
C. C.N N C C f + L ') C OD++CL u . L '., F 4 C 0 0.0LF*DO 0. C a t.+ C 0 0.00E*00

0.CCf+C0 3 . J E d v ., C.00E+00 0. v 0E * O 0.COE*C) 0.03Ee00r,.. e

-76 C.0M C6 C . ., F. + 0 0 0.0CF+0C C.0LE+0D 0.CCE6G0 0.00E+DDrH EC.
( t: m t. : In C . 0 C . 4 0 ') 0 . 0 0 E * t. C C.Cu!*.s G.COE+00 C. DOE *c0 0 . C C f' * 0 0

I L. r;is fn C .?T o 4 0.0 *t U.G;r+00 v 00r+CC G.CCE+00 0. 0 0f.+ 0 0
. .. . ... . . . .

w 0 0 'd * C D C . 0;F ' C'; 0.02F*00 0 ccE*DG v.00E*CDc ;: I LO :! /. L s 0 . t, C i e

.....BR Dk','H IA .t. PArnau t t r t/?'i v tohr Avu L h r. Livtm F I msr Y
. . . . . .. . . .

+> a v ; +. . . A ', , . . cl er ,.CM* S 0.001e00 0.,J(e0G 0.Ctr+00 0,00E+00
a i 4 'JND 0 . - ;. F + 0 . L (. [ * f+ . 0 0 E + . O v CCF*CU D D T. L. + C O C.D'E+00e

i s . . . . a 0 v:rer* . 0L1+r0 %.0DL+0C 0 ; C F + f' .,- 0,0(f*CG C. DOE *0Q
1 + i s A r, r VF IhG 0 Cre f 0. 0 bt + 0 0 0.00k*.0 0 00F*00 J . 0 0 6. + 0 0 0,0CF*G0

T L i.o . MLA1 th5 D. .**w. w.00E+;r C.00t+C0 0.CCE*00 D.CGE*03 0.00E*00
Ti ;.s. A E M11F thG 0. .E'C0 0 001 00 0.00L*LO G . 0 07. + C U C.00Ee0C 0.00E*00

. . . . . . . _ . .. ... .. .

*t r h A; F TUTAL" C.MFe v 0.0Cf+ u 0 CCL+0D C.00E+CG 0.00E+C0 0. C ')E + 0 D

AS* P AT ite' A Y F.F F LC* I V ChE A W. .,U k G L! vi le flDNEY BRCNCili
. . . . , . .... .. .. ...

A:r 17 ihPAL 0.00f*00 C.Cmf*C0 C C0E+GC C.CCF+0C 0 0 0F. * 0 0 0.CCE+0D
A a.' LT f.p ou c 0 vrE*00 L.00r*LL 9.00ftt0 0. C DP. * 0 0 0.00E*00 0.00E*00
p !. :LT C;O L C.00F*C0 C . C f. E * 0 0 C. CUE +wL C,00l+CD 0.0CE*00 0.00E*00
AD 1. (* ,, :SG G.0CF+fl f) . f '' * * * C 00E*CC C.LCt+00 C.0CE*00 0.00E+C0
/5 if e A; th; 0. L it * D C.se Ow Q , C '' 7 * C C C.LCE*00 0.00E+00 C.COEe00u

A :, i y;th ; b i, C . u 'J F. * v D.'u + ' O.00F+0C 0.00E+00 0.0CE*00 0.CCE*00
. . . .. ... . . .. . ......... .. . . . . -

A ;: - Totals v (;; t i o n v strets 0. 0 0 r. + 0 0 0,00E.00 p.C0r+00 0.COE+03

O

O
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DECIONs W WF. A CY IVELS -Retic C rM 4 CODE 4 Milh05-ADEA (03/89) FAGE 47

;' MET 5ETs Cast 2R WY CATA: ferun.in 09/09/93
b-YEAR ACTION l'ERIOD DVRATION IN YAS 18, 5.0f!Mr. STEP N uMiER '

-

. NtJMME A 6 E APPkt X* 9 . f.F M, T* 0,3NM, to 0.0M. DIST* 9.GFM, IRTYPE=10

THIS MREM /YR................. 1.CCATION... ... .... ............. ................. -...... ....... TOTAL ANNVAL DOSE COMMITMENTS C.OMPUTED FOP.... .... ... ......

. . . . . . . . . . . . . . . . . . . . . . ~ . . Ef7ECT.IV.. ...... ................'.. ......................DNEY.. .. .............ACE P AT MA f FONE AVL L JN:3 LIVER Ki BAONCHI
. . . . . . .

ThFANT TWHAL, 1.g!E+00 2.71E-05 2.51E-06 1.4:E-G4 5.46E-05 2.35E+01
'

INFAh7 C. AOU N D 3.11E-03 1.17E-03 1.17E-03 1.17E-03 1,17E-03 1.17E-03
CIAm 2.29E-03 2.29E.03 2.29E-03 2.29E-03 2.29E-03 2.29E-03J NFAPIT

'. VES. IN3 0.001600 0.00E600 0.00E*C0 0.00E+DO 0.00F+00 0.00E+CDIkfANT
INFANT MEAT INO C.0CE+00 0.00E+04 0.CCE*D0 9.C0E+00 0.006+00 0.CCE+00
1NFANt MILE IM4 5 86E-06 1.26E-05 2.15E-05- 2.15E-05 1.90E-05 0.00E*00

i
IM ANT TOTALS 1. 41f. + 0 0 3.5CE-03 3.48E-C3 3.62E-03 3.53E-03 2.35E+01 1

1

Auf, FA P44Y ErrFT;V ItAE AVG. LUNG L1/ER RI?NEY BRONCH 1
...... ...... . . .-..+.. ... ..........,,........ .............. . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . I

I
ce!!D I Wt! AL. 1.41E*00 2.05F-05 1.17E-06 6.25E-05 2,57E-05 2.35E+01
cu t:E cpo4W 1.172.-03 1.17E-03 1.17E-03 1.17E-03 1.17E-03 1.17E-03
CHIM CLcgD 2.29E-03 2.29E-03 2.29E-03 2. 2 9E + 03 2.29E-03 2.29E-03
CPILD Vi G . IN3 4.650'06 2.1t*-03 2,4tE-05 2.etE-c5 1.82E-cb 0.00E+CD
ch1L|D MLAT INJ 7.40E-07 3.3bE-06 3.95E-06 3.95E 06 2.405-06 0. 0 0 F.* C 0 !

GIw MILW ikG 9.42E-07 4.27E-06 5.03E-06 5.C31-06 3.69E-06 0.00E+0D j
... . . - . . . . . . . . .... . .. ..............................e........ ...........-..s...................

CHILD TCTALS 1.417+00 3.11E-03 3.50V-03 3.56E-C3 3.51E-03 2.35E+01

... . . .... .. . . . . . . . . . . . - . . . . . . . ................. .... ....... ....... ..... ...... .....1AGE F Arh AY ETFECTIV IGNE AVG. LUNG LIVER NIDNEY BRONCH

TEINACE }NMAL, 1.41E*00 5.06E-05 5.02E-07 2.6tE-05 1.29E-05 2.35F401 |

TEF NME como 1,17E 03 1.11E+03 1.17E-03 1.17 E- 0 3 1.17E-03 1.17E-03 i

TIENATE C1/x3 2.29E-03 2.2DE-03 2.29E 03 2.29E-03 2.291-03 2.79E-03
'

T LEhME vrc. ING G.95E*06 1.0?E-04 2.21f.-05 2.21E-05 1. 8 3E.-0 5 0.00E+0D
TLEhAGE MF.AT IMO 1.08E-06 1.60E-05 3.45E-06 3.4SE-06 2.85E-06 0.00E+00
TEEN ME ti1 LR ING 1.01E 06 1.45E-05 3.20E 06 2.65E-06 0 . 0 0E. + 0 0

,
.. ..... ..... ,,.. . .. . .......... .. ............................3.204-06..................... ... i

,

,

e TIEh ACE TOTALS 1.4)E+00 3.64E-03 3. 4 9E *03 3.52E-03 3.5DE-03 2.35E*01 |

!

... .. ..... .. . . ..... . ....... . ............... . .... . ....... ........... .T......... BRONCHI..... . |AGE FATpAY EIFECTIV tVJ h E AVC.LUNC LIVER KIDNE
,

AOULT IhnAL. 1.41E+00 2.97E-OS 4.19E-07 2.23E-05 1.07E-05 2.35E+01
A W LT Ceuc 1.1'IE- 03 1.376-03 1.17E+03 1.1?E-03 1.17E-03 1.17E-03
A CL.LT Clauu 2.29E-01 2.29E-03 2.29E-03 2.2BE-03 2.29E-53 - 2.29E-03

i
A m. LT VR.G . IMO 4.20E-06 4.96E-05 1.44E-05 1.44E-05 1.10E-05 C.CCE400

'
~

d ')V I.T MFAT ING B . 3 : r3 0 t 9.60E-06 2.95E-06 -2.45E-06 2.32E-06 0.00E+00
7DULT MILE IM 2.33E 07 2.49u C6 9 . 0 0 F - 0 '' 4.00E+07 6.52E 07 0.00E+00

0
... .... ..... .. .. ... . . . . . . ~ . . . ........ .... .........-...... ....... ......,........ ...... ...

A rrJLT TOTALS 1.41E*00 3.55f 43 3.48E-03 3.50E-03 3.49E-03 2.35E+01 l
'

i i
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'
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Pr' s 'M t IEFbaf FUfl1 Penn Creek CCCE, Mii.48-A*EA (51)/891 PAGE 40
rE 'i f f C #.T. P E li wf DATA: t ran.in 09/09/93

11EL 3 M.P hum A 1, 5-1LAR AC"juN PI R !O:: LJRATICN i nf YRS !$. 5.0

6 ' + F.p 7 N AN.i:-18 7 R* L.!Pu, 1* v.2FM, != D . F. M. 0l$7* C.)PP, IRTYPE=13 -

4 :if t 619'.} A h N .' A L DO5E COk.N I Tri.h T E C0MPUTLD FOR TilI S 14 CATION. MM M / r A
.. - . . .. .

A rd PATPpAY (FFECT1V IF_.N 5 AVG. LUNG llVER N!DhEY [4MQH CH I
.- - . . _ . .... .. . .. .___ ._ ._. _...

'h1Ahf i hy A1. C.00E*00 0.0CE*CD G.CCL+00 0.00E+00 D . C f F.+ C 0 0. 0CE 4 00
-

|MAe G re.ra N C 0.0CE*CC C."P +C0 D.CCD00 0.00E*00 0.CCr*00 C.00E* J
lh! Art LUJD ".0LF*C0 0.CCf*00 C.C0r+0D C.00E*CC 0.00E+00 0.00E400
ih! AFT Vt f: . t h ': 0.00l+00 C.00F*CG 0.00E*00 0.00t+00 0.DCE*(3 C.00E*JG
th*A u P $' A t Ih' O . 0 C F. + 0 0 9. C H + 0 0 3.00E*00 G.00E*00 0 ' ICE e Do 0.00E+co
th? ANT p j LF JW; O Otr+0a 0. 0 0t . c.CLE+00 F.0LE*00 0.0CE*00 C.0CE+00

. . - . -. ... -. . . -. .. . . . . .

tht AN TOTAIE 0.00tev0 0.00E+(n C CCE+C0 0.00E*0C 0.CCE*C0 0.00E*00

Act PATm.Af UFirTIV ItON *. AVG. LUNG LivtA MIDhEY flR ONC H I
. . . . .. _ __. . _ . .. . _.

CH. I N ." A L . s . f. c r * C 0 0 0 C r. * C ? 0.00L*00 0 JCE+00 0.0CE+00 0.000 00
FM[ f.P CN L 0 00F+b0 t, . 0 G l. * * C.90E*00 C.00E*00 0 . C C f, * 0 0 D . 0 Dr.* 0 0
ra;,n c !.c C O c v s i.,0 f C u t' * 6 : G. Cur *C3 0.00F*0w 0.0tE*00 0 . 0 0F. * 0 0
tHl;D \tG. .m 0 .i* J .s . C C I 6 0 . I,C E + 0 G C LCE+0C 0.0G6*r0 C.CCE600
n.;; D PTA' !L .00t. 0 . e 0(F+03 0.CCE+00 0.CCE*C0 0.0ct+00
( H . LD P;LF IC Mi+ 1 C.L0t*v 0 0CDC3 C.C0E*C0 D.GLE+00 0. 0 C F.* 0 0

_ ._ . ..-. . .

n T :: t.Ls 0.rttiOD 0.00)inc ..CCL+CL G.CCE*00 0.00i+0C 0.0Cr*00

ACF FFDA4f Rtff;' Im' A '/ ' !.9% LIVER K I")NE Y !sRONCMI
- . . . - .

Ti ? u E I N 8. L . L. .; v 0.00k*00 C 005'00 0.00E*0C C.0Cr*00 C.CCFeDC
t r u A'.r r a y :g;; n.cny, c , c c l. + c t c.cCg,00 0.0CF+00 C,00E*00 0.0CK+00

Ti ghAM r .. s . t '. t. 0 0 0 C Er e d 0. 0 0' + bC C.00E*0D 0.C M * 00 0.0M*00
!! Eh re: t 'it G . ING ..CCF*03 s.D0E*wC D . C 0 c. * D 0 0.CCL+00 0.0cE C0 0.OGE*00
7 v h Act Pt a t 1%G 0.CtF+0C C.001*C0 0.0CF+DO 0.00E*CG 0.CCE*c0 C 03E*03
T F F A A E,l. MILF lha 0 . L E F. + 0 C . 0DE * D0 0. 0 3P. + 0 C C.CCE*00 0.00E+CC 0.00L*00

- - . - . _. ._ -... . __ .._.. .. .. __..

T!rNAst Tc7Att P CCE*C0 0.0;E*00 0 00t+0a 0.0cE*00 0.0CE*00 0.00t*00

A^E PATHWAY EtifCTIV EF)N E AVG LUNG LIVPA E1DNEY BRDNC)f f
. . . . . .. . __ . .... . . ..... .... ...

A'!: ' INhAL 0.007800 d.CCE*CC 0.LCF400 0.CCE*00 0.00E+00 0.0CZ+00
U.i * f:ao h u .CM s n C . C '' F . C.CCE*00 C,C;E+05 0.00E400 0. 0 0F. * 0 0
A :" C100D 0.00r+CC (.9 T+0C U . 0 01 * h 0.CCff00 0.00E*00 0.00E*C0
AD .' %E- 1s 0.DCL+00 . 00EeCR 6. COL *D3 C CCE*DC 0.0CE*00 0.00r+CO
AC ? W$A+ 'h; 00F'CC t. 0 0 F OC C.CCt+DO C. cot *00 0.00E*C3 0.0cF*00
Ar t V hu C 0 t*0C 0 ^ 9 r. + s 0.00E*00 D.CCE+00 0.00E*00 0.CDL+CO

- . . . --- - - . ...- -- ...... . . ....

A: Ul T ~ :'I A LS C C1 LJ 0. 9 00 0.CCr*C0 0.00E+00 0.00E+00 0.C0E*00

0

9
,

I
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;..-~- - - - . . ~ . ~ . , ~ ..nn -. - , . ~ . . . . . _ . ~ . . - - n-.

!

AEGIDW: EMIkJr FUELS-Aeno Cr eek CCCtr MII.UCS-AkEA {03/89) PACE 49
MF.T SL T CASPER W. DATA: forun.in 09/09/93.

e TIME STEP NJMdFR 1. 5-YEAR ACTICW PERICD DURATION 1N Yh5 15, 5.0
4

- HUN.R 7 MAPE-87 X= 0. 5 M M, y= -0.2NM, E- 0.0M. 0157- 0 . b fiM. iRTYPf=10

TOTAL ANNVAL DUSE COMMITMENTS COPPUTED F08t THIS LOCATION, MRFM/YR
. . - . . . . ~ . ..-~....... ..- . -... .. .. ----...-- ..--- . . . - . . . . - - . . . - - - . - - . . . - ~ . . - ~ . ~ ~ . . . - ~ . . .

AGE PAthdAY Ef BohE AVG. LUNG LIVER KIDNfY BRONCit!
....--.. __.-. . ... . .- .'Fh.CT IV.- .. -- .----......

.....

!NFAh' 1NMAL. 9.04E-03 2.53E-05 2.34F.06 1.317.-04 1.10E-05 1.51E+01
INFANT caw ND 8.82E-04 4.82E.04 8.82E-04 8.52E-04 8.42E-04 8.82E.04
INrANT Cww 2.190 03 2.190 03 2.19E-6: 2.19E-03 2.19E-03 2.19E-03
1hFART VEG. JhG 0.00E*00 0.00E+00 0.00E*D0 0.006,*00 0.00E*00 0,00E+00

INFANT P F.A T ING 0.00L*D0 D.00E*00 0.00E+00 0.00f+00 0.00E+00 0.00E*00
.T hF Ah T MILF ING 5.47E-06 1 08E-05 2,011e05 2.01E.-05 1.77E-05 0.00E+00

.. .----- ..---.--. . . -. .. - ....- . - . - - - . . - - - - - - . . . . . . . . . - - - - . . . - - . . . . . - . - - . - . - - - . . . . .....

$ thFAET TOTALS 9.07E-c1 3.11t-0) 3.lcE-03 3.23E-03 3.14E-0) 1.51E+01

AGL P ATMAY EEFECIIV BONE AVG.LONG LIVER KIDNEY BRONCH 1
. . - ~ . - - . .. . .... - - . . ~ , . .. ------ .-n. .. .. --- .. ..-. --.--+-.,.~...... .-... ..

Ch1LD f uAL 9.04E-01 1.92E-05 1.09F-06 5.83E.05 2.40E.05 1.51F+01
CHILS GROUC B . 8 71.-04 4.BZL-04 8.82E-04 0.02E-04 8.82E-04 4.82E-04
CH I LD Clos:. 2.19.e03 2.19E 03 2.19F-03 2.19E-03 2.19E-03 2.19E-03
CHIw VEc. Iw 4.34E-06 1.9tE 05 2.32r-05 2.32E-05 1+70E-05 0.00E+00
CHILc MhAT IhG 6,9?E-07 3.13L-06 3.6tE D6 3.69E-06 2.71E-06 0.00E+00

-. --- - . . . ~ .. -----.-- --.. --....--. . . . .- .~.----.-----.-.-..--.-..--....-----..00E*00C H I LD FfLA ING 8.79E-07 3.99E*06 4.69E-06 4.69E-06 3.45E-06 0
. - ~ .

CHILD TOT A LS 9.07E-01 3.12E-03 3.11E-03 3.17E-03 3.12E-03 1.51E+01
'

AGE P Airw AY H FECTIV 1+DN E AVG.LONG LIVER MIDNEY BACNCHf
. . . - . ~ . . ... .. _.~ , ..~ .--- ----- ---. . - ..---- .~.. ------.+ ... -- --..+-.-..----.......

TErhAGE IkHAL. 9.04E-01 4.72E-05 4.690-07 2.50E-05 1.20E-05 1.51E+01d

TEINAGE GROUkJ 0.82E*04 4.02E-04 4.82E-04 8.02E-04 8.52E-04 5.02E-04
Ti.Fh Ar.E CLOVD 2.19E-03 2 .19E - S 3 2.19E-03 2.19E-03 2.19E.03 2.19E-03
ten AGE vrG. INS 6.4 9P 06 9.54E-05 2.06E-05 2.0LE-05 1.T1E-05 0.00E+00
1Ln AGE MEAT ING 1.01E-06 1.49E-05 3.22E-06 3.22E-06 2.66E-06 0.00E+00
TEFNAGE M1LF IhG 9.40E-07 1.3GE-05 2.99E-06 2.99E-06 2.47E-06 0.00E600

.. - . _ - - -. ... . .. ..- . ....- ...~.... . ..-...-....-- . ....... .....-..--....... ..-....-..
TFEN4Cf TOTALS 9.07E-01 3.25E-03 3.10E-03 3 .13 f. - 0 3 3.11E-03 1.51E+01

AVG. LUNG LIVER KIDNE BRONCHI... - --...------.-- ~...--..T. . . ~ . . . . . . - ~ . .AGE PAltmAY EFFECT!V BDNE
, , . ~ .- . ... ....

-- -.. ...--. . ---.~ . . . . 911 - 01 2.Ost-05 1.00E-05 1.51t+01ADULT 1 PAL. 9.04E.01 2.78F 05 3

ADULT GROJO 8.92E-04 8.82E-04 0.82L-04 B.42E 04 0.82F-04 8.82E-04
ADULT CLCUD 2.19E 03 2.19E-03 2.19E-03 2.19E-03 2.19E.03 2.19E-03
AD.1LT VEG. 1% 3.92L-06 4.53E-05 1.35f-05 1.35E-05 1.10E-05 0.00E*00
ACULT MF. AT ING 7.75E-07 8. 96F.- 0 5 2.66E.06 2.66E-06 2.17E+06 0.00E400
A'P;LT MILX ING 2.10E-07 .2,51E-06 7.4'f E-0 7 1.47E.07 6.09E-07 0.0DE*00

4

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

AD21.7 "CT ALS 9.07E-01 3.16h-03 3.09E 03 3,11E-03 3.10E-03 1.51E+01

l

O

*

ATT 18.157

(Revised 2/94)
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i

P E0If 4: f },! # H F M L5. Rer:0 Crees CM E; M I ;..K' a - Aa E A (03/891 PACE 50
FL+1ET 'rhPLR wf IATA: f : t an .1 f, 09/09/93

7 I 6'F r .: P WJier n 1, 5 - Y E. AH ACT ON PEAIDU DURATION IM YR5 15. 5.0 i

1

fd JwM,P G N A.6't * W $ K* -0 IW, Y* -0.2MM. 2- 0.0", Cl$1- 0.6FM, IRTYPf=10 I

40CFa199 ANNUAL LDSE CCPPITwLNTS COMPUTED fGM THI5 14 CATION, MREM /yR
. . . - -- . --- - . - -. ... ..... ..-. -... . - -. --.- . .

A .E PATl4 A f LFFEC*IV BUP E AVO.LUNO LIVER XILNET HRON ~tif
.. . ..... - .. -- ........ ..--.. ----. .. .... ..... ......

IhrAh* I N '.. A ;. C CCE*00 0.00L*00 0.00E+00 0.00E*D0 0.00E+0D 0,00E*00
g u A NT .7.: v w ;. 0.00r+t, c.C0E+0D 0.00E+00 0.0CE*C0 0.00E+C0 C CCE*00

0.00!*00 C.uSE*00 0. 0 0 E10 0 0.0CE+00 0.00E*C0 0.00E+00Jupkt C;x
.,IN3 0 . U. ! * r .- G . 0DE 60 ' O.00E*00 0.00E*00 0.CCE*00 0.00E+00INFANT sF5.

;M ANT F?AT IhG 3 . 0 '' E * 0 0 0.00 eCC 0.00E*00 0.00E+03 0.00E*00 0.00E*DC-

InFAn! FILF INO C.0Lt*00 0.,0E+CC 0. DOE *00 0.00L+00 0.00E*00 0.00E+00
_. -- . . . .. . . . .. ... .. - - . , . ... ........ ....-- .....

isrAwT T a T A LS 0, r LE i-, c.c0E400 c,ecE*00 D.CCE+00 0.0Gi+00 0.00E+00

A ',t P ATMAY Ef M CTIV 1+0b E AVG. LUNG LIVER MIDNEY BRONCHI
_. . .. . . . - . ._ - .. .-- .... .. .. _-... .... . ._.. ... ..

cFIU Z h..A L . 0tt+C0 0.CCF+C0 0.0CE*00 0.00E*00 0.00E+00 0.0CE+C0
i;LO E 3.? NO 0.01. .s . D . * C 0 0.COE600 0,0;EoOO G,COE*QQ Q, COT +00

C, " : 14 ; C LM+r C.C0F+00 0.00E+00 0.00E+00 0.oCE+00 0,00E+0C
C I: . . ; VPC !%S 6. 00L * / J . G D+ v0 0.00E*03 0.00E+C0 0 . 0 0 P. + 0 0 0.00E+00
' H t t ', era i h '; D. f. t e . 0 !*"s 0.02f+00 0. 0 0 7. + 0 0 C .d * 0 0 0.DCE+00

O.00E*00 0.00F + 00 0.00E+00 C . C i.E + C 0t * ;' m 20 +00 u Ost* '
e

- - . . ... . ... ....-- .. . ... ... ...--

t' e j i 1 NALS 0 '; t e C D .,' . C O E s 0 0 0.00L*D0 0.00E*C0 0.0Cr+00 0.00E*00

A:' F PA*da%Y Lt M CT IV B 'iNE AVG . L'JNC L.IVE R HIDNEV BRCNCHI
. . ,. . . . . .. ... . - - - . . .

T! f u.'s 109.. 0.C a + 0 0 C.F'.0 0.00P*00 C.C0E+C3 0.00E+00 0.0CEe00
Trahm F 4 eC 0 L "J i + C D U.03t+0D 0. 0 0 L * 10 0.DUE*00 0.00E+00 0.00E+0c
Tirsnct 'ic;r - 00f+00 0.CCt+00 0.00re01 0,0CE+GC 0.CCE+CS 0.00E*00
?EtAAri VFO. IhG 6.C:o+00 0.00h+30 0,00E+00 0.CCE+0D D.00E*00 0.0CE+CD
T; t N A.:t. rW 150 ..CCF+D3 0.00E*C0 0.00E+C0 C.00E*00 0.CCE*00 C.COE*C0
Trr5 FILP IM '.CCE*00 D . C C f. + 0 C 0.00t+00 0.0CE+0C 0.00E+00 0.00E+00

. - - . . . .. . . . . . ... .. .. . . -. . .... ..............

Ti t hur *01ALs 0.0M * C C 0. C OI. DC s.0CE+C0 0.00E+03 C.00E+00 0.00E400

A 0,5 F Air.n A Y EFFtCTIV L%+ E AVG.LLhG LIVER FIDNEY BRON0ll!
- . , . . . ... .. . . - . . . . ..... .-- -....... --..........-- ...

A; .? !hhAL. 0.C0F 00 P,00E*00 C 00P+00 0.00E*C0 C.COE*00 0.CDE+00
a. Lt r c.:%'; v.DCE+00 v.0CE+C0 0.00E+00 0.0CE+00 0.CCE+00 0.00E+00
Am:i C./

~ 0 OLL 20 C.uCE+00 C 00E+00 0.CCE*00 0. 0 07.+ D 0 0.00E+03
A % mi VE S . IC . C . '' + 0 0 0.00E+00 C.0CE*00 0.0CF+00 0. C 3r.+ C 0 0.00E+C0
Am .T Pt At ! N '; C nP+00 C.00E*C0 0.0 r.+00 0.00E+00 f' . 0 0 E * 0 0 0.00E*00

0 . C D E. + 0 0 0.00E+00 0.00E*00ADP T P:1J IM C.0:L+C0 0.00f+U0
. . . . . .. _ . . ... .. 0 . 0 0 i' + _D 0.. . --. .. . .. . . . . . . . --.....-...-. .

ArL T ';; ALE C.='6+C0 ".00E*00 0.00E*DC 0.9CE+00 0.00E+00 0.00E*0D.

'
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j

RL019Ni E F.ACY F'JfLS Nono Creet CC@Er M J |.l.OS- AA EA 101/89) FACE $1
M*TSET: cAsyLR gy DATAs filun.La 09/09/93

O TIME STEP WJM3EF 1, 5-YEAR ACTION FENIOD DURATION IN YR$ 13, 5.0

HvMMF u a w E.Re x. + 0. 6Rn. r= -0.2 M. 2= 0,UM. DisT= 0.6MM, IRTYPE=10

TO*AL ANh AL DOSE COMMITMF,M18 COMPUTED TOR THIS thCAT]ON. MREM /TR
..........., . . . . . . . , , , . . . . ~ . . n.,.... ...... ... .. ... ..-....e... ~ .... .. ........--. .

AC.E PATHWAY FJFt.CTIV BONE AVC.LUNO LIVED RIDWEY-....._. .. . . - . . . - - . -..........-... .. .... ~......._.. ........... ~......_..... - .... .~. BRONCHI.......
INFANT INMAL. 1.42E*00 1. 6 7F.- 0 5 1.55E-06 s.65E-03 3.36E-05 2.36E*01
INFANT GROVtD 1.168*03 1.16L-G3 1.162-03 1,16E-03 1.16E.03 1.16E-03
1NTANT CLDUD 2.G1E-0) 2.01E-03 2.01L-03 2.018-03 2.011-03 2.01E-03
INFANT VEG. ING 0.CDE400 0.Cor+00 0.00E*00 0.00E*00 0.00L+00 0.008600
1H AAT PEAT ING G.0CE*00 0.0^E+C0 C.00E+C0 0.00E*D0 0.00t+90 0.00E*00 |

. ... .... ..... . .. --. 06..... . ._ .... .. . ...- ...-.....................3?E-05 0.00E+00 )P!1J IN3 3.61E 1.14E-C6 1.32E-05 1.32E-C5 1.INYANT
. ... .. . . . _ . . . . . . - ~ . .

INFANT TOTALE 1.422406 3.2CE-C3 3.19E 03 3.27E-03 3.22E-03 2.36E+01
,
.

ACY PATHWAY ErrECTIV DONE AVO.LUNO LIVER MIDMEY BRONChl |
;. . ....._... ... __ ... .... .... .......__.-----_.... ........__...........-__ .. ........___......

CHILD IMAL. 1.42E+00 1.26f-05 1.21E-01 3.64E+05 1.ist.05 2.368+01 i

ca!LD t.M UX.; 1.16L-03 1.16E-03 1.16E-03 1.16E-03 1.16E-03 - 1.16E-03 i

CHILD citrJ: 2. 01 E - 0.1 2 . 0 l f. - C 3 2.01E-03 2.01E-Cl 2.C1E 03 2.01E-03
CHIM VE ;. ING 2. 8 6r - S ti 1.1CE-C5 1.51E-05 1.53E-05 1.12E-05 0.0DE*00 |
CoILD Mr. AT ING 4.4tE-G7 2.06L-06 2.43E-06 2.43E-06 1.7BE-06 0.00Ee00 |

. ._. -. .. ... ... . ... --- ... -. ... ...-. -06.........-.,-06........ ..'1E-06... ......... m_.
!

En:La MILn JNG 5.80E-07 2.63E-06 3.09t 3.09E 2.2 0.00E*00 1

! CHILL TorALs 1.42E+C0 3.20E-03 3.20E 03 3.23E-C3 3.21E-03 2.36E*01 1

T |

AGE PATHaAY LFTECTIV DONE AVG.LUNC LIVER FIDNEY BRONCHI
. ........ .. ._..., .... . .... ---..-.. .- --- .... .--- ---....--.... ..-.......~.... . .....

" E F h A"E I NltA L. 1.42Ee00 3.11L-C5 3.09E-07 1.65E-05 7.91E*06 2.36E+01
Tf T NME GROUNU 1.16E*t3 1.16E-03 1.16E-03 1.16E-03 1.162. 03 a.368-03

'TF.EN CE C l41.D 2 01E-C3 2.C1E-03 2.01E.C3 2.ctr-C3 2.01E 03 2.01E-03
T F t.k A CE V F.3. IkG 4.28E-06 6.29E-05 1.36E-05 1.36E-05 1.13E*05 0.00E+C0
TfEkAGE PLAT 1*0 6.682-07 9.42E-06 2.12E-06 2.12E-06 1.76E-06 0.00E+00

y .. . ....... . .ING .. . 6.2 eE 0 7.---..... ~ ..-. -.-.... .......... .. ...-.. ....-.... .. ....... --.
TELHAGE MILR 9.11E-06 1.97E-C6 1. 9 7 E- 0 6 1.63E-06 0.008+00.,

. ..

J 7ELNA:E TOTALS 1.42E+t0 3.29E-C3 3.19E-03 3.21E-03 3.2 CE- 03 2.HE+01

AGE PATHWAY EFFECTIV BJbE AVG. LUNG LIVER RIENEY BRONCH
.. . .. - -- ...... ..... . .........-- .. --.. ---~ .. ...__.-... ......~ ...,. .. ......... --..I

AUULT twnAL. 1.42E+00 1.e3E-C$ 2.6tE-01 1.37E-Cl 4.59E-06 2.36E*01
Amn.T Caoun 1.162-C3 1.16E-C3 1.16E-03 1.15E-03 1.16E-03 1.16E-03 ,

ArvL? ciu.|0 2.01E-03 2.010-03 2.01E-03 2.01E-03 2.01E-03 2.01E-03
A0gLT vtG. JNG 2.59L-C6 2.99E-05 s.esE.os 3.saE+C6 7.24E-06 0.00E*00
ADULT MEAT ING 5.11E-07 5.91E-06 1.16E-06 1.16E.06 .1.43E-06 0.00E*00

|
ADULT M!1# ING 1. 4 3E- G 7 1.66E-06 4.93E-07 4.93E-07 4.01E-07 0.00E+00

:

t

. .. _ ---- . ---- .-_. . . . . . . - - _ . . . _ . m...... ..._.... .-_..~........ ........ _ __....

ACM.T TCT AL! 1.42E+00 3.73E-03 3.19E-03 3.20E-03 3.19E 03 2.36E+01
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_ __
_ . _ . , _ .

k f '. j p N i F.Nf a uf f ;E ;.5 - A enc Orces C058. i MI:Dc5-AFFA 103/891 P As;F. 52
M) ! s t. 7 ; CASPER df !- A T A i f : t un . a fi 09/C9/93

T!PE 5"I* W L Mai3 1. 5 YhAA ACTION PERIOD OURATION IN YFS 15. 5.0

Nw' 9 m -R 9 X- w 7 .M . Y- 3. 3 F M, != C . 0% DIST= 0.8FM. IRTYFI-IC

(CCFR190 WU AL OLSF. CO'A.a i TMF hT5 CCHPJTED TUR TMI5 LOCATIOh. MiegM/yg*

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

. . . . . __ . . _. . _ .. . __...__ _ . ..- - . . . . _' 3 M_............''81...E MOA:;E FATbaAY EFFf. TIV Ff0NE AVO.Luk0 LI VM

} hr ei twHAL. 0.0CE*C0 0.00F+0C 0.00E*00 C.COE+00 0. (-0E + 00 0.00E+C0
IhFANT can o C.C0F+00 0.00F+00 0.ccE+0C c.CCE*00 0.COE+00 0. rt 0 E + 0 0

thrANT C w A. :: . C C F * 0 0 0.00E 40 0.COE+0C 0 COE+0D D. CUE *00 0.00E+00
JhrAn? VF '; , ING 0.C0F+00 0.0DE*;C 0.0CE*C0 0.00E+00 C.0CE+00 0.00lt+00 .

