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C rparr.to Officca: Tel: (307)856-9271

l eP ateau yy,t! 877 North 8th West, Riverton, WY 82501 Fax: (307)857-3050
'

_ .w
,, / Shootaring Operations: Tel: (801)788-2120
g] Box 2111, Ticaboo, Lake Powell, UT 84533 Fax: (801)788-2118-

)

November 29,1993

)

Mr. R.E. Hall, Director
United States Nuclear Regulatory Commission
Uranium Recovery Field Office
730 Simms Street, Suite 100
Golden, CO 80401

RE: Amendment and Renewal of Source Material License SUA-1371 Docket No. 40-8698,
Ticaboo, Lake Powell, Utah

} Dear Mr. Hall:

Plateau Resources Limited (Plateau) request an amendment and Renewal of Source Material
License SUA-1371 (Expiration Date: December 31, 1993). Enclosed as Attachment I is the
Application for Amendment to and Renewal of the License.

)

The Shootaring Canyon Uranium Processing Facility has been maintained on an interim standby
status since 1986. In making this application, it is the intent of Plateau to continue to maintain
the facility on an interim standby basis.

) In making this application, Plateau is bound by SUA-1371 Amendment No.12 dated 8-11-93,
a copy of which is included as Attachment VII, and any other amendments as listed in
Attachment II. The Environmental Report completed by Woodward-Clyde Consultants dated
May 1978 still applies for the current activities on the site.

Amendment No.12 is very clear and specific as to Plateau requirements should we consider the
)

resumption of operations in the future, Plateau recognizes the need to provide additional
information with respect to reclamation and decommissioning of the Facility.

The Plateau reporting requirements are detailed in Amendment No.12. Plateau personnel have
kept your office fully informed from 1986 through the present day. These requirements will

)
continue to be fulfilled by Plateau.

There has been no change in status on the Facility since 1986 with the exception of the
requirements of Amendments 1 through 9,11 & 12 (10 not issued). There has been no change

)
Pl.ATEAl' SUA-1171
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Mr. R. E. Hall, Director
Uranium Recovery Field Of0ce
RE: Renewal of Source Material License SUA-1371

4 Docket No. 40-8698 Ticaboo, Lake Powell Utah
Page 2

in principle site personnel or Noel Savignac, PhD, the Radiation Safety Officer since 1986.
Principle Site Personnel and Noel Savignac, R.SO Resumes are included in Attachment VL Weg
respectfully request that this Application be considered as complete and adequate to support the
amendment request and renewal of the License.

The underlying basis for this Application is the Source Material License Renewal Application
SUA-1371, Docket No. 40-8698 submitted to the NRC in November,1984. This document has

3 been reviewed by Plateau and any necessary revisions have been included in attachment V.

Please acknowledge receipt of this amendment request and renewal application and advise
Plateau if you require any further information.

3 Sincerely,
PLATEAU RESOURCES LIMITED

0,c~

n a 2 A n* b / &, c"

D
'enneth Webber

Project Coordinator

KW:gd

D
Attachments: I. NRC Form 313 Dated

II. List of NRC Material License Amendments
III. Extracts from NRC Amendment No.12

Stand-by Activities
Prior L7 Conunencing Operations7 Prior to Decommissioning

IV. History of Document Submitted to NRC
V. 1993 Revisions to 1984 Application
VI . Corporate Organization Changes to Section 5.0 to Plateau's Renewal i

Application for SUA-1371 as Revised August 1985 I
g

Current Organizational Chart i'

Resums of Standby Personnel
Radiation Safety Officer Resum6 |

VII. Copy of Material License SUA-1371, Amendment No.12 |

9
et. mat suram I

i
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j0 c Attachment 1
,

1
-

APPROVED tv oms NO 3150-c120 |J NRC FORM 313 U.S. NUCLEAR REGULATORY COMMISSION
3 hu t=''S = => !

3s. 35 and 40 ESTIMATED BUROEN PER RESPONSE TO COMPLY WrTH THfS WFOR-
MAYON COLLECTON REOUEST. 3JE5 HOURS FORW ARD COMMENTS,

[ REGARDING BURDtN ESteMATE TO THE INFORMATsON AND '
g RECORDS MANAGEMENT BRANCH (MNB8 7714. U S. NUCLEAR

i APPLICATION FOR MATERIAL LICENSE PAPERWOa.Y COMur$$lfM. WASH #NGTON DC 23fiE5. AND T.O THE
RE GULATOR

REDUCTONPRO.nCT mum OmCE OF MA . AGE
6' MENT AND BUDGET. W ASHWGTON, DC 20533
i

| INSTRUCTIONS. SEE THE APPROPRIATE LICENSE APPUCATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPUCATION. SEND TWO COPIES OF
THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFtCE SPECIFIEO BELOW. J

*
4

j APPLICATION FOR DtSTRIBUTTON OF EXEMPT PRODUCTS FILE APPUCAftONS WrTH IF YOU ARE LOCATED IN 4

DivtSION OF INDUSTRIAL AND MEDICAL NUCLEAR SAFE'Y SLUNOIS.1NDIANA. 60WA, MICHIGAN MINNESOT A. MtSSOUni, OHtO, OR
* OFF'CE OF NUCLEAR MATERaAL SAFETY AND SAFEGUARDS WtSCONSIN. SEND APPUCATIONS TO ii u S NUCLEAR REGULATORY COMM:SSION '

a WASHINGTON DC EJ556 MATER:ALS UCENSING SECTION i
U S NUCLEAR REGULATORY COMMtSSION, REGION R1

h ALL OTHER PERSONS FILE APPUCAT)ONS AS FOLLOWS. 7fm 8100SEVELT ROAD ;
. GLEN ELLYN. IL 80137 i' IF YOUR ARE LOCATED IN -