NPAkT MEAr IN3 0.00r+C0 0.0DE*00 0.COE+C0 c.ccE+00 0.00E 00 0.00E*00
thrAMT M11) ING Q.00E+0C C.CCt+C0 0.00E+00 0.00E*00 0.00E*00 0.UDE+00

. __ . __ - . . . . . . . ... ..... .. ...____ _..._,.... ..... . . ...

IhfANT TGT A;.5 C.00E*00 0 00'+00 0.00L+00 0.CCE+00 0.CCE+00 0.00E*00

AC P. PATMdAY ETFECTIV RJhE AVG. LUNG (.IVER RIDhfY DRONOH1
. .. _ . . . . . _ .. _. -_.__ .. __ . ...... _. .._

C ei :11) ;hhAL. 0. C C E : n 0. 0Li * h 0.CDE*00 0, C C E + 0C 0.00E+00 0. 00 E.+ C D

rs i" a p.v.; C.CCE+00 0.00f*D0 0.00E+00 0.00F*00 0.0CE+0D 0.00E+00
th r t nemp 0.sCt 00 C 00f + ! 0 OCE*C" C . 0 E-E + C C 0. 00E +00 0.00E+00
a.. ; ve IbG D.CCF+CC C.CCt*0C G.0CF+00 0.0ct=00 0.00E+00 0.00E+00

r nI| WAT I k '". h,0LL*Ls 0 s Of+C0 0.0CF*00 0. CM * 0 0 D.wareCD 0.00E+C0
ch: M I :. A 1hg 0.0Ei=00 0.00E*bD 0.00&+0D 0,00h*00 G.00t+00 0.00E*C0

. . . . ... . . ._ .... . .. ......

ce ! TM Als C.CJE+C0 0 00t*C0 0.^0F+CD 0.00E*00 0 Gur+00 0.00E+00

A." PAT a f. Y EFFi ilV hJh t AVC.LUhO LIVEH NIONEY HRONCHI
.,

_ . . ._ . ,.. _. . .... . ._

" i N A0E 2 W 1. D. M+e I. . D O E + 0 2 C 0E+00 0.C 0F +00 0.00E+00 0.00E+00
1 F i h A..F G ie JM C a 600 0 -OF*00 0.00F*LO 0.00E*00 0.CRE*00 0.00E+00.

T F ! w Auv. C ;.r. s 0, CUE +00 C 0 0 r. + 0 0 0.00E+C0 0.00E+00 0.00E*00 0. 0 0 t. + 0 0

T r u. a ct. vtc. Tha 0.ror+0] 0.00E+00 C.00E*00 0.0CE+C0 0.00E*C0 0.00F*00
Trt.u cF M1 A ? I V, C.CCra00 C.CCF+00 0.C0.+00 0.00E+C0 0.30!+00 0.CDE600
il l WE MILM IN3 C . f 0F + 00 0.00E+C0 D.CGr*00 0.CCE*C0 C.CDE*D0 0.00E*C0

.. . . . . . _. . __ . ... .. ._. . ..... _._...._ ._

t e p. Ats T u t A LS C GLE+03 C.00f+00 0,CCt+00 0.00E*00 0.0CE+c0 0.00E+00

ACE PA! W LY Ef f1CTIV DONE AVC.LUhd LIVER F]DNEY BRONCHI
. . . _ _ . . . . . ....... _..... __ . . . _ ........_...... ..

A.rLT IhuAL. C.;Ct+00 C.DCE+00 0.00f+0C 0.00E+0C C.00E+00 0,00E*00

ADmlT Ca> N ;'. 0.00E*D0 g gr*C0 C.00F*CC 0.00E*QC C . C C f.+ 0 3 0.CCE+00-

A!'aT r!. CD C . L : t' + , 0 G C:F+GQ C.00E*00 0.00E400 C.0CE+00 0.00E+00
A3 .! V L ., thG C vM+00 0 LOE*00 0.0CE*U0 0.0CE*c0 0.00r+00 0.00E+00
A e U ;.T MFAI th3 0.02f*D0 0 wtE*00 w.00E+C0 0.00F+C0 6.;DE*00 0.00E*00
A m ;.? Mitu I W; C.C0F400 4 , 0 i. f + C 0 C.CCE*JC 0.00E+00 C.0DE403 0.0DE+00

_ . _ .. . . . . .. ... . . . . . . ..__. . ...

Agi:l ? TCTAL5 C.C3E*00 0.fGF+00 0 30E+00 0.00!+00 C.CCE+00 0.05E*00

e

i

,

!
l

|

|
!
t

!

I

I

|

| O
I

f

!' ATT 18.1-60

(Revised 2/94)

.
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R ET.! CN : EH1'nCY Fi/F LA-Rp*o C rME COtit MfLDOS-AAF.A 403/09) P Act 53
PsT5 Eft CA8Pha wt DATA: f e t uro in 09/09/93

TIME JtfEP NUMaLR 1. $* YEAR ACTION PEAIOD DURATION 1 h YE5 .15 5.0

O NC#.3F R 9 N Art.-9 9 1 -0.7FM. Ya -0.3KM, 2 b.0M, DIST* 0 . t x M, IRTYrL-10

TOT AL AhWUAL DO$E, CDP.MI1 MENT 3 COMPUTED TDR Titl8 thCATION. MREM /YR
.. .....s, .. . -- . .- - . . . . .. .. ............. .......... .. . . . . . . . . . . - - . . ~ . . - . . . . . -

AGF, PATNAY EFFECTiV DONE AVG.LVNG 1.!VER KIDNtY BRONCHI
...,..n.. ........ .n......... ... - --.n..,...-.. ..., ..... ., . - - . . ~ . . . . . . . . . . . . . . . . . -

JNTAN7 thal. 1.D3t+00 1.10F 05 1.951-06 1.09E-04 4.23F-05 1.72E401
INE ANT CRCLC 9.22E 04 9,221.-04 9. 2 2 E.+ 0 4 9.22E-04 9.22E-04 9.22E-04
thfANT CLGUD 2.04F-03 2.04E c3 2.04E-03 2.04E-03 2.04E-03 2.04E 03

INFAN? VEG. lHC 0.00E+C0 0.00E+00 6.00E*00 0.00E400 0.00E+00 0.00E+00
iWFANT Pt#7 ING 0. 0 0 r.+ 0 D 0.00E+00 0.00E+00 0,00E400 0.00E*00 0.00E*00

1.67E 05 1.4?E-05 0.00E*00.. ............. .. .1.67E-Chn... .... ......--.......-..,....
|

INEANT Mil # ING 4.54!-06 6.99E-06 ,

. ..- .. . . - ....- .. . ..~......

INTANT TOTALS 1.03E403 2.99E-03 2.98E-D) 3.00E-03 3. DIE-03 14 72Ei O1 j

1
'

AO FATHkAY EFFECTIV IGNL AVG. LUNG LIVER NIDNTY BRONCHI
I

. .. . _. .. ... ..... 4.. . . . . . . . . . . . .. . ....... ...............,-. ................

CH 11 C J NML. i 03E*D0 1.19L C$ 9.09E-01 4.84E-0$ 1.99E-Oh 1.72E+2)
CHILD canaG 9 72r-04 9.22t-04 9 244-04 ~ 9.22E*D4 9.22E-ce 9.22E-04
Ch!!L C WJa 2 114 f. 43 7.040 0) 2.048.-03 2.04L 03 2.04E-03 2.04E-03 i

Ch!LD V!. C . ING 3 . 6 0 f.- 0 6 1.63F-0$ 1.92E-06 3.92E-05 1.41E-05 0.00E*00
'

t u!! L P.P. AT ING S 73E-07 2. 6DE -0 6 3 . 0 6 F.- 0 6 3.06E-06 2.2$1-06 0.00E+00 i

. ... . ...... .. .. . .. . .-.m... ....-.~ .-. ... ... ...-.... ..~..... ..-..... ......
jCh!LD M ! ut 1NG 7.30E-07 3.311.D6 3.90L-06 3. 90E- ti6 2.06E-06 0.00E*40
i

CM1 LD TUTALB 1 03!.+90 3. DOE-03 2 94E-03 3.03E-03 3.00E-03 1.72Ee01

Act PATnAY ErtECTIV Nht AVG.LuhG 1.! vE R FIDNEY BRONCHI
, . .. .. . . .... . .. . . . . . ................... ... ..............-. ... . ..., . ...... .. ......-

TnhAGE ]NHAL. 1.02f*06 3.92E-05 3.891 01 2.07Ee05 9.96F-06 1.72E*01
TEFhAGE CROUND 9.72E-04 9.22t-04 ' 9.721-04 9.22E-04 9.22f-D4 9.22E-04
frENAM clovD 2.04E-03 2.04E-03 2.04E-01 2.04E-03 2.04E-03 2.04E-03
*DHACE VG, ING 5 . 3 8 t> 0 6 1.926-03 1.1)E 06 1.?lE-06 1.42E-01 0.00E+00
Tre het HEAT JN3 4.4 0b O1 1.24E-05 2.67E-06 2.67E-06 2.21E-06 0.0DE400
TEth7GE Pl!A ING 1.40E-01 1,15t-05 2.49L-06 2.4BE-06 2.0$E.06 0.00E*00
..... . . . .. . . . . . . ... . . - .. ..... . . . ...... - . - . . . . . . ~ . . . .... .. ........ .

f tf:hAGE TOT A1Ji 1.03r+00 3 .10 e'. - 0 ) 2.9aE-03 3.00E-03 2.99E-03 1.72E*01 ,

A0E PATHAY EFFLC71V BONE AVG 1.UhG LIVER KIDNEY DDONCHI
, . .,. .. . . .. . . . . . . . . ... .. .. . .... . -. .......... ... ........... ...

' ADVLT INHAL, 1.C3L*D0 2,3cR-05 3.24E 07 1.73E-Dn 8.30E.06 1,72E*01

AC4LT GROUND 9.21E-G4 9.22E-04 9.22E-04 9. 2 2 F. - 0 4 9.22E*04 9.22E-04
ADULT t IDW 2.04E 01 J.04E-C3 2.04E-03 2.04r 03 2,04E-03 2.04E-03
ADULT VrG. I N ': 3,267. 4 6 3.76E-Uh 'I.12E-05 1.12E-0$ 9.11E-06 0.00E+00
C ULT PEAT 1% 6.43F-07 1,44E-06 2.2:E-06 2.71E-06 1.90t-06 0.00E*00
ADJLT M I LE IdG 1,4lE-07 2.ctE-06 6.23r.01 6.20E-01 S.0SE-07 0.00E+00

t . ......... ....... ... ... - . ........ ..... . .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-..........
Anu t.T TcTALS 1.03E*D0 3.0 M -03 2.9'E-03 2. 9 9E - 0 3 2.94E-03 1.72E+C)

i
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!
t

)tLiUN2 f. h IE V f '.. I 1.1 P F S C C t t'E ' .41 - M [ (JV '$ AhPA f f 1/8 9) )ACA b4
M !st?s (ASFVa br f7?A f . r un . i t. 04/09/9)

'il e. S T1 P NW4 1, S-Y2AA M i'] ';W F F l* I C.D M9ATICH I lt YR$ 13, $0 )
1

W em p 30 h Awf -u G A* C' buu. Ya 0. 8p, fa 0. t h. Diste 1.28M, IRiyPi=10

|(CCIAll) ANLLAL LCSE D P.p!!MihTS nw A E;; E CJt THIS lhC A f iOh', MR EM / Yit
. . . ,. - - - .

Am FA:H4AY IFFEC':V bt M AVO.f.1hG L1Vik MIDhir h%knil
. . . . . _ ..

a.00F 0D C.00F.+00 0.00E*00IM Ah1 I h * s i. . 0 00ieD0 C.CCIe03 0.G0r*00
C . 0 0 6.' 9 G+ C,00E+00 0,00F+0C186AN? (e n. h ;- G.0Gt*00 0Lf O ') C.tcr+00

JAianT cina. 0.00t*D0 C , L C F. * L C 0.00f*00 0.0Cre00 0.00r+00 0.006:00
: n, + A h ! V t.G , the 3.00F*00 C.J'J + 0J 0 . ., D y , r,,0 3.00Ee00 0 . 0 0 t. * 0 0 0.00i+0D.

thtAyr PP. A T T h:: 9 . 0 !'F. * C 0 0.0M *C7 L . 0 0 f,* 0 0 C . 00 F. + 0 0 0.CCE*C0 0. 0 0 F. + 0 0

ihtAv? M I LF. INS ' 0(f*00 C CCP*UD C.00t*00 0.tcr+00 L ctt*00 0.00r*00
. . . . - _ . . ... .

IntAw! ftT A? 5 0.00F*UO C.60f+GC D . 0 0 F. * C 0 0,00t+00 0.00E6C0 0.00E+00

AM P A': bm A t }}i .'' T I V Luht A VC . I.U h G LIvtp $ 1 D). F Y hWkCHI
. .n . -- . ..

I n : : 1, t h A L. G r < p. . o c sc r 6,0 ,, . 0 0 r ' v 0 0.0DF+00 0 0 0 F. + 0 0 0.00EeGO
:' f t : I :- ,a e '., 0 : t. e 0 0 C.0Jt*L3 G.OLI+CC L; . C 0F 4 0 0 0. 0Gr. a 00 0.0LE+C0

s t !. ' C L, a L.30t*PG b 3,b *05 0.0tE+0D G 00Ee00 D.C:E+00 C.CCl*C0
'r. Ind s , 0 '; E * 0 0 s ;Le + t 0. CE*LO C DLt+C0 0. C Df. i O G 0.00f*00'' H t v

* , . . . .v A ' IE t 4t80. C 'as'. L , r r + :: D C.00P*s0 0.00r*t0 0. C C r. * 00
;1p P '. . a tha 0 u **CL v;P+0D 0 . 0 0 t' * 0 0 0.00reco C.00E*00 0. cC r.e 0 0

. - .- . . .

< > 11 ; 1rt" O t.Pa v .M. e r C . 0 'H + D U C . 0 01. 5 0 0 G . 0 0 F.+ 0 3 0.00F*QG

A> P A1 % A f trrrciav a ;e.E AM t rN;; 1.1 vt R F I Dkt' Y Batet t
. - .. .

0,.tf*C. 0 .n, t e D C.CCF+00 0.00r+0C 0. 0 0 r. * C 0
0. C O E * c c'!

M A A ':t |m>L 0.r d es,

6.Ltt+LC 0.006600 C 0 0 7. + 0 0 0.00r+03! N A .t s1v C.C<te03
il t.h ma L;tJL. 9 0 , r + t. 0 0 .r*06 0.00EeCG D.00r*00 0.00E+03 0.00R*00'

lt ! k A:t vt c, ;NU C t+00 L s M * T. 0 L i. L t e L D r.00E*00 0.LDE400 0 . r. c L * 0 3

7 t t h A.;E P!AT 2h; 0,L0f'0C G,CLF*.C 0,0Ct+0D G 00E*00 '. C L F. + 0 D 0.00F+00
UWI M : i> |NJ C 0$f*06 C . e ',L + 0 0 L . v A * 00 C . 0 0 r e * '' c.00r+00 0 Cut +G0

. . . -- .

. c D * 00 C DCF+CC 0.00t+00 0. 0 0 f. + 0 G 0. C C P. + 001r r n.f TutALS L t 9 e ]O r

A'N P AittW A f FF>t211V ILN E Ave . Leh'; L!vtp F}DMEY BF JH ''H 1
. . ... . . .

A '' 0 ,,7 INHAL C.JLF*C0 0 vLE*b0 C 0 C a' e 0 0 C.0CE+0D 0.00E+00 0.00!+C0
% ;i t + e 0. 0't * D0 0.00.*00 L v3f *C0 0.00t+00 0.Ctt+00 0.00F+00

|
;tt t. .a 0.0Lt+0C C.0DE*LG 0.0LF+00 0.00E*D0 0 GCE+00 0.00Ee00-

'

A mi t Vf d. :NC 0 5 ;,f i L D 0.C;f+00 0.001*00 0.00f'00 0.DCE+00 0.00Ee00
M m! W at th 0 . 0 '. E e 0 0 0 0 0 f. * C 0 0.00r*CC C.C0r+00 0 . 0 0 r. + 0 0 0 . 0 0 F. 6 0 0

7 ;. . ;T M;La lh; O w. t * P 0.0c *iv C . 0 0 c. * D D 0.00E+00 0.00L+00 0.00t+00
- . - . . .. ... .

At .! f S T A us f M .C 0 0 Cctiv 0. 0 C f. 4 0 6 0, ME s 00 0.0ct+00 0.00E*00

O

,
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.-=a _ - .-- . ., + . ~ , u . . - , . , . .. ., . .. .

k MfGNi ENi pGt TVELE-keno Creet CODES MILDOS-AREA 401/89) PAGE $$ i
'

, Ftt$rTS C A?.Pf H Nf DATA: fifun.in C9/09/93
TIME $1 s.P NVMBE R 1, &+YLAN ACT!LN PER303 DURA 110M IW YES 33. 5.0

O
.

I
hvMdFit 10 N AM F. =R i k he 0 , 9k +l, f* 6.8FM. 3+ 0.QM, DISt= 1.2KM, 1 STYPE.10

1

7p?AL ANNUAL DOSE COMMITMT.NTS COMNTED FDA Tilf MNEM/YR
. ........ ... . .. ... . ..,... .................--....-.5 1DCATION.

. ...... ...... ......................... 1..

AGE P A TliW A f E$tECT!V DONE AVG.LU4G LIVEk K1DNEY BRONCHI
...... . .. . . . .. . . . . . .. .._. .. ............. ...................................

IhfANT IN4AL. 9. 2 0 E - O'l 3.70E 0$ 1.43E-06 1.92E 04 7.46E-05 1.37E+01
thrANT GkovNp 7.7kt-G4 7.78E 04 1.7tE-04 1.18t-04 7.7sE-04 1.78E-04
JNtANT CIDUD 1.41E+03 1.91E-03 1.91E-01 1.91E-03 1.91E 03 1.91E-03
thFANT VEO. ING 0.0ct+00 0,000+C0 0.00s*06 0.ocE+0D 0.0DE+00 0400E+00 i

f r.t ANT MtAT 1mG 0.00E*00 0.00E*00 0. 0 0 F. + 0 0 0.00E+00 0.00E*00 0.00E+00 i

IWANT MILE IW3 830;E+G6 1. $ 9F,- C S 2,94E-05 0.00E*00
. . . . ~ .

_ . .. _ ....... .,... ... . . . . . . ... ..~ ...__... 2.94E-OS 2.59E..05. . . . . . . . . . . . . . ,o__............

j k) ';N Y to?ALs 8,27t-01 2.14E-03 2.727-03 2.90E-03 2.1aE-03 1.31E*01

.. --.. . ... .. .. .. ... . . .. . . .. . .......w. ... ... . a... ...... . ONCH!-ACE PATdWAY EFFEC 11V LV.m E AV3.1.UNG LIVER K I D N F.Y BA
..._

r HI Lis t NML. B.20E-O! 2,90E-05 1.60E-06 . 4. 6 38-0 $ ' 3.51E-05 1,37E*01 i

CPILD (+.whL 1. ~ 9 ?.- 6 4 7.78E 04 7.18E-04 1.70E-04 7.7sE-04 7.74E-04
rHILD rimb i . 91 r. - 2 3 1. 91 E.- 0 3 1.91F. f' 1.91E-03 1. 9 ) t.-03 1.91E-03
cM214 vpC. I k". 6 UE-04 2. 8 6 Ps 0 5 3,39L-Ob 3.39K-05 2.491.-06 0.00E*00
CH:1.0 M AT 1hG 1.01E 04 4.502-06 1.39E-06 $.39E-04 3.96t-06 9.00E+00
CHILD Mit# 1hG 1.29 fag 6 S.B3h-06 6.07E 36 6.57E 06 b,GSE*06 0.00E*00
_ . .. ., .. .. .. .. .... . . .. ..., .. .. - ..... . . . .._ .. .. . .. i

CHILt TOTALS 6.22E*01 2.75E 03 2.13E-03 2.B1E-03 2. 7 5 F.- 0 3 1.37E401 |

ilRONCH1Mr PAT 4Mfy 8'F F T.f f ! V WAE AVC.LUNO 1.I V EM K l|)Nf Y
. .. . - . - . . . . . , . , , .. - .

. .. . . , ' .. ..
TU N A M. I Ps H AL . b.20E-01 6.0E-05 6. 0 70- O'i 3.66E-06 1,16E-05 1.37E401
i d H A li. C.NuNL P 7BL 04 7.76t-04 1. 7 4E -04 7.7EE-04 7.18E 04 'f .10 E - 0 4
TM N%f. GD'.:D 1.91E-C3 1.91E-03 1.91L-03 1.91E-03 1.91E-03 1.9tE-03
TrPMACE VrG. INO 9.4 9t 06 1.40E 04 1. C.'Fr 0 5 3.02E-03 2.*0E-05 0.00E+00
i f th ACT. Mr. A 7 ING 1. 4 4 FM C 6 7.18 F. - 0 5 4.718-06 4.11E-06 3.900-06 0.00E*00
li E H AGE. MILM INC 1.3it-36 2.01E-Oh 4.37E-06 4.31E-06 3.62E-06 0.00E*00

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

TFfhAGE TOT Al.S 6.22E 0) 2.93f-03 2.72E 03 2,16E-03 2.73E-03 1.37E+C1 j

AC f. PATHWAY U FECTIV HONE AVG. LUNG L!vtR KIDNEY fiMONCHI
. . .. .... ....... . .. .... . . . .... ................. ._.. ... . ..... .. ....

P alt 1NHAL. 6.20E 01 4.06t-05 $.720-07 3.05E-05 1.46E-05 1.37E+0)
A U VI T GMLW4D 1.1e r.- 0 4 7. 7 s t ' .,4 7.18f. 04 7.10E-04 7.70E-04 7.161-04
A;.ni cibW I.91E-01 1.91E-03 1.91F-D3 1.91E 03 1.91E-C3 't.91E-03
f.DVL7 VPG. IM h . 7 4 7. - 0 6 6.64K-05 1.977-05 1.978-Ch 1 61E-05 0.00E*00
ALutt MFAT IMS I 13te 06 1.31r-05 3.90F-06 3.90E-06 3.11E-06 0.00E+00
A;VL7 M ; ;.E ING 3.16 f d ' 3. 6 4 E 46 1.090 1.09E 06 8.$1E 07 0.00E+00

O
. , ... , . . . . . . . . . .... .~....

06....., . -, . .. . .. ..................

ANLt TOTALS 6.22r 01 2.81f-0) 2 71E-03 2,14 F. - 0 3 2. 72F,-0 3 1.37E401
J

l
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I

|

PM.!CH: ENLu7f F J L5 - Ferv Crm CZ E . M! Ll43 - AV A q 0 3 / 9 91 FA05 56
P2. " * * ? (G 5 N WY :.: A ' A : firar in C9/09/93

1 1 M s. $thF h v a'% .M 1, b - Y t. A h ACTION PERIOD DURATICN IN YRS 19. ,.C

h J'H 8 11 N #.M O 1 X* l . 2 F 8' . Y' O 81'M. I* 0.04 C15*= 1.4FM, [RTYPL=1C

40Cfk199 At er '.; A L '. M E
. . -- - . . .. ... . _ j

COMMITM.5 NTS CGHP J1ED 7 084 THIS LOCATlah. NREat/YR
.

Anf PATfNAY LI F F CTI V Th N E AV O . lW. LIVER
. . . . . . . .. . . . . .X I D h''.Y .. _. . . _ . ,

s 19.ON C H I
.

tunt INPAL. b.CLE+LO 0 . C 0 5' ' L O G.0CE400 0.DCE.33 0,00r+CG 0.DUT*C0 |
t hf AC C EM O 0.LCF+00 0.00F+00 0.CCE600 0,00E*00 0.00E+00 0.00E+00 )
J M Ar! Ctata ~ COE+C0 0 . 0 07. + 0 0 0.00L+00 0.00E+00 0 . 0 0 F. + 0 0 C.00F+00 '

|M an! WG . ING C.D*f*00 0.00T+03 0.00E400 0.00E*03 0.CCL+00 0.00E+00
J WP Au PFA* | N'; 0. 00f * Go 0.00E*D0 C.00E+C0 0.00E*00 0.CCF+00 0.00E*00
1put M|lk I Ps a 0.0LF+00 0.00r+00 C.00E+00 0.00r+00 D.COE+00 0.00E+C0

. . . . _ . __ . .. ....,.. . __ .

!NFANI T A A L5 C . 0 D E * 3 ') ".CGFs00 0.CCE400 0,00E+00 0. 0 0f. 4 0 0 0.00E+00

Ac? P A Nw Fi r ff T I V D'. M AVG.1xMG LIVER FIDhEY BRONCHI
. . . . . . _ . . . __ _ .. . _

CHl: 1WL. 0 0 '.. f * D C C.00t*C0 D . 0 0 e + C ') 0.00E*03 0 OCE+00 0.00E+00
Ot+ C . C . T. * C 3 0.00E+C0 C.00F+00 C.CCE*C0 0.003+00 0.00E900
C J .'. C

cn;
'. D D.CCE*CV 0 . C t. P. e C 0 0.00F'00 0 . 0 C E + 0 ') 0.00E+00 0.00E+00( 91 !.

.w!L #G. ; h ') s. '*CU 0.0Gr+00 G.00r+D0 0.DCE*C0 0.00E+00 0.00E*00
(Y 1 L" MTA? IN: U L,F+0C G (CE*03 0.00t*03 C.CCE+0G 0.00L*C0 0.00E+00
CO:a M : L pr 14 0. COL' C 0.0Ct+C0 U CCrs00 0,00E+03 0.0LE400 0.0CE+CC

- . .. ... . . - .. -- . -. - . . .. .. -

r e t Lt "A ALK C.0M*C1 C.LCE+C0 3. CUE *00 0.00E*LG 0.00E*00 0.00E+00

A. U L F ATMAf EPft.CTIV it.:N E
. - . . - - . A V".*L'.' N G ..... ... . . .. . .. . . -.. .

LIVER FIDNET BRON;H!

T U. k A : :h4AL w.CCE+CC 0 Cac,*00 0.00E*00 C CCR+90 0.0CE+00 0.00E+00
?MhM LU to 0.Cr5*00 C 00E+C0 0.O R*DC 0,0CE*C0 0.00L+00 0.00E+00
7EENAGE C1m D .. C E600 0 . C C E * C- D 0,CCE+0D C.00f+00 0.00E*00 0.00E+00
T u w A';E M '; IhC 0 . '' L E + v 0 0.C0r*00 0.CCE+00 0.00E+00 0.00E+C0 0,00F+00
T F t A A :,1 FRAT INO C.sh *00 0.00F400 0.00E+00 0.00E+C0 0.0;E+00 0.00E+00
it F.h n #.t M;LF IW C . 0 0 f. 6 0 0 0.00Ee00 0. 0 cr.* 0 0 0.00E+00 0.00E*00 0.00E600

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

:EFhAGE h ! AL: 0.w;E+C0 0.00E*00 0.0DE*00 0.00F600 0.ccr+00 0.00E400

Mr P AT Ha' AY fif f CTIV HONE AVC,1NNO LIVER FIDhtY L4RON CH I
- . . . -. .. . .- . . - . . . . . .... .. .... . .

AS 6T I N.. A L 0.00+400 0 C O E.+ 0 0 0.00E*00 0.00E+00 0.DDE+GG C.00F+GD
A.n . T G R% h a 0.CCE+00 D . 0 0 g. * C U 0.00E*00 0.00L+00 0.00E+00 0.00E+00
AML* C IK ~- C.f0f*C0 0 + C .lf ' U9 0.0Ch+00 0,00E*00 0.000*00 0.00t+00.

AL T vt , ING 0.uCE*C. 0.00F*C0 0,00E+00 0.00f+0C 0.ccE+c0 D . 0 0 E. 6 0 0 <
Am ,+ orr./ - tha C . t1 G E * C U 0.caE+CD 0.0GE603 0.CCE400 0.0Cr+00 0.00E400 |

A ? ' !.T P;18 15G ' . 0 D F e '' '' O.sDE*C0 0.00F+0C 0.CCE+00 0.0CE*03 0.0CE600
. . . . . .. ._- .~ ... ... .. . ... . _...... .

AN i ?':ALS 0.0M CD 0 00E+PC 0.00E+00 0.00Eenc 0.001.400 0.00E+00

0

9,
,
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|

17.f.! 3 r ENEMf PVf Lf-kerto Cf M4 COI;E f MILfCS-AREA 403/01) 2 AGE $7 I

P:. f SET CASPtM WY 1;AT A : f s tur. . in - 09/09/93 |

'

TIME STEP IWW A 1, 54EAD ACTION PEHIOD DURATION [N TRS 13. 5,0
i
i

'
'

- NUMER 11 NAMF R|i X* 1. 2FM. Ye 0.6RE 8* 0.CM, DIST* 1. 4 KM, IRTYPf=10

I

)

TOT AL AWGAl. CO$E COMM11MENTS COMFUTED FOli THI$ LOCATION, MRLM/YR
.. .. . .. , .. . . . . . . .. . . . . - _ - _ - . . . . __.. ...-........ ... ........ . .. .. ............_

AGE P ATMAY FFFECTlY DONE WG.LVN3 1. *IDNEY BRCMCHI .

. _ ... .....,,....-. ... ............................. ...............IVER.... .....,....,................ |

IkFANT 1 h riA L . 1.0EE400 4.76E.05 4,42E-D6 2.47E-04 9.611-05 3.09E+01
IhrAWT cac?ha 8.12E-04 4.12E-04 8.12E C4 4.12E-04 8.12k-04 4.12E-04
INtAhT C LOW 2.0fE-03 2 G7E-03 2.0 D 03 2.07E-03 2. 0 7 P. * 0 3 2.07E-03
[ hi' ANT VEG, ING G.0CE*00 C.00E100 0.00E*00 0.C0E*00 0.00E*00 0.00E*00
INFANT MFAT ING D.CCE*00 0.00E+00 0.00E+00 0,00E+00 0.00E*00 0.00E+00
1hi MILF IW 1.03E-05 3.79E 3.34E-06 0.00t+00
. . .' A h t. . . . . .. . .. .. .. _ _2.04E-06 . 3.79F-GS... .. .......-On. . . .. ._. ... .... ........... ..

I nt' AN T ' rot 4 LS 1.06E*00 2.951-03 2 . 9 )F.* 0 3 3.17E 03 3.01E-03 3.09E+01

AGE P ATWAY EJ F ECT I V DOF E AVG , LUM LIVER FIONE BRON0H1
.... . . . . . . _ . . . ....... ... . . ... ,... .... ........ . ..... .. .... .......Y .._ ..... .. .

j
..

( HI LO INHAL. 1.065.400 3.61E-0$ 2.06E-06 1.10E-04 4.52E-05 3.09E+01
at1 Lt: cReuNt. 5.12f.- 0 4 8.12E-04 0.12E-D4 9.12E-04 8.12E404 8.12E-04
CHILL c t.Du n 2.078-0) 2.07L-03 2.0iE-03 2.07E-G3 2.07E-03 2.0?E-03
CHILD Wu. 1 MI 5.18r+C6 3.11E-05 4.37E 05 4.37E-Ob 3,21E-0$ 0.00E*00
D* ! La MEAT IM 1. 3 C F.- 0 6 5. 9I.E c t, 6.9W -06 6.95E-06 5.11E-06 0.COE+00

66L 46 7.51t-06 8.81E-06 8.85E 06 6.50E 06 0.00E+00CHJ Ln M I LF IM $
,

. . . , , . . .. .. ., . . . . . .. ....... ...................._,... . ......,. j

cd [0 TOTALS 1.46E*C7 2.9,E 03 2.9W -01 3.0$E-01 2.97E-03 3.09E+01

AGE P ATMAY AVG.LUW LIVER RIDNEY BADNCH3
. . . __ . .. . L F F LC T h'. ... IVJNE . .. . . . .. ._,,.,. .... . ........ ........... .. r.

TrfkAcr T N H. N L . 1.86F,00 e.992-05 e . t t F.- 0 7 4.71E-0$ 2.26E-05 3.09E*01
'

T r.r k ar:P. ChaA0 6 .12 t" 0 4 8.12E-04 8.12E-04 8.122-04 8,12 E -04 8.12E-04
TktMAGE C IhtJD J.ClE~C3 2.Oll*03 2.01E 03 2.D7E-01 2.C'78-03 2.07E-03
T E r fi Asr. i%. IW l.220-Gb 1.63E 04 3.89E-06 3.690 05 ).22E-t5 0,00E+00

3

TFP. MAGE MFAT TNG 1. 94 re G6 2.51E-05 6.07E-06 6.07E-DC S.02E-06 0.00E+00
T E E.N A GE M I Lit IM 1.77E-06 2.61E-05 5.63E-06 6.63E-06 4.66E-06 0.00E400

. . . _ . . ...... . .. .,...... . ........ ...... a ._ ,...... .... ... ......,.. .. . ..... ,.. ..... ....

T E N N A C.I TCTALS 1.66E400 3.211-03 2.94E-03 2.9tE.03 2.9tt-03 3.09E+01

AGE P A ! nts Af Ft'F F CT 3 V BO*l t AVG. LUM LIVER K1DMEY BROhCHI-
. _ . ., ... .. . . - . . .. ....... ~ ........ ............. .... . ....,..

AiWI T INHAL. 1. s6M 00 % . 7 )f> 0 $ 1. 3 *f.- 0 7 3.*JP. 05 1.89E-0$ 3.09E+01
AL LY GRUUh:) 8.12F-04 8.121.-04 8 12E-04 0.12E-04 4.12E-C4 5.12E-04
.1a u LT C LCAD 2.07E-C3 2.07E-03 2.0ft-03 2.07E-03 2.97E-03 2.0?E-C3*

A.bLT V F4. lu 7.40E-06 a.65E G6 2.%4E-05 2.$4E-On 2.07E-05 0.00E*00
An tu.t . MiA7 IM 1.4eE-06 1.69E-Oh S.02E.06 S.02E-06 4.09E-06 0.00E+00
AN L- R! LM IW 4,10E-0? 4. *J 4 E-06 1.41E-06 1.41E-06 1.16E-06 0.00t+

0
. . .... ....... .. .. ... .. . ............. . .. .......... .. ......... ._,...... .... ..... 00. >

ADVLT TOTAL 8 1.46E*00 3.041.-03 2.92E-03 2.96E-03 2.93E-03 3.09E*C1 *
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.

P F r. ! ON : tutpCf F UEl $- Omo f r eer k CO"E. MILIA)$-AREA (C3/09* P A',E 54.

P+79PT, C AM i lt WY LATA: fifun.in 0 9 / G 9 / 9.1
T J fd *'. E ! t.P k cytik la 1, 5-yFAR ACT q n Ptit ; g p ,;n A T I CN IN YR3 IS. 50

k *BF M 12 he?f-Ai/ ka 1. tf w. f* l CF', 2* U.0". DIST* 3.8FM, IATYPE=10

4 5CF Ri 90 A N h '. A.L SE COF# 1 T MF.N T S CJHPU1E4 70R Tit I S 1/X AT I CE , MHEM/Vk
. . . .. . ... . .. . ,

AC T PATHeAY tifff71V 119N E AVG.LVE LIVER FICNEY BRC*C H I
. . . . _ __ .... ._ . . _ _ . . . . __ .

p ANT I K n A!. L.C0f*C0 0.CCr*00 0.0LL+0L 0. 0CF.+ 00 C.00t+00 0.00E+0D
.;k HT n. ., O DD.*D0 0 . 0 0 f. + C C 0.00E+00 C.CCE+00 0.CDE*00 C.00E+00
. F. c a u r Jio /D G.!bE+a0 6 Oct + 00 0.0tt+00 0.00 +00 0.00E*00 0.00E+00
iMANT VFC. In- 0.0tE+CQ *00E+00 C.00F+00 0.00t*00 0.002 00 0.00E*C0
; M A N ;' fo A 7 t h:; C.LNaC0 0 . 0 0r. + 0 L 0.00F+00 0.00E*03 0.CDE*GO 6.00E+00

t ur nT FILM I M, 0 0 0t.+ 0 0 0.00r'00 0.0LE*00 0.00E+00 0.CDE*CD 0.00Ee00
. . , ... . . .. . .. .. _. . _ . . . , .._ _

lhtANT 7:JT A; ~ U 00ft0V U.00L+00 C.00F+0D 0.00E*00 0.00E*C0 C.0:E*00

ACE / ate e AY EF)LCTIV Nh E A VG . LL'kG LIVTR F i tN E.Y BACNOHI
. . . . . . ,. . _. __.

c e l i... I W AL P .; C F * { 0 0.0CF800 w.00F*00 0.CCF*C0 C.COE630 C.00E*D0
( H ! ! L' ta ml 0.0Ete00 0 uCL'00 0 00E*D0 0.00r+(D 0.00E*DC 0,00F+00

C ei ' ! fe C f DJU fi . 0 L i ' D G C .LOF *l 0 0.DW+00 0.00E*bG 0. C G r. * 0 0 0. 0 DF. * C 0-

t - 1.. \&c. IE G CEf*00 0 LLt*00 0.0 vee 00 0.00E+00 0.00E+C0 0.00F+GO
s 8 0 *] G C C e 5 ., C 0 01' O C.0CE*00 U.CCE+CJ G.00E*D0' . . . . . M. AT : h'. C 5

( n I t r* r. I Lp 's L. >+CC 0.CCF*C0 0.DCE*GL U.00E600 0.00E+C0 0.00E+00
. . _ . . . ... . _. _. . . ,. __ _ ..... ._ . .

CHILD T C T A t.S 0.CCf+GC 6.CCE+C0 C.000+00 0. 0 0f. + 0 0 0.00E*00 0. 0 0F. 6 0 0

A.*, P A THD Y fitFCTIV F mL AV3 LUN3 L.... MILNEY DROhCHI
. _ - . . ... .... ..... .. . ._ . ..

"i t h AGE I h n A1. . 0 0 '. t * t' 0 0.00t+00 0.00E*D0 0.COE*00 L.LCE*C0 0.00E+00
F7 N AJ '.A U N 'J 0 D D F. + . 0 0.0CL*00 0.00E*c0 0.00r+00 0.00E+00 C.00F+00

C , 0 ' E * 0 0- 0. 0 0 Fa 0 0 0.00F*00li re _ f CLOJO G. V, + 0 0 0. 0 0PM LO 0.DUF+00 J
i s F h M P, \t; IM, 0. 0 7. * C C.00E*00 0 . 0 Gf. * 0 0 0.00E*00 0.0CE+00 C.CCE+00
T i t h A ';.t. NAT ;% '. .M *00 C.00E+C0 0.0DE+0L G.00E*00 0.CDE+00 0.00E*00
iutAGE MI Lk I N'; 3 GCr*00 L OGF'00 0.DGE+00 0.00E*00 G.00E+CG 0.00E+00

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

i t.b % L T CT A LI g C E + f; 0 0.00f400 0.00E*LD 0 00E+00 0.90E+0C 0.00E+00

A'1 PATHWAY ! F F F:'T I V IOhf A/O.LLNG LIVER WIDhEY BROkCit!
. . -_. - . . _ . . - . ._ _ .. ...._ .. ...

A: '-I T ThuAL 0.00f*C0 0 001600 0 . 0 0 F. + 0 C 0.00E+00 0. 00F.+ 00 0.00E+00
Aa . t m :c e C.ChE400 C.03Eec0 0.CCF*00 0.Lcr 00 0.00t*00 0.00E+C0
An. . T Jien 0,00E*CD C.00E*LC C.s L600 C 00E*00 0.c0E+00 0.00E+00
AN1? vu. fu D.CCE*00 0.0CE*CD 0.00E*00 0.00E*C0 0.00E+00 0.00E*00
A :' !! urAT :hG U . C L t. * 0 0 0.00l*C0 0 . C U E. + 0 0 C.CCE*D0 0.0CE+00 C.00t+00
r: T =[Lp thd C 0 ; t' + 0 0 0.00L*CQ 0.DtP*00 0.00E*00 0. cue +00 0.00K+00

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

AitLt v1 ALS 3 00L*LO Q . 0 0F '00 0.CGEa00 0 00++00 0,00E*00 0.00F+00

O

|
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i
i

l
|

|

|

| O
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RFnfan: 1HERUt FUE1.5 Aer. Crees CDCE: M!LDCS-Aay.A t03/gg, PAGE - $9
' .- MCT3ETs CASPER Nf DATA: firan.in 09/09/93

TIME $79 P NwMdEm 1, 1-YEAR ACT1DN PERIOD DURATION IN tal IS. 5.0

.

.

FUM MR 12 WAME*Ri? M= , , lF.% Y= s . O NM. 2* G,0M, DIST* 1.8KM, IRTfPE=ld

TOT AL ANNUA 1. DOSE COMMITMtMT3 COMPUTLD F OR THIS 1DCATION, MAEM/YR,
..u.. ..... n. . .... --- .. . .... - - - ..-. .a.. .. ..... ..... .............. .... . ...+..........

,

ACE P ATH+# AT FJ FLCT J V D:JN E AVG.LONG LIVER RIDNEY BRONCHI
. .. ...,. ....... .. . .. . . . . . . . . . . . . . . . . . . - - . . - . . - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - -

fwrANT INMAL. 4.BRE 01 6.07E-05 S.64E-06 3.15E-04 1.22E-04 . 8.13E+00
INFANT ODOV ht 5.43E-04 S.43E 04 5.43E-04 5.43E-04 $.43E-04 5. 4.1F -c 4 ,

INFANT . CLDUD 1.9BE-03 1.98E-03 1.90E-D3 1.98K-03 1.94E-03 1.90E-03 '

IRfANT NEC. JkG 0.GOE+00 0.00E+00 0.00E+00 0.00E400 0.00E+00 0.00E+00 I

INFANT MEAT IhG C.00E*0D 0.00L+00 0.00E*00 0.00E*00 0.CCE*00 0.00R*00

...... .... ....T.-06 .. . 0.00E+00thr Ahi - M:J ING 1.31L-0$ 2.600 C5 4.82E-05 4.., 8 2E 0 3 4.25
... . ....... .'. .. ... ...... ....... .... ..... .. ... .. ....... ..............

INFANT T OT AL$ 4.9ct-01 2. 61 E.-0 3 2.56E-03 2.897,-03 2.69E-03 . 8.15E*00 |
, ,

; ... , . . . . . . .... .. ....- .-.. ... ..+........ .......... 4....... ...........Y BRONCH 1 IAL'E PADWAY Ef f ECT1 nt DONE AVG.LUNO LIVER FICNE
4........ , . . . . . .

'

'

CHILD INHAL. 4.88E 01 4.60E-Oh 2.63E-C6 1.4CE-04 5.76E-Ob 8.13E400
C H I I,D ChWO $.43E-04 1.43C 04 5.43E-04 S,43E-04 5.43E-04 6.43E-04
CMILD cux0 L.90E-03 1.96E-G3 1.90E-C3 1.94E-03 1.9pE-03 1.9sE-03
C?t: LD WG. INC 3 . 0 4 t'- 0 5 4.12E+Cl 5.56E-05 6.56E-05 4 . 0 9F.- 9 5 0.0CE+GO q

CHILD P. AT ING 1.ur c6 7.51E-06 f.854-06 4.tSE-06 6.50E-06 0.00E+00 J4

Call 9 M I LF
..................... ........... 2BE-06...........

0.00t+001.13E-0b 3.1300) 8
.. ,. ..... .. . . . " . . . . . . . . . ...... ....... _-t6IN 2.11 r. 06 9.57Ej i

;.... 4

CHILD ioTALE 4 . 9*.E-01 2.64E-C3 2, 6 ;f.-0 3 2.74E-03 2.64E-03 - 5.13E*00 |

F1DNET HRONCHIAT PATHWAY ErrE;TIV 19NP
AVG . lN N'.1. . L. ! V F. A . . . . . . . ~ . . . .......m__ .. . . . . -. . - . . . .. ..

d

ifEhA*F INaAi. 4.95f-G1 1.130 64 1.135 06 6. 00 E -0 5 2.88E-05 8.13E*00
d 7FFhAGE GN.JNO 5.43E-04 S.4)f-04 L 4 3E-04 5.43E-04 5.43E-04 b.43E-04

Ti rh Ar.t. CID1.D 1. 9 4 8.- G 3 1.9st 03 1.9tE-03 1.9tE-03 1.90E-03 1.9sE-03
TE f NAr.f VTC. ING 1.36E-05 2.29r-C4 4.9)E-05 4.95E-05 4.10E-CS 0.00E+00
TiENAGE McAT ING 2.43E-GE 3.54L-95 7.13E-06 7.73E.06 6.4CE-06 0.00E+00

..... . .. . . . .... .. .. ...-_........ . 0$3.32r . .. . 1.1tE-06 7. leg-06 S.9(E-06 0.0DE+00TEthACF MILA ING 2.26Fc 06
.. ....... . ...~ ....._... ..... ...... .......

TELhACE TOTALS 4 90E-01 2.94E-03 2.$9E-03 2.66E-03 2.61E-03 4.13E+00

A GI P AtWAY ErrEctIV acne AVG. LUNG 1.IVER KILNEY BRONCHI
.. .. ..... ....+.. ..... .. .... .............. .....-..-n.........-........ . .... .... ..e....

AnaLT !WAL. 4. Bet-01 6.67E-CS 9.4 0E 01 S.00E-D5 2.40E-05 0.13t+04
ALot; cac'43 3.43E*C4 5.43E-04 6.43E-04 $.43E-64 $.43E-04 S.43F-04
AWLT CfDVD 1. 9 0 b C 3 1.90E-03 1. 9eD 0 3 1,9eE-03 1.94E-03 1.9sE-03
AM L1 VEG, IN: 9.4/r-C6 1.090-04 3.24E+C, 3.24E-0$ 2.64E-05 0. 0 Dr. + 0 0
Apu ti FRAT ihC 4.86E-06 2.15E-CS 6.406-06 6.4 0E- 06 5.21R-06 0.0DE+00
Ari| L.T MILK ING b.23L-07 4,04E-06 1.79E-06 1.19E-06 1. 4 6t.- 0 6 0. 0 0T.+ 00

O AWLT TOTAL 8 4.90E-C1 2. 7M -0 3 2. $'U 0 3 2.62E-02 2.$tE-03 8.13E*00

,

1

.

i
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P f.01 Dn r r FF F .Y F L F L*. - s e nt. Cter CTE : F t L ?OS - A u F. A (03/"9) PAGL 60
* LT '26 T 1 C A 5'i W We LATA' f+run.An C9/C9/9)

* Mc ' EP E'!M|4F P 1, S - Y F A :t Ar ItN Pf#!CD C UR A T I '.JW IM YMS 15 5.0

h1o w 1# hw ..a l ) 1 ..hp Ya 1. L p M. i. D . 0M, E!st. 1,9sM, IRTYPE*10

4 0CF Ri$3 ANN.AL D:SF CCwM1"P .h T 5 CLN7UTt D FOR THIS LOCA' 0%. MALM/YR
. _ _ _ . - . . . . _ .__ _. _ _. ._ __ . .. .

A;P F AT rnaf 1.PFLCTIV ME A M .1 L'k G i! Vf.R F I|:h t Y b ROW C tt !
. . . . . ... _. _ .._.. _ . . _ ..._ . .

IsrAst twAL 0.COE400 0.EE*D0 0,00E+03 0.00F400 G.COE+00 0.CCE+00
IM Aw! . k v.' N D Q . 0 0 5:*C0 C 00F*00 C.00E+00 0,LOE*UC 0.UCE*00 0.00E*00
IN! ANT C U w. C.CCE*'C Q.)Cf*C0 9.00E*00 U.00E*00 D.CvE*00 0.002.*00v

IM ANT v? G IM C.CCE*C0 D 10E*00 0.0;t+00 C . 0 0er + ')C C.COE*C0 0.00E+C3
IkrANT M7 A t IN3 r . C '; t * 0 0 0. :F*CD 0.CLE+00 e00E+0C 0.00E+D0 0.catt00
; PN A+ T M11A I h ;; C.00D 00 C.' <*00 0.scBe00 0. 0 C r. + 0 0 0.00E+00 0.G0E+03

. . _ _ . - - ._ .. . . . __...____ ._. .. .. _ . __. .

IN! Ah r ' A AL5 " ".'' F * C 0 C. MF OC 0.CCr*00 0.CCE+00 0.00L+03 0.00t+0C

A :.E TATr*^) E F FI CT :V TkM E AVO LVW I I V1' R KICEFY HRRNCHI
- - . . ._ . _ .. .. _ .. .

cF;10 h"AL C,CCFt u Q C04+CD 0.0CE*JO 0.OQE+DO 0.00E*0* 0.0CE*C0
rs ." J . 0. 0 3 + v C.C' 100 L.0CE*00 0.0CE*00 0.CGE400 0 . 0 0F. * 0 0
Culw c i.O u 0 uM*,a C . vd + ?0 D.0CEe00 C.CDE+00 C.0CE*C0 C.00E+C0

vf Ir C 00 +00 C.CCF600 C.cCr+tc c 00r+0c C.CCE+C3 0.00E*C0
0.00te;G 0 . C 0 F * L ,, 0.0CE+00 0.00E*00? P '. 4 :%L L + L C )i u.

- ; ;J. F : tr ih3 C '* L. ,E'L? 00E*00 C . C C f. * 0 0 C CCF*00 0 00E*00
. . .... . .. . . .. --

c.' ! . T':T A! s u t'*v 0-v A*C3 i '0E+0C 0.00t*00 L.CCE*00 0.00E*C0

A :.; t F AT r.4 AY D F!."TIV KNr AT . LUNG LI V1. 9 FIDNET B1CNCt!!
. . _. ._ _ .. .. .. . . . __.. . . . _. . _..

T ! f.h A ;' *m t af*00 0.0:F. * C 0 C . 0 C. * C 3 0.00E+00 C.00E*00 0.00E*00
r*LC C , C :'t. * C 0 0.00r*00 0 . 0 0 ~. + 0 C 0.CCE*C0 0.00E+00,ei s A J L h 'c w w

0 00L'** C . 6 0 t ' i. 0 0.00L*00 0.0CE+C0 C.00E*C0 C.CCE+DOTi r Net ..

C.0ff, * , C 0. C D f, * 0 0 0.0CT*D0 0.00E*00 0.00E+00 C,00E+00H F M.'M VFG IWO
TrrNri >'r AT 1A1 .OrFeC0 r.gtr+co c , t,c g ,0 0 0.00E*CG C.0CE+00 C.CDE*C0
TI L h A'.i P!;k Ih; L . 0 '. f + * .00E*CQ U.CCE*00 0.00E*00 0.00E400 0.CCf+30

. .. . . . .. .. . . .. . .. _. . . ..... _

7t*5AC ? ,T A L5 0 CCEa00 J tvE+w C.CPF400 0.r:E*00 0 Oct+DO 0.0cE*00

ARE F A IM A t LP f E77 :V Muht AV G . I.VM G LIVER KIDNEY Die gN C H ]
. --_. ...,_ ... . .. __..._.. .. _.

A :; * IFAL C *LF+00 C 0 01. * + 0 C.00F+00 0 00EeCC 0.00r+00 0.00t*00
A:: * ce >. v.1 C.eA+0C 0 C;F*r0 C.0X+00 0.tCE+00 0.00f*00 0.00E+00
An .i . m r '. t e c s 0 00F+?g 0.QDFeUQ 0.00t+0C C . .:0E + C 0 0. 0 07.+ 0 0
A L" d t V f c. . I N'; s.C E+60 0.00E*C0 6.00F+00 0.00E4F0 0.0DE*C0 0.00E*00
cv L7 W AT I N '; ..COE+Ca a 6 Li e 0 OCLeC3 0.DCE+CG 0.DCE+0C 0. 00r.4 00
A :' LT M:1M 143 0 t^f+00 0 C t*vs C . r : E. * C 0 0.0CE+00

C 0 0 t' .* *.a... .. _

0.00E+01
. . . . .- . .. - _ ....

ArsIT T M A LS L CE*00 0 CE*sC 0.0CF+00 0.00r*C0 0.00E*00 0.00E*00

0

0
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.. .__ ., _m. m.. . m e - m.m_. . . _ .o m. . - . . . .. m

.

37.G IDW s INER3Y FUEL &+9ent, creek C00Et MILLOS-ARFA 103/09) PAGE 61

-

'
met 3Ett CASPta hr DATAt fitun.th 09/09/93

T 1 W'. S'TP k JMm R 1. 5-TEAR ACTION PER!DO LO RAT IO!! IN YR3 15. 5.0

H3?SEP 13 N aft-813 N- 4 . 7 FM. Y- 1.0KM. E* 0.CM. DIST* 1.9FM, tRTrPE*10

TH15 ADCA MAF.M/YR
. c . . . . . . .T I ON.TOT AL AhWAL Dost GEM 1tMf5t$ COMPVTED F.OR ~n.. ...............u....~...... ......- . . . . . . . . . - . . . . - . . . - .n. . .... .

AGE P AT WAY EfffCTIV DOhE AVC.I.VNG LIVER KIDNEY BRCNCHI
.. .. . ... . . . . .. .. .. ... . .... . ... . .... ......,. . .m... .......... .. ... ..... .. .

INFA47 t kH A1. . 3,69E-01 6.95E-05 6.46E-04 3.61F. 04 1.40E-04 6.16E*00
]p ant C R Ww p 4.64E-04 4.64f-04 4.64E-C4 4.641-04 4 . 6 4 F.- 0 4 4. 6 4 F,-0 4 i

thrANt cloVD 2.0?r-03 2.0?E-03 2.C2E-03 2.02E-03 2.03E-03 2.02E-03 i

16-r A w f' VEc. tho 0,00E+00 0.00E+G3 0.GLF+03 G.00F+00 0.00E*00 0.00E+00
I

ihFANf MFAt ikG C.00Ee00 0.0GE*C0 0. C.0F + 00 0.DDEe00 0.00E*00 0.00E*00
InrANT M : t* JNG 1.%E-D: 8.98K-05 $.42E-OS 5.52E-05 4.87E-C$ 0.00E+00
. . .. .. ., ..- .... .-. . . .,... . ... ...... ....... .. ... 4.~ . ... ..... ..... .. .....

INFANT TOTALS 3.72E-01 2.LSE-03 2.14E 03 2.90E-03 2.61E-03 6.165600 |

- ., . ... . . . . .. - ._ . .. .. .. .. ....~ ,.... . .1YER.. .... ... .......... .. .

|

FIDNET BRCMCHIAGE P AT WA f EffECTIV BCPE AYG.l.VNG L.
Cit ! LD IMMAL. 3.69E,01 1,2?E-06 3. 61 P,-06 1.60E-04 6.6cE-0$ 6.16E+00
C u i t.D On N.-n 4.64E-04 4.64E-04 4.64K-04 4.64E-04 4.64Fe04 4 . 64 F. - 04 ;

C H i t.D cl.CU3 2.!?E-03 2.021.-03 2.C2F-03 2.02E-03 2.C7E-03 2.02E-03 '

Cle 1 LP VEC. !NG 1.190 05 5 . 41 F.- 0 $ 6.3?R-CS 6,37E-OS 4.6et-05 0, 0 U 7. + 0 0

CHILS MFAT IW 1.9CF-06 S.60r-G6 1.01t-05 1.C1E Ob 1.45E-06 0.DDE+00 ,

.. .. . . . . . - .- . ...... .. . ... ... --- ..-. ..1. 4 9r. .C S
1.29t-Ch 9.4sE-06 0.00t+00 jCHILD MILF I Nt: 2.42E-06 1.10E-05

. . .... ...... .... ... ........ . ......... ,

C H f l.C T 71 A LS 3 72E 01 2.61F C3 2.57E-03 2.73f-03 2.6tE-03 6.16E+00 |
|

F3E AWG. LUNG LIVER NIPNEY BENCHI i

...EP F T.CT I'.J. . ~ . . .. ... .... . . . -- . ... . ...... ....u ...
ASF F ATM AY

. ....... . . . ... .

(LFAACE ikFAL. 3.69E-CI 1.30E-04 1.29E-06 6 . 0 7F. -0 5 3.30E-05 6.16E+00
TI.ThAOE GM'JU h D 4.64E 04 4.64E+04 4.64E-04 4.44L+04 4.64E-04 4,44E*C4

T r i s M.E cLcut 2.02E-03 2. C 27.- 0 3 2.02E-03 P.02E-03 2.C25-03 2.02E-03
TktwA3h vrs ING 1.7tE 05 2.t?t-04 h.67E+C5 $.67E-05 4.69E-05 0.00E*0G
T EE N ACE MEAT thG 2.7pE-06 4.tCE-05 6.06E 06 3.86E-06 7.3JE-C6 0. 00F.+ 0 0

4

2.66E .04............ .. . ... . .. . ....... ...... ....... . ...... ..... . 03.03E-05 8.22E-06 4.22E-06 6.80E-06 0.00E+0TEL> Act; PI LE ING
.. . .._ . .-...... .-.

TLENAct TOTALS 3,72E-01 2.9bE-03 2.66E-03 2.62E-83 2.57E-03 6.16E*00

ACE PATHWAY E IONE AVC .1.U h 3 LIVER.. , . . . . . , . . . .. .. ......TFECTIV ... ......... ......~.... ..... ...... . ..KlCNEY... .. ..RCNC)tl........ . ..

AUVLT INnFL. 3. 6 9tP C ) 1.63f*01 1.00E 06 S.73E C5 2.76E-05 6.16E+00
AW LT GA 3cc 4.64t 04 4.64E-04 4.64E-G4 4.64E 04 4.64E-04 4.64E-04
ASULT Clou0 2.02E-03 2.02E-03 2.02f-C3 2.02E-03 2.021-03 2.C28-03 I

ANET VE.O . ING 1.C9L 0$ 1.25E+04 3.71E-04 3.71E-OS 3.C2E-0$ 0.00Et0D
ADVLT MEAT 1h3 2.13F-C6 2.461-03 7.32E-06 1.32E-06 5.97E-06 0.00E+00
AJJLT Mil # IN4 b.9BE-07 6.91E-C6 2.06E 06 2.06f 06 1.67E-06 0.00E+00

O
.. . .... .. .. . . .. .. ... ... ....... .... ............. . ............ ......... .. ..... .

AM|LT TCTALS 3.72E Cl 2.71E*03 2.61E-03 2.58E-03 2.55E 03 6.16E+00 |
|<

|

!

|

,

i
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!

,
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|
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F101 ';'I - t N5' P 3 Y F e t LS p **.o Crce* C0.6. MILDO5-AAFA (03/89) PAfE 62
Pi T 3 ilts C A.5P EP WY LA!A: ftfun.In C1'09/93

i ; *'f R f f.F hJMHLM 1 $-YF Ah ACTluN FFP1CD C V14 A 7 ION 1W Y ll S Ib. 5.O

W &oE k 34 hAWF.414 X= 1. 7 P M, Y* 1.2FM. 7= 0.CM, ::: 5 T = 2. P. M , IRTYPEa10

(CCFR190 AhNUA!. DOSE Cit'?II Kt NT5 COMPUTE 0 F0F THIS LOCATION. MRFP/YR
. . . . . . . . .. - -- ... ...... .. ...

p ' r. PAT MAf I t t i.''T I V hoc A W. LUNG LIVER FIONEY BRONC ril
. . .. . . - - -- . . -~ -- . .. .... .. . ... ..

IhrAgt I M. A L ?.007400 U.CDE+33 0. 0 0 E + tic C . 0 0 t' ' G O 0.0DE+00 0.0cr+C0
1h?MT C P 'E 0 . 0 0 F. + C 0 0.0C0*U0 0 . L G f' * C 0 0.000*00 0.00E+00 0.00F*C0

[hrANI . 2 SD 3. 0 J ' 0 0 0.0"F+00 0 LCFe00 C . 0 0 F. * 0 0 G.00E*00 0 00F800
!M ANT VL . Ih3 0. Cf+ws 0 . 0 01. + 0 0 0.bCF+LO 0. 0 0f.4 0 0 0.00E4CL 0.0DE+00
tv i% r p:A? I NJ.; 0.00t*C0 L.CUL*C0 0 00E'03 C,DiteD0 C.COE+00 0.00E+00
1 stas' MILK TNa 0.00r+00 0.0LE6 w 0.GDE* O 0.0CE+00 0.00E*00 0,00L*00

. . _. .. .. . . . ,. ...

erpr: T'.i ? A L s 0.0% +00 u.S it eau 0.0CE*00 0 00E * 00 D.CCE+00 0.00E+00
.

BR JN 0tliAGE rATnaAY PffLC71V War AVO LUh ", LIVER FIDNEY
. -- . .. _ .. . . . . . ' . . . .

, [ [,7 !%HAL ff . 0 M 8 0 0 0. 0 C L * M C GDr+SO C.00f+00 C . Q D F. s o ' 0. 0 0F. 6 0 0

e |LC ar% G.0,E+C0 3.CUtau. 0 . C C t. * 0 0 0.0CI+0C 0 , 0 '; E + , 001:*00
, : Ln t! ., v .0 :F*C0 0 CCL+00 0.00E+00 0.00E*00 0. 00E ' t .00f*00

_ e+ 1 L VFG. Jk4 0. 9!! ' O C C. COL *00 0.00E*00 0.0CE*00 0 . 0 '. P + .. . 00E*00

to **: at T N ,. f. 6 t:-. 50 v. Gr+C0 0.00E*00 G.CCE800 0 . C 0 t. * C 3.00tecu

(r:1. M i u' ! N 'i f 'M* w 0 f{t*CG L.d!+CD 0 G C f. 8 0 6 0.C M+00 Q . DC E. * C C
. _ ._ _ _ _ .

( u; t :,T A;." ^ C JF + . 00c+00 0.0CE400 0.CCE+00 0.00E+00 0.00rict

A ;F P A re aAY FrffC?IV TUht AVC LONG LIVER F II;NE Y SkONCH1
. . , , , . . . . .

T t 8 N a :P | Hi A' *,UEF+C0 0.00t*LD C. COP +00 0.00t+0C 0.00L+0c 0.00reoD
n r u Ac E a r. sg '.04 600 '.cCr*00 0.0CE*00 0.00r*00 0.00E+C0 0.00E+00
,: t h A'.6 : U; s .0CE*bC .00E+b0 0.00f.00 0.0CE+0C 0.00E*00 0 . 0 0 t. e 0 0

?! ? b AJ Vrq I N G, v.C n e 0 C.CCF+00 0.00tec0 0.00ter' 0,0cE*00 0.002 00
i t e h t.r F WLAT I N C. 0.0:Et03 0 * i, F. * P G 0 0;r*D0 C.00F+w0 C.ccE+00 0.0 x+00

+1 r.N A C F M!;F ! h 's C': t * C 0 0 t u c0 0.CCf+C0 C.00E'C0 0 00E*00 0. 0 0 E.* c 3
. _ ._ . . . _ .... __ . . , . _

N U T. W " A L? D . C C f. * 0 0 0 Der +b0 0.00Fe00 0.0cE*00 0.00E*00 0.00E+C0

At FAT %Af EffECTIV IONE AVG, LUNG L I V f.R K!ONET Bi40N Cit !
_ . . - -. .. _ . .. . ._ ......_ . . . ....__

An + :NeAL 0.ccr+c0 0. c M *00 C.0CE+0C C.00t*00 0.00E+00 0.00t+00
Ap * w'f NS 0. 00E e N 0 00 recd 0.00F+0D 0.00E*00 0.00E*C0 0.00E+00
AD..! . h'D C . u rE + L 3 0. 0 0F * 00 0 . 0 0 6' + G 0 0.00E+00 0 QCE+00 0.00E*00"

A W LT v! ? I N :, 0.00F*00 0,00E*00 C.0CE*00 0.CfE*c0 3.c0E400 0.00E+00
A D; . Mir r IE 3 . . . '' * 0 0 5.00r5C0 0.00F*C0 0.0CE*00 0.0CE+00 0.00E+0C
Anu ;. T M I LM I N.; D . C N + C f. 0.CDL*LO 0. 0 0 E: + 3C 0,00E*00 0 OCE*00 0.0CE*G0

. . - . . . . . .. ...n. . . .. . .-.. .. .

AWLT .i M5 0 ^ Jet 0 C . f4 t * 0 f,00E+00 0.00E*G0 0.00d+00 0,0CE+00

0

.

E
, . ATT 1881-70

(Revised 2/94)
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4

e

#
pf C10M r FNEiWY TUTLS Peno Creet CODE: M11/CS ABEA 193/89) P AGF. 43

#-
PE71ET4 CA$PE9 Wf DATA: firs %.in OS/09/93

' TJPE 51EP N!.Wih a 1. 3-YEAR ACTION PERIOD DURATION 1h VRS 15 . . . $.0

- FJMrw.R 14 NAVE +ple X* 1. 7FL Ye 1.?NM, le 0 . 0H, DIFI* 2.1NM. IRTfPE-19

TOTAL ANN'JAL LC5E COMMITMFNT5 COMPUTED FOR Titis LOCATION, MREM /YR
. . . . ... .._ . .. ......... ........................... .... ... .... ........... .........

4

AGE PA1hnAf I,fTECTIV Itoh E AVG. LUNG LIVER FIDNEY BRONCHI

[ 1W5AhT INHAL. 5.0$f 01 6,59E-05 6.13E-06 3.42E-04 1.33t-04 9.00E+00
IwrANT Gncans S.08E-04 5.00E-04 S.0aE-04 6,GaE-04 3.08E-04 5.0tE-04
INFANT CLUUD 1.07E-D3 1.97E-03 1. 0 "PE - 03 1.a7E-03 1.87E-03 1.57E-03
InrANT vrc. ING 0.0cE#00 0.00E+00 0.00E400 0.00E*00 - 0.CDE*00 0.00E+00
INFANT PFAT Ihc 0.00E*00 0.0CE400 0.00E*00 0.0DE+00 0.00E+00 0.00E+00

, .... - . ~ . . . . . . . . . . . . . . . . . . . . . . . . . ... ............. ...... 4. 24E-06-.. ....... 62E-05. ... .. ....00E..+00
5.24E-05 4 0.p. JurANT M i t.K ING 1.43E-05 2.03E-Ob

. . .

m INF ANT TOTALS 5. % E - 01 2.47E-03 2.43E-E3 2.77E-03 2.5$E-03 9.00E+00

AOE PATewAY ErrECTIV IONE AVG . LUWf; LI. KIphEY BRCNCHI
... , .... ........- .. ... .. .+ . .. . .... .... . ..~.-......''ER.. . ..... ... ...,......-~.....

CHILD i W HA l. . 5.6mt-01 5.00E-06 2,86E-06 1.32E-c4 6.26E*0$ 9.50E+00
4 CMILD ckcu% 5.08E 04 5. car-C4 S.CBE-04 5.0SE-04 5,CSE-04 5.00E-04

f.tt ! L" CIA.WD 1.87t+03 1.07f-C3 1.87E-03 1. 8 7 E.- 0 3 1.87E-03 1.87E-03
Cnl LD VL3. ING 1.13 f.-Q % %.13E-cb 6.04E-05 6 04E-05 4,44E-06 0.00E+00
Calta MEAT ING 1.60E-06 0.1tE-06 9.62E-06 9.62E-06 1.06E-06 0.00E+00

1.22E 1.22E-Cb 9.00E-05 0.00E*00C H ] LD MILF INO 2.29E-06
1.04E 01.._... .....-06.. . . . ... .. ..... .......... . .. ... ...... . ................... ... .....

ch1LD TciALS b . OE 01 2.50E-C3 2.46E-03 2.41E-03 2,50E-03 9.00E400
*
- ACE P A T aw y u rr.cT1V IvJh t A VG . LUNG LfVth klDNEY BMONCHI
l ... .m. ,. .. . . .. . . .... . . .. .. ..m.,.... ~...........................