ARKANSAS. COLORADO. ICAHO. E ANSAS LOUfSIANA. MONT ANA. NESRASKA, i

CONNECTICUT OELAWARE. OtSTRICT OF COLUMBtA. MAINE MARYLDAND. NEW MExtCO. NORTH DAKOT& OELAHOMA. SOUTH DAKOTA. TEKAS. UTAH, !
M AsbACHUSETTS NEW H AMPSHtRL NEW JE RSE Y. NE'W YORK. PENNSYL1rANIA. OR WYOMING. SEND APPUCATIONS T0. ;
RHO : ISLAND. OR VERMONT. SEND APPuCATIONS TO:

4 MATERIAL RADsATIOle PROTEC'lON SECTION I
* SING ASSISTANT SECTION U S. NUCLEAR REGULATORY COMMis$lON. REGION Nj , c .LAR MATERtALS $4FETV BR ANCH gli Rv&N PLAZA DPrvt. suite 400

.: L A. kUCLEAR REGULATORY COMMISSION. REGION I ARLhGTON. TX 7e0114064
J AS ALLENDALE ROAD

KING OF PRUS$6A, PA 1945141S ALASKA. ARI2ONA. CAUFORNI A. HAWAN. NEVEDA, OREGON. WASHrWGTON.
7l- AND U.S. TERRfTORIES AND POSSES $10NS IN THE PACIFeC, SEND APPUCATIONS
,

4 ALAB AMA. FLORfD A. GEORGIA. KENTUCKY. MISSISSePPt. NORTM CAROUNA. 70
PUERTO RICO. SOUTH CAROUNA. TENNESSEE, WIRGsN44. VIRGIN 4 GLANDS OR t
WEST VIRGINI A. SEND APPUCAT60NS 10 NUCLEAR MATERIALS SAFETY SECTION

U S NUCLEAR REGULATORY COMMISSION. REGION V I

NUCLEAR MATERIALS SAFETY SECTEON 1Aio MARIA LANE ij U S NUCLEAR REGULATORY COMwS$rON, REGION e WALNUT CREEK, CA IH5mLS388 -

4 101 MARIE 1TA STREET, NW, SJITE 311
{

, ATLANTA. GA 3K3
4

,

r

! PERSONS LOCATED IN AGREEMENT STATES SEND APPUCATIONS TO THE U S. NUCLEA81 REOULATORY COMMISSION ONLY 1F THEY wtSH TO PCSSESS AND USE LtCENSED ;
'

qh MATERaAL IN STATES SUSJECT TO U S. NUCLEAR REGULATORY COMMtSSION JURISDtCTIONS.

1. THIS IS AN AP*UCAftON FOR (Check esproprom new 2. NAME AND MAIUNG ADDRESS OF APPUCANT th- to Cooe)

]
~ Plateau Resources LimitedA. NEW uCENS,

SUA 1371 Box 2111, Ticaboo ix e. AMENOuENT TO UCENSE NuMn,,,

C. AmEW AL OF uCENSE NuMuR SUA 1371 Lake Powell, UT 84533-2111 Ij

iO '^ " " ' ' * " ' ' ' " " " " ' " ' * " " " " " " " " ' " "

d Flateau Resources Limited
i Shootaring Canyon Uranium Processing Facility

,

Box 2111, Ticaboo, Lake Powell, UT 84533-2111
*

4 NAME OF PERSON TO N CONTACTED ABOUT THis APPUCATION | TELEPHONE NUMBER
j Ken webber (307) 856-9271 ;

SUBMIT ITEMS 5 THROUGH IT ON 8h s IP PAPER THE TYPE AND SCOPE OF INFORMATION TO BE PROvtDED IS DESCRfBED IN THE UCENSE APPLICATION GUIDE

$ RADtOACTIVE MATERIAL
i e Eaement eno mese numiset b chemscan and'or phvancel form. one c momenum amouni 6 PLaRPOSEfSI FOR WHICH UCENSED MATERIAL WILL DE USED
j sehen esi to r-- at an one tone |
5

7 5 # SP S BLE FOR PAD <ATtON SAFETY PROGRAM AND THElR S TRAINING FOR sNDtvlDUALS WORKhG IN OR FREQUENTING RESTRICTRED AREAS.

k.
* 9 FACluTIES AND EQUIPMENT, 10 flADIATION SAFETY PROGPLAM

12. UCENSEE FEES rSee 70 CFR 77D erup Season fRJT)
i 11 WASTE MANAGEMENT, AMOUNT

*
'

FEE CATEGORY ENCLOSED N/A
13 CERT 6F' CATION #Maar he compered by sepacents THE APPI,lCANT UNDERSTANOS TPVT ALL ST ATEMENTS AND REPRESENTATIONS MADE IN THt$ APPUCATON ARE

SNDWG UPON THE APPUCANT.

THE APPL! CANT AND ANY OFAC6AL EXECUTWG THIS CERtfFiCATON ON BEHALF OF THE APPuCANT. NAMED IN ITEM 2 CERTIFY THAT THfS APPUCATON IS
PREPAftED 6N CON 60RM!TY WTTH TITLE 10 CODE OF FEDERAL REGULATIONS. PARTS 3D. 32,33,38. 35. AND 40 AND THAT ALL INFORMATION CONTAWED HEREIN.
IS TRUE AND CO8tRECT TO THt SEST OF THE6R ENOWLEDGE AND BEUEF.

WARNING 18 U S C. %ECTION IJDT AC7 OF JUNE 25 99ea 62 STAT 749 MAKES IT A CRIMWAt OFRCE TO MAKE A WILLFULLY FALM STATEMENT OR REPRESENTATION
TO ANY DEPARTMENT 081 AGENCY OF THE UNITED STATES AS TO ANY MATTER WrTHim ITS JURISDiC* TON

| TYPED.PRWTED NAME | Tf7LE |DATESsChATURE-CERT!FYWG OFFsCER

\ P /

v- ~ e ~
A- John L. Larsen President & CEO< \ <

. . . -

j ron NaC usE ONtv
TYPE G FEE FEE LOG FEE CATEGORY COMMENTS

O
AMOUN1 RECErvED CHECM NUMBER |

,

1

|
|DATEAPPROVED g,

1

'O WRC FO M 2'212 e
Attachment I '
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Attachment II i

|
Plateau Resources Limited i:O

Shootarine ' Uranium Mill Site

License SUA-1371
1,

List of NRC Material License Amendments |.O
4

Amendment No. Date Amended Conditions
~

0 02-03-86 Interim Standby Status
;

:O 1 03-05-86 02 - Mailing Address

2 12-18-86 25 - Tech Eval of Dam

3 11-23-87 02 - Mailing Address
O

4 11-20-87 33 - Ground Water Detection
!

5 04-19-88 26 - Decommissioning
,

O 6 06-07-88 33 - Modify Selenium and Arsenic Levels

7 08-28-88 39 - Financial Surety

8 06-21-90 39 - Financial Surety

O
9 08-28-90 22 & 35 Self Monitor & Sump Pump

******* Not Issued- 10

11 04-27-92 39 - Financial Surcty
O

12 08-11-93 39 - Financial Surety

O

O
Attachment II PMEAU SUA-im

Page1 of1
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Attachment III |
|

Plateaa Resources Limited t

C
Shootarine Uranium Mill Site

Extracts from Lic.mse SUA 1371 Amendment No.12
:
'

License Condition Stand Bv Activities Reouirements
.O. Number

12. Not authorized to produce uranium concentrates * *

17. Radiation Work Permits As needed -'

18. ALARA Audit Report Annually
'0 24. Fire Detention & Suppression Equipment Quarterly-

29. Land Survey (5 mile radius) Annually
30. Radiation Safety Monitoring Program j*

|30. Radon Gas & Direct Radiation Monitoring (2) *

33B. Ground Water Detection Program (RM 4,5&6) Semi Annual |
:O 33F. Ground Water Flow & Direction under tailings Minimum of Annual ;

35C. Inspect Sump Pump - Document Weekly ;
;

37. Inspect Tailings Disposal System Monthly.

39. Update Financial Surety Amount (Feb) Annually

;O Prior to Commencine Operations !
~

25. Conduct Technical Evaluation of Berms & Dam *

38. Prepare Detailed Reclamation Plan (Decomm) 6 months notice ,

34. Financial Survey (3 months after 38) 3
*

41. Any Design Modifications to Tailings Impoundment * ;

1'O
Prior to Decommissionine !

'

2 26. Detailed Decommissioning Plan 12 months notice
i

iO
i
i

1

O

O Attachment III Pl.AHAl' SUA-WI

Page1 of1
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Attachment IV

Plateau Resources Limited |3
Shootarine Uranium Mill Site

License SUA 1371

Historv of Documents Submitted to NRC,

J

Submitted bv Date

1. Environmental Report (Sections 1 - 12) WCC 5-78
,,
,.)

2. Tailings Management Plan WCC 6-78

3. Final Environmental Statement NRC 7-79

3 4. License Renewal Application PRL 11-84

5. Revision to Application Section 5.0 PRL 8-8

6. Decommissioning & Reclamation Plan NS&AK 2-88

D
7. Material License NRC 8-93

Amendments 0 through 9,11 & 12 Please see Attachment II

J
Lecend

WCC Woodward Clyde Consultants
PRL Plateau Resources Limited
NS & AK Noel Savignac & Alan Kuhn3'
NRC Nuclear Regulatory Commission

iG

9
Attachment IV Pl.ARAL SUAd m

Page 1 of 1

9

.



_ _ _.
,

'
.

s

OJ,

Attachment V !

:O Plateau Resources Limited ',
Shootarine Uranium Mill Site

'

.

License SUA 1371.