TEFNACE INHAL. b . 8 8F.- 01 1.232-04 1.23E-04 6,62E-05 3.13E 05 9.80E+00
1EEkAGE cacuk] $ 04E 04 5. gee-04 1.00E-04 6.04E-04 5.00E-04 5.0tE-04
TEfNACE CL&JU l.07E 03 1.87E-03 1,87E-03 1.01E-03 1.87E-03 1.87E-03
1 f.r N AGl. V(S. ThC 1.69h*05 2.49E-C4 5.38E-05 S.3es-05 4.45E-03 0.00E*00
T MkAGE MEAT Iws 2.64E-06 3.89E-CS 8.40E-06 0.40E-06 6.95E-06 0.00E+00
ita ACE MILK INC 2.45E-04 3.61E-0$ 7.40E-D6 7.BCE-06 6.45E-06 0.00E*00

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

TEEHAct TOTA Ls a.90E-cl 2.82E-C3 2.41E-03 2.51E-03 2.46E-03 9.80E+00

ACE PA1HhAY EFFFCTIV BONE AV3. LUNG 1.IVER FIDNEY BRONCH 1

ATJLi (NF A L. 5.08E-01 7.240*05 1.02E-36 S.43E-05 2.61E-05 9.80E+00
j ADV t.T ca0Uwo $ . 0 8 F.- 6 4 5.085-04 5. cat-04 5.osE-04 5.caE-04 5.0tE-04

Apu LT Cimp 1.476 03 1.84-C) 1.47t-03 1 47E-03 1.87E.03 1.s7E-03
: AL"J L T VrC, ING 1.02E 06 1.10E-04 3.$2E-t5 3.52E-06 2.06E-05 0,00E*00
I ADJLT FEAT INO 2.02E-06 2.34L-GS 6.95E-06 6.95E-06 b.66E-06 0."CE600

ADULT MILE ING $.tBE-07 6.56E-06 1.9%E-G6 1.95E-06 1.39E-06 0.00E*00

!

. . . ~ . . m .... ...g. .... . .. ........ ...... ........ .. . . . . _ . . . . . . . . . . . . . . . . . . . . . . . _ . . .

ADULT TOTAL 3 b.93E-0) 2.60E-03 2.42E-03 2.47E-03 2.44E-03 9.40E*00

e

f

i

<

I

k

.

I

d

I

~

4

; -
.

,

i
i
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PfC!aWS EhEHnf f 9P L5 pn3 Cerm cN ? . P:1. us An ?.A 103/491 FACE 64
M! t s r.i Cr?rra wY DA!Fe tira.2n D9/09/93

TIM. 5fLP M ,.wm a 1. 5 - Y |.Mr ACT IliN P6ELOs D'J R A t l GN Ik Yk5 IS. 5.0

h .'v.v rt 15 IA*".F13 a. 1. t rM, Y- 2 . 5 p. Z= 0.04 .!$T- 2,1FM. IRTYPE-10

4 C '. P R I DG 1.h N mi sG 5 r. C OMe l ts'F.N * 3 CM U1 F C FOR THIS LOCATION. MR f'M / f R
_ -- ..- . ... . . _.. . . _ .. . ..

A '. t P /si b * A f f * t t.,T I V 5'' R E A V ". .,U h G 1 ; Vf.H If l .? N E Y BRDhCHI
-

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

t h F A P. T f t.ri A L . 0,00r+0G 0 DM.*C0 0.;CE*00 0.ctE*C0 0.Cct+00 0.00E+C0
;hrAbT f.W. t 0.J:F+C0 C.GCE*C0 0.u0E+03 C,000+00 0.00E*30 0.LCE*CD
IvrNT m.. w3 0.00. D . K !. + 0 C OCE*00 0.DCE*D3 0.DCE*00 C . C :,E * 0 0

2hrA%T VFD. Ih* C. Cl* . C. dE'LJ C.0CE*LC 0.0CE*0G 0.GCE+DO 0.0gE*009

!hpANT FEAT ! *6 J C.O."e0, 0.cgFe 0.0CP+CD 0.CDE+0C 0 C0r*00 0.CDE+00
INFANT F | |.# |43 G 00fSCO 0 GCE*#w 0. 0;a. + L D 0.GCE+00 0.00E*00 0.00E*CC

. . __ _ __ .. . . __ __.. .. _ .. ... . .

th(Aur U:ALS C CDe. C.C? *C0 C.CCE+CC C.0CE*C0 0.CCE*00 C.0C0100

AF PAT"*At FtftCTIV tLN r A VG . t.U h ". LIVt:R F:1CNEY hRokCHI
.

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

. n ! t.o IwsL C.Ctr C 0.L,T*00 C.0CE*C0 C,00 rec: 0.0cr*00 0.0CE*00
f. n * O t.t. . ;r*03 C . c n. * J . C.vCF'00 0.0cE+00 0.00t4L0 0.00E*00
r p : ... e c|ut (< . t .. ! * t C r . M * C0 0.GJ.*D0 C.GCE+0L C.CCE+CD 0. 0 0 P: + 0 0

- f t :. ? ,, 14G C . 0 '. t a '. 0 .00L*00 C.CLEeCD C.00E*0D 0.CJE+0. D G0F*03
0.00E'00me; i h r. Fe0J C.0M+ C. LF*CC C,(CF*C0 C, ,0F400i a

e,gg g , g ;;y,, g ggggggg r* iF !NM C +90 wLF4 0 r ,,,0 a

. . . '.f . _. . . . .. . ... __ _ .

etu ;iALJ D t i t's S U 00f+C0 C . G 'J! * 0G 0.00E*00 0.00t*C0 0,00E*00

A'.'~ FITh*Ar ITFTCT*V ChE AVG . LL'NG LIVER F | f4LY !*CHCH]
. - . . .. . . . . . ..-_ _. . .. ...

T s t'.w Ast imAL C,0CE'00 L . . C t e 0 's C.00E+0C 0.CDE*LC C.C*E+0C 0.001tCO.

11 i b AM so h3 C.fCE*CQ C . C C [. + 0 0 C.00E*(0 0.C0E+C0 0.00E+00 0,00Ee00

TfrhASL Cw b 0 ce!*00 0. 00M C D C.CCE*C0 0.0CE+C3 0,0CEe00 0.0CE+0c
. i F h Ar.P, bt0. !NJ C.C;E*l0 0 sCt+C: C.00F400 C.GCE+CC 0.00E*C0 C.0CE+00
Trr uc6 WA? IM G.00t*00 0.00&*C0 C . 00t + C D 0.00F400 0.00E+00 0.00E400
. r u A:a Fr l !1 f N '1 C.LCE8CD 0.'w 5 +03 f.00E+fD 0.00E+D0 0.C3F*C0 0.00E*C0

. _ . _ _ . - _. . _. . . . . . . __ ._ .. . __ .. ... ._. .

T E f W f.F T C ! AI.$ 0 :E+C0 C. OE*LD C.CCE*00 0 00r+00 6.0ct,00 0.00E*00

Alt P Al be y FFFL;TIV IRN f. AVG.LUhG LIVER MIDMEY BRONCHI
. - . . _.. _ _ . . . .. . . ...... . _.. .__ __ ... .

Aa - l eA L. 0. 0c t s .: e.est+00 D.*LE+00 C.CCf+00 C.0CE400 0.00E+0C
An - 4 O 0. .. r + 0 3 C.CC,*C 3.00t*00 0.00E*C0 0.00E*00 0.00E*00
Al t ,f.LC w OCl*00 *. C 01' * . G.00Z+03 0.00E+00 D.00E*C0 0.00E+0C
AU $ ,. . \tG. I N '; J.Crt*D3 C.00!*C0 0.00E+G3 0.0CE+00 . C '; E * 0 0 0.00E*00

C.'CE*C0 0 , 0 f f. * 0 0 C, CE*D0 0.0CE*00 0.DCE*C0 0.0CE+0CAL J[ T FEAT IG '

At Mi1F lh3 L s *00 v; 600 C.C;Facc 0.00E+CO C.CDL+00 0.00E+00
- . . . . - _ ... . _ --- ... . --_. ... .. .._

ADUL" ?STALS C.DM* L . RE * C C.00L4C3 C . C r. E + D 0 0.0cE+00 0.00E*D0

9

9
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[[//'[ C %'g IMAGE EVALUATION
\[g ' '?':'? TEST TARGET (MT-3) f g-

O 3
' '*o;n/ ,

4* %

" "
l.0

:; 2.2

!!|. 29'0
'

1.1 =

Edi
1.25

'

i.4
n\|gra.6i

==

4 _ _ _ _
_ . . 150mm - - - - -- *

* 6" - - - - - - - - - - - - - - *
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+
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IMAGE EVALUATION 3O q, ^ b/ TEST TARGET (MT-3) .. b ,
x\qs\////'

6
-

4 Mp 'fgkg, ,]%?
, ,

~

f!!h' [5' !!k@'

'"
l.0

'22
__

|,| |i? 0
!2

g taL-

! l.25 ! l.4 |||| |.6
| == ! aiem w=

-->
4 150mm - - - - - - - - - - - - - -

d 6" - - - - - - - - - - --- - - >
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4 \ / ?,/f///IMAGE EVALUATION

[O[ h' TEST T ARGET (MT-3)
',,p / , J ,,'[ 4,

y ? hs,,

'" "
1.0

~"
:! 2 2

y 2_0.'

|,j i m. =~

||Q! l.8
tmime

'

l.25 0 1.4 !!!i 1.6p== b==

w . - . _. - 15 0 m m - - - - - - - - >

4 - - - - -
- 6" ' - - - - - - - - - - - - - >
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y ejp, 4$ 4
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IMAGE EVALUATION %h
,

[O/ TEST TARGET (MT-3) fi e,'

N&\g'x &,*}}j!
^

.sp ,i
.

0

,
.

47) (g "

"'

i.0
x. ,,

i 2.0
|,| s|bre::

-

|

- ~ -

251

1.2 5
"

l A in 1.6
== mm %

4
-- 150mm - - - - - - - - - - - - - -- - ---- >

4
- - - 6" - - - - - - - - - - - - - - - - - - >

'
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DECION: ENERGY TUE1.S-Ren0 Creek CODES h1LDOS AREA (03/s9) PAGE 65
#

..
METSE1, CA5FER WY . DATAs firun.In 09/09/93

TIME bTEP NUMBER 1, 5-TEAR ACTION PERIOD DUPATION IN YRS II.. $.0

NUMar.R 15 NAME-RIS x=' -1.bKM, Y= 1.5KM. 2= D.0M, DIST= 2 .1 tLM. 1RTYPE=10
..

.............. ........... MREM /YR............... ................ y

THIS IDCATIONl ' TOTAL ANNLAL DOSE COMMITMENTS COMPLITED FOR
. ..........-..... ...........--.........

AGE PATHWAY LFFECTIV BONE AVG. LUNG LIVER MIDNEY BRONCHI
,

. . . . . . . . . . . . . . . . . . . . . ....--.....-........-............... -..................--..........-.... .........

) JNFANT INMAL. 5.45E-01 S.36E-05 4.99E*06 2.79E-04 1.00E-04 9.05E*00
i INFANT CHOUND 4.70E-04 4.7eE-04 4.70E-04 4.7ez-04 4.7sE-04 4.78E-C4
}' INFANT C1DVD 1.htE-03 1.58E-03 1.58E-03 1. b e r- 03 1.58E-03 1.6BE-03
1 INFANT VEG. ING O.COE+00 c.0cE+00 0.00E+00 0.00E+00 0.00E+C0 0.00E+00

INFANT MEAT ING 0.COE+00 0.00E*00 0.00E400 0.00E+00 0.00E+00 0.COE+00
IhFANT MllJ ING 1.16E-05 2.30E 4.26F-0$ 4.26E-05 3.76E-Ob 0.00E+00.._-...... .........--... ....----.--..... -- -05|.

.--...--.....-. ..-.......................--.....-- ..-...
4

INTANT TOT A L" 6.47E-01 2.13E-03 2.10E-03 2.36E-03 2.2CE-03 9.C8E+CC .
i

ACE FATWAY EFFECTIV DONE AVG.LuffG LIVER MIDNEY BRONCill'

; . ............. ...-..... .....-. ....... .... --.......-.-- ..-....--..........-----.-----.--- ......--

CHI LD INHAL. 5.45E-01 4.07E-05 2.33E-06 1.24E-04 5.09E-05 9.0eE+00
'

5-'
CHILD GROUND 4.7tE-04 4.7tE-04 4.76E-04 4.78E-04 4.78E-C4 4.78E-04
CitILP C10UD 1.5tE-03 1.$eE-03 1.582-03 1.$BE-C3 1 SIE-03 1.5tE-03

8 CHILD VEG. ING 9.21E-06 4.1?E-05 4.92E-05 4.92E-05 3.61E*05 0.00E+00
'' CHILD MLAT ING - 1.4?E-06 6 A4E-06 7.83E-06 7.83E-06 5.7hE-06 0.00E+00
t CHILD Mll.K ING 1.87E-DE 8.46E-06 9.97E-06 9.97E-06 7 32E-06 0.00r+00

. . . . . . . . - - . . . . . . . - . . . . . . . . . - - . . . . . . . . . . - . . . . . . . . . - . . - - - - . - . ----+--....---.......-..... .--.----... -

CHILD TOTALS 5.47E-C1 2.15E-03 2.12E-C3 2. 2 5F- 0 3 2.16E-03 9.05E+C0 7

Y ACE PATWAY E f'I ECT IV BONE AVG. LUNG LIVER MIDhET BRONCHI
1

|, TEENAGE INMAL. 5.45E-01 1.DCE-C4 9.90E-C? 5.317-C5 2.55E-05 9.ceE+00
i TEthASE GROUND 4,7eE-04 4.78E-04 4.78E-D4 4.7BE 74 4.7tE-04 4.78E-04
'

TEENACE C LOUD 1.50E-03 1.590+03 1.5eE-03 1.SaE-C3 1.ber-03 1.58E-03 i

TEENACE VE G . ING 1.30E-C5 2. 0 3t'- C 4 4.38E-05 4.3tE-05 3.62E-05 0.00E+00 !
4

TEENAOE MLAT ]NG 2.15E-06 3.16E-c5 6.84E-06 6.04E-06 b.06* 76 0.0DE+00
TEfMGE P!J F ING 2.9)F-05 6 . 3- 6.34E-06 S.7aE-06 0.00E+00

. . . .._ .-. .. --..- .... 2.00E-06..- ... ................. . . . . . .' E - 0 6. . . . . . . . . . - . . . . . . . . - - - - -- --.....--.--. ,

TEENAGE TOTAL 3 S.47E-01 2.42t-03 2.11E-03 2.1 E-03 ,13E-03 9.00E+00
i

AGE PATMAY EFFECTIV DOld AVG.LtJNG LIVER MIDF?Y BRONCM1

| . ..--. ........................ ... .. ... -. -- - .-----..... - -- ---.. ... -- ...--......-. ......

(. ADVLT JhMAL. 5.45E-01 5.891-05 8.31E-07 4.42E 05 2.12f. 06 3.str+00
: ADULT CROUKL 4.79E-04 4.74E-04 4.765-04 4.70E-04 4.781-04 4.78E-04
I ADg LT CLOUD 1. bee *03 1.50E.03 1.58E-03 1.18E-03 1.58E-03 1. Set-03

AD C VE3. ING 8.33E-06 9.63E-Ob 2.86E-05 2.06E-05 2.3)E-05 0.60E*00j ,,

- ADL' L7 MPAT 1hG 1.65E-04 1.9CE-05 $.65E-06 6.65E-05 4.61E-06 0.00r40C
1.29E-06 0.00E*00

f ..ADUL'. . . . .. ... ... .... ...-....- .... .....--......
MLp 7M 4.62E-07 $ 34606 1. 5 9E,- 06..----- .1 59E-06.--....... .__......-.......-....

,

O ADU1 TOTALP 5. 4 7E- 01 '.24E-C3 2.C9E-03 2.14E-02 2.11E-03 9.08E*00

i
!. i

1- +
s. t

,

s

I
.

e

i !

! ;

i. -

4

i
I
(
,

i .
t

'

i
e

I
i
' i

>

| '
t '

t
e r

!
'

e .

1
6, :-

t *

-:
.i .
4

\e

!O :
i

A

,1 ,
,

(
1

| ATT 18.1-73;.. .

L (Revised 2/94)
: i

i. .- - . _ _ . . . - . - _ _ . - . . _ - _ _ _ _ . _ _ .__ - - _ . _ _ _ . _ _ _ . _ _ _ . . _ , _
. , . _ . "



i

RC :Ns ENERGY FCEl&-Deno Creen CODE! MILDC5-AREA {03/09) PACE 66
P9eFET: CADPER WY LATA: ifrLn.in C9/09/93

TIFF STEP NUMN R 1 5-TEAR ACTION FERICD DURATION IN VR3 15. 5.0

N .JMBE R 16 W Ae * * N 16 X* 1.2FM, 1r = 1. 5 P M. 2 .- 0.CF. J;S!* 1.9KM. IRTYPE*10 -

3
<

40CFR!93 ANh;AL DO3E COMFITMLNTS CtW VTED F M THIS LOCATION, W E.M / YR
.. .. ...-_... . . ._.. .._ . .. _. . . _ . _____..........__..... _ . ...... .. ... _... ....__

1

A:;E P A1 WA Y Et t ECT IV IK* E Av:; . LUh c LIVEA *1DhEY BRONCt 1
_....._ .. ...., .,,_..___... ........ . ....._ . __.__. ........ ......._ .. ..__._____. _. ......_

IhtAwT INHAL. 0.03E+0D D.00E*00 0. 00E * DC C.00E400 0.00E+00 0,00E4CD

] Nt' ANT CROUND c.0CE400 0.0CF*w0 0.CDE+0D D.0DE+0C C.DCE+00 0.00E+00 4

thrANT CLCUD C.curiCO C.00E*00 v.0DE+00 0.00E+00 0.CCE+00 D.COE+00 <

1hfANT Vi G . ING 0,0CE*00 0.DCE*C0 0.00E*DQ 0.0CF+00 0 . D C E + 0 0. D.00E+00
IINFANT MEAT Ih0 0.00E*DC 0 00E*JC 0.0CE+0C C.COE+00 C.00E+00 D.00E+00

IkFANT MILE lhG 0.00E+00 D.C)E+CD 0.OCE+C0 0.0CE+0D 0.00r*00 0,0CE*00 1
. .__ . ._.._.. .._ ....... _. ...--..... __ .. - _____... . _. .....-. -. . ........ ___ _......._ j

! IhTANT T O*I ALS 0.00F+C0 0.00**CU Q.LDE*00 0.s:E+00 0.00E+00 0.00E+00

__. . _ . _ ... _ ... .. -_ _ ..--.. . . . . _ . _ _ . _ . . . . . __... ..
|ACE PATWAY FFi!. TIV WWE AVO.IUNG LIVER F II;h E Y BkOhCHI

CE!LD 1%L , C GCE*CD 0.0CE+C0 Q.CCE*C0 0.0CE*D0 0. C 02.+ 0 0 0.0LE+00
CHILO GROUND 0.0DE*C0 0.0CL+00 C.00E+CD 0.00E*GO 0.000 C0 0.0DE+00
CHILD CLOUD D.CCE*CC 0.LCE+C0 0.00L40C 0.00F+CC D.CCE+00 0.00E+0D
CH L:: VE :; . INC G.0tt+JC C . 0 0 E + :' . 0.00E+C0 0. 0 0F.* C L D.00E+0C C.DCE+D0
C H 1 ;.D MEAT ING 0...Fr00 D.CCE*C0 C.CCE+0C C.00E+C0 0.00E*00 0.0CE+00
CHILD Mlls INO 0.DCL+0P 0.00L+00 0.00E+C0 0.00E*00 0. .,C E 4 0 0 0,00E+00

_ _ . . . _. ...... -_ ..... _. .... .. . __... ____ _ . _. _ _... ___. .. .....

CHI LD TOT A1.$ 0.007450 0.00E+*0 0. 0 0 r.+ 0 0 0.00E+00 c.cDI+C0 0.00E+00
1

ACE PAT 14AY EFFECTIV BUNE AVG. LUNG LI4fR klDhEY MRONCHI
- -._ .._ -_ . . . , _ -_.. . . .. . . . - . . . .. .. . . . . _ _ .- .. . .. .. _ .. _.___

TFEKACE INHAL. C.00F+C0 C.CCL+DO C.0cE4CC 0.00F*CG C.3CE+00 0.00E*00
1

TEEKAOL C.RW h 3 0.00E400 C.-JE+03 0.DGE*00 D.COE+0C 0. 0E+G. 0.0CE+00
*E!NAGF F LCZ; U . 0 W + 00 0. 0 CE * 4 0.DCF+00 0,00r+DO 0.LDE+0C 0.DCE*D0
TLFhAGE Vi G . IhG 0 0 '.' E + 0 0 0.0F+CO 0.00F+00 0.0DE 00 D.00E+CD 0.00E*00
TEENA;E PEAT ING C . 0 0 r. + D C C.00E+DO 0.00E*C0 c.COE*00 U..DE+00 0.00E+00

1 TE Lh A::E PILK ING C CCE*C0 C. ICE *DD C.00L*00 0.CCE+0C C.00E+03 0.0CE+00
j ....... . .. ___ _ . .. . . _ . . ..._ .. _ _._ . . . . __ . _ .... .. .....

|?! E9-r TO'AL5 0.CCE+D0 0 CGF+PD ^ m +JC 0.00E+0D C.CCE+00 C . 0 0 F. * 0 0

ALE P A'! H6 A Y flFr.CTIV f+0 h E AV3.LUhG LIVER KIDNEY BRUNCl!I
. . .. . _.. . .. . . _ _.. _ ... . . __. _. . _. _. . . . ..... .. _ .. .

A !." L T ihMAL. 0.CTE+C0 0.dE+C0 0.00E+C0 C.00E+0C C 00r+00 0.00E+00
ADLLT GRDLNp D.0cE+00 C.DLE*GO 0.0DE+D3 c.CDE+0C C.00E+00 0.00E*00
ACUL* CLCU; O CCE+C0 C.0%E+0D 0.COE+0C 0.00E+00 0.COE*00 0.00E*00
ADULT VEG. ING 0.C.E+00 0.CJ + 0C 0.00t*0C 0.00E+CQ c.CCE400 0.00E*00
A:4 LT W A- I h "; O vCF*c. C . DDE + CC 6..Ch*C0 0.0Dr+0C c.00E+C0 0.00F400

th, C 70L*C0 0.C0 *DC C.00E+C0 0.00E+00 C,00E+00 0.00F*C0A:'.t i ? P I LF.. __ _ _ . _ . ' .. .. ___ ._. . _. . .. .... .. . .... ... _ _ , . _ . ..__ . . . . . ...

ADULT TOTALS 0, t+00 C.0iE+03 0.00E+00 0.007+00 0.001400 0.00E*00

0

_

E
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PR.GION s EM AGY FLTL5-Reno frect CODE: MILDOS-AREA (03/09) FACE 67
. METIETs CASPLR WY DATA: farun.in 09/C9/93

-
- TIME STf.P hpMBER 1, 5-YEAR ACTION PERIOD DURATION IN YILS 15. b.0

l.
NUNFIEM 16 kAFE*R16 Ma 1 2k M. Y= 1.5EM. 3* 0. 0M. DIST- 1.9FM, 1PTYPE-10

TOTAL AhWU AL OOSE. COMMITMFETS COMPLTTED FOR THIS 1DCAT10M. MREM /YR 3

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

AGE PATNWAY EFFECTIV BONE AVG.LvkG LIVER FIDNEY BRUffCH 2
_. . ..._ ... ....... __...... ._.. ... ... ....... . . .... .. .._........ . ..,... .... . . ..... . .,

:NrAw? IkHAL. 4.52E-01 4.$7E-C6 4.25E-06 2431E-C4 9.23E-05 7.53E400
.I N F AN T CCWD 4.72L-04 4 72E-44 4.72E-04 4.72E-04 4 . 7 2 f.- 0 4 4. 72r.-0 4
1NTANT C Loup 1,4aE-C3 1. 4 s P.- 0 3 1.40E-C3 1.4BE-C3 1.4tE-03 1.45E-D3
IM AN7 VF.C . ING 0.00E*00 0.00E+00 0.CDE+0C 0.0DE*00 0.00E*00 0 . 00F.+ 0 0

thrANT PRAT IhG 0.00E*00 0 00L+09 0.00E+0D 0.0CE+DO 0<00E400 0.00E+00
3.63E-C5 3.63E-0$ 3.21E 0.006600......._...~................._-05...___.. ....... ... .. ... ~.. _,.. . ......_.. ....1.96E.C5 ....ThfANT MILR INa 9.90E-C6

. . . . . . .

INFANT TOTALS 4.54E-01 2.01E-03 1.99E-C3 2.22E-03 2.07E-03 7.b4E400
s

AGE P AfitW AY FFFLCTIV 9ONE AVG. LUNG LlVER FlCNEY DHONCH2
. _ _ .. ..n_.,. .. ..... ..-......_.........._.n............,.. .......... .~.............

CHILD ! Nd A:. . 4.52E 01 3.47E-05 1.98E-06 1.06E-04 4.34t-05 1.$3E*C0
CHILP 9000 4.72E-04 4.72E-04 4.72E-04 4.72E-04 4.72E-04 4.72E-04
(NILD CLOV! 1 40E-03 1. 4 0 F.- C 3 1.48E-03 1.44E-03 1.4eF-03 1.48E-03
CnILC VL ". . Ih:: 7.95F C6 3.56L Oh 4,19Ea0b 4.19E-CS 3.JaE-05 U.DDE*00
CL1LD MtAT |N- 1.2 R-C6 5.60F+06 6.67E-Ob 6.67E-06 4.9CE-06 0.00E*00
CH w MI LF. IG 1.b9E-06 7.21TeC6 4.$0E 06 5.50E 6.24E-06 0.00E+00

,. . ... .. .. . ._. ... .. ..,. ... . ............, ....... ....-06... ..........~ ........

Ch t w TOTALS 4.64E-C) 2.03r-03 2 .3E 03 2.11E-03 2.U3E-03 1.54E+00

Act PATMAY Ef t ECTI V - 1+ChE AVG.LUEG LIVER gi .;NEY SRONcui

Tu hAct INaAL. 4.$2E-01 0.54E-05 8.h0E-07 4.52E-05 2.37E-05 1.53EiG0
TF.f h Ar,F CROUND 4.72E-04 4.72t-04 4.72E-04 4.72E-04 4.72E-04 4.72E-04
TEEhAGE C:4WD 1.40!-03 1.4BE 03 1.48E-C3 1.4SE-03 1.4tE-03 1.46E-03
'!LE h ACf. VLG. ING 1.17E-01 1.73E-04 3.73E-CS * 73E-GS 3.C9E-?5 0.00E+00 ?

TEYNAGE Pr. AT IE 1.8 2 Fe 06 2.70E-05 $.53E-C6 . 83E-04 4.825-06 0.0CEt00 ?

TFENAGE M|LN ING 1.?CE-06 2.SGE-05 S.41F-UG b.41R-06 4.48E-06 0.00E*00
. ... .... .. . ..... .. ..,.. .... ~.-.- ....n.-.... .. ... .... ..........+... . ...................

TEEhAGE TOTALS 4.34E-01 2.26E-03 2.CCE-03 2.040-03 2.01E-03 7.S4E*00

AGr. PAthAY E.F F ECT I V DOfiE AVG. LUNG 1.IVER KIDNEY BRONCMI
.. .. .. . . .. . ........... ........_ _........ .. .....__............. .. . .. ....... . _... .

ACUL7 IN%L. 4.S?E-01 5.03R-05 7.09E-07 3.77E-05 1.81E-05 7.53E+00
A:m 7 CimeND 4 . 7 2 t. - 0 4 4 M2E 34 4.72L*04 4.72E-04 4.7?E-04 4.72E-04
AtV L7 CioVD i.45E-03 1. 4 6b O 3 1.48K-U3 1.48E-03 1.4aE-03 1.485-G3i

ADui? YEG. INC 7.lDE-06 5,211.-95 2.44E-0% 2.44E-05 1 99E-05 0.00E+00
'

ADLLT MFAT ING 1.40E-C6 1.62E-05 4.82E 06 4.42E-06 3.93E-06 0.DUE*D0

. .. . . . .... ..._.._.... 6.. .. 0.0CE+001.1CE-0

.0
__ . .. . ... .. ..,. .. .... . _...... ..4. S SF.- 06. . . . . .1.3tE-06 .... 1.3 4-Of.Ar t.T PILK 1NG 3.94E 07

. .......

ACULT ToiALS 4.54E-Cl 2.10r-C3 1.98E-03 2.02E-C3 1.99E-03 7.54f*09

;

t

r

0

'~ ATT 18.1-75
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R F r. . % : ThEhCY TUT LS-Rer.o C r ee t CLLF. MILDOS-AkEA (03/89) P AC,E 68
FFT3rit CAE T E R m'Y DATA; !sran.in 06/09/93

T|ME 57LP huwm R 1 5-YEAR A; TION PERICO DURA .a Ah YRS 13. S.O

h T.ER 17 h Am a R17 x- 1. C P.H. i= 1.OnM. != G . LM, C:ST= 1.4KM. IRTYPE.10

4t lR190 AkhUAL DCSE CLHu l T F L 9t TS Cou.PUTFD FOR THIS 14 CATION. MPEM/YR
.. . ... . ____ ... . . . .. . . .. .. ... ..._, _. ... ......_ ..... ........ ...

ACE FATHWAT IFFECTIV BONE A/G.LUW3 LIVEa KICNEY BRowCHI
_. .. .. . .. . . . . . . .. _. ______... _.__ . ... ... . . . . . . . . . . . . . . . . _

I n f .n wi I tN L . D.CCE*CC 0.00E+.0 0.00E+C0 0.00E+00 0.COE+00 0.00E*00
IhfANT Ci*D J h ? 0.00t'00 . 000+C3 0.00E*:0 0.00E+00 0.00E+00 C.00F+00
ihFANT C lod 0.0vt400 L ~0F+0C 0.00E*C0 0.00E+00 0.0CE*D0 0.00E*D0
:hFAN7 is. ING s 00!+." 9 . 0 01. * mD 0.00f+03 C.COE+00 0.00E+C0 C.00F+00
Ih-ANT W AT ING C.00L+00 0.00Es00 0.0LE+00 0.00E400 0.00E+00 0.00E+00-

Ih? ANT MILK Ih0 0 , 0 01. * D 0 C . G C f. * * C C.0DF+00 C.0LE*00 0.00E400 0.0CE+00
. . . _ . . . .. . .... . . . . .-_. ..___ _ ... .. _ .. __.. . ...._. ___.....__

INFANT Tu!ALS G i., C r * C 0 C.DLE400 0.0rE+00 0.00E+00 0.00E+00 0.00E+C0

ACE P AT rin AY LITf ;71 V IK N E avl. LUNG L!VER FIDhEY BRDhCHI
_... . . .. . .... ... .. .... . ..... . .. __... .. ...._. ._........._. _. ..

Cn LO I W AL 0.00f*00 0.0DE*L0 C.CCE*00 C.00E+00 0.CGE+00 0,00E*00

CF 4 3 99 xhD 0.0CE**C 0.C0E*CD 0.0CF+DO C.00E*D0 C.00E+00 0.0CE+30
c ii u CLcJD C.0ut+;D v.00F +.0 0.00E*0G 0 s0r+0D 0 . D C f. + 0 0 0.00E+DC
CFim.. VFO. E3 C.00E*C0 0.0DE+00 0.0CE*00 D.00E*00 C.00E*00 0.00E+00
C .! 'D PF AT !N0 L 00r*00 C E L'E * D 0 0 00E*CC C.CCF+C0 0.09E*c0 0. 00E * 00.

Ce MILH ING C." i+C7 0 00L+" C.COE+& 0.00E*0s 0.0CE+00 0.00E+00
. . . . .. ._ .. . .. . . . ... . - _ _ . ...

C t:' ; O C A LT L COL *C3 C, CI+C; C.CDE+CC 0.COEaLO 0.0 F+LO 0.CCL*00

Act f p ia .y E P E P. *1v B::< h r A'. d . I V N J L I .'ER R I Mi. y BRchcF1s

_ .. _ .. . ... . . .. . . . ... .._ . .... _

. F N7 0s ; h , A .. . *
? * C '.e 0, F L F t 0 C.CCL*CJ 0 CCl+^# 0 -O f.* C 3 0.0 des 00

', 00 C.L ! CC C.00f*00 C. cur +m 0.w0f*DC C . 0 0 F. + 00. rTi r s4 .E c a n c h e,

; hty r c, t*JC .0'A+0D 0.0Dr+03 0.00C+00 C.0St+C0 0.CCF+0C
r.!.go .. JC e . w br a >D 0.C 5 CO C.0CE+00 0.00E+h D.00E+00 0.00r+03

,.h J wrA! IN3 C . C '' F + C C01+0? L . . L .. * C D C.0CE+00 C.00f*CG C.00E+C0.

w hA2 M ;is ThJ G . C C f. * F C C '.E + 0 L 0.DCL+C0 0.00E+CG 0.00t*00 D,00E+C3
. _ .._ .. -. . .. .. ." -_.. --- .... . . . _. . . . .. - . . . ... -- ... ...

t 1 A Lf 0 PLE*00 . DOE *LC 0.00E+C0 C . 0 0 F.+ C 0 4.00E*00 C.00E+00T E r h A ';F

AGL PA!h4At EF TECTIV bGNE AVO.LLh3 L1VER K!ONEY BROHCHI
_.. ____., . ..... . - _ - . . __ - - .. _. . . . .. . . . ..... ... . ......_-- .. .

AWL IN m . D.CCE+00 0 CCL+00 0.DCE+CC 0.00E+C0 0.0DE+00 0.LCE+0C
AD . .M GR WO ,CLE*C0 0.00F+00 0.GCE*03 C<0LT*00 0.00E*C0 0 . 0 0r. + 0 0
AccLT c h. L 'J 0 ? Fa00 s.CCE+0C C DCh*00 C.CCE+0C C.0CE+03 0.CDE+C3
A nt* V! . Ih; O C L i. * m . C . t. E*DD t. 0L+LC 3.00E4CC 0.CCE*03 C.CLE+C0
An . ' P''' it ING C.CCt+00 * M +00 C.00E*00 0.00E+00 0.CCE*00 0.00E+00.

AL'
* w1 LP 1hG C.0.i L3 L0h*C0 C GGr+t. C.0cr+0D 0.CCE+0D 0.00E*C0

_ . . . _ _ . . .._. _ _ _ . . _ . , ..._. . _. . . . . . . .

Ar + - nAls 0. 0 Lf + % 0.us'+r0 C.00E+00 U.0CE*00 0.00E*D0 re . C C E * 0 C

O

|

1

I

O
1

. ATT 18.1-76
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RECION: EhERC7 FUELS-Reno Cree 4 CODER M11105-AREA (03/89) PACE 69
ME75ET: CASPER WY DATA- firun.in 09/04/93

' ' T!#E S Tt P WUMRLR 1. $-YLAR ACTION PrR10D DUMATION jN T itS IS. 6.0

kVMBER 27 EAME*R17 X* 1.0PM. Y= 1.0MM, != 0.0M, DIST= 1.4RM, IRTYPE=10 .