1993 Amendments * to the 1984 License Application
'O. ,

and License Amendments 1 throuch 12

:

CONTENTS:
1984 1993

O Document Amendments
,

: '

; 1.0 PROPOSED ACTIVITY Page 1-1 Attachment V
j Page 2 of 5

!O r

1.1 PROPOSED LICENSE MODIFICATION Page 1-1 Attachment V j

j Page 2 of 5 i

i
| 5.0 OPERATIONS Page 5-1 Attachment V

Page 3 of 5< ,

;O i

i 5.1 CORPORATE ORGANIZATION
'

ADMINISTRATIVE PROCEDURES Page 5-1 Attachment Y I

! Page 3 of 5 and
j Page 4 of 5

;O
; 5.1-1 FIGURE ,

i STANDBY ORGANIZATIONAL CHART Page 5-2 Attachment VI

; APPENDICES
; |

!O B. Resumes Appendix B Attachment VII |
|

TABLES

1.1-1 Sr mary of Management Commitments Page 1-3 Attachment V 1

thru Page 4 of 4O
Page 1-11 ,

* We have highlighted the changes in each
section by shading the revised portions of

O
Attachment V n.AuAt sUA-Im
Page 1 of 5
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Revimuns to Page 1-1 of the SUA-1371 hat, Noveuiber 19&4 dereness

|

'O 1.0 PROPOSED ACTIVITIES

This Application is for a renewal of our Source Material License No. SUA-1371, Docket |

No, 40-8698, for the Plateau Resources Limited Shootaring Canyon Uranium Processing
Facility, Garfield County, Utah. Communications regarding this renewal document

O should be addressed to:

PlateadResources*Libii{ed !

877 North.8th West ,

RiurionM'yoming 82501
httentiondKenneth Web 6efiProjF6i Co6fdinator I

r0 Telepho' net (307) 856-92711(RivertonJ)Vyoming[82501) ,

[j801p8E2}20pjabyofytah)
,

'

The processing facility is located in Garfield County, southeastern Utah, approximately
56 miles (90 km) south of Hanksville, Utah,14 miles (22 km) north of Bullfrog Basin

b Marina, and 2 miles (3 km) west of Utah State Highway 276. The processing facility is
currently in standby states.

'|

O
1.1 PROPOSED LICENSE MODIFICATIONS

This Application for renewal of Source Material License No. SUA-1371 is intended to {

be complete and independent from other documents submitted to the United States
Nuclear Regulatory Commission (NRC) unless specifically referenced. Many of the :O license conditions in the earlier license are either no longer applicable or should be
replaced by commitments made in this renewal Application. 1

I

:

O

i
:

1

'O

O
Attachment V PtArEAl' SUA-1373

Page 2 of 5
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Revisens to Page 51 d the SUA.071 Renewal. No, ember 1958 docunwat

!O
5.0 OPERATIONS

Section 5.0 presents the detailed radiological and environmental procedures used to
control source materials both within the mill and in the environment around the mill..

|O
,

5.1 CORPORATE ORGANIZATION AND ADMINISTRATIVE PROCEDURES

This section has been amended in its entirety.

LO The Corporate Headquarters are located at 877 Nonh 8th West, Riverton, Wyoming
82501. The Shootaring Canyon Uranium Processing facility site offices are located at
Ticaboo, Utah 84533.

The President is the Chief Executive Officer of Plateau and has general charge of its

O business, and is managing officer of Plateau with general charge of its business and
operations.

The Shoctaring Canyon Uranium Processing Facility is currently in an extended period
of non-operations. Minimum personnel assisted by outside consultants are being utilized
to maintain the facility. See Figure 5.1-1 for Plateau's current organization chart. When

O operations at the processing facility re-stan, the mill staff will be considerably expanded.
Prior to such start-up, the staff's qualifications and revised organizational chart will be
submitted to the U.S. Nuclear Regulatory Commission for review. The standby.

Organizational Chart for quality assurance personnel, radiation protection personnel,
technical site personnel and Resident Manager is in Attaciunent VI included as Figure
5.1-1 to this 1993 Renewal Application.

O

The organizational structure of the company has been designed to provide reporting
channels for the standby operation personnel, the quality assurance personnel, and health
and safety personnel through the Project Coordinator to the President of Plateau. TheI

structure provides that all final approvals for implementation and revision of policies and
,0 practices rest with the President. However, the Environmental and Radiological Health

Supervisor (ERHS) has the authority to partially or fully suspend standby operations that -
could be hazardous to workers. The ERHS also referred to by Plateau as the Radiation
Safety Officer (RSO) will meet and possess all the qualifications as described hi
Regulatory Guide 8.31 "Information Relevant to Ensuring that Occupational Radiation
Exposures at Uranium Mills will be As Low As is Reasonably Achievable."

O
Reporting to the Resident Manager / Manager of Safety & Health are the ERIIS, and '
Environmental Technician. The Manager of Safety and Health and his/her supervisory
personnel must ensure adherence of facility operations to company procedures as well as
to regulations and requirements administered by the U.S. Nuclear Regulatory

O
Attachment V Pl.AEAl' SUA.1171

Page 3 of 5
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5.1 Corporate Organization and
Adrninistrative Procedures Continued |

l
'O| ,,_,, ,, ,,,, ,., ,, sci-un a. i. um 6., im

Commission and the Mine Safety and Health Administration. The safety and health |
personnel which include Electrical and Equipment Maintenance personnel, monitor daily j

operations and equipment, provide solutions to problems found during audits, and verify

O implementation of solutions.

Reporting to the Resident Manager are the Electrical and Equipment personnel. The -;

Resident Manager and personnel ensure adherence of maintenance activities and operating
procedures to radiation safety regulations and requirements as stipulatedby the ERHS and j

the Project Coordinator; they also ensure adherence to standby and maintenance 1

-O procedures as presented in license conditions and interpreted by the ERHS,' Project
Coordinator and the Quality Assurance Consultant.

The Project Coordinator acts as an advisor to the Resident Manager. Reporting to the
Project Coordinator are the Quality Assurance Consultants and such other consultants as
may be hired to assist in interpreting licensing and regulatory conditions affectingO Plateau's operations and in obtaining necessary permits to operate. The Project
Coordinator is responsible to inform the Resident Manager of the licensing conditions,
radiological and environmental regulations, and changes to the same; to ensure that the ,

quality assurance audits are conducted, to recommend, or provide solutions to any |
problems found during audit; to act as a liaison between the managers and licensing

O entities; and to administer any land transactions.

O

O

O

O
Attachment V Ptwrr.At sur.mi
Page 4 of 5
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TABLE 1.1-1 j|9
MANAGEMENT COMMITMENTS

|. A. The Summary of Management Committments are contained in the attached Materials

|O- License SUA 1371 and in accordance with statements, presentations and conditions I

contained in the Licensee's Renewal Application dated November 1984 and Amendments i

issued in 1986 through 1993 (refer to Attachment 11 of the Application Renewal of |
November 1993).

'

|

1

B. Plateau will implement the Standards for Protection Against Radiation as described in |
O 10CFR20.1001 through 20.2401.F

i

|

'i
1

:O

;O
I

|
l

O
' I

5|O i

i

I

l

!
l'

|0
|
,

O
Attachment V PMTEAr sUA-tm
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O'- SUA-1371 Renewal i'I~
November 1993

_

Plateau Resources Limited
Shootaring Canyon Processing Facility u

Standby Organizational Chart |o ,
,

.

Plateau Resources Limited I

_9 President & ChiefExecutive Oficer

|
,

:
i
: .

4

'
:

io
-'

;

[ ERHS (RSO)
i Environmental and Radiation .|

; Health Supervisor
! Quality Assurance
' Outside Consultant ,

iO
!-

: i

!

!

!,o ;

i Project Coordinator

!
i -

i

!O
;

*

i

! ,

4 |
..

,

'O
i Resident Manager

{ Manager of
i Health & Safety i
i ,

..

'i

'

!O.-
!

!

!
; -i
$ !

; Electrical Maintenance Equipment Maintenance . -

'O Environmental Technician Environmental Technician

! !
' :

4

'O Attachment VI
i

. .. - - - _ _ _ - _ _ . . _ - . .-
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RESUM$ - STANDBY PERSONNEL
t

!

O-

PLATEAU RESOURCES LBUTED

(O Project Coordinator . . Kenneth Webber.......... .... ... .....

. . . . Vance W. MorrillSupervisor & Monitoring Technician . . . ..... . .

Dennis L. WomackElectrical Maintenance ... . ............ .,...

O Daryl P. Wintersi Equipment Maintenance . . ...... . . ... .....

L

CONSULTANTS

Noel SavignacQ Radiation Safety Officer .... . . ........ ......

|.
,

0 '

b

O

O

|
!

PLATEALASUA 1371

Attachment VI
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KENNETH WEBBER I

239 West Sunset {

IO Riverton, WY 82501 j
; (307) 856-3204 )

:

SUMMARY 35 years experience in various phases of geology and mining. My duties over the years j
have included working with all agencies involved in the mining industry including '!'

;O environmental regulatory agencies, Responsible for environmental monitoring. waste
management, surveying and data collection for maintaining records and filing of reports !

with regulatory agencies and obtaining permits. Directly involved in mineral property-
evaluations, and property and lease acquisition negotiations. In addition to my work in

! the mining industry. Wide background in real estate leasing including building .
. c nstruction and maintenance, and financing through State and Federal agencies. ;
*O 1

-

.

EMPLOYMENT HISTORY
*

*
.

|~ February 1987 U.S. Energy Corp./ Crested Corp., Riverton, WY
.|

.

to Present Environmental Controller, Manager of Lands, Engineer. Responsible for preparing
jo permit documents and obtaining and renewing various permits including mine permits,

water appropriations, drill notifications, constmetion permits, NRC license renewals,
other licenses, leases, etc. Project design, drafting and supervision of various phases
of mining operation, environmental monitoring and radiation reponing. Responsible

ifor preparing all reports for BLM, WDEQ, NRC and EPA including Annual Reports,
|assessment filings, bonding, and Mine Radon Emissions Reports. Responsible for

.O development of interim stabilization plans, reclamation plans, decommissioning plans
and Radiation Safety Programs. Other duties include evaluation, supervision and
monitoring claim staking, Jeffrey City water system, Ticaboo townsite, the collection
of baseline data for Permits, and consulting finns. !

|

1/77 - 2/87 Chopping Chevrolet, Inc., Riverton, WY ;9 President, owner and general manager of Chevrolet / Oldsmobile dealership. i

Responsible for over all company management and supervision of 40 employees.

2/79 - 2/84 P. C. Eus Lines, Riverton, WY
President, owner and general manager of busline company. Responsible for

.O transporting 500+ employees daily to the Gas Hills Uranium Mines for Pathfinder
Mines Corporation and Union Carbide. Operated 26 buses and a complete repair shop,

l

I6/69 - 12/76 U.S. Energy Corp., Riverton, WY
Secretary and Director, Landman, Geologist. Responsible for office management,
mineral roperty evaluations, real estate construction and leasing, property negotiationsPO and acquisitions, field surveying, claim staking and drafting. Responsible for
preparation of annual reports and obtaining mine permits (for underground uranium
projects). Obtained jade mine permits for Johnson Mines.