-
1

I
TOTAL ANWLAL DOSE CO"MITMENTS COMPVTED TOR TH1$ 14 CATION. MRFM/YR

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

AGt PATHKAY E!TECTIV BONE A LIVER KILNET BRONCHI.
....... __ _......_. ........_._... ...,.... . - ... ..VG. LUNG-... . ....... ........ ................... __..

IhFANT I NhAL. 6.42E-01 3.7sE Ch 3.46E-06 1.94E-04 1.52E-05 1.10E+C1
INF ANT CROUND 6.$1E-C4 6.51E 04 6,51E-04 6.51E-04 6,51E 04 6.51E-04
IM ANT CIDUQ 4.66E-C3 1.66E-03 1,66E-C3 1.66E 03 1.66E-03 1.66E.03 ,

INFAkT VFG. ING 0.CCF*D0 0,0CE+00 0.00E+00 0.00E+C0 0.00E+00 0.00E*D0 -

INFANT NEAT ING 0.00E*00 0.0ct+0D D.00E*00 0.CDE+C0 0.00E+00 0.0cE*D0
INFANT MILK IMS 9. die-06 1.60E-C5 2.96E-05 2.96E-Ob 0.00E+00

.... ......,..... ....- .. ....-... . ....._... .. --.. --....... .._._.. ........ 2.61E-05..................... p

'

INFAMT TOT A LO 6.64E-01 2.37E-03 2.3SE-03 2.54E-03 2.42E-03 1.10E+01

ACE PATHhAY 1.FTEfT I V IOMT AVG.LOhG LIVER MIPNEY . T4RON CH I
.... .....-_ .._. .... _---, .. .-..._. . ... ... _. . ..e ........ , . ..._...s ......._........ s

CP ! LE IMAL. 6.62E-01 2.83E-05 1.62E-06 3,6CE-c5 3.54E-05 1.10ft01
CHILO CMwND 6. Sit-04 6.$)E-04 6.61F-D4 6.51E-04 6.51E-04 6,$1E-04 !
CH ; Lc CLo@ 1.taf-C3 1. uf. 0 3 1.64r-03 I . t.6E - 0 3 2.66E-03 1.66E-03
c h i s.O VEC. Inc 6 40E-06 2.95E-ch 3.42E-Eh 3. 42E- 05 - 2.51E-Ob 0.00E+00
C HI LL: PRAT 153 1.02F-06 4.62E-06 5.44E-06 5.44E-06 4,00E-04 0.0ersc0
CHILD MILK JNC 1.30E-06 $.4tE-06 4.93E-06 6.93E-06 5.09E-06 0.0DE*00

....... _.. ...... .............. _. ........-..... .. ...... .. . ... __~ .. ... ....... _ .. ..

CHILP TO1ALS 6,64F-01 2.38E-E3 2.36E-03 2.45E-03 2.39E-03 1.10E+D1

ALE PATFWAY E} RONE AVG. LUNG LIVER FIDNEY BRONCHI
- . . . , _ _ . . . . _. . .. .._ _ _.'f E C' J V ..... . ..... . ,...... ._ .... ..-... ... .. .._............. ..........

TEENACE INHAL. 6.62E-01 6.96E-05 6.93E-07 3.69E-05 1.77E-06 1.10E+01
TEthAGE CNGUNO 6.htE-04 6. 51 E.- 0 4 6.t1E 04 6.61E-04 6.61E-04 6.51E-04
TEENACE C:DW 1.66F-03 1.66E-03 1.66E-03 1.66E-03 1.66E-63 1.661-03
TE!hACE VEO. ING 9.57E-06 1.4)E-C4 3.04E-0) 3.04E-05 2.12E-05 0.00E*00
Tf EN AGI MFAT ING 1.49E 06 . 2.20f-0$ 4.76E-06 4.15r-06 3.93E-06 0.00E*00
TE.Lh AGE MILK ]NG 1. 3 9E- 06 2.04E-C1 4.41E 06 4.41E-66 3.65U 04 0.00E+00

.... .___..... . ... ... .... . . ,.... ...... ..._.... ...... ..................... ... .......... ..

Tr Eti AGF TOTALS 6.64P C; 2.67L-03 2.36E 03 2.39E-03 2.37E-C3 1.1tE*01

A0E FATHWAY EFFECT1V BONE AVG. LUNG f,I VE R MIDNEY GRONCHI
.. ...... . . . . . . ..... __._ ...._... . ... ... .-............ ..._--.... ... .... .... ....

ADULT IkdAL. 6.6?E-01 4.1CE-05 S.??E-07 3.01E-05 1.4eE-05 1.10E+01 i

'
ADCLT CEUG 6,51E-04 6.51E-04 6.51E-04 6. 51F.- 04 6.51E-04 6.SIE-04
AN LT CL44D 1.66L-03 1.66E-C3 1. HE 03 1.66E-03 1.66E-03 1.66E.03
ADULT VLc. IhG 5.19E-06 6.69E-GS 1.99E-05 1.99E-OS 1.62E-05 0.DDE+00 (

ACUL7 MFAT 2NG 1.14E-06 1. 3 2 P. - 0 5 3.93F-06 3.93E-06 3.20E-06 0,00E+00

A? ULT MI:J ING 3.210 C7 3.71P06 1.10E-06 1.10E 06 6.9BE-07 0.00rA00

Ar tLT TOTALS 6 64r-01 2.44*.-03 2.34E-c3 2.37E-03 2.35E-03 1.10E*01

t
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P F C I'JE i EhiA0Y FUE LS- Reno C r e.en COLEi MILDOS-ARLA (03/898 PACE 70
m 1 ; *.T 4 CASPER kY DATA: 1 : r ,m . I n 09/C9/93

?!NE ETEP hCV.HE R 1, 1-YiAR ACilGh PERTOS D'.' RAT I C$ Ik YR$ IS. $.0

W.;M:+F R |S K V.L=RJKCd it!.QGS Re 1. 2 p M, Y. l.SFM, != 0.DM, DIST- 5.4EM, IRTYPE*10

4,:CF R 190 ANWAL DOSE CC.F.F]"Mf NTS COMPi;TED TOR Tiil5 LOCATION. MRE.M/YR
_ .. . . . . . . . .. . .. ... ... _. .. _..... ... . .._ ..._..... ..

AOL l' AT H + A V EFFLOTIV ILO NE AVG . LUNG LIVER NICHEY 1+RON CH I
. . _ .........-. . . . .._ . _ _ _. .... . . . . . . . .. . ...._.. . ._. ... .. ... ......

INFAh? I W ri A L . 0.0 E+s0 C.f0F*C0 0.00E+00 0.0CE*D0 C.0DE*LC 0.00E+C0
INFANT PCChD C.0?L+00 0. 0 E. + 0 0 0.0CE*CC 0.COE+00 0.CCD 00 0.00E+00
INiANT C iEN 1 0.00E*00 0.0CE*C0 0.00D03 0. CUE *00 C.COE+00 0.00E+CD
I t.i A% * VF " INO 0.00r+00 G . C C .,+ L G 0,00E*C0 C . 0 0 F. * 0 0 C.0CE*00 0.00E+cc
IhrAh! FFAT ING 0.00E+0D 0.CDF ,s 0.0CE+00 C.CCF+00 0.00E+C0 0.00E*00
JNEANT M:LF IM 0. V'E + C 0 0.C L + C 3 3 OCE + r'0 0.00E+0C C.00E+0D D 00E+00

. . _ .. . . .. _ _...... . . .... __ .. . . . .... .... ...... . .- ..._ __. ..._ .

Ih7 AhT TOTALS 0.6CE*00 0.00E+00 0.CCE*00 0.00E+00 0.CCE*00 D.00E*00

ACF PATuntY fris0TI' taf LI VE;t M10NFY BRONCHI
.. _ . _ ___ . _ . AVG . LUh t'.._. .. _ .. . . . .. .._... _....-.

CHILD IhhAL C.trE*0C b.tF 00 0.0CE+00 C 00E+CD 0 CCf+00 0.CCE*00
Cr+ : Lc G4W ND C.ceE CD C.t0F+00 C.C.E*00 0.CCE+00 0.CCE+00 D.CCE+00
CE''e C.O J O C . C 0 f. + 0 D L.CCF+0D C 00E+C0 0,00E+DC C.COE*C0 0.00E+00
Cr:LD VLG. !W C 0 0 F * c .; C.00f*LD C.DDF+00 0. Cut +00 0.00F+CC C.00E+0u

M. AT ING C.ct:+,e 0 ME+LD C C'E*03 0.00E*CQ C.CCE*00 C.CCE*D0CP 4

i: LD M I LF ?ha C.<Eam0 0 r+00 0.FCf+00 0.00E+00 0 CCF+DD 0.CCE*00
. . . _ . . . . .. . _. . . . _ . _ ._.... .. ...

CHILD "0TA;5 u . C '. F * C , O L+ ^ C.00E+0C C.00E*00 0.00E+C0 0 CCE*C0

an rATha*Y LFtt; ;V R _or A'/ s ..U N LIV 1R FITNFY HRDNOMI
. _ . . . ., _ . . . . . . . . .. . __ ..

0 L'E+0C 0.CCE+00 0.00E+C0TFehALF I k u '_ g..;E*;C C.;CF+ . v.00t+00 J

TtrhA7 GaorwD D . C ; f. + 0 0 . 0f * L L C. OL+su ".00F+ 0 C.C?E+00 0.00E*00
t .N C..... s.J.i+CD 0. C 0 f + C. 0 C . 0 0 + t'D 0,0C? LC 0.00FiC0 C.00E+C0
.LLhaCE \tG. Ih0 0.006 60 0.00E*00 0.0Cf*LO 0.CCE+0G 0.00E+00 0.00E*00
TFLAACE r: AT 1h; 0 . 0. . * C 0 C.eDE+00 C.L t+00 0.DCE+DC 0.CCE+DD D . C Cf. + 0 0

Tt rh AJ P;1K :h; C.LCE+iG D . 0 L i. a C L 0.C;E+0D 0.fCF+00 0 CDE+00 G.CDE*CQ
. . . __ _ . . .. _ . _ .. ._ . . . . . .. . _ _ ._..... ___.____

7tLNAGE TCTALS 0.00E*00 0.C0t+C0 0.0CE+C0 0.0;E+0C C.CCE*C0 0.00E600

A' 0 FAThaAf EFFECTIV BDhE A G . LUNG LIVER EIDhEY BRONCHI
.. _ . . . .. _ . __. _ . . . . ...... .__ ., - -........... ....

A0 * 1NHAL. 0 00F+CD 0.L.i*VC C.0 F+0. C.0CE+00 9.CCE+03 C.00r oc
A :- Y GCVO C.C;t*00 C,00T 00 v.NE+C0 0.CCE*00 .v0E+00 0.Cf4+CD
AD ?* C tad . L 'J + C 0 v.CCE*L3 G,00E+00 C.CCE400 0.CDE+0C 0.0sF600
AL. * VLC. JhG Q.DCi6.. O DOL +00 0.CCE+LO 0.CCE+00 0 . C C E * 04 0,'OE*00

A:' . i V' Ai INO ,, . 0 / + 0 C 0.0CL+0C 0.00E+oD 0.CDE*C0 C.00t*09 c.30E+00
7: ,* F;lF IG C . C '.' 5 0: C.CC!+^s e.0CE+;C D.*0E+00 0.0tE*00 0 CDE+03

_ . _. _ . . ... . . . _ . ___ . ._ . ... _ . ... .....

0 0'f+30 C.ML*00 f.CCE*DC 0. rut +GC 0.00r+00AD?LT TOTALS C.r'E*0: ;

O
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PEGION: ENEAGY FMLS-Rene Crect CODE: MILDO9-APEA (03/09) FACE 71
METSETs CAsrER wY DATAt fituc.in 09/09/93

. 7 2ME STEP hM4hER 1. S-YEAR ACTICN PEH10D DVRATIch IN vas 1s. 5. 0 .

NUMSEA 18 t;AME. RANCH B.DG5 X=. 1.2R%, Y= 1. 5 R% 2* D,0M. DIST= $ . 4MM. IRTYPE-10

.~ ...... .......... ..- ....---_.-.. ...... -... ~....._..'./YE. _ .... .... . -....... .TOTAL A.NWUAL INSE COMMITMEN15 COMPUTER FOR THIS 14 CAT 100 MRFB
. . . . . . - . . . . ..

AGE P ATWAT EFFECTIV BONE AVG. LUNG LI VE.R E1DNRY BRONCN)
..._... .... _.. .,.._._. . ....+. n....-... . .... .......... ,+ .. . n.. .a .. ........+... ,,n_....

ZwrANT IkHAL. 5.21E 02 1.52E-04 1.42E-06 7.87E-04 3.06E-04 8.6aE-0.
.56E-05 9.36E-05 9.5EE-05 9. 5 6E-t') !1brANT CROUND 9.SfE-05 9. $ ETe 0 5 *

INF' Ast CicuD 1.44E-03 1.44E-03 1.44E-03 1.44E-03 5 44W-03 1.44E-03
INF ANT VEG. ING G.00T+00 4.00E*00 0.00E*00 0.00E*00 0.0CE*00 0.0DE+co -
lbFANT MEAT 1EC 0.00E*00 D. DOE +00 0.00E*00 0.00E+00 0.00L400 0.00E+00
IkrA% MILE ING 3,28E-05 6.50E-C5 1.20E-04 1.2DE-04 1.06E-04 C.00E400 -_....'t... .. .. ...... ...._ ... ~

*
!

INTANT TOTALS 5.37Z-02 1.7bE-03 1.67E-03 2.44E-03 1.95E-03 0.70E-01

.A CE PATHWAY FJ FECTIV tch t AVC . LL'NG ' LIVER KIONEY BHOWCHI

CHILD 1 xn AI. . 5.21L-02 .1.15E-04 6.61E-06 3.5CE-04 1.44E-04 0. 68 F.-01
CHILD f.ROVA0 9.56r-C5 9.56E-04 9.56E-05 9.66E-06 9.b6E-0$ 9.56E-05
CHILD CWO ; 1.44E-03 1.44r-03 1.44E-L3 1.44E.03 1.44E-03 1.44E-03
CM LD VEC. IM 2.60E-C5 1.14E-04 1.ME-04 1,39E-04 1. 0 ? E -- 0 4 0.00E*C0
EMILD MEAT 1hi 4.14E-C6 . 1. 6 B E.-0 5 2.2iE-05 2.21E+05 1,6PE-05 0.00E+00- a

chILO MILR thG b.23E-06 7.39E 0$ 2.42E 0) 2.82E-GS 2.07E-05 0.00E*00
. , _ , .. .... ..__.. _. . ... ~ . . _. ...__ ......._..... .... _... . ,__.... .. .....__. ......_____...._

CR1LD TCTAts 5.17E-02 1.51E-03 1.73E-03 2.045-03 1.62E-03 9.10E-01

A C T, FAT W Y EffTOTIV liOh K AVG,LUhG L] VER RIDNEY BlFJNCHI
... . . - _ . .._~.._... . . . _ . . . . . . . .... ...... ... ........ . .. ... ... + . n .......

TEENAGE. IhnAL. 5.21E-02 2.83E-04 2.83E-06 1.10E-04 7.2PE-05 0.68E-01
TUkAcr enouw: 9.56E 05 9.56E-05 9.66E-Ch 9. 5 6F.-0 5 9,56E-05 9.56E-G5
TEr.N Ac;E ri/"Up 1.44E-C3 1.44L-03 1.44E*03 1.44E-03 1.44E-03 1.44E-03
TEthAGE VEG. IAG 3.89E-06 5.7?E-04 1.24E 04 1.24E-04 1.02E-04 0.00E+00
TLEKACE MEAT ]NG 6.07E-06 8.93F-05 1.93E-55 1.93E-C5 1.6DE-05 0.00E+00

._..... ... ..........__.1.4sE-05..._._......__._. . 079E-Ob 1.79E-05 0.00E+0*EEkACE M!LK lh3 5,646.-06 8.29E-Gb
_ _ . _ _ . _ . .. . .. .. ... . ....__. .. ....

p

TTENACL' TOTALS 5.37E-02 2.66E-03 1. *' 0 E - 0 3 4.55E+03 ).74E-03 8.70E-01
e

AGE PATW M FJ FECTIV PON?. AVG.LVWG LIVER RIDNEY BRONCHI
,

ADVLT INsAL. 5.21E-62 1.66E-04 2.36E-06 1.25E-04 6.00E-05 8.64E-01
AX LT GRoap 9.5EL.05 9.56L-05 9.56E-05- 9.56L-0$ 9.56E-05 9.56E-05
ADVLT CLOUD 1. 4 4 t;- 0 3 1.44E 03 1.44E-03 1.44E-03 1 44E-03 1.44E-03.

A' ULT VEG. }W3 2. 3 5 F.~ 0 5 2.72E-04 8.04E-Cl 8.00E-05 6.606-05 0.00E*D0 'IJ
ADVLT NEAT Ik3 4.6*,E 06 5.37F-E$ 1 60E-05 1.60E-05 1.30E-65 0.00E+00
ADJ MII.E ING 4.30E-06 1.51E-05 4.48E-06 4.48E 06 3.65E-06 0.00E*D0.. ' LT_ _ _ . . .....s. . ~, __ . .._ ....... -- _ .... . _.... . .. . . . . _ _ _ _ . i........ ......

ADULT TOTALS 5.371.-02 2.04E-03 1.64E-03 1.76E-03 4.68E-03 8.70s-05

O
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hT "!:'N : EkEP;Y F'JE;5 Rerm C reen COLE: P. LDOS-An!.A (03/094 F A01: 72
P''sti CA!PER AY CATA: f : r ur. . in 09/09/93:

T ! *?. STER NJMaLA 1. 5 YEAR A CT IC'h r t e. : . , DURATION IN YP5 15. 5.0

h'J7W R 19 N AM E * S','N D R L' 5 ' $ %NJ!! A= 4 CYN Ya 6.6RF. Z= 0 fM. EIST= 7 .1 E M, IRTYPE*10

4fCfR190 ANNJA: ICitE C M i*MLNTS C #FUllD FOR THIS IDCATION, MREM /YR
.. __ .. . __ _ .. _ __ .._. . _._ .. .. . . ... _. . ._ . .. __ ..

ME P AT'u AY fIFEC'IV IEhE AVO.LUNO LIVEH K!ONEY DHCNCH!
_.... . . ___ .- -. _ .. . . .. .. .. .... ___ _.. . . . . ._ _

IhPAv! Ih-AL. a DOE +CJ 0.CCf+0D 0,00E*00 0. 0 0 F. * C0 0.00f*C0 0.0C.*00
thfAMI CCUND 0.00t*C0 0.00L*0D O.0LF+0C C.00E*D0 0.CDE*C0 0.00E*00
thfANT C: ? C.vci+^ w.0M+00 C.00E+00 0.00E*00 0.COE*c0 0.00E+0C
IrAhT vt *; . ! N.; C . C t r. + ( 0 0. 0 a' 'C0 3.0vr+vC 0.00E*00 0.0GE+C0 0.00F.+03
IhFAWT F AT |NG 0.0 f*CC L.0'.f+ 0 C.CN+00 0.00E+00 0.00E+C0 0.00E*00
INiANT FILM I h:: C.00r+00 0.001+0C C . O s. * 0 0 0.00E+00 0,00E*DC C.00E*D0

. . __ . __ ___ _ . . . _ . _ ..... . ___. .. _ __. __. .. . . .__. . _. . __ ..

INFAkT TCIALS 9 |F+00 0.00EeGD 0.CGE+00 0.00E*00 D.CLE*00 0.00E+00

A '; * TA:HWAY E? t !.CT 14 2 N E 1. v C . L L'h ". 1. I V E R E !::NEY BRDECHI
_ . _ . _ __ _ _ .. . .. . ... . ___ . _... ..

CO:LO INnAL. 0 . 0 0 F + i:0 0 sCE+00 C . C C 5. * D D 0.00E*00 0.CCE+00 C . s 0E +C0

ca.5c C Nh; C . . . i- i, C.0Cf+w0 0 . n t. * 0 0 C.CCE+03 C.CCE*03 3.00E+0D
CF:d C LO'JL U . C ::F+CC C.u.f+LO 0..;Li6. 0 00E* C D.CCE*00 0.00E*00

s CeF C.CCE+C0 0.CCE*00 0.cDEe00 0. D L'L + 0 0
0 . L ';l. ' 0 0cH:. Vro Ikg C . 0 ::F .0

*DC D , 0 r-! + U C 0.00R*L 0.0DE*00 0.00E*GD'' M I i!; wr.- ih; D . . [ F * C ')
CHI s Mi1F :h0 N D8+ O. e+00 C.C0i+C0 C CCt+C0 C.v0E+00 C . C 0 r. * C C

. . _ _ . .. . _ _ _ . . . _ . . _

r : ;.0 0 A La C . t FI. . ! D ^ ! OD 0.C'A * 00 0.00E4u" r 'E400 0.0CE+CC

Am rAln Ay rtFE riv N:wi Asc. %; Lrve n M1;Nry poNCHI
. . .. - - . _ _

C . 0 0 E 4 U '' OLF+M C y0Fer' ".00re03 0,00E*00'

. . . a i. . 3.us. *LO 0.c:E+0C C.COE*00 0.00f+C0
I NsN IN-A . F

TE! h A:E . t ';S 0 w ! * .

TF F N AGE. r t.a c c t.00g+0g C. '. E * C D D.00E*0C 0.00E+00 D.COE*D0 0.00E+0D
TfFAAGF VT 2 I h '; C v0F+00 L. . . 5+CC e.CGE+DC 0.0;E*LO C.J0E*00 0.00E+0D
T i i.N A M FTAT IhG C.0CE+s0 0.00t+00 0.00E40C C,00E*0. 0.00K+00 0.00r+00

.
M:;R INO EJ 0 v r+00 C C0F+0. C.00E+C0 L.00E+00 0.00E*D0

'_ i t h A '' E. _ _ .___ . _ __ _ ..____ . . . . . ..___. . . . ._ . . . . . ... _

F FN ACE T 'T A * S C.vbr+D0 C.CCi+iD C.00E+00 0.CCZ+C0 0.0LE*00 0.00E+00

PATWAY EFFT.CTIV FGh ! A W; LUNO LIVER F;CNEY DROkCHIA't
. . . - ..... _.... .. _ . _. .. .. ._. ._ .._.... _. ___ .__ . ..

._

A JL* |NnAL. 0.00L 00 C.CCE+CD T."Cl*0D 0 00E v0 C.t:f+00 0.00E+00
AZ ' GPCiNC C.w:L*C0 0 Od**. C . C f.i E * 0 0 D.CCE*C0 0.COE+00 D."CE*00
?; w~ P. > C.' r CC v DDL*L* C.DDE*DC C.CCE+CC D.bOE+00 0.u:L*C0
A :. .! VF 1h- C.u r J 0 CCi*v0 e. C :;: + 0 0.00E+C0 C.00E+00 0.00E*C0

v.. +;C D. 00f a t e C. DOE +0. DM + C0 0.00E600 0 00r+00
O . C '' * C D

A U'' . T Ff T IN3
n . 0;t+^. D C E + [' O F t+f0 0.LLE+00 0.00E+C0A; ;.T P ; ;.) 'h]

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

A :'v ' ;i A ; .t G ~ir+00 C.P * L COE+o LCE*ED D.D0E+C0 0 00E+C0

@

|
|
i

|

@ i,
1

- ATT 18.180

(Revised 2/94) I

i

I
,



..w-a.;. .- - ~ - - + . . ~ ..., . . - - .. . .- ~ . ~ .n - ~.... -- --~:- ~ . ~ , . - ~ . . . ~ . . n.. . _ .~....~.-
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i - RL;; TON : ENERGY FUELS-Reno Creek CODES MILDOS-ARIA 403/89) PAGE 13
METBET: CASPER esY DATA: futun.in D9/09/93*

TIME STEP NUMTER 1, 3-TEAR ACTION FER10D DURATION IN YR$ 13.. S.D

AU MER 19 hAME-$UNRRUST RANCH X= 4,0FM. Y= 6.6KM, E* 0. 0M. DIST* 7.7EM, IkTYPE=10

.
t

THIS IECA MREM /TR
......... TION............................-.. ......

70* A1. ANNU AL DOSF CCHMIT*ENTS COMPUTf D IT*R
.... .......... ......_........ ............,..+..... ....

J
'

ACE PATHWAY EffECTIV BONE AVG. LUNG LIVER K1DNEY BetONCH I
1. .... . ........., - - - ....... ................ ___.......-- .. +.._..-_.. +...... ._. . ~ ..........

INFANT INnAL. 2.60E-02 a.31E 05 7.41E-66 4.32E-04 1.688-04 4.33r-01 ' !
JNrANT GROUND 4.77E-05 4.77E 05 4.77E-05 4.77E-06 4.77E Ob 4.77E-OS - 't
INFANT CU.PJD 6.99E-04 6.09F-C4 6.,$VE 04 6.49E 04 6.89E-04 6.89E+04 ,

IM ANT VEG. ING 0.00E400 0. 00f'4 00 0.00E*00 0.00E+03 0 UGE*00 0.00E400 [
* !NTANT PF. AT ]NG 0.00E*00 0.00f+DO 0.00E*00 0.00E+00 0.00E*00 0.00E*00
'

. . . . . , __.~.............~... ..... .... ........... . ~.. . ...- ......... . ....... ....5.~. 0.00E+00INFAWT MlLF ]NG ).$0E-D$ 3.$6E-0$ 6.61E-05 6.61E.Q$ ).93E-0
.......

1NT ANT TC7ALS 2. 6 7E -C2 8.56E-04 e,11E-04 1.23E-03 0.63E-04 4.33E-Cl {

P ATitW AY EFFECT1V POFE AVD.LONG 1]VER KIDNET BRONCHj. AGE. . . ........... ... ... . .......--......_. __ ...... . ... ......_..._..... ....... ..... .......
I

,

CHILD JNuAL. 2. 6 |:E- 02 6.30E Ds 3.64E-06 1.92E-04 7.90E-05 4.33E-01
CHI!,0 C OUND 4. 7 ?E-C $ 4 . 7 7f.- 0 5 4.77E-05 4.77E-05 4.77E-05 4.77E-01 +

CHILO cicuD 6. 9 9E-04 6.89E'04 6. 8 9t- 04 6. 9 9f.-04 6.89E-04 6.09E 04
CH:1I VE3, IhG 1.43E 05 6.47E-05 7.62E-05 7.62E-05 5.60E-06 0.0DE+00d

CHILD MEAT INC 2.27E-06 1.03E-05 1.21E-0h 1.21E-05 8.91E-D6 0.00E*00

. . . . . . . . . . . . . . . ... -,._.....__ . .. . . ~ . . ... ... ..... . . . . . . . . . . - . .....1.13E-05........... .
,iCH;1S Mil 5 INO 2. 9 9F. - 0 6 1.31E-GS 1.54E-OS 1.bE-05 0.00E+00

. ..

C tt ! LC TDTALS 2.67f-02 8.99E-04 a.44E-04 1.03E 03 B.92E-04 4,33E-01
J

ACE PATHEAY EtFECTIV BLNE AVG. LUNG liver KILNEY BRONCHI

$

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

TELNAGE I NH A1. . 2.60E-02 1.S$E-04 1.56E-06 8.22E 0$ 3.95E-0$ 4.33E-01
TFINACE CROUND 4.71E<05 4.77E-05 4.77E-05 4.772. 0b 4.77E-06 4.77E-05 !,.

urNA;E Cloun E.09E 04 6.59E-04 6.59E-04 6.89E-u4 6,89E-04 6.89E-04J

i iErNA3E VF : . ING 2.13E 06 3.14E-04 6.19E-05 6.79E-05 5.62E-0$ 0.00E*00
1 TF t.h A0E M AT ING 3.3)E-06 4.9CE-C5 1.C6E-05 1.06r. 0$ 0.77E-06 0.00E+00

TLENAGE MILM ING 3.09E-06 4.55E-05 9.83E-06 9.63E-06 4. 0.00E400
; . ...._.... ......... .................. . ... ....................................... 14E-06..............._... -.

t

TEENACE TOT A LS 2.67E-D2 1. 3 0 F. -0 3 8.21E-04 9.00E-04 8.50E-04 4.33E-01 .
6
!

. .. .... ..._.... ._......._ .._ ..._...-...-.. ...... ..........._.._.... _.... . ..................
jACE PATHKAY ErfECTIV DONE AVG.LVNG LIVER M .! DNE Y BRONCH 2 .

.

ADULT IkSAL. 2.6DE-02 9.14E*05 1.3CE-06 4.85E-Oh 3.26E-05 4.33E.01
ACULT CFDUNC 4.77E-05 4.77E-Ob 4.77F-05 4.77E-0$ 4.77E-05 4.77E-C$

4 ADULT c le',C 6.0 % -04 6.89f-04 6.89E-04 6.891-04 6.89E-04 6.89E-04

j AOU L1 VEC. IhG 1. 2 9E- C S 3 . 4 9E.- 0 4 4.43E 05 4. 4 3E- 0 5 3.61E-05 0.00E*00
A".U LT PEAT ING 2.SSE-06 2.96F-05 8.76E-06 8.76E-06 1.14R-06 0.00E*00

,

ArtLT MILM 1h3 7416E-07 5.27E-06 2.4tE-06 2.46E-06 2.00E-06 0.00E*004

.. .._...._ ......... ...._. ..._.......................... ......... ........... ....._. ................ r

A.?t LT TOTALS 2.6 &-02 3 C2f.-03 7.94E-04 8.61E-04 8.15E-04 4.33E-01

r

4
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i

1
.

h t '' 4 LN E NLa|:f FvELS-Ra o Creek CCCE: P T LCK15 - ARF A (03/09) PACF 74 .

M r,i f* CASPfR WY LATA: f run.in 09/09/93 1

7 ! ** E S T E.P N'JMM R 1, 5-1LAR ACTits PERIOD DURATION IN Yns Is. b.0
'

C

W ',m ttE 4 20 F M8Ea O A1.1. } , MIGHT X* 7.0FM, 1* 6. ?M M. 2 0.0M. DIST= 9. 7 xM, IRTYrt=10
1

4CCFR197 ANEUAL OSE COMMITMENTS COMPUTEJ THIS Ic^ATION, MR EM /ift
. _ .. . __......_ . . .. . ' F OR___ .. .._....._.. . __. ..... . . _ .

ACE PA;HWA) BOhE AVG . L*J h G .IVER HIDhEY BROkCHI
. .. .. ._ _ _ . ..EF F t C'.| l V..... .. . . __ ..... .._ . ... ... .. .. ...... . .._..

INFANT :hnAL. 0.00F+C0 0.DDie00 0.00E+00 0.0CE+00 0.00E+00 0 DCE+00
:hTANT G OUND C.COE+00 0.3CE*C0 0.00t+0C 0.00E*00 0 . 0 0 F.+ D Q 0. 00 Fa 0 0

]VFANT C :MO 0. D CT.+ 00 0.00E+00 0CE+00 C.0CE+00 0.00E+00 0.00E+00 ,

INFAh! VFC. Ih3 0.CCE+C3 0.00E*00 0.CCE+00 0.00E+00 0.00E+00 0.0CE+00 i

INF ANT MLAT IG 0.COE*C0 0.0CE*CQ C.DCE+0C C.00E+C0 0.00E*D0 0.00E*00

1hiANT FILM thG 0.00E+D0 0.00L+00 0 . 0 C 2. + 0 0 D.CCF+C0 0.00E*00 0.0cE*00
_ .. _ . . . . . . . . ... . . _...... __ . . .. . ... _. _ _ . . _ . . . . . _ . .

IhFANT TO I A'.$ 0.CCh+r0 0.CCE+C0 0.CCE+00 C.CCE+00 0.00E+03 0.CCf+00

ArE PAI NAT FTFECTIV NNE AVG. LUNG L]VER $ 1[<NE Y BRC;NCM }

. ... . _... . _ _ _ .. _ _ . . _. . _. _ _ . _ .. .. . .... . . . .,.

Ch! U IhPAL. 0.00E600 C 00E400 C.0CE+00 0.00F+C0 0.00E+00 0.00t+03
CP _., Co. ND n.0.5+0C 0 00L*"C 0 CCE+03 0.00L*C0 3.00E+CC 0.00E400

^ CCE*00 0.CCF+00 C.00E*00 0.COE+0C 0.CCE*C0Cn1LC C.. JD C.00E*CU
<F L.' \rG, th3 C.0Dr*C3 0 CDr*00 C.0]f*00 C.00f*00 0.CCE*00 0.CCF+00
Ce.it M' / T ING i v ++C0 0 OCF+D~ C.00F600 0.baE*00 0.CCE*D0 0.CCE+00
C1 : L1'. FILK 1hu . 0 0. r 0.00E+r ..CCE+00 0.CCEaC0 0.C3E+00 0 00t+C0o

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

CH ; LO * 'T A LS ^.CJ+00 C."CE*C0 C.00E+00 0.00E*00 0.CCL+00 0.00E*C0

ACF P Ai tta A Y IM :NF AV G . LUW LIVLH NIONET I4 ONCH 3
. .. . U f t '' " _I V _ ... . . . . . ., _ _ . ... .. .

TEE N A: E IN4A1, C.00EsCO C.uCE*00 0.00E*00 0.c0E+C3 D.CCE+0D 0.00E+00
n ! h AR aam ha 0.CCE+00 0.00P+00 0.00E*00 0.00!+00 0.c0E*00 0.00 faco

TEf% ALE CLCJC 0.CCE400 C.DDL+00 0.00E*00 0.00E+00 0.00E*00 0.00E+00
TffhACE VFG. 2%G C.0CE*D0 0.v0E CD G.00E400 0.0CE+00 6.0CL+00 0.CCE+00
TfisA;E MEAT ING 0 . '' Ol + 0 s 0.COE400 0.000+0G C.00E+30 0.0CE*00 0 CCE+00
11EhAGE M;LK 1hG 0,(."+^, 0.00teDO 0.00E**0 0.00f+00 0.00E*03 0.00E+GQ

._ _ . . .. . _. . . . . ... __.. _ .._ . . , ... . .... ....._.. .. . ....