O
Attachment Vil PLATEAU sUA-1W

Page 1 of 2

O
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Kenneth Webber
Resums

o Revised November 1993

1/64 - 6/69 Consulting Geological Services, Riverton, MT
Supervisor of claim staking projects.

O Architectural Design and Drafting Service, Riverton, WT
Designed over 80 commercial and residential buildings.

9/58 - 1/64 Robert Ford & Associates, Riverton, WY
Geologist and Surveyor.

O OUTSIDE ACTIVITIES

1/77 - Present Sertoma Club of Riverton, WY
Donate services to the club. Responsible for forming four corporations involved in
various phases of housing development for the elderly. President of four Sertoma-

O related corporations for the past 18 years. Designed and supervised construction of 100 |

units of housing for the elderly. Presently involved with a 40 acre,150 unit elderly j

retirement complex including a 48 unit Assisted Living Unit.

1982 - Present Miniweb Leasing, Inc., Riverton, MT |

Involved in all activity normally associated with a commercial real estate leasmg
O company including construction plans, obtaining financing, building construction,

maintenance and accounting for a 10 Unit Complex.

EDUCATION

3 College Michigan Technological University,1958
Bachelor of Science Degree, Geological Engineering Major,
Mining Engineer Minor

High School Stambaugh, Michigan,1951

I

3 SPECIAL TRAINING

Introduction to Hazardous Waste Management
Implementation of the Standards for Protection Against Radiation

(10CFR20.1001 - 20.2401)
Technical Conference on Rural Water Systems

"g Chlorination - Lead and Corrosion Control
Hazardous Substance and Related Waste Management Issues
Water Sample Collection and Preservation Techniques

e
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VANCE W. MORRILL
344 SOUTH CENTER

P. O. BOX 29J. ILeiKSVILLE, UTAH 84734
(801) 542-3435

Education: Wayne High School 1970-1974
Bicknell, Utah

) College of Eastern Utah 1974-1975

Training: Emergency Medical Technician 1978
368 EMT training hrs at seminars 1978-1993
40 hrs. Purchasing Agent Training Class, Denver CO 1981
Utah Motor Vehicle Safety Inspector (Utah Highway Patrol)

3 40 hrs Radiation Safety Training at Oklahoma State University 1988
40 hrs Certified Cross Connection Training 1991 (Utah State Department of
Health and Rural Water Association) Occupational Safety and Health Course
(Home Study) Utah State University
8 day BSA Wood Badge Leadership Training

)
Certifications: Emergency Medical Technician

Mine Safety and Health AdministrationInstructor
Cross Connection and Backflow Technician

Experience: Plateau Resources Limited
3 Oct 1977 to Shootaring Canyon Uranium Mine and

present Mill, Garfield County, Utah |

October 1987 Environmental Health Radiation Safety Technician. Occupational

to Present Safety Advisor and On-Site Supervisor

) Supervise the day to day activities at the site. Responsible for compliance with
NRC, EPA, and MSHA requirements plus all other State or Federal agencies that
have an interest in Plateau's operations. This includes environmental air and
groundwater sampling as well as radiation monitoring. My other duties are safety j

training, purchasing, taking people on tours of mill, maintenance of millsite, and
anything else that needs to be done to keep the facility in operational and saleable

) condition.

November 1984 Eauipment Operator and Maintenance

to October 1987 Due to staff reduction at the site I was moved to the maintenance department. I

operated ten wheel dump trucks,6053 and 6453 loaders, a D6 Cat and a road
grader. We cleaned up coutaminated ground below the tailings dam, covered the)

)
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Vance W. Mornli
Resum6

Continued

b
ore stockpiles with one foot of cover, and covered the mill tailings pond with
about three feet of cover. During this time, I also did mechanic's work on the
equipment and maintenance work at the mill and in Ticaboo Tonwsite. I was
trained to be the backup Radiation Technician. I also went into the mine one day
each week to do mine maintenance. In November of 1984, we decommissioned r

) Plateau's Ore Buying Station. I was responsible for taking down some of the
'

buildings and removing all of the equipment. We had to load the equipment on
trucks and haul it 1290 miles back to the mill. It also required that we remove
one foot of soil off 60 acres. During the last part of this job, I was the leadman -

on one of the crews. '

)
1983 - 1984 Warehouse and Mine -

During the last part of 1983 I went back to run the warehouse because of 'ayoffs
in the Company. I was responsible for all warehouse activities and for ordering
warehouse stock items. During 1984 I went back into the mine to do assessment
mining and mine maintenance.

1980 - 1983 Purchasine
During this time I was the buyer for all supplies and repair parts for the mine,
mill, and Ticaboo Townsite. I had to use communication skills to deal with
vendors and try to make the best buy for the Company. I was also involved in
the purchase of some of the capital equipment used at the mine and Ticaboo. I |

3 was supervisor over one assistant buyer. f

1978 - 1980 Warehouse
From about May of 1978 to some time in 1980, I ran the mine warehouse. This
included receiving inventory, stocking shelves, running a cardex system. setting

) reorder points, issuing parts and all other warehouse duties. I became very
familiar with equipment, parts, and supplies used at a mining operation. I
supervised from two to five other employees during this time.

December 1977 Undercround Mine Eauipment Operator
) to May 1978 During this time I worked in the mine. My main job was operating ore buggies

and underground loaders. I also did mine maintenance and had some experience
with explosives.

October 1977 Construction work
December 1977 Helped build concrete portals at Tony M. Mine. Took down an old uranium mill. i

) Operated a backhoe, dump trucP and loader. 1

i
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Vance W. Morrill
Resum6

Continuedp'
' August 1977 to Laborer. U.S. Forest Service
October 1977 Thinned trees and made trails.

August 1975 LDS Church Mission j'. t August 19770

| Summer 1975 Farmer

Sununer 1974 Worked for Brick Laver
,

!

! Summer 1969 to Farmer .;O
| 1973

-

l Community Service: Hanksville Ambulance Team 13 years ,

; President Haaksville Water Company :

Hanksville Special Service District Board Member !

Bantam Wrestling Coach i

Hunter Safety Instructor
Boy Scout Leader

, '

[
Bishop of Hanksville LDS Church

i

b Hobbies: Woodworking

! Hunting and Fishing
Camping [

!

!
!

O
; ,

| ,

| .
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DENNIS L. WOMACK
P, O. BOX 2108 - TICABOO

LAKE POWELL, UTAII 84533
sa

Education: North Fremont High School 1956
Radar Repair Course, Ft. Monmouth, NJ
January 1958 to September 1958

Experience: Plateau Resources, Limited
O 1977 to present Ticaboo, Utah

1982 to present Electrician A
Maintenance of electrical systems at the Mill and Ticaboo. Responsible for
electrical repairs as necessary. During shutdown period, have assumed additional
duties such as motel maintenance Ticaboo water and sewer systems maintenance,

O trash collection. lawn care, equipment operator, (Front end loader, backhoe,
dump truck) light vehicle service and maintenance.

1977 to 1982 Electrical Sut'ervisor. Tony M. Mine
Oversee installation of mine electrical system. Schedule the crews. Figure and
order materials.

g'~
1973 to 1977 Electrical Contractor. Green River. UT

New Residential and commercial wiring. Construction and rewiring of existing
structures.

1972 to 1973 AVCO Comoration. Maintenance Chief
Responsible for repair and maintenance of electrical meteorological equipment at,

J the Utah Launch Complex

1970 to 1972 Anaconda Companv. Journevman Electrician
Maintained electrical equipment at the uranium mill and open pit mine.

1965 to 1970 AVCO Comoration Field Service Ren
9 Worked at various locations for AVCO doing maintenance work and repairs on

electronic equipment

1963 to 1965 Russ Electric. Electrician
Worked for contractor on electrical construction, both residential and commercial

J 1957 to 1963 Military Service. U.S. Army
Radar repair
Rank at discharge - SP/5 (E-5)
Type of discharge -lionorable

@

l

e
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DARYL P. WINTERS
P. O. BOX 2241 - TICABOO

C) LAKE POWELL, UT 84533

1

Experience: Plateau Resources Limited, Ticaboo Utah i

1982 to present

10
1984 to present Maintenance

Routine and specific maintenance, repairs and security required to keep the
mill and Ticaboo Townsite in condition for operation or sale including:
daily and routine maintenance on pumps, generators and fire systems;
maintenance and repairs on vehicles and heavy equipment; operating trucksg
and heavy equipment (loader, Cat dozer, dump truck); lending assistance

~

with any job needing to be done at the Ticaboo Townsite.
:

1982 to 1984 Shift Supervisor. Tony M. Mine

.

Supervised drift and stope development

'

1981 Centennial Development Company-lead Miner
Underground drift development for Cypress Mining Corporation in ;

Montana
1977 to 1980 Western Nuclear. Jeffrev City. WY.

'O Grade A Miner
Stoping and drift work at Sheep Mountain I

1970 to 1976 Centennial Development Company-Lead Miner
Mined in Challis, Id; Bayhorse, Id; and Wenatchee, WA

O
1968 to 1970 Miner

,

;

O

O .

t
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NoelSavignac,Pha '

,

O.

RESUME

O CAPABILITY SUMMARY: Noel Savignac has over 23 years experience in radiation
protection, compliance with environmental and radiological regulations, hazard.

assessment, radiological training, and licensing for users of radioactive materials. He
has worked as a Manger of Environmental Services for a uranium mining and milling
firm, as a Health Physicist at a nuclear power plant, and as a university Radiation

.

O Safety Officer and Instructor.

PROFESSIONAL EXPERIENCE:

Environmental and Radiolooical Reculations
:O

Prepared a radiological control manualimplementation plan*

and a site specific RadCon Manual for a DOE contractor.
Prepared a DOE environmental monitoring plan.*

Prepared an application to ship low-level radioactive waste |*

to a DOE disposal site. !

Calculated radiological doses from airborne emissions for*

compliance with the EPA NESHAPS regulations. )

Determined contractor compliance with DOE Orders on '

*

occupational and environmental radiation protection.
O * Incorporated DOE Orders into contractor performance !

objectives criteria.
* Assessed contractor compliance with environmental,

safety, and health regulations in preparation for " Tiger
Team" audits.

O e Prepared environmental and radiological protection
procedures for compliance with DOE Orders.

* Tested alpha-track detectors to measure radon in
compliance with the EPA NESHAPS regulations.

* Determined reporting requirements under the EPA
O " Reportable Quantities" regulations.

Determined DOT shipping requirements for uranium mines. |*

Served on two Peer Review Panels for the DOE Uranium i*

Mill Tailings Remedial Action Project to assess radiological
measurement procedures and compliance with regulations. |

O
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Hazard Assessments
O

Determined radiation doses from uranium during asbestose
removal at a uranium mill.
Determined hazards of a thorium oxide spill.*
Assessed environmental and radiological liabilities of a*

O uranium mill prior to sales offering.
Determined occupational doses from U-238 and Th-232 ine
SO scrubber sludge from a copper smelter.

2
Determined occupational doses and environmental hazards*
from Re-187 from a copper smelter.
Determined occupational doses from Th-232 in a metalO e
casting facility.

e Determined occupational doses and environmental

contamination from Po-210 in kerosene-diesel fuel.
Determined potential environmental doses from U-238 ande

O Tc-99 in a disposal pond.
Assessed environmental exposures from mercury releasede
to a creek flowing through Oak Ridge. TN.

e Assessed environmental documentation on high-level
nuclear waste repositories as part of a Peer Review Panel.
Assessed remedial radiological actions required at theO e

Fernald Feed Materials Production Center.

Radiolocical Trainino Courses Presented
1

Compliance under the revised 10 CFR 20 (NRC Standards ,eo
for Protection Against Radiation)

e Radiation Protection videos for DOE subcontractors,
electronics firms, and uranium mills,
Radiation Protection of the Fetus.e
Annual Refresher Courses in Radiation Protection.*O

Licensina and Reaistration

. egistration of a 13.5 MeV linear accelerator.R*
Radioactive materials license for an 8,000 Ci Co-60 gamma i

*
4 irradiator.

New radioactive materials license and several licensee
renewals and amendments for uranium mills.

|

0
|
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EMPLOYMENT HISTORY:
.

Noel Savianac Consultants 1980-Present Provides consulting Health Physics
services to DOE, states, and corporations.

O-
United Nuclear Corocration 1974 - 1980 Obtained radioactive materials

' licenses for uranium mills, trained environmental and occupational monitoring
personnel, calculated radiological exposures and prepared sections of
environmental reports as the Manager of Environmental Sesvices.

University of Wyomina 1971-1974 Managed the Radiation Safety Office and -
O taught radiation safety courses as Radiation Safety Officer.

EDUCATION:

Colorado State University, Doctor of Philosophy
O (Health Physics),1974.

Colorado State University, Master of Science
(Health Physics),1968.

University of New Mexico, Master of Science
(Physiology),1967.

O Lake Forest College, Bachelor of Arts
(Biology),1965

ASSOCIATIONS: (current and past)

American Institute of Mining Engineerso American Mining Congress, Uranium Environmental Subcommittee
(Chairman, 1978-1980)

American Nuclear Society
Beta Beta Beta
Health Physics Society

O Rio Grande Chapter Health Physics Society (President,1990)
National Council of Radiation Protection and Measurements,

contributing author to the draft NCRP Report " Radiation
Protection in the Mineral Extraction industry"

New Mexico Mining Association, Uranium Environmental
O Subcommittee

Radiation Research Society
Ronald Mcdonald House Board of Directors
Sigma Xi -

Wyoming Mining Association, Uranium Environmental
Subcommittee.
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CLIENT LIST:3

All-Tec Inc. Intera, Inc.

Assagai Analytical Labs Jacobs Engineering Inc.
Atlas Minerals Corp. Marline Uranium Corp.

Aware, Inc. Montgomery & Andrews
,

BDM Corp. NM Environment Department"

Black Law Firm Pathfinder Mines Corp.
Chem-Nuclear Systems, Inc. Plains Electric
Cyprus Miami Mining Corp. Plateau Resources Ltd.
Energy Fuels Nuclear, Inc. Precision Castparts Corp.

* Envir. Sci. & Engr., Inc. Remote Sensing Systems

Federal American Partners Rio Algom Corp.

Franchini Law Firm Sandia National Labs

Giant industries Inc. (through subcontactors)
Hecla Mining Company Simmons Law Firm

# Hollington Law Firm Thunderbird / Red Uon Inns
homestake Mining Company Titan / Spectron Dev. Labs

ICF Kaiser Engineers, Inc. Umetco
IT Corporation /D'Appolonia United Nuclear Corp.

Inhal. Tox. Res. Inst. Woodward Clyde Consult.

O

D

1

|

|

D
l

i
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NOEL SAVIGNAC - UPJWIUM PROJECT EXPERIENCE

9 1) New Mexico Operations:

a) United Nuclear Corporation, Gallup, NM - Principle
investigator for the Church Rock Mill license
application. Negotiated license conditions with the New
Mexico Environmental Improvement Division (NMEID). Hired

O and trained entire environmental and radiation protection
staff. Prepared mining plans for Dalton Pass,Mine and
Canyon Mines for USGS. Contributing author to mill

license renewal submitted to NMEID.

b) Homestake Mining Company, Grants, NM - Contributing author
3 to mill license renewal submitted to NMEID. Performed

MILDOS computer evaluation of radiological impacts of mill
on surrounding population. Wrote radiological assessment

for mill.

c) Mobil Oil Company, Crown Point, NM - Conducted a MILDOS
h) computer evaluation of radiological i= pacts of in situ

uranium extraction facility for the NMEID. Conducted
laboratory quality assessment for a laboratory processing
environmental or occupational samples.

d) Conoco Oil Company, Crown Point, NM - Contributing author
to environ = ental report for anticipated mill. Wrote
radiological assessment section of environmental