TI t h A ~,E TOT A!.S 0 NE+CC C.0CE+WO 0.00E+00 3 00E+0C C.DCE*00 C.00E+00

. _ -_ . ._ .. _.. . . .. .. _.._ .. .. ... ... . . . . ._'DNEY. ___ . _ ___ . ...LIVER F BRONOM1AGE P ATMAY trlFC*iV ION E AVO.!.UNG

Ac ' t IW.AL. 0.n EsCC 0.0?E*00 0.0GE*00 0.000+CC 0.00E*C0 D.DCE+00
A.T ? GROJNC 0.CCr*00 ..CCE*C0 0.0Cf+C0 0.0CF+00 0.00E*00 0.000400
A:n i.T T' O.04t*00 C.C0F+00 0,CCE+CC 0.00E+03 0.CCE*00 0.00E+00

0 . C O .. L3 C.L.M+0C u,0CF+00 0.00E+00 D.CCE+00 0.00l*00A% ; T vt J IM
- C C r. 0 0 0.00E+00 C 00f.'DC C OCE+00 0. DOE +00 0 DCF+00AN LT yr f.7 jg

AL - M!LK IkG 0.C?E+0C 0 ME*03 0.00te00 0.00E*00 0.0CE+00 D.CDF+00
__ . . . _ . _ . _. . . . . _ .. .. . .._ _ ._., . .. .. . . .~

ADJLT T O 9 LS 0.00E*C 0, r**v C.CO.+6C 0.00E+00 0.00E+00 0.00E+00

0

0
ATT 18.1-82

.
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..m r s .m.. . m_. _ _ ; . . . . . . . . .._m., .m

F,

PE010H ENERGY t' VEL 8-Reno Creek CCrt : M11.D0s - AR EA 403/996 Fact 75
MET 3r.f t CA5PER WY - DATA 4 f run.An 09/09/93

.

TIME STT.P NUMara 1, 5-YEAR ACTION FERIOD DURATION JN YRS IS. b.0

WMBER 20 WAMI-DALE 1. WD10HT 3= 1.0KM, Y= 6. 7EM, E- 0,0M, DIST* 9.7FM, IRTYPE+10

.. ....,....................... ....TCTA1. ANNUAL DOSE COMMITMENTS. COMPUTED FOR THI5 LOCATION, MREMtTR....... . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . ~ . . . . ~ . . . ~ . .

ACE PAT W AT MIECTIV Tm)N E AVC. LUNG LIVER RIDNEY BRONCHI
. ..... ........ ... ... .. . ................ ... ..,..................-.. ........+ ........... ~.... .

IEFANT INHAL. 2.07E 02 1.20E-04 1.13E-05 6.24E-04 2.43E-04 4.17E-01
INEANT CMOVND %,36E-05 5.36E*05 5.36E-05 5.36E-05 5.36E-05 S.36E-05
1NFANT C1.CJD 9.73E-04 9. *f 3 E- 0 4 9,73E-04 9.73E-04 9.7JE -04 9.73E-04
thrANT VE.G . ING 0,c"E*00 0.00E+D0 0.00K+00 0.00E+00 0.00E+0D 0.00E + 00 -
thTANT MF.AT ING 9.00E+00 0.00E+00 0.00E+0D D.00E400 0.00E+00 0.00E+00

..... ... .. ... ............ ... -... .. . . . . . . . . . . . . . ....... ~.... ~..-05INFANT MI LK ING 2.RE-05 5.1 E-05 9.55E-05 9.55E 9. 4 2F,- 0 5 0.00Fa00
. . .. ...~.. ......... ..

IhrANT To1ALs 2.97E-C2 1.20E 03 1.13E 03 1.75E-03 1.35E-03 4.7st-01

..... .. .. . . . . ..... . . ~ .. . ...- - -....... ~ . . ... .... L..IVER--.. ,. .....IDNEY........ .....--._IAGE FAf %AF IFFECTIV J+0N E AVG.1NNG R BRONCH

CHILD ! w AL, 2,0 7F- 02 9.11E-05 5.29E-06 2.17E 04 3.14E-04 4.77E-01
CHILO CROUND 5.36E-05 5.36E-05 5.36E-05 5.36R-05 S.36E-05 5.36E-05
CHILD Cli.wp 9. 7 3E44 9.13 E - 04 9. 7 3 F.-04 9.73E-04 9.7)E-04 9.73f-04 [
CHILc VEG. Iku 2.0tE-0$ 9.35E-05 1.10E.04 1.10E.04 8.09E-05 0,00Ee00
CP.1 La N AT ING 3,7+E-06 1.49E-t5 1.75L-05 1 ?SE-05 1.29E-05 0.00E+00
CH I LD MILx JNG 4 18r 06 1.9CE-05 2.23F 05 2 23E*05 1.64E-05 0.00E*00

. .... . ........... ...-... . .. -- - ... . .....~.... ... .. ~. ... . .. .. .. .~ .. ... ..

CH I L|| TV1 ALs 2.97E-02 1.25E-C3 1.lsE-03 1. 4 5f. - 0 3 1. 2 5F,- 0 3 4.15E-01

Act r ATne. A Y ErrECTIV DONE AVC.LONG LIVE.R R]DNEY BRONCHI
..... ....... ............ . . . . , . . . . . . . . - . . . . . . . , . ......................... ....... ....... ....... ,

TEfhAGE INwAL. 2.47h-02 2.25E-04 2,27E-06 1.19E-04 5.71E*D5 4.77E-01
TEFAAGE CROUND b.3&E-05 b.36E-05 5.36E-05 5.36E 05 5.36E-05 5.36E-D5
TEl.hAGE C'OUD 4.73E-04 9.73E-04 9.73E-04 9.132-04 9.73E-04 9.73E-04
TELHAJF VF.G . ING 3.0*E-05 4.54E-04 9.01E 05 9.01E-05 B.12E-05 0.00E+00
TEEWAGt MIAT ING 4.42E.06 7.08E-05 1.53E-05 1.53E-05 1.27E-05 0.00E+00
TrikAGE MILE JNG 4.47E-04 4.5tE-05 1.47E-05 1.42E 05 1. lee-05 0.00E+00

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

Tt.ENAGE TOTALS 2.91E-02 1.84E-C3 1.16E-03 1.27E-03 1.19E-03 4.7eE-01

ACE PAThmAY F.T7 ECTI V LON AVG.LUWG LIVER k1DhET BACNCHI
. . . . . . . . . . . ~ . . . . ... ..............- .. ................-........~ ..........- -.......~ ~.- --. ..

ADULT |NhAL. 2.87t-C2 1.32E-04 1.09E-06 9.91E-05 4.76E-05 4.77E-01
ADULT cnovNo 5.36E 05 5.36E-05 5.36E-05 5.36E-05 5.36E-05 5.36E-05
ADULT C1DJ s 9.73E-04 9.73E-04 9.73E-04 9.73E-04 9.73E 04 9.73E-04
ADULT VEC. iNO 1.87E-05 2.16E-04 6.41E-05 6.41E 05 %.22E-05 0.00E*00
AOULT MEAT 1.:G 3.69E-06 4.26E-05 1.27E-05 1.27E-05 1.03E-05 . 0.00E*00

1.04E.06 . ~.. ......... ~ .. ...... ~ .... .~ .....-......-- ~.... -- ~ ..- ~1.20E-05 3.55E-06 3.55kO6 2.90E-06 0.00E+00ADUL* MILK jnG
.,... . . . , . . , . . . . . . . . . . . . . . .

AWLT TO7 A1.3 2.97DC2 1.43E-03 1.11E-03 1.21E-0? 1.14E-03 4.78E-03

G<

1

h

,

i

;

O
d

'
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RFGIN t EhERGY f"VI LS-Rerio C rook 00CE: M LUC 5-ARLA (03189p PACE 78
M't!ET: C A5PER k'Y DATAt firyn.in 09/09/93x

N' MSI.R 1. P Y E. A % ACTIOW FERICO WH AT I ON IN Yks Is. $.0TMC STEP J

k va'CF R 21 h /J''E - W A I GH T M* 13.4PM Ya 10 SPM, 2* 0.0M, DIST= 17.0KM. 1RTYPE-10
l

1CCtP;90 AhhuAL Wc F !. "Ctm;IMrN15 CU*FVIID FOR T s4 I S 1/OC AT I ON . MREM /TR i

.... ... . . . .. . . ...... ..... ....... ... . . _. . .. .......... .

AGE PAT. DAY FFFECT!V CN E AVO.LUEG LIVER FIDeit y BRohrMI
. . .... ... . . _._ _ , . ...... . . . .. . .._. ... _ ,.._...... .. ..

I NF AtiT 1hMAL C.i r '' C 00E+0C 0,00F*UC C OCE*00 0. D C:' + C 0 0.00E+00

I Nr A*iT GROJP J 0. 0 . D o *' + 0 0 0.00E+00 0.00F +CD 0.00E*D1 0.00E+00

IWrANT CIDua 0 *v 0 cc.*LD C . C C f. + 0 0 U.ME*00 0.00E+C0 0. 0 0 F. + 0 0

!hTANT Vi " . ING 0. E800 k.0aF+00 C.DCF+CC 0.CDE*00 C.CDE+C0 0.00E400
INE AU F r. A T 1 *v 1 0. 0E+00 c , ric t' + 0 0 C.DCF+00 0.00E+0D 0.00E+00 0.00F+00
thfANT P ; 1.N l irJ 0.00E400 0.00E+00 0.00E+00 C.DCE*0P 0.00E*00 0.00E*00

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

IhFAN' irTALS a.0;E*C0 0.00E40^ 0.00f+C0 0.0CE+00 0.CCE+00 C.CCE*00 ,

i

A0E PATHWAY E* * * *T I V WDNE AVG LUNG LIVER FIDNff DRONOMI

j . .._. . . . .. _. __ . . . . __ _ _ . .. .. . ., .....__ . ..

I

f C a i LD IN4AL. D.C0f*00 0 00F+C0 D . C G r. + 0 D 0 COE*00 0.0CE*00 0.00r+C0
I CP;LO CROt'C C.LDrevi 3.00!+CC C.C0t+0D C.0DF+CD 0.00E+C0 0.00E+0D

C.0CFa00 0.0CL*CC C.COE*00 0 . C C F. + D 0 0.00F*0De . LD CinJD 0.0;Fev.

CH}LD VE3 [h5 D.CtF*C0 0.0cF'00 C.0;F+00 0.00E+00 C.DCE+00 0.0DF+00 i

u ! ! E. m>T 2 N r. .L. *'r 0.00t+00 0 00E+00 . Cur *03 C D E. F + 0 C D.00EeCD |

Cr in V ; !# INC 0 . 0 : F.- C.00 400 v . 0 0l * .,0 D. CE*C0 C.DOF 00 C.03E*00 !"

. . . -- . . . .. . -,

Cn d TOI ALS C C E * P "' C 00E* ^ L.00E+00 0.00E*00 v.00F+00 0.0'J+00
|

ALF I A1 % A ' TFFE"*IV N N E. avg.LCkG . ! vt |4 W 10h t.Y B4 Eh!
.. . . .. - . . -

TFisACE P;1 A L 0.LCha 0 0.00E+C3 0.GJh*00 0 DCF500 C.00E+.0 0 00E+00
*EthACE ':m hD 0.03L*CD C.00r+J3 C . 0 01.4 00 0.uCE+00 0.tCE*00 0.CCE+00
T!?%ASE C;OLD 0. C C E + 00 0.0JL500 C.CDE400 0.00E*00 0.0CE+0D 0.00E+00

,

TL*hs0L ,. INC 0.v.i+C0 f.00t+00 C.CCE+DC C.DCE+00 h.00E*00 0.CCE*00
'

i TEihACE VFAT |NC 0. C CE * C D 0.00T*00 0.00E+00 0.COE*00 0.00E*00 0.00E*07
'

' *EFNAGE MILE IN1 0.CCE*Fs 0.0aE*P9 0.CCE400 0.00E*00 0.RLE*00 0.CCE+00
- --- - - --- - - - --

'0E+DD---
- - - - - - -- -- * - -----------

C CCre00 n.00E*00 0.00E+CDTY LhME T'c i ALS 0 CUE 600 G.LCE+0C y

|

ASE FA7hnaf EffiO*!V 4AE AVO. LUNG LIVER FJONEY BROkCHI
. . . . . . . . . ..... . .- .- ... -... . ... ..... . ...................

A n ..! I h h A !. . 0.CCf*00 0 . 0 01. + C 0 0 . D '. E 4 0 0 C.DCE+CC 0,00E+00 0.00E*D0 i

e LT cpw 0.0;f+00 0. CCP * D0 0.00F*GC 0.0CE+00 0.00E+C0 0.0CE+0D
|Ar"LT C Lc'.;D .CDt+0L C 0 ;t. * r,0 D.CLE*00 0.00E*0C C CCF*00 C . C C f.+ 0 0

A :K ;.7 .1 7 . ING 0.0LY*C0 9 COL +.0 0.0CE+00 0.' CE+Cr 0.CCE+00 0.DCF+C0 ,

Arm ! PCAT 2h3 C . . .J. 8 0 0 C . 0cE *00 C , 0 0 f. + 0 0 0.00E+CG D.DOF+00 0.00L*00 i

A:.J L M1;F *NG 0.00r*C0 C. CE*C0 v,00E*30 C.00Le00 0.00E 00 0.0CE400 |
._ . . _ . - . . . .. ...___ . _ .. .. . . .... . . . . ._

AT T Y t! A LS 0 0 0 0. * f 0 C GE+ 0 C.CCL+00 0.00r*00 0.00E+00 0<00E+0C

I

O '

O

- ATT 18.1-84
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a 4- ..~m,x.*. . ._$. _ . 2 , ., ~~_ .~.m._., - - _ . _ _.m ._.r _ . _ _ . .,_. . _ . _ _ . _ _ _ _ . __ _._- _ _____.__

>

?

REGIONt ENERGY TUELS-Deno Creek CODE: MI L1;os - A RE. A (03/89) FACE 77
METSET CASFER WY DATAr fsrun.in 09/06/93

, .

. TIME STEP NVMMS 1, 5-YEAR ACTIDN PERIOD DURATIDN IN YRS 15. 5.0 ,

..
MVMBER 21 hAME* WRIGHT X* 13. 4 RM, Y= 10. 5 F M. 2= 0.0M, Dist= 17.0MM. IRTYPE.10 i.

I
TOTAL A7.NUAL DO5E COMMITMENTS COMPUTED FOR THIS 1DCAT MREM /TR

...... ~. . . ....... ... . ....... ...... .._ . .-..-.............10N._... ............... ~....-

ACE P ATiteiAY EFFECTIV BONE AVG.1?JNO LIVER E!DNE1 BRONCHI
. ....................... . ...~........-............. - . ... . _ .,..... .............. ........ . 9

ihrANT INFAL. 1.24E-02 1.56E-04 1.49E-05 8.12E-04 3.16E-04 2.06E-01
j ' thrANT GROOM 3 2.36E-05 2.36E-05 2.36E-05 2.36E-05 2.36E-05 2.3tE*05

INFANT CIDUD 8.15E-04 a.15E-04 s.15r.04 0.1bE-04 S.1bE-04 0.15E-04 [
J INFAkT VEu. ING 0.00E*00 0.00E400 0.00E+00 D.00E*00 0.00E+00- 0.00E*00 >

$ IhTANT PUT ING G.00Ee00 0.00E*00 0.00E*00 0.00E*00 0.00E*CD 0.00Z+00
INrANT P:LR ING 3.39E-0$ 6.70E-05 1.24E-04 1 24E-D4 1.10E-04 0.00E+00

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

INFANT TCTAL$ t,33E-C2 1.06E-03 9.18E-04 1.78E-03 1.26E-03 2.01f-01 1

ACE PATp AY EFFECTIV BONE AVG.LUNC LIVER E!DhEY BRONCH 1
. , ._ _ . .. ......... ........................... .~ . ......... ..... .. .. ........... ....
CH w IkhAL. 1.24E-02 1.1tE-04 6.46E-06 3,61E-04 1.49E.04 2.06E-01
CH110 CRG.'ND 2.36E-0$ 2 . 3 6f.- 0 5 2.36E-05 2.36E-05 2.36E-05 2.36F-05 f

*
cu!~ ciced 8.1?E-04 0..hE-04 s.15E-04 8.15E-04 0.11E-04 9.1$E-04
cm L? VEC. ING 2.69E-05 1.22E-04 1,41E 04 7.43E 04 1.05E 04 0.0CE+00
cx: LS MFAT ING 4.27E-06 1.94E-05 2.20E-D5 2.2aE- O h 1.69E-06 0.CCE+00
CHILD Mi1J !NG S.44E-06 2.91E-Oh 2.91E 2.13E-06 0.00E*00. .. . .. . .. ........ . . , . . . . . . . ..t 4 4. n- 05........ .....__..... . . _-Ob. .. .. ........ .. + .._... r

.

CN I L ? OT ALE 1.33E-E2 .1.12 E - 0 3 1.04E-C3 1.40E-03 1.13E-03 2,07E-01
e

A C f. P A7 WAY UfECTIV h0N f. AVG. LUNG LlVER FIDNEY DNONCHI#

i ...._ _ .. ,, . ......... .. . . .. .. ... ........ . ... ___.............__.._....... ......._......

TitNA0E IWhAL. 1. 2 R- 02 2,OE.04 2.*tE-66 1.ME-04 1.43E-05 2.06E-01
ilEAAGE GROUND 2.36E 0$ 2.J6f-C1 2.35E-05 2.JEE-05 2.36E-05 2.36E-05
TEENAGE CLOU3 8.15E-04 8.16E-04 4 .1 W - 0 4 0.15E-04 4.1SE-04 4.15E-04
TEFA A3T. VEG. ING 4.01E-Ob h.90E-04 1.2tE-04 1.20E-04 1.061-04 C.CGE+00
TEFNAGE PEAT ING S.27E-06 9.22E-06 1.99E-05 1.99E-Ob 1.65E*05 0.00E+00

_. .. .......... ........................... ..
-C$......,1.8hE-05........... .. shE-05..... __... 1 53E-05.... .... . ..... [

TEENAGE MILE ING h.82E-06 8.56E 1 0.00E*00 -

.~

TEEkAGE TOTALS 1.33E-02 1.9CE-03 1.01E-03 1.16E 03 1.0bE-03 2.01E-01
'

AGE PATHWAY Ef f1CTIV B014! AVC. LUNG LIVEA RIDhtY BMONCMI
_.. ... _..........._. . ........... ...... ~._........... .... ........... ._....... ......._.......__

ADULT I N H A1.. 1.24E-12 1.72E-04 2.40E-06 1.29E-04 6.19E-05 2.06E-01 5

ADV LT GROUNU 2.3H -CS 2.36E-05 2.36E-05 2. 3 6F.- c $ 2.36E-05 2.36E-05

ADVLT C1DVD 3.11E-04 0 . l hF.-0 4 8.15E-04 8.15E-C4 B.15E-04 a.15E-04 '
J ALULT vtG. In: 2.43E-0$ 2. 01 f. -04 6.34E-05 8.34E-Ci 6.19E - C 5 0.00E+00

ADULT Pr.AT 1hG 4.B;E.06 S,55E-05 3.61E-0$ 3.thE-Ch 1.34E-05 0.0CE+00 p

4 .-_____. __ ... .... ............... ........ .... .......................... _.......... .............
;A3VLT MILM ING 1.3$r-06 1.56E OS 4.63E-06 8.63E-06 3.77E-06 0.00E*00

ANLT ioTALS 1.33E-02 1.36E-03 9.46E-04 *.01E-C3 9.46E-04 2.Crg.01
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ie

ktGION: Dit MC f T VE LS- Rer.o C t ect COCE: M!LDOS-AREA 103/091 PACE 78
PETSEli CASPLR WY DATA fit a.in 09/09/9) |#

TIME STEP NUPui R i 5 -i t. AR ACTION FIRIRD DURATION IN 1R$ !$. 5.0 '

i

N .-W 3! k 12 N AME-RC Br g7 g.AN;1i x. -10,4gg, y. 2.3MM, 2- D.CM. DIST= 10. 7EM, IkTYPE-10 )

. _ __....... . .. _ _ _ . . - _. __'.W ITMENT5.... _ ,_....., . . . . ~ . . . . . ... . ._ .__ - ._.....

43;FR190 ANNLAL DOSE C. COMP UT F.D &OR THIS ' .>C A T I ON , MREM /YRd
, ...

, ... . . _ _ _ __ ._. ... . __ _ _ .. _.. _ . . . _____. ....__.... . .. _.. ___ .,.. ..... ..
)Art PAihKAY LF F ECTIV KNE AVG.LLhG 1.I VF P E!?NEY BRONCHI
a

!NFANT I N h A l. . 0 . 0 ;.' L + 0 0 0.00E+03 0 . 0 C f. + 0 0 0.00T+00 0.00E+C0 0.00E*00 |
*

ThFANT G CUND 0,0,E*CC C.00E+0D 0.00r+00 0.DCE+0C 0.00E+0C 0.00E+00 1
L ef.h! C 'LL 0 . d !' + 0 D 0.00E+GO C 00E+00 0.00E*DC 0.CCE*00 0.00E*00 '

, IhfANT VEO. Ihu C 00E+CO G.G0F+00 0.00E+00 C.COE+0C c.00t+co 0.0CE+00
! IhFANT mi. AT Ih3 0 0 0 r. + 0 0 0.00E600 0 . 0 0 E. * 00 0.00E+00 0.00E+00 0.00E+D0

IN!AhT P!LM lhG 0.'OL*00 0.00r+00 0.00t*33 0.00E*GC 0.00E+00 0. C C F.+ C C
.. . .. . .. . . .. ___ _ . . _, .. .... ...._ . ___ .___ .. _ .. ....

IhrANT iCT A1.S 0 "Or*r4 C.COE+00 0.00r*00 0.cCr+0D 4.00E+C0 0.00E+00
t

* A';F PATHWAY LFIECTIV ItON E AVC . LU N G L I Vt.R KIDNEY BRONCn!
. . . . . . . __ - . -. _ .. . _ __ ____. . . _ ... , ..._.,

cn I LO I N a.L . 0.LOV* s C.00*+,0 0 00E+D0 0.v0E+00 0.00F+00 0.00E+00
e l ;.:: r R S.% : C.w E C3 C nE+C0 0.CDF+00 0.?CF+00 C . I,0 E + 0 0 0 DCE*LO

( r s ! ' ., t, ' On C.00F+tc 0.0Et+0C 0 r);r + 00 0.0CF+C0 0 CCE+C0 0.CCE+00
1cr ,2 Vi t. Th; C 00r + 00 C.G0e+.s 0 Ca5+00 C.CtroC0 C . C CI: + 0 0 0.00E+DC
,

ruji VUT IC 4.LDF ^ C.00L+00 C.C.P+CC C.CCE+00 0.00E+00 0.0CE+00 i

u +0C C.C0E*00 C.0DE*DC 0.00L+00 0.00E+0Cc u l t;, WI:K IhG 0 E'u0 s
- .. ._ . . . . . . _ . ._ .. _..__ . ... ... _._ . . _ .. .__... .......

C F 11.0 T C1 A LS 0. CE+00 0.00F+00 0.C3L*C0 0.0CE+00 0.00E+00 0.00E+00,

A ;5' PAThAAY IFFECIIV !CNE AW A NG LIVER X I;;N E Y HRCNCHI
< . _. ___ _ _. . . _ .. . . _. _._...__. .. . . . .__... .. . ..

" LINA;E I N n A '. . C.LOE600 0,00f*00 C.COf+00 0.00f*0C 0.00E*C0 0. 0::E + 0 0
* TEINACE CWJL;NO 0.CEE+C0 C.CCE*D3 C.0Le+00 0.00E+D0 0.00E+00 0.0DE+00

TtFNAGF C L M.';; C.0CE+00 0 CEr+00 0.00E+00 v.CCE+CC C.0CE+00 D.00E*00 i

'7EfkASE Vi 2. Ih3 C. Ct+00 D.DCE+0D 0.00E*00 0,00E+00 0.CCE*00 0 . C C P. + 0 0
ITtthALE WAT Th0 0.u?E+:0 C.4E+LO 0.00 +0V D.0GE*D0 0,COE*00 0.0CE+CD
'

' E s.N A ';f r:LM t h '3 C.LCE*00 0.00E+00 0.00E*00 0.00Ee r 0 00F+00 0,00E*C0
_ ... -. _ ._ . .. . - ._ .. . . . .. .... . .. . _ .. _ _ .._ .._ ...

T E !' !. t t T Z AL5 C.rR+00 C.cpt+C0 .00L+ # C.00E+00 0.00E+C0 G.CCE+00

AGi PATH *AY EFFECT:V B2hE AV3.1UNG LIVE.R E!DNEY BROhCH]
_ _ _ _ _ .._ .. __ . __. _ _ ___ .. .. ..,. ._, _. _ . . . . .......... . ]
A .' i ID8 L .0.F+00 0.CGla00 0.0CE+0C 0 00E+00 C.00E+00 C.DLE*C0
AT ' T G u h? b C:E+00 C. F+00 ., , 0 C E * D 0 0.00! 00 0.00E+00 0.00E+00
A;. * Ca - C..C7+00 0.00L+00 0.CSF+00 C.CDE+DC 0.00E+CD 0.00E+03
#D .3 VLC 143 0.CCEsCD L.00E+0D w.0CE+0D 0.00E+00 C.CCE*00 0.COE*00
Ar t l ' PEAT 1%$ . 0.t+00 D.00 +00 0.00F600 0.00E*00 L.00E+00 0.00f+00
AD * M : .J IN; 0.1E+00 D.0C5+00 0.00E*00 0.00E+0L 0.GCE4CC U.00E+00

. __ . _ - . . _. ... _. -- . .. .. . __. , . _._ ... . . ...

AS LT "JTAir 0 LU+ 1 0.00f4D0 0.CM +C0 C . 0 0 r. + 0 0 0.00E+0D 0.CCE+03

4

0
- ATT 18.1-86

(Revised 2/94)

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



-. .~~,~..---~.-.n. ~~ .- - .-,.w.. . ~ . . . . . . ~ ._;.. . --- .,. , ~ ,

*
FEGIONi EhERGY FUEL 8+ Reno Crest COLE: M! Ltc3 - AR E A 403/89) PA::E 19-

MYYsET: CA5PER WY EATA firun,1n 09/09/93
TIME STEP NJMRER 1, S-YEAR ACTION PERIOD DJRAT10N IN VR$ 38. 5.0

nUMM R 22 N AME. ROBERT P AhCII X- -10.4FM. Y= 2. 3 RM, 1 0.0M. DIST= 10. 7KM, IRTYPF-10

.

1

TOTAL ANNUAL DOSE COMMITMENTS COMPUTED FOR THIS IDCATION. MREM /YR
........ ................-.... .. ....... ....................................... .. ..... ........... ..

|

AGE PATNWAY EFfECTIV BONE AVG.1.UNG LIVElt MIDNEY BRONCHI
7 ............... . . . . . . .

1NFANT IhnAL. b.2sE-03 9.B2E-05 9.29E-06 S.10E-04 1.9st-04 8.7SE-02 |
IMTANT GHOUND 1.00E-05 1.00E-05 1.00E-05 1.00E-05 1.00E-05 .1.00E-05
INFANT CIDUD 3.61E-04 3.61E-04 3.61E 04 3.61E-04 3.61E-04 3.61E-04
INFANT VEG. ING 0.00E+00 0.COE+00 0.00E+00 0.00E400 0.00E+00 0.00E400

lINF ANT MEAT ING 0.00E+0D 0.00E*C0 0.00E+00 0.00E.00 0.00E+00 0.00E*00
IkfANT MILM ING 2.13E-OS 6.21E-05 7.0DE-05 7. 8 C E -0 6 6.44E-06 0.00E+00

4
...... .......... .. - ........... - -.......... ....... ........... .................,........ .........>

[ INFANT TOTALS 5.68E-03 $.12E 04 4.59E.04 9.5tE-04 6.38E-04 8.79E-D2

AGE PATHWAY E.FFECTIV HONF. AVG. LL'hG LIVER E!LNEY BRONCHI
.. . ... ... . ..... ... ............-....... ...... .-................... ....~. . . ... .....#

CHILD IMAL. $.27E-03 7.4hE-Gi 4.34E-C6 2.27E-04 9.33E-05 9.75E-02
CHILD CROUND 1.00E-05 1.00E-0$ 1.00E 05 1.00E-05 1.00E-05 1.00E-05
CH114 C ID'.' D 3,61E-04 3.61E-04 3.61F-04 3.61E-04 3.61E-04 3.61E-04.

CH:10 VT.O . ING' 1.69Fs05 1.44E-05 9.DDE-D1 9.00E-05 6.61E 05 0.00E*00
CHIID MEAT !NG 2.6BE 06 1.22E-C5 1.43E 01 1.43E-05 1.CSE-05 0.00E*C0
Cli1 LD MI LE ING 3.42E-06 1.5bE-0) 1.82E-G5 1.42E 05 1.34E-05 0.00E+00

. . .. ............ .........~.......... .. .. ...-. .....-.... .. ..... . .,u................ ......

CHILD TOT A L5 6.66E-03 5.50E-04 4.9BE-04 7.21E-04 6.5$E-04 0.19E-02

ACE F A*EM Y EFFECTIV IONE AVO. LUNG LIVER NIONEY DRONCHI
.. ........ ........ ... .............. .- .. ... ... ,. .. ..... ..... .. .. ................ . ...

nf.NA0E - INIAL. 5.27E-03 1.e30-04 1.86E-06 9.11E-65 4.66E-05 a.7$E-02
*E8kAGE CROUNO 1. 0 0F.- 0 5 1. 0 0Fs 0 $ 1.0cE-05 1.00E*05 ' 00E-OS 1.00E-05
T F.F N A~E C;bv3 3.61E-04 3.61E-04 3.61E 04 3.6|E-04 3.E1E-04 3.61E-04

'
TEENA E VfG. ING 2.521-05 3.71E-04 E.C2E-06 8.C2E-05 6.63E-0$ 0.00E+00
7%NACE MEAT ING 3.94E-06 5.79E-OS 1.25E-05 1.2SE-05 1.04E-05 0. 0 0 E. + 0 0

... . . .... ................................ .. ..............-06..... . . .... ...................... ...
TEENAGE MILR ING 3.6tE-06 5.31E-01 1.16E 1.16E-05 9.61E-06 0.00E+00 '

TFEN%3E TOTALS 5.67E-03 1.04E-03 4.76E-04 S.73E-04 5,04E-04 e.79E-02

A GE FATWAY EFIECTIV BONE AVG.1 SNG LIVER FIDNEY BRONCHI
.............. ...... ... .-.... ..... .................... .........,..,.................... ............

ADL LT I N H A s. . S.26E-03 1.00E 04 1.56E-06 0.09E-05 3.69E-05 4.75E-02
ACULT CROUND 1.00E-05 1.00E-0$ 1.00E-05 1.00E+05 1.00E-05 1.00E-Cl
ADULT CIDW 3.61t 04 3.61E 04 3.41E 04 3,61E-04 3.61E-04 3.61E-04
ADVLT vr.G . ING 1.13E-0) 1.76E-D4 5.24re05 5.24E-05 4.27E-06 0.00E+00
ADULT PEAT ING 3. 01 T.-c 6 3.4sE-05 1204E-C$ 1.04E-05 0.43E-06 0.0DE+00
ADLLT r:LK ING 9.46E-07 9.77E-06- 2.90E-06 2.90E-D6 2.37E-06 0.00E*00

. .... ,, .... . ... . ... ........ ......... ........ .. .......... ...... ..... ....... m ......... .

J ADULT TCT A LS 5.65E-03 7.00C-04 4 . 3 9F.- 04 5.18E 04 4.641-04 4.79E-Ci
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.--

ALO!CN; ThfROY F ur t.S Reac C r ec t CDDC: MILDGS-AREA (03/891 PAGE 43
NL15ETt CASPEH WY PATAE fatun.in 09/09/93

TIME STEP NUM3PR 1. 5-YEAR ACTION PLRIOD CURATION Ih YR$ !$. 5D

NUM')En 23 N AMF .T APE B KRES T RANCH X* -1.2KM, Ya -10.4hM, 2- 0 . DM. DIST* 10 . 5.F M. tRTYPL-10

4 f,C F R 19 0 AkNJAL DOSE CCNMITMFNTS COMPUTLD F'OR THIS LOCATit*, M H F,N / Y R
- - - .. - . . . . ... . . . ... ... - . .. - . . . , . . . ---- . . ....... .

At PATHWAY EFFECTIV BONE AVG . I.U h ; LIVER K!?NEY BRCNCHI
.--- . .. . - . - - . . .. .. ..... .. .-- ... . ... -- .- . --... - ...-- ..-.--

IhrANT IhaAL. 0.00E+00 0.00F+00 0.00E+00 0.bOE600 0.00E+00 0.00E+00
Ih'AhT CROUNS C.0LE+00 0.00E*0C C.006*CD 0.00E+00 0.00E+00 0.0cE*c0

IhrAhi CLLUJ 0.00E+0? G.00F+CD C.00E*00 0.00F+0D 0.0DE400 0.00E+CD
INF ANT wTC. INO 0.CCE*00 0,00h+00 0. 0E+00 0.00E+00 0.CCE+00 0.00E+00

IhFANT Pf*1 JNO C.00E+00 C.COE+GO 0.00E+CC 0.00E*00 0.00E+0D 0.00E+00

thrANT M I LK Ih0 C.DCE+00 C . C '' E + 0 C 0.00L+00 0.00E+00 C.DCE*00 0.00E403
. -. . . . . .- ... ---- . . -- . .... . . .- . . ... -. -- -- -- .--.- .

INFANT TOTALI 0.VCT+00 C 90E*'F C.00E+00 0.00E*00 0. 0 0F.+ 0 0 0.0CE+0C

A .T P A i ri*AY E FF t.CT IV ECN E AVC.I.UhU LIVER M10 HEY BRDNOMI
. -. - - . - . . ... . ....-- - - - .- .. . . .... .-- .- - .. . ...

14 AL C.DJF+03 0.0C!*0. 0.00E*00 0.00E+CC G.CCFt00 0.00E*00C . , .

Gm 0.L E+C0 0..;E+00 U.CCE*00 C.0EE+C0 0.00E*03 0.0DF+0CCn ! L,,

C8:LD CW r 0 0 f. * 0 0 . 000*20 0.00E+00 0.0DE*GG C.C0E+00 0.00E*00
C 9, ..c VES. Tha 0.03 00 C 005*00 0 00L+C0 0.CCE*00 D.DCE*C0 0 DCF.+00
C. I L; PtA? Ik0 0 CE+00 0.LCF+00 C.D'E*C0 0.00E+00 0.00E+0 0.00E+C0

. 4+CG C.CM+P D.00Ee00 C.CCE*00 0.0CE+00 U.00L+00cn LD M*!M IM. - . - -. - . . . ' . . --- . . --. . . -- . . .. . .-- --- . .. . .--.- .-- . . .. ...

Cli LD TC T A LS 0.00F+00 U. DOE *00 0.00t+00 0.COE+00 0.00E+00 0.00E+00

ACE P ATWAY F.f F T!Y EOh E AC . LU N G LIVER M|%EY BRON0HI
. . - -- .. .. . . -.- .. ... - -- -. - . . -----. -- .. -. - -. ---

msAL I N n A I. 0.00E+0C C.DCE+C0 0.C0F+00 0.00E+CC 0.DCE+0D 0.C9F+00
T._r N Act ac '.' h ; C . C i. E + C 0 C. COL +r0 0.00E*00 C.00E+D0 0.00E+00 0.DCE+00
TF E N A.';F ;Ks D.GCE+C0 0.000 0C 0.00E600 0.00L+00 C . 0 G r. + 0 0 0.0CE+00
;rFNAct VEG. ING C.vCEeC0 0.0;E+00 0.00E+00 C.00E+C0 0.00E*00 0.00E+C0
irthACF PEAT :h; C.00F+C0 0.CCE+GO C.00E*03 0.0Cr+DC C.00E*C0 0.00E*00
liF%A;E MILM |M g.CCE*LO 0,vDL*D0 0.0CE+00 0.0DE+00 0.0CE+00 0.00E*00

. . . . . .. .. - --. -.. .. -. -. . ..... -- .--- . -- ----- ...--- -- -.

E!NA0F TOT A LS C.0CE+Cs U.CCt+0s 0 00E440 0.00E+CO C.00E*00 0.00E+00

FFTE IUh E AVG. LUNG LIVER K!!:NE Y BRONCHI
_ _ . . . . . '"? l V.. . _ - - - ... ---- . - ---.. - - -.- . -....- -.---- ---

AUT PA MwAY
.

AM LT ;NaAL 0 vCE+CC C 00E+C0 C.00E+00 0.00E*0D C.00E+C0 0.CDE+00
AL Lt ch .c C COE+Cv C.0tE*LD C.0 M+C0 0.C;E+0C C.00r'Oc 0.cgE+0D

A L ., . ! C .- 19 C.0P+0 0.v;f+00 C.GCE* 0 0.00f+00 0. 0 0s.* C 3 0.00E+00
Am ' LT VES. lh3 0.f;F+0C 0.0CE*0D C.0iE*00 0.COE*C0 0.00E*C0 0.00E*D0
Am. ' T W.AT ?N3 0.vrF+ r C,C:k+C0 0.00E+00 0.00L*CD 0.00E*00 0,00E*D0

L T M1!F INO C . r :. E + 0.00E+00 C.CCL+00 C.COE+00 G.DCE+00 0.00E*00
-. . . .-.. . . . . - .. - - . . . . , ---- . . . ... ....--- ---

K t Tu A!.5 0.w0f+00 .00.*00 0.00E*00 0.0tE+00 0.0CE+C0 0.00E+00

0

0
1
1

l
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RFC10Na FNEAGY FTrL5-neno Crest CODES MILDos-APEA 403/89) PACE Il
PE7 SET: CASPER WY DATAt f2run,An 09/09/93

.

2 TIME ETEP NUMBLR 1 5-YE.AR ACT1DN PERIOD WRATION IN YRS 18. 5.0

- WUMBER 23 hAME *TVRRFJ Kpf 5 2' P ANCM M* * 1. 2 k M, Yo -10.4RM. 1 0 . cM. DIST* 10,5EM. IRTYPE=10 ,

TO7A!. ANNUAL DOSE COMMITMLNTS COMPUTED TOR THIS 1DCA'10N. hREM/VR
.. ~..,. ... , .. .. .-_...-.......-....-.-.n....-.....-----...---..v . . . . . . . - - - - - - . . ~ . . . . . . .

AGE PATimAY Ef f'ECTIV DONE AV3. LUNG LIVER KIDNET BROHCHI
.-...... ...........--........- . . . . . . . . . . . . . . . . . . . . . . - . . . . - - - - . . . . . - - - - . . . . . . . . . . . . . . . . . . - . - - - - . . . . . ,

IhrANT I N H A'. 1,01E-07 1.77E-04 1,68E-05 1.19E-04 1.b7E-04 1.6sE-01
INrANT UROUND 1.93E-05 1.93E-Ch 1.93E-05 1.93E-05 1.43E-05 1.93E-05
INFANT CLOUD 7.02E-04 7,02E 04 7.02E-04 1.07E-04 7.02E-04 7,02E 44

JhFANT VT.G . ING 0.00E*00 0.00F+00 0.00E+00 0.00E*GO 0.00E+00 0.00E+00
IhrANT MEAT IN3 0.00Ee00 0.00E+00 0.00E400 0.00E400 0.0cE+00 0.00E*00
I NF' ANT MILE IN;; 3.43E-05 7.b9E-05 1 41E-04 1. 41 F. -0 4 1.24E-04 0.00E400 i

INTANT TD; ALS 1. 0 9F.- 0 2 9.74E-04 8.78E-04 1 7tE-03 1.20E-03 1.69E-01 i

i

AGE PATHWAT EFFECTIV BDh5 AVC. LUNG 1.IVER KJPNFY DRDhCJt!

IN4AL. 1.01E-02 1.34E-04 7.82E-06 4 . 0 9E ~.0 4 1.66E-04 1.68E-01
CH ! l ".,HIL CRDUND 1.93E-05 1.93E-05 1_93E-05 1.93E-05 1.93E-OS 1.93E-05
C H * L.D C LGD 7.02E-04 7.02E-D4 7.D2E-04 7.02E-04 7.02E-04 ') 02E-04

|C H I LD VrG. ING 3. 04 E-05 1.3aE-b4 1.62E-04 1.62E L4 1.19E.04 0.001400
Ch1LD M1 A T 1kG 4.84F-06 2.19E - 0 5 2.5tE-Os 2. 5 a E -0 5 1.90E-01 0.00E*00
CHILD M1LK I k:; 6.16E 06 2.79L-05 3. 2 9f. -C 5 3. 2 9E -0 5 2.42E-05 0.0CEt00
... . . . . . . . - . . . _ .... .... ..... . .. -_.... . _ ..-.. .......... ............ .. .... .........

Cm A TOTALS 1. C 9 - 07 1.04E-D) 9.50k-04 1.35E-03 1. 0 5 f.* 0 3 1.69E-01 |

AOE P A TM A v BONE AVG. LUNG LIVEN KIDNEY BRohCHI
._ __ __ _. . .. - . __F F I EC'_I I V_.... . ... . ... -. . . . . . . . . . . . . . . . _ . . . _ . . . . . . ~ . . . ... ,.._

1VNEL I O!AL . 1.01E-02 3.31E-04 3. J 51.- 06 1.75E-D4 8.41E-c5 1.6tE-01 1

Tr uAGE GHovhD 1 93!.-05 1.93E 05 1.93F 05 1.93E-05 1.93E-05 1.93E OS
TEEhACE C LOUD 1.02E-04 7.C2E.04 1.02E-04 7.021-04 7.32E*04 7.02E-04
TEF NAGE VEG. ING 4.5bE-D5 6.69E-C4 1.45E-04 1.45E-04 1.20E-04 0.0cE*00 i

i
TEENACE P!.AT ING ' 7.lcE-06 1+04E-04 2.20E-05 2.26E-65 1.s7E-05 0.00E+00

2.09E 05 2.09E 1.73E-05 0.00E*D0
. _..... ..... . m_.........__._..-........... ......... ................._-05_..... ....-......... .--....

TEEhACE M11A INO 6.59E-06 9.69E-05

T!ENACE TOTALS 1,09E-02 1.92E*03 9.12E-04 1.0sE-03 9, 61 r.- 0 4 1.69E+01

ACE PATHkAf M P ECTIV BWE AVG, LUNG LIVEft R]DNEY BRONCH]
1

ADVLT JNnAL. 1.01E-02 1.95E-04 2.19E-06 1.46E-04 1.D1E-05 1.457.-01 - '

ASULT CROUND 1.93E-05 1.93E-Ob 1.93E-C5 1.93E-05 1.93E+0h 1.93E*06
AN L' C i&.!D 1.02E-04 1.02E-04 7.62E-D4 7.G28-04 7.02E-04 7. 0 2 F.-0 4
AD'J LT VEG. ING 2.7LE-05 3.18E-04 9.44E-05 9.44E-05 7.69E-Ob 0.0DE*00
ADcLT MEAT ING 5.43E-06 6,20E-05 1.57E-05 1.57E-05 1,52F-05 0.00E+0D y

Acuti M11M ING 1.57E.06 1.76E-05 5.24E-06 5.24E-06 4.27E-06 0.00E*00
....--- ......... .... . - - .....-,.. ... ..-e- ..... ... -.... - - - . . . . . . . - . . . . . . _ . + . . . . . . - . . . . . . . . . . . ;

ACULT TOT ALS 1.06E-Ca 1.31E-03 8.42E-04 9.85E-04 4.47E-Og 1.69E-01 ;

O !
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PEJ10N! ENLROY F;M 1.5 -herso C r e=e t COLE 4 P]LDOS-APEA (C1/89) F A";E SS

NETTET: C ASP D mY DATA: fir #..th C9/C9/91
TIME STEP NUMBLR 1, 5-YEAR ACT I( N PER;CC DURATION IN Y95 35, 5.0

NUPDER 24 NAME w.AThiW F A"l L Y 1- 4. CPM. T- 16.bH". 2a C.0M. DIST- 17. 0 KM. INTYPE-10

400tR;90 AO.UAL DC3E COMMITMENTS CCHPU1ED FCR THIS IDCATION, MRLM/YR
.. . ... . _. . ..._ .. . . ,. . . . . .. _....__..m..__. _ __. .. .._ .. ... ..._,

A '; E FATHw" BONE AVG. LUNG LIVER KIDNEY BRONCHI
.. . . . __.. . . . ... ....f fT f ". *. .! V. ....... . .._ _....... . . __. _.... _..._. ....._.......

IM ANT I N E A1.. 0.00E+DC C.DCE*C0 ".CCE+00 C.DCF4CC 0.00E+00 0.00E+00
IM As! GROUND 0.0?E+C; 0.00E+C0 0.00E*C0 0.0CE*c0 0,00E+CD 0.00E+00
IM ANT C LOUD D CCE+t? C DCE+C0 0.0GL*00 0.0CE+00 0.00E+00 C.00E+00
INFAh! V i' 0 . IhG 0.00E+CD C. COL +GO 0.CCE+00 0.00E+00 C.CDE+DC 0.CDE*00
INFANT MEAT IkG 0.COEict D.00F,00 0.00E+00 0.006*CD 0.00E+0D G . 0 0F. * 0 0

ihFANT MILF ING D.0CE*GC 0. C Cr + N C.LCL*00 0.000+0C G.CCE+00 C.0GE+00
_. .. . __ . .. __ ,. . ..._ - . ._ _ _ . . .. .... .. . .._ . ... ...

INEANT TOTAL 5 . PCf600 C.0CF+00 0.00Fa00 0.00E*00 0.DCE*00 0.00E+CD

ASL PATS *AY LFTECTIV liUNL AVC.LUNC LIVER RIDhlY BRONCHI
._ _ . .. _ . . _ _ . __ _ .. ._ ... _. _. .. . _._

CP f ;.D IN"AL. C0d*CD 0.CDE*JO 0.0gE+00 C.00F+0D 0.0DF+C0 0 . 0 0 E + r'0
.t;m Gu;C C.CCr+00 0.00E6CC 0,(CF+CC G.DCF+0C 0.CCE+C0 C.00E*00
C H ; 1.D C L. v . 0.00 +DC 6 L._+DO C.00F+00 0.CDE+06 0.00E+00 0.KE*0D
CH I/J VLC. 1N3 0 Cur +JO C 0E+s 0.00t+CC C.CCL+C0 C.C:E400 0.00E+C0
CHI M. AT IK; C. .t+0C s.C;L+ n C . CM + 0C 0 00E 6N 0.0Ct+00 0.00E+C0

F I LP JNU E.C?E+ C.CC++r D is E + n 0.CCE+00 0.00E+C0" . . - . _

. , . " . . -
-_ ._ . .. __ . ._ C . C C f. ' " .6 . ... .~ ... ...._ .

"i

.
. ..

?llip Tc; A LS D,L v+C0 L.0CF+00 0.00E*C0 0,00E+C0 0 Owi+00 0.CCE*D0

A;E P AT Hav EFFEC'!i BONE AVG. LUNG LIVER KIONEY BRONCHI
_ .- . . _.. . . .. . . _ . . . . . . ..._ _ _ -... ... . . .... .... .. _ .

..FNA1r INHAL r .e 00 0.COE+00 b.CCE+GD 0.0CE+00 C.90E+00 0.0DL+CO
ff%a.E nRousa g,c:E.e& *.CCE+C0 0.CDE*00 w.CCE*00 C.00E+C0 0.00F+0C

TriNm;r CUAD C CDr*C0 C,CCE+00 0. Ar + 0 0 0 . D C E + 0 r. C.FDE+03 0.00L*00
n ! s tE VE3. ING C.0CE+00 0.00E*C; G.00F+00 0.0CE+C0 C.CCE*00 C.00E+0D
TEssACE FEPT Iba C.00E+cc 0.00E*G0 D.0Cr+DC 0.00E+30 c.DCE+00 0.ccE*D0

*'I LK ING . "0E+C0 0.CM + i G 0.*Ut+00 0.005+DC D.00E+00 0.00E+GCTL i A A'.;r. ..
. . . .. ._ - ._ _.. .. . --. .. -_ _ . . . ... . . . ..... .

..

* ENA:F 'J!ALS C.00E+ 0 0 w2L*FC 00E+CD 0 00E+00 0. COT +00 0.0CE+00

AsE PAtenAf FritC*1V h3E A c. . LUW L1VFR RIDhEY BROMCh!
. _. _ ._...... - .. . _ .. . - -_.. . . .. .. .. ......... . __ .

arm 7 IM AL CE+,C C.CCE+00 6,0CE*C0 ..C E+0D 0.DDE*00 0.00E*C0
ArJL1 :; .N C CLE6CD ^ 'CE + C 0 a.0tE+00 0.00E+CC 0.0CE*00 0.00E+00
AJ U LT .'.0 0.0.M *00 t ' +0C C.DCE*CC 0.0Cr*C0 0.00F+C0 0.00E+00
AJ :T VEv. !NO C.0'6 (C C. vat +D0 0.0EE+00 0.00E*00 0.00F+00 0.0Cr+0D
A;n * FEAT Ih: 0...F+00 C.<;E*L. C.CCE+00 D.00E+00 C.0cE*C0 0.0CE+00
AL c M;LM I V; C . C (J + C D a.0:T+00 0 00f+C0 C.00E*00 0.00E+00 0.00E*00

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

APJiT TOTAL 5 C ';L+CD 0.COE+0D 0.0CE600 0.0DE+0" 0 OcE+00 0.CGE*C0

0
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RFEIONs ENf.PGY FUEL 5-Reno Cr ee k CODES M!LDOS-AREA 403/896 FACE 83 ,

FETSET CA5PER NV DATA: D run.in 09/09/93 '
- T!HE STEP NUMBER 1, b-TEAR ACTION PERIOD DURATICN IN Yp3 35. 5.0

- WUMBER 24 hW'M.ATHi"W TMILY := 4.0FM, t- 16.5KM, 2* 9 0M, D:ST= 17.0KM. IRTYPE-10 '

THIS LOCAt MREM /TR
.. ......~...-.-............ .......,...-.. .. ..OR

TOTAL ANNML DOSE COMMITMF.NTS COMPUTED F
.... ..........!UN...... ........-.......-...,... ....... ..

AGE FA1HnAY EFFECTIV Duke AVG. LUNG LIVER. K]DNEY BROMCHI

INFANT INHAL. 2 . 9 9E- 0 3 5.23E-05 5.00E 06 2.71E-04 1.06E-04 4.96E-02
JNFANT GROUND b.69E-06 5.69E-06 5.69E+06 5.69E-06 6.69k-06 5.69E-06
INFANT CIDVD 2.02E-04 2.02E-04 2.02F-04 2.02E-04 2.02E-04 2.02E-04
INFANT VF.G . IMO u.00E+00 0.0DE*00 0.00E+00 0.00E+0D 0.00E+00 0. 0 0f. + 0 0
INFANT M1AT ING 0.03E*0J 0.00E*00 0.00E+00 0.00E400 0.00E*00 0.06E*D0
IhrANT MILM ING 1.13E-05 2.24E-06 4 15E-05 4.1SE-05 3.66E-ch 0.00E+00

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

INFANT TOTALS 3.21E-03 2.63E 04 2.55E-04 6.211-04 3.60E-04 4.98E-02

AGE FATilwAY EFFECTIV DONE AVG. LUNG LIVER K!DNEY BRONCHI
._. . . . . . -.. . ....-- .. . ........ .... ... - - - . . ~ . . . . - . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . .

CHI LD IN!AL, 2.9sE-03 3. 96 E- C S 2.33E-06 1.21E-04 4.96E-Ob 4,90E-02
CH I LD CRCI;ND 5 . 6 9 E.- 0 6 S.69E-c6 S 69E-06 5.69E-06 5.69E-36 6.69R-06.
CMILD C LO'.T 2.02E-04 2.02E-04 2.02E-04 2.02E-04 2.02E-04 2.02E-04
CHIL; Vt G s ING t.97E-06 4.07E-05 4.79E-0$ 4.?9E-05 3.52E-05 0. 0 0F.+ 0 0
CHILD wrAT INC 1.43E-06 6.47E-06 ?.62L-06 7.62E-06 S.60E-06 0.00E+60 t

CM110 MILM ING 1.42E-06 8.24E-06 9,71E-06 9.71E-06 7.135-06 0.00E+00
... . .. . . - - ......--.........._...... .......... ......................-........--........-.,- ...

,

CHILP TOTALS 3.20E-03 3.03E-D4 2.7H.-04 3.94E-04 3.06E-04 4.90E-02

AGE I ATWAY EFFTC#1V IV.IN E AVG. LUNG LIVER E1DNEY BRONCH!
. . . . . . ... .. . .. .. . - . . . ~ ~ . . . .- .,. . ..... ... .....+.. . .. -.... ....,. ..,.........

TEfhAGE INHAL. 2.99E-03 9.76E-05 9.99E-07 5.17E-03 2.48E+06 4 . 96E- 02
TEENAGE GRDL'ND 5.6 9E-06 5.69E-06 5.69E-06 5.69E 06 S.69E-06 5.69E-06
TEENA0E CLOUD 2.02E-04 2.02E-04 2.02E-04 2.02E-04 2,02E-04 2.02E-04 ;
TEENAGE VEG. ING 1.34E-05 1.97E-04 4.2 ?E-Ob 4.27E-01 3.53E-05 0.00E+00 t

TF.f h AGE MEAT 1hG 2.09E-06 3.csE-05 6.66E-06 6.66E-06 5.51E+06 0.00E*00
............. .......-,...... .- ......... 06.18E-06 5.12E-06 0.00E*0

....- ......... ..........+.... ... ..... - .... ..............-OLTEENAOL MILE ING 1. 94 E-06 2.86E-Oh 6.10E
'

TEENACE TOTALS 3.21E-03 5.62E-04 2.64E-04 3.15E-04 2.79E-04 4 . 9tE-02

Ef BONE AVG.LUNC LIVER KIDhtY BRONCHI
. . . . ....'I E CT I V......--...-....--... ...-.................-..-.....-..-........-..........

ACE PATPWAY
.... ......... -. -...

ADULT INHAL. 2.94r-D3 5.74E-05 8.33E-07 4.31E-D5 2.07E-05 4 . 96E-02
AW LT Got:h0 h.69E-06 5.69L-06 5.69E%6 5.69E-06 1.69E-06 1.69E.06

'

AOULT CLOU3 2.C2E-04 2.02E-04 2.02E-04 2.02E-04 2.02E-04 2.02t-04
A? ULT VE1 ING $.12E-06 9.35E-05 2.79E-05 2.79E-05 2.27E-05 0.00E*00
AOULT MEAT JNG 1.t0E-06 1,85E-OS 5.51E-06 5.51E-06 4.49E-06 0.00E+00 '
ADULT M1La 1NC 4.h?E-07 S s20E -06 1.55E-06 1.56E-06 1.26E-06 0,00E+00

@
.. .. . ......_... . .......--. . . . . . . . . - . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . - - . . .

AD91.T TOTALS 3.2CE<C3 J.93E-04 2,44E-04 2.86E 04 2.57E-04 4.S9E-D2
,
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..

RLC)ON' ThER07 T LT LB -R e% Creet CCOEi MILDOS-AREA (03/59) PACE S4
METSt T CASPER WY CATA: faran.in 09/09/93

T!*f STEP N w.M H 1. 5-YEAD ACTION PEklOD DURATION IW YRS 15. S.O

N .:MBL A 25 N M5 =JE.N571 W JOE RENQ A= 4.2kM. 7 -2.1KM, 3= 0.CM, DIST* 4.7FM. IRTYPE=10

400FR190 ANNLAL D?SE COMM11 MEN'.S CCMPU'.IED FOR THl$_ -.... ... .. _ . . .... _ . ..... .... __
LOCATION, MNEM/YR

.....-_.. .. ... . _.. . ... ......._. . . __ ..

ACE PATHWAY Ti rLOTIV E*0NE AVG.LSNG LIVER F!bkEY BRONCHI
. .. __ .. _ . . . . __ _ _.__. _ . . __. _ . _.. . ... .. ... ___. . ___.... ........._..__

INrANT INHAL. 0.0 E+00 0.00E*CD 0.00E*00 0.CCt+00 c.00E+00 0.c0E*c0
]N! ANT GRO'JND 0.00E+0C C.0GE*00 0.00E*03 0.DCE+00 0.00E+00 0.00E*00
IhFANT Ci&JD 0.007 00 0.00E*00 0.00E*GO 0.00E*C0 0.00E+00 0.00E+CD
J NFuT VEO. T h "; C.CCF400 0.COE*00 0.00E*D0 0.00l+0C 0.CCL+00 0.00E+00
INTMT MEAT IhO 0.CCE*00 0.00E+CD 0.0CE*D0 0.0CE*00 0.00E*00 0.00E*00
1hFANT FIIF ING 0,00E+00 0.00E*00 0.00E+00 0,00r+00 0.0CE+00 0.00E'CO

.. . .. .. __ _ ... . _ _. _. . _ -. _ .. ..... .... ....... ..... . . ... ....__

IhfANT total 5 0.?DE*CD 0.0cE*00 c.00E+00 0.00E 00 0.00E+00 0.00E+00

AGE PATWAT E1FLCTIV I+aNE AVG. LUNG LIVLH F 10.NE Y BRUNCH)
.. .... .... _ . .. .- _ _ ... .____.. .. . ._ , .. _. .. ... _ . . . .

Cri; LO ! *.H A L . O. .C E + 0 0 0.00F*20 0.00E*00 0. 0 0 P. + 0 0 0.00E+00 0.00E+D0
Cil[ LD '' R X N D 0 . f.( F * 0 0 D.CDF*D0 . . D :|E * C 0 0.00E*00 0. 0 0 E + C-0 0.00E*30
C HI LD ClovD 0. D D t. + 0 0 0.00f*C0 0,00E*00 C.CCE*00 0. 0 0 2. + 0 0 0.00E+00
cm LD UF3. Ika C.00E+03 0. 00E *C0 0.CCE=LO 0. 0 0F. * 0 0 0.COE+00 0.00E+00
79:LT r? Ai T h T. 0,00F+00 C,0LE+0G 0.0;E*CD 0.00r*00 0.00E400 0.00E+0D
C p t l .> w l ..M Iw0 0 D3t*C0 0.00L*s0 0.00E*00 0.00E*c0 0,00E+CD o.006.*00

... ._ . . . . . . ._ _ _ ... . _., . . ... . . _ . ._ _.,......... , .

CHILD T:JTALS D.CCF400 0. 0LE + # 0.00F*00 0.00E*00 0. C ut.+ 0 C 0.0DE400

ACE PATWaAY EF FE:. 7 3 V IM E A VG . :.UNG LIVFR k i bh E,Y MRONCH1
_. . -. ,. . .... ... ..__.. . ........ . . _ - ......... ... . . . .

TEENAGE IWAL 0.fbl+C0 0.00E*00 0.0DE*00 0.001*00 0.00E+00 0.00E+00
TErNAGE GROUW C . C '' ? + 0 0 0.0CE+00 0.0Ltecc 0.CDE*C0 0.00E*D0 0.00E*DG.

it uASE C'wUD 0. Dot *C0 G.0DE*00 C. CUE +00 0.00Ee00 0 uct+C0 0.00E+0D
TEtNACE VEG. Ih3 0.00E,CD 0.000+DD 0.DDE+0u 0,00E+GC D.00E+00 C 00E+CD
TEthASE FEA? ING D.C;t*C0 G.CCE+00 0.00L+00 0 Oci+0C 0.00t 00 0.00E*00
TFEhACE PLK Ih0 0.00F+00 0.0CE+00 C.COE*00 0.00E*00 0.CCE+00 0.00E+00

.... .. . . ... .. . .. . __ . . . . . . .... ... .. .. .._ .. _. .

*EENACL TC'i A!J 0.00t*00 0.00f*C0 C.GCF+00 0.0CE*00 0.00E*00 0.00E+00

ACE P ATMi AY ETFECTIV bOhE AVG. LUNG LIVE.R N10 HEY BRONCHI
... . ... .. . . .._ _.. . __. . . ._ ......_ ._ . .. ...._ ... . ...

A% T ; MAL D.00F+00 C CCE*C0 0.00E*C0 0.00r.00 0.00E400 C.00E+00
ALULT C a e.; h D 0.CCF'D0 0.00r+00 0.00E*00 0.00E*00 0.00c+00 0.03E*00

s't*C0 0 0 0 t' + 0 0 C.CCE*00 0 . 0 0E. + D 0 0 cDr+00 0.00r+00AD C.,' cu ,,
C.0L+0C C.CJi+00 0.02E*D0 0.00E+00 0.00E*C0 0.00F400
0 J

;
Am ti vr :. . ;h5

AN LT PFAt 10 0.CeF+00 0.0DE*0D 0.0CE*00 0.00E+00 0.00E*00 0.00E+00
AD.LT .M I I.A !hG 0 DCE*00 0.0CF+00 0.00E*00 0.CDL+00 0.00E*00 D.00E+00

. __ _ . . _ . .. _ .. _ ... ... _ __ _ . . .. . . ... . ..

ADULT TOTAL 3 0.00f*00 0.GCE+00 C.00EeCD 0 00E+30 0.CCE+00 0.00E*00
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REGION 6 ENERGY FUEL 5-kaho Creet CODE: Mf1 DOS-AREA (03/89) PACE es
ME15ET CASPTR WY DATAa figun.in 09/09/93 $

T!ME STEP NUMSER 1, 5-VEAR ACTION PERIOD DVPATION IN YRS IS. 5.0

NUM3ER 25 hAME* JEW 5 TIN JCL Rf C N- 4 . 2 W M. Y- 4.3kM. Z- 0. 0M, DIST* 4 . 7 EM, IRTYPE-10

TOTAL ANNVA1. DOSF COMMITMPWT5 COMPUTED FOR THIS IDC MRBM/YB.......AT!ON,
..,...-.., _ ._.., ... ..._...r... ._. . ........,. .. ... .....s..._......._ .....-......- .....

ACE PATMAY EFFP.CTIV BON E. AVG.LDNG LIVER KIDNEY. HRONCHI

IhrANT INHAL. 3.4 2E- c2 1.49E-04 1.39E-0$ 7.71E 04 3.00E-04 5 .10 E401
INFANT GROUND 6.33E-05 6.33E-05 6.33E-05 6.33E-05 6.33E-05 4.33E-05
INFANT CLOVD 1.30E-03 1.30E-03 1.30E-03 1.30E-03- 1.30E 03 1.30E-03
lhTANI VEG. INC 0.00E+CD 0. 0 0ta 00 0.00E400 0.00E+00 0.00E+00 0.00E+00
INEAh7 PEAT IkG D.00E+0D 0.00E400 0.00E*00 0.00E*00 6.00E+00 0.00E*C0

.. .. ..... . .... .. ... . .... . ..........._...._ . 18E-04. ..........1.18E-04 1.C4L-04 0.00r+00INFANT MILR 1hG 3.22E-03 6. 31F. -0 5 1
...... ... .............. ..,_.....

INFANT TOTALS 3.56E 02 1,60E-03 1.50E-03 2.25E-03 1.77E-03 $.118-01

*GE PAThkAY EFFR.CTIV ISONE AVG.LUhG LIVER R ION F.Y BRONCH 1 i

.......... ...._......_. .

CHILD INHAL. 3.42E-01 1.13E-04 6.48E46 3.43r-04 1. 41 a. - 0 4 5.70E-01
w! LD GROLPD 6.33E-05 6.33E-05 6.33E-05 6.33E-0$ 6.33E-05 . 33E-05 *

Ch.:9 fth:1D 1. 3 DF.- 0 3 1.30E 03 1.30E-03 1.30E-03 1.30E-03 1.30E-03
CH1'' VFL ING 2.65t-05 1.161-G4 1.36E-04 1. 3 6 P. - 0 4 1.004.-04 0.00E+00
CHILD MEAT ING 4.0tE-06 1.84E 05 2.17E-05 2.17E-05 1.5%E-05 0.00E+00
CHIl.D MI LF Ik3 s.17E-06 2.765-06 2,76E-05 2.C3E-05 0.00E400

._ . ._....... . . . . . . . . . _ _ _ . . . . . ..._.........2.14E _05.._.......~ _........._.. ... . _.,....... ........ .

CHI L!! TOTAL 5 3.567 07 1. 64 F - G 1.56E-03 1.89E-03 1.64E-03 S 71E-01

A0E P AtiMAY FIFLCTIV DOhL AVG. LUNG LIVER MIDNEY ORONCHI
. ._.. .. __ . ... .._........ .. ... . ._. ...._..... .. ..,..... ... .. ....... ... ............. . .

TtEh Act: INnAL. 3.42E-02 2.70E-04 2.78E-06 1.47E-04 7.06E-05 5.70E-01
TF1kAGE GROUW 6.33E+0$ 6.33E-C6 6.33E-05 6.33E-OS E.33E-05 6.33E-05
TE r.M Ar.it CLOUD 1.30E-03 1.30E-03 1.30E-03 1.30E-03 1.30E-03 1.30E-03
TF.ENACE . VEG. ING 3.81E-05 S 6)E-04 1.21E-04 1,21E-04 1.00E-04 0.00E+D0
TEENAGE MEAT ING 5.95E-06 4.76E-05 1.89E-05 1.89E-05 1.57E-06 0.0DE+00
TELNAGE MILM ING E.530-06 5.13E-05 1.76E-05 3.76E 05 1.4SE-05 0. 00F.4 0 0

. .. ..... ...... . . . . . . . . . . . . . ........ ............ .. ....... .........._... . ... . ............... .

TEENACE TOTAL $ 3.6&E+02 2.37E-03 1.531-03 1.67E-03 1.57E-03 b.71E-01

ACE PA7hdAY FJTECTIV BONE AVC. LUNG LIVER NIDNEY BROWCHI
. _ _ . . . . . ... . ..... . ......... _.... ....... __._.. .......... ..... ........ ..... .... . .

ADVLT 1NHAL. 3.42E-02 1.63E-04 2.31E-06 1.221-04 5.0BE-05 5.70E-01
ADUIT GkDU M .t 6.33E OS 6.33E-0$ 6.33E-05 6.33E-05 6.33E-05 6.33E-05
W VLT CLOUD 1.30E-C3 1.3DE-03 1.30E-03 1.30E-03 1.30E-03 1.30E-03
ADU1.T Vf.G . ING 2.31E-0$ 2.67E-04 7. 92 F.-0 5 7.92E 05 6.4SE-05 4.00E+00
ADU1.7 NEAT 1AG 4.66E-06 5.27E-05 1.61E-05 1.57E-05 1.28E-05 0.00E+00
ADt:LT MILM ikG 1.7sE-06 1.48E-OS 4.39E C6 4.39E 06 3,$8E 06 0.00E*00

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

ADULT TOTALS 3.htt-02 1.ssE-03 1.47E-03 1.S9E-03 1.517.-03 5.718-01
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FECION: EhERGY TLELS-Reno Creek CODE > MILDC5-AREA 403/896 FAGF 86
KET5ETt CASPER wr DATA: futun.in 05/09/93

TIME $1'EP NUMBER 1, S YEAR ACTION PEAJOD DURATION IN YRS 15. 5.0

NUP'sER 26 NAME=COSCER FANCH N. 10.5EM, Y= 1.lKP, E- 0.cM, D!sT= 10.6EM. 3RTYPE-10

40CTR190 ANNUAL DOSE COMM1TMEWT5 LOMPUTED FOR THIS 10C ATION. MREM /YR
. .. .-....-..... ..... . . - - . + _ . . . . . - - . ....... --. .. .........-- ... .- .--...........---....---..

LIVER EIDNEY BRONCH 3
BOhE.-- . - AVG. LUNG- . . - . . . . . - . . . . . . . . . . . . . ......................... |

ACE PATHWAY E.F F E CTI V
................................- ............

!NTAh? INHAL, 0.00E*D0 0.00E+00 0.00E*00 0.00E*00 0.00E+00 0.00E+00 |
INFAhf GROUsc 0.00E+C0 0,00F400 0.0Ct+00 0.00E+00 0.0DE+00 0.DCE+00 '

INFANT CLOUD 0.0CE t0 0 0.00E*00 0.00E*00 0.00E+00 0.00E+00 0.00E+00
lbfANT VIG. INO 0.00E+CD 0.00E*00 0.0DE+00 0.00E+00 0.00E+00 0.00E+00
INFANT MF.A 7 ING 0.0DE*CD 0. 0 0F.+ 0 0 0.00E*00 0.00E+00 0.00E+00 0.00E+00

INFANT MILM ING 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
.. .............._.. .......-- --....-.. . . ..... .-- . - - . . . . . . . . . . . . . . . . . - - - . . . - . . . . . . . . . . . . --

INFANT TCTALS 0.0CE+0C 0.00E+?O 0.00E+00 0.00E+00 0.00E*00 0.00E+00

AGE PATMAY f.FFECTIV PONE AVG. LUNG LIVER KIDNEY BRONCHI
- . ........... .. . .... ,-. .... ....- ....-..

.--- ..-- ----. .. ......-~~.00E400
.......-...- ....

CHILO ! arp A!,, . 0.0ct+C0 0.GCE+00 0 0CE+00 0 00E+00 L 0.00E*C0
CH I I.D GROUka 0.CDE+00 L.0CF600 0.00E+C0 C.00E+00 0.00E+00 0.00E+00
CEILD C OJU 0.0CEe00 0.00E+00 C.0CE+00 0.0CE+00 0.00E+0D 0.00E+00
CH I L:; VfC. I N" 0.00F+00 0.00E+00 0.00E*00 0.00E+00 0.00E400 0.00E*00

CHILD F"A? ING 0.CCE+CD D . t;00 + 00 0.00E400 0. C C F.+ 0D 0.00E+00 0.0DE+00
C w! LO FILE Ih 0.r:E*00 0.C:E+00 0.CCE+DC 0.0CE+0; E.CDF*00 0.00Et00

_ -.. __ .. . - - _ _ .. . .. ....--..-- . ..-.... --.'... -. . . . ...-... ......
Cu1LD TOTALS 0,00r+00 0.000 00 0.CCE*00 0. 0 0f' + 0 0 0.00E+00 0.0cE400

A ".F PATMAY EI FECT IV tCh 5 AVO.LVhG 1.IVER Kl? HEY BRONCHI
. .. .. .. .. -- --.. . .- -- ... ..- .. .........--....-....-. .. ...-.... --....... ... .-

TFENAGE [MHAL. 0.00E*00 0.00E+00 0.0CE*CD 0.00E+00 0.00E+0D 0.00E+00
TEEhAOE GROUND 0.0DE+00 0,00E+00 0.0CE*00 0.00E+00 0.00E+00 0.00E+00

TSFhACE CIDVD 0.0CE+c0 0. 00t' + C 0 0.CCE+00 0.0CE*00 0.00E+00 0.00E+00
TFEhACE VEO, INO 0.0CE*00 0.0bf*00 0.00E*D0 0,0CE+00 0.0GEiC0 0.00E*00
TF E N A:;E MEAT IN3 0.0CE+00 0,00E+00 0.0CE+00 0.0CE*00 0.0DE+00 0.00E+00
TE!3 ACE PILE ING 0.00E*00 0.CCE+CD C.00E+00 0,00E+00 0.0CE+00 0.00E*00

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

TEfNAOE TOTALS 0.00E+C0 0.00E+00 0.00E+C0 0.00E+00 D.DCE+00 0.00E+00

AGE pathway EfrECTIV !LNE AVC.LUNC LIVFA FIONEY BRONCHI
. .. ..... .. . ..,. ~ . ... . . - - . . . . . . . . . . . - . . . . . . . . . . . . . - . . . . . . . _...- ._.... .- . --...--

AWLT INhAL. 0.00E*00 C.C0F+00 0.00E*00 0.00E400 0.CCE+00 0. D DF.+ 00

AwLT t ao'.ma 0.00E+C0 0.00E+00 0.00E+00 C.00E400 0.00E+00 0.0CE+00
ADU I.T CLCUD D.00E+00 0.CCE+C0 0.00E*00 0.00E+GO 0 . 0 0 E + 0'J 0.00E+0D
ADULT VFG. ING 0 . 0C f. + 0 D 0.00E+0C C.00E+00 0.0CF+C0 0.00E*00 0.00E*00
AN LT MEAT ING 0.00E+00 0.00E+00 0 OCE*GC 0.CCE+0D 0.0DE+00 0.00E*00

ACULT PILE IN: 0.00E*00 0 0:;f + 00 0.CCE*00 0.00E+00 0.00E+00 0.00E+00
. .. .. .._ _ . .- ---- . .- ._... - . . .- - _- ...--- ._ ...... .......... ..._.. .~.

ADLLT TOT A LS 0.CCE+00 0.CCE+00 0 (IE + 0 0 0.00E+00 0.00E*06 0.00E*00

0
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RLCION: F.NF. RUT FUEL 5-Refso Creet COCEi MILSDS-APEA (03/49) Pact 37 ''

METSETs CASPFR WY DATA: f: sun.an 0 9/ G9/ 93
f} s TIME STEP WVMDER 1, 5-YEAR ACT1DN PLRIO3 DURATION IN YRS 13. 5.0
IitVMER 26 NAME=C050ER RAN;H h 10.hKM. T* 4.6KM. E= 0.0M. DIST= 10. 6KM, IPTYPE-10
I

|
|

%TAL ANNUAL DOSE COMMITMENT $ COMPU.ED FOR THl$ IDCATION, MREM /YR
.... ...... . . ... .....-.........,.--..... .,... .......--.... ...... .......n................... .....

e -
IAVG 1,UNG LIVtR RI BRONCN1............................ ...DNEYACE PATMAY EFfECTIV h0NC
I

.................... . . . . . . . . . . . . . . . . . . . . . - - . . . . . . . . . . . . . . . . . . . . . . . . ..

INFANT IhMAL. 1.61t.C2 1.74E-04 1.64E-C$ 9.C3E-04 3.51E-04 2.6tE-01
INrANY GROUMS 3.05E-OS 3.06F-05 3 thE-0$ ?.0hE-05 3.0 W.~06 * 0SE-05.

!hFANT C1cVD 9.2SE-04 9.2hE-04 9.21E-04 9.25E-04 9.25E 04 9.2tE-04
INFANT VEC. |NG 0.00E400 0.00E+00 0.00E*D0 0.00Ee00 0 00E*00 0.00E+00 2

'
INFANT MF.AT lhG 0.00E+00 0.00E*D0 0.00E+00 0.00E+00 0.0ct+00 0.00E+C0
INFANT M; LE ING 3.76E-05 7.45E-05 1.3tE-04 1.36E-04 1.22E-04 0.00E*00-

..-- ....... ..... ...... ...._ ............_............. .............. ... ........... ....... ........ j

'
INFAhT TOTALS 1.71E-02 1.20E-03 1.11E-J3 2.00E-03 1.43D03 2.64E-01

A:;E PATHWAY 1.FFECTIV IONE AV'i. LUNG LIVER k!DhEY BRONCHI i

- ..- ... . . -- ~ . ...--. ......--.... ....., -........ ..................n --.... ~...--..... ...

CHILD 1 0AL. 1.61E-D2 1. 3 2 F. - 0 4 7.67E-06 4.01E-04 1.65E-04 2.68E-01
CHILD GuND 3.0SE-C5 1.ChE-0$ 3,0$E-06 3.05E-05 3.CbE-06 3.0bE-05
CHILD CLOUD 9,2iF-04 9.252-04 9.2tE-04 9.25E-04 9.25E-04 9,2SE-04 i

CHILD VEG. f6G I . 99E-0 5 1.35E-04 1.59E-04 1.59E-04 1.17E-04 0.00E+00
; CHILD MEAT I N ;i 4.75E-06 1.1bP-05 2.64E-0$ 2.54E-05 1.36E-05 0.00E*00

CHI LD MII5 ING 6.0%-06 2.14 E- H 3.23E-05 3.23E-Oh 2.37E-eb 0.00E*00
j... ........... . .. ...... ...._. . .-........ ... .......... ......... ._.... ....... .... .. ....

CHJL3 TOTALS 1.711-C2 1.27E-03 1.181-03 3.57E-03 1.28E-03 2.69E.01
|

ACE FATHnAY EFFkCTIV ltDNE AVG. LUNG LTVER KithEY BRONCHI
..,__.m. .... .-.,, . . ......... .... .... ... ...-... ....... ... ...... . -....- ..........-..-....... ,

TTFhAGE INhAL. 1.61E-C2 1.257-04 3.29E-06 1. 7 2 F.- 04 4.26E-06 2.6sE-01 {
TEthAGE CROUN3 3.05E-CS 3.05E-05 3.05R-05 3.H E-05 3.0$E-05 3.CSE-05 t
TEF.kAGE C1hUD 9.2SE-04 9.2$F-04 9.25E-04 9.2SE-04 9.2bE-04 9.2SE-04
TEENAGE VEC. ING 4.46F-05 E.56E-04 1.42E-04 1,42E-04 1.17E-04 0.00E+00 ;

TEENACE M'AT ING 6.9tE-06 1.02E-04 2.22E-05 2.22E-05 1.83E-06 0.00E+00 l

TFEN AGE FILA 1h3 6.47E-06 9.51E-06 2.06E-Oh 2.06E-C5 1.70E-G5 0.00E400 ';

__. .. . .....-. . ....,.. ... ...... .-.... . ... ........... -.-. ................................... ;

, TEENAGE YpTALS 1.71E-02 2.130-03 1.14E-03 1.31E-03 1.19E-03 2.69E-01 !

4 !

A07 PATWAY EFFECT!V BahE AVC.I.UNG LIVER KjDNET BRONC}1!
.........._... ....... ...... . -..-....... ..........-- -.... ....-.................................-... 6

ACULT INHAL. 1.61E-C2 1. 91 E - 04 2.14E-06 1.43E-04 6. tee +0S 2.68t-01 -t

ADULT CicVND 3.05E-05 3.0$E-Oh 3.0$E-05 3.01E-05 3.05E-0$ 3.0$E-05 .)
ADL LT CthuD 9.25E-04 9.2 5E-04 9.25E-04 9.25E-04 9.26E-04 0,2nE-04 :

8

A%rLT VLC. ING 2.70E-Ci 3.12E-04 9.271-05 9.271-C5 7.55E-0$ 0.00E+00
' ADU* T MEAT ING 5.34E-06 6.1'E-Ob 1.83E-05 1.83E-05 1.498-0$ 0.00E+0D

AI U LT MILF JMG 1.50E-04 1.13E-05 5.14E 06 5.14E-06 4.19E-06 0.00E*00 t
t.,........ ........_........ ............. .

AOULT TOTAL $ 1.711.-02 1. 6 4 i.- G 3 1.07E-C3 1.22E-03 1.12E-03 2.69E-01
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PPUTONi ENT.RGY EVE LS-keno C r ec E CODFs M:LDOS-AREA 103/996 PACE 80
Mil 5ET CASPER WY DATA + f : *.Jn . i n 09/09/93

TIME STLP N UPRt^.3 1, 5-YLAR ACTION PER!CD DURATION JN YRS 15. 5,0

N U+"!E R 21 N!#F+0F AL MAPGU ! $5 RANCH R= -0,tMM. Y= 12.$FM. 2= 0.04 DIST= 17.5kM. IRTYFralD

4 00f R190 AW AL DOLE COMMITMt WT S COMPU'ED FOR THIS LOCATION. MREM /TR
.... ... . .. .-..... ...-... . ....- .......-.................................n .......

AGE PA1D*AY E.F f LCTIV BOhL AVC.LUNC LIVf D R|DNEY BROMCHI

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

0 00f+00 0.CDE+00 0.00E+DD 0.00E*00INrAkt IM AL . 0.00E400 0.COE+00
Iw: ANT cr.w h D 0.DCL*00 0.00E+00 0.00E+00 0.;)E+00 0. 0 C F., + 0 0 0.00E+00
t h f p.N T Clo.; 0.00L+0D 0.00E+0C 0.00E*00 0.00E+C0 0.00E*CC 0.CCE+C0
IhFANT vrG. ING 0,0.F+D0 0.00t+00 0.00E+00 C.0DE*00 C.00L+00 C.0DE+00
1k?AhT MFAT 1hG 0.CDE+00 0.00E+CO C.0GE+00 0.00EeCD 0.0;E+00 0.00E+00
INFANT riLK ING C.00E 00 0.000+00 0.00E+00 0.00E+CD 0.0D0+00 0.00E+00

.. . ...... . .. . . _ _ . . . _. . .. _. . ...-- .. . __ .... ......... .. . -..... .. ..

IhfA%T TO1 A LS 0.00L+00 0.00E+00 0.00E+00 0.00E+00 0.CCE+00 0.00E+0c

ACE P AT P'a AY EITECTIV W;t.E AVG.LUh.0 LIWR FIDNEY BROktdi
. . . .. ._ m. , . . . ...._. . . .. ....... .. ...... .... ... ....__ . ...

CHILD INnAL C.C0r+00 0 . 0 0 6. + 0 0 0.CCE*00 U.0DE+00 0.0CE+00 C.CDE+00
CF I LO GanL v 0.DCt+CD 0.CCE+00 0.00E+C0 c.DCr*C0 0.00f+00 0.CCE+00
CHILO C L.3J O C.00K400 C.DCt+LC 0.00E+CC 0.0cE+0C C.00E+00 0.00E*00
CH f ? VE3. ING b.00EacD G.LCE+C0 0.000+00 D C 0 F. + 0 0 0.00E+.0 0.00E*G0
., H ; LC M3 A; INJ i, . 0 0 F + 0 0 t "8 0. G.CCL+0C c.00P+00 0.00E+00 0.00E+0c

0. a + 0D 0 . 0 03' + 0 0 0.00F+00 D.CCE+0D 0.00E+00
. . . . 0."_ r+.. . .. . .. ...... .. .. _ _ . . . . .. . . .... ... _.

CH1;? M i LM Ih3

CHIID Tot A;.5 0.00E60c C.00L+0C G 0CE*00 0.00E+CU 0. 0 c t:i O D C.00E*00
"..a

A0f PATU*AY f.FF !' CT : V P- At AVO . LUh!i LIVER RIONEY BRDNCHI
_ . . _ . . . ..... ..... ... .. .. _ .. .. .... )

TF t h A 05 !Nat. C.CCE*00 0 . 0 C f. * C 0 0.DDE OD C.001+00 0.CDE400 0.00E+tc
TFFNASF :. .. 0.00E+00 0 00L+0D D.00L+DO 0.0DE*03 0.00E+0C 0.00E*C0*

TiihA7 CWUL w.05I400 v.CCE400 0.00F+00 C.0CE+C0 0. C C F.+ 0 0 0.0DE+C0
TELNAGE VES. IW D.C0! + 00 0.0CE+C0 0.00F+00 0. 0 0F. 00 0.00Ee00 0.00E+00
TI E N AP PLAT Inc D.00f+D3 0.07E+00 0.00E+00 0 DCr*CD C.00E+00 0. 0 0f' * 0 0
Ti th Mi M11F 1G 0. M *CD 0.00F+C0 C.DDE+0D 0.FCE*00 0.0CE*00 0.00E+00

_ . . . . _ .. . _. . ... . _ _. . . .. ... ... . . . ...... .. ...... . ... . ..

T E.F.N A .;r TcT A L.s C." E+C0 0.CCF*D0 0.00E+00 0. 0 ",E + 0 0 0.00E+00 0.00E+C0

AOE P AThMY EtFECT:V FC4 C AVG.LVNG i. I VE R FIDNEY RRONCHI
.- . . . . . . ... . . .. . . . ___ . ... .. ...... . _..._, . .. . ....... .... .

Ar a l.T ;NhAL. C.00L+0C 0.00E+C0 C.CCE400 0.CCE+00 0.CCE*D0 0 OCE*00
'

AnULT CRous3 0.00;+C0 C .C0t * C C 0.00E+00 0.00F+0D C G0E*00 0.DCE+00
ADvLT C LOL D 0.00E*00 C.CCF+00 0.00E+00 0.0CE+C0 0.0CE+00 0.00E*CD
Act.17 VLC. ING 0.s. F. + v s G . C CF + C D 0.DDE*00 c. DOE +00 0.00E+C0 0.00E+00
AS;;T PFAT |E C_0Ct*00 0.00E*C0 D.00E*00 0.00E+00 c.CCE+0D C.00E*00 l

.. .. .. -- . ... -- .. .. -- ... .. -.. .. . ........... .-. .
)ADLLT *t ; LF !NG C ^ 5+J 0.00L+C0 C.00E+03 0.00E*C0 C.0DL+CD b . D C f' * C 0
,

AMLT TOTALS C,CC" 00 D 00E+00 0.00E+0C 0.00E+00 0.00E*00 D 00t+00
.
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RLGIONI ENEDCY rtELS Reno Creen CODES M!LDOS- AREA (03/09) PACE 09
p*E T 5 E T CASPER WY DATAt terun.1n 09/09/93

TIME STEP NUMBER 1, S-TEAR ACTION FLRjuD DVRAT]ON 1N YRS !$. S.O

O NUMBER 27 NAME. OPAL MARGUISS R ANCil Aa -0. arm. Y- 12.5F" 2- 0 . CM, DIST- 12.5FM, IRitd -10

TOTAL ANNUAL DCSE COMMITMENT 5 COMPUTED l'OR T!!!$ LOCATION ....'M/YR...._.... __... ..........

MHf
.... - ........ ..-__ _... ..__ ._..... ...... ......_....... .....

ACE PATHWAY EFFECTIV BONI. AVG. LUNG LIVER EIDNEY BRONCHI
. ........ . . ...... ._. ____..__.........................-...._.... .......---........__. .. ........

INFANT INHAL. 1.94F-C3 2.76E-05 2.61E-06 1.43E-04 5.$6E-D$ 3.22E-02
INTANT GRDUND 3.69E-06 3.69E 06 3.69E 06 3.69E-06 3.69E-06 3.69E-06
INFANT C144D 1.39E-04 1.39E-04 1.39E-04 1.39E-04 1.3 % 04 1.39E-04 .
3NrANT VEC. ING 0.00E+00 G.DDE*00 0.00E*D0 0.DCE*00 0.09s*00 0.0ct+00
INFANT MFAT ING 0.CCF+00 0.DDE*00 0.00E*D0 0.00E+00 0.00E+00 0.00E+00

.I k.rAN T..._.__ . . . ..._.._... . ........ __........... . _.. __.0$. ..... 2 19E- 0 5. .. ......_.. .....__..... ..... .MILF ING 5.97E-06 1.ltE-05 2.19E 3.93E-05 0.00E+00

Ik! ANT TOTALS 2.09E-03 1.82E-04 1.67E.04 3.07E-04 2,17E-04 3,24E-02

ACE PATH +sAf fftf.CTIV IchE AVG.LUhG LIVER $1DNEY BRONCHI
._ . ... ..... .. .. ...__....__....... . .. .......... ...__............. ...... .... .. ..... .........

CM1LD INhAL. 1.94E-03 2.09E-05 1.22E-06 6.36E-DS 2.62E-05 3.22E-02
CHILc GROUND 3.69E-D6 3.69E-06 3.69L-C6 3.66E-06 3. ewe-06 3.69E*06
Cn!LD C w'.;3 1.39E.04 1.39E-04 1.39E-04 1.39E-04 1.39E.04 1.391 04
CEILO VEC. ING 4.73E-06 2.14E-05 2.53E-05 2.53E-05 1.06E-05 0.DCE+00
LHILS MEAT ING 7.530-07 3.41E-06 4.02E.06 4.02E-06 2.95E-06 0.00E*00
CHILD FILu TNG 9 $ 9E- 0 7 4.35E-06 5.12E-06 5.12E-06 3.76E-06 0.00E+00
..___... ..._ . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . _ . _ . _ . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

CFILD TOTALS 2 C9F.-C3 1.93E-04 1.75E-04 2.40E*04 1.94E-04 3.24E-02

ATE PATHWAY FJTECTIV BOhE AVG. LUNG l!VER KIDNEY MONCH 3
... . _... ... . . . _. .......... ....,... ......... .._ .... ,. ..... ................ .................

TEENACE INnAL. 1.94E 03 5.15E-05 S.22L-07 2.73E-CS 1.31E-05 3.22E-02
TEENmaE GROUND 3.69E-06 3.69E-06 3.69E-06 3.69F-06 3.69E-06 3.69f-D6
T!. P.h A 2 CirVD 1.39E-04 1.39E-04 1.39E-04 1.39E-04 1.39E-D4 1.39E-04
TEF%AOE VEO. ING 1.0SE+06 1.C4t-04 2.25E-05 2.2bE-05 1.56E-05 0.00E+00
* F F.h ACE MFAT ING 1.30E-06 3.62E-Oh 3.$1E-06 3.6)E-06 2.91E.06 0.00F+00
TEENA.E MILM ING 1.03E-06

1.61E C6..___.........-06._..____... -06.4... . . . . . . . . . . . . . . . . . . . .

3.26E 3.26E 2.70E-06 c.cor*00.....'.... ..._... _............ . ..._._ ..
TE f h AGF. TOTALS 2.09E-03 3.29E-04 1.72E-04 1. 99 E- 0 4 1.00E-04 3.24E-02

ACE PATHWAY EFFECTIV BOhE AVG.LUNC LIVE 9 E!DNEY BRONCHI
. . ._._... . . . . . . . . . . , . . _ . . . . . . . . . . - . . . .. .. ... ..... . _.._..... ..............__. .......... ....__

ADc L7 IEHAL. 1.94E-03 3.03E-05 4.35E 07 2.27E-05 1.09E-05 3.22E-02
A90Li CRDiWL 3.69E-06 3.69L-06 3.69F-06 3.f9E-06 3.695-04 3.69E-G6
AT;LT C w3D 1.39E-04 1.39E-04 1.39E-04 1.39E-04 1.39E-04 1. 3 9E - 0 4
APCLT VF 3. INO 4.28f. C6 4.95L-5 5 1.47L-OS 1.47E-Ch 1.20E-05 0.00E+DD
AUJLT MFAT INO t.46F-07 9.18 E. - 0 6 2.91E-06 2.91E-C6 2.37E-06 0.0Dr+00
A;eLT MILE |NG 2.37E-07 2.74L 06 S.ISE-07 4 lbE-C7 6. 64 E-0 7 0.0CE+00
.... .... _. .__............. .. ._ ..... .................. -

AW LT TOTALS 2.C8E-03 2.35E-G4 1.61E-04 1.84E 04 1.taE-04 3.24E-02
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l
E8.0 DN: E P.Ek!Y PUT1.5-Reno Creek CCDE; P'! L:05-AREA (03/19) P AJE 90 j
n :: t T: C A.EP E R hf TA1A1 frrun.1h 09/09/93 j

'IME STEP N JM.SE R 1, S-YEAP ACTION PERIOD CURAT]DN Ik YR$ 15. S.D 1

NUMM k 25 h Avi-FWYO R! kL JR F AM:Lt N- 12.5kM. Y- - 14 . 5 kMo 2= 0.CM. CIST= 19.2RM. IRTYPE-10

400rR19D ANNUAL DCSE CCKMITM.ENTI COMPL THI5 LOCAT;C MRI.M/ t k
. ...._ _.. . ... ....--. . _ .--.._--- .._ ... _..

...'TED LOR.______..-......'N,. . . . . . . _. .. ... .._

ACE PAThhAY FTffCTIV DONE AVG. LUNG LIVFR RIONET BRONCR1
. . . ... _ .. ._- .. .._ ... .. - . .-... ..... ..... . . ... --.. .. .,.. . ....... ...

IMFANT 2 hh AL. C . GCE + 00 0.0Cr+C0 C. ut + 00 0.00E+00 0.00F+00 C.00E+C0 ;

IhfANT C NUND 0.00E+DC C.CCE*GC C.CCE+00 0.DDE*D0 0.0DL*DD D.00E+0D !

Ihf Ax7 Cicun 0.00t+03 C.00E+0D C.00t+0C 0.DCE+0D 0.DCE+00 0.00E+00 |
Ih6 ANT VEO. ING 0.0CE*00 0.CCE*00 0.00E+CO 0.00E*00 C.00E+CD 0.00i+00
i kF MT MEAT ING C.00E+00 0.0;r+DC 0.00E*00 0.00t*00 0.0CE600 C.DDE*00
INFAh7 M11F 11.0 0.0CE*03 0 DOE *C0 0.kCE+CC 0.00E+00 L.CDE*00 0.00E*00

... ,. _. ._. ._....... .. .._..._. . .._ __ . .. __ . .... ....... ......... .-.__......... ..... .

INTANT TCTA1.3 0.0CE+0C 0.CCE+CD C.CCE*DD h.00E603 0.00E+C3 0.00E*00

A *;F PAT WAY EITECTIV !DKr AVC.Lt!NO LIVER N!PNEY t5RONC H I
. . . . . . . . . ... .. . , . .. - ........ ..... ._... ... .. .. _ ..__ --.-

CHILD IwoAL. C.Jr.+00 0. C O$+C0 C.00E+00 0 . 0 0 F. 4 0 0 0.00E*00 0.0cE*00 I

CHILE r.4DJNO 0.G0F*D0 0.CCE*D0 0.000+00 0.00E+00 0.00E+CD 0.00E*00
; C f. C ., 'c b CCr+00 0 CL1 +! C.00.+00 0.CCE+00 D.DeF+00 0.00E+00
t! ! vt Ih:; 0 . ^ '. E * 0 U .00f+0s 0.00E*D0 E.00E+00 0.00E+00 0.00E*00
ch: , w '', A T IN; "..,f*s 0 (Ot*D0 C 00E+0C C.DDE+00 0.00E*00 0. 0 01.+ 0 0 j

N +c0 0. 00E * 30 C 00E+0C C,00r+00 0. 00E * 00rn; - M: ;.K Ix; b 0LF*wC w

. .. ... . . ... . .._ . . . -.. -._- . ... .~. .- - ..... .... 1

CFit *;TALS 0.C'E*l0 0.00E+00 0.00E*LO C.00F+C0 0 00f+00 0.GCE+CD 1

|
A. E F AINAY T.fFLCl|V Dok t. AVG. LUNG L1VER FI,WFY BRONCH 3

_.. . .... .. . .. . . _ . . . .. -- .... __ . __. ..__ ...

j4

|
i, E t. V E IhML. C." +LO . LLt+Cs C. E+ 0 C . :. 0 E + . 0 0 00E+00 C.CCF+CG 1

fthAm a ec (.id+.0 C.C;E+tb C.M*N 0.CCE*00 0.20F+00 0.00E*DG
i t ! A Acr c l/. : C."Ur*DC 0.UCE*00 0.0St+Cw 0.00E+00 C.00E*00 0.00E*C0
T F E 4 A'A Vt;. Ih0 0 f.r*00 0 O c t' * C C U.CCE+00 C.CCE+0C 0.00E+D0 D.CCD 00
itdN A *:E P.E AT ING 0. m 0t + W C.bOE+UC 0.0M + 03 0.DCF+00 C 00E*00 0.0GE+00
T ThACE M I LW 1hG 0.00F+CC O.CDr+w0 C . L C E. * C 0 0.0DE+00 C C.DCE+00

._ . .. . . _ .. .. __ __ .. . _ . . _ . . ...__. . .._.... . . .. 00E*00._.._.._..._ _ ..
TEENALE TOTAL 5 0.00E*C0 0.vr*C0 C.IDE*0C C.DCE*00 0.00E+0D 0.00E*00

A';E P A7 WAY ErftCTIV BahE AVO.1.LNO LIVER KIDNEY 16R ON C H I
. . ..... . _. ___.. ~ . . . -__ - . ... . . _ __ .. .. ...... . .... ..

A:n. . ? !NeAL. O.itt+00 0.0:E+C0 C.00E=00 0,cDE+00 G.0CE+00 0.00E*DC
r.et? 0.8mVN D 0 . 0 01. + 0 0 0.Csf+00 0.0CF+00 c.DCE*30 C,00E+00 0.CDE+CD I

AL UI T c l.ac 3 C.CIE+03 0.DLt*C0 L.00E+0C 0.CCE*00 0.00E*00 0.00E+00 i

i
A00LT vtG. ;ts C CLI+C0 C . C a. + 0 0 0.00E+DO i., . 0 0 F * 0 0 0 , 0 f.,7 + 0 0 0.0CE+00
A:' . T FrAi h3 C.CCF 00 4 CDF*C0 C 0;E+.0 0.COE+00 . 0DE+00 0 00E+00
Ar';T M; n In f CCt+0C ..DCL*00 C.vtE+00 C.CCF+00 0.00E*00 0.00E+00
. . . - . . .. _. . __ _ _ -_ . . .... . _ . ... .. .., . _ .....

A::'a* TU! ALI 0. LE+- C.CCE*03 D LCE+00 0 00F+C0 C.CCk600 0. 0 C F. + 0 0

,

1

e-

i

l
.

e1
|

-
ATT 18.1-98 l

I
(Revised 2/94)

i

.

g .w . - .,.y. .+wg-.- v--y. y -..--,.-1 9.- g. -y ps -e gr'



u _ . _. _ m -, . _. . . . _m .._.. . . ., .-- . ,

P.EGION : ThERGY TUELS-Reno Creet COCEt MILOQs-ART.A 103/495 PAGE 91
ME75E;r CA5PER #Y EATA Isrun.in 09/09/93

- TIME STEP NUMBER 1 6-YEAR ACTION pep]DD DUAATION IN YR5 !$. 5.0
3

N7MJ3ER 29 N VE-FLOYD RENO JD FAFILi X- 12. 5K% Y= -14. 5s% 2 0.0% D:sT= 19.1EN IRTYPE-10

......_'M/YR. . . . . . _ . . . . . . . _ . . . . . . - - . .
TOTAL ANNW.L DUSE coa *MITMENT3 COMPLTFD f 09..~.............T..IOk,THIS LOCA MRI

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

AGE FATHNAY llON E AVG. LUNG L1VFR EIDNEY BRONCH 1
..._ ..~ .... ....... ___... .F FF E CT.IV.......,........... . .. ..... .... . ......., ..... u.... . .. .....

thFANT INdAL. 4.36f*03 2.09E-04 2.00E-0$ 1.D6E-03 4.20E-04 7.15E-02
INFANT GHOUND G.41E-06 4.41E-06 8.4tE-06 6.41E-06 S.415-06 0.41E-06
1NFANT C1 DUD 4.71E-01 4.11h-04 4.71E*04 4.71E 04 4 . 71 E -04 4.71E-04
1NEANT VEG. ING 0.0DE+00 0.00E+0C 0.0DE+00 0. 0:iE * b: 0.00E+00 0.00E+0D
INFANT MCAT IhG 0.00F+00 0.00F+0D 0. 0 0 E.+ 0 0 0.CCE+00 0.00E*00 0.00E+00
INFANT MILK IW 1.$0E-05 0.9iE-0) 1.6SE-04 1.65E-04 1.465-04 0.00E*00

......_. ..... .... .... . ..............~.... ~ .... . .._......._.. . __,...... . . . . . . . . . . . . . ~ . .... __

1NTANT TOTAL $ 4. set-03 1.76E-04 6.66E-04 1.121-03 1.04E-03 7.20f-02

. . . . . . . . . . . . .. ........ . . ... . . . . ~ . - . . _.... __ .. LIVED....._... .. ................... .
AGE. PATW AY EIFECTIV IONE AV G . L('N G FIDNEY BRONCHI

CHILD INnAL, 4.32E-03 1.$5E-G4 9.34F D6 4.6CE-04 1.97E-04 7.15E-02
CHILD CROUNO 8.4lf*06 6.41f-06 B.41E-06 8.41E-06 8.41E-04 6.41E-06
CFILD CLOUD 4.71t.04 4.71E-04 4.71r-04 4.71E-04 4.71L-04 4.71E-04
C a l LD VES. IN0 3. $ 4- 0 $ ! .tM 04 1.91L 04 1.91E-04 1.40E-04 0.00E400
CHILD PEA * JNG $.68E-06 2.57E-GS 3.03E-CS 3.035 CL 2.23E-05 0.00E*00

*
CHILD MI LF 2% ?.23E- 06 3.28E-05 3.46E 3.46E-th 2.04E-05 0.0DE+00

. . ..._ . ._... . .. __..__. .. .............. . _-05____.... ... ...... .... ....... ..._.....

CE*LD TOTALS 4.AbE-03 8.b7E-04 7,48E-04 1.22E-03 s.60E-04 7.20E*02

. .__ .... . . . .... .. EI FE'.'T I V.... .. - .........-... ......-.... .. . . . . . ......_....... .. ..

ME PATHWAY HONE AVG.LUhG LIVER N!DhET SH.ON CH I
-_..

'EENAGE 1NHAL. 4.32E-03 3.ttE-04 4.01E-C6 2,06L-04 9.07E-06 7.152 02
TEENAGE CRWMD B . 41 u 0 6 9.41E-06 8.41E-06 0.41E-06 0.41E-06 8.41E-06
TEFhAGE CicUD 4.71E-04 4.71E-04 4.71E-04 4.71E-04 4.71E*04 4.71E-04
TI EN A ';E VEG. ING b.34F-01 7.thE-04 1,10E-04 1.7CE-04 1,4 0E.- 0 4 0.0DE*00
TEtHAOE MEAT ING 8.33E-06 1.23E-04 2,65E-05 2,6ht-0S 2.19E-05 0.00E+00

_. ... .._... . . 4 ........... ~.......-.. ... .-.... . ..-05..... ..... ......____..2.03E. .05.+___
D.00E+00TEENAGF MILM ING 7.73E-06 1.14E-04 2.46L 2.46E-05

. . . . . . . . . .

TEENME TOT A LS 4 .8'82 -0 3 1.991'-03 1.04E-04 9.06E-04 7.61E-04 7.2DE-02

AGE PAT WAY ErfLCTIV HONE AVG. LUNG LIVER FIDhET BJtONCH I
_. .... .. .. . .. _ _... .. ...... . ...... ....... ............._........ . ... . . . . . . . . . . . . .

ADULT IhMAL. 4.32E-D) 2.24L-04 3.34E 06 1.71E-04 8.23E 05 7.15E-02
ADULT 4.;h0VNQ 6.41E-06 8.41E-Ot 3.41t-06 4.41t-06 5.41E-06 9.41E-04
ADULT cloud 4.71E-04 4. 71 F.- 0 4 4.71E-04 4.71E-04 4.71E-04 4.11E-04
ADCLT VEC. ING 3.2 3F-06 3.73E-04 .11E-04 1.11E-04 9.03E-05 0.00E+004

ADVLT MEAT ING 6. 3 f f.-0 6 7.37E-0$ 2.19E-0S 2.195-OS 1.7eE-05 0.00E+00
AWLT MILR thG 1. 7 9E - 0 6 2. G 7E -0 5 6.15E-06 6.15E 06 5.01E-06 0.00E*00

....._...........

ADULT TOTAL 3 4.64E G3 1 18E-03 6.22E.04 1.90E-04 6.75E-04 7.20E-02

. O Optogram execution time = 36.42 seconos
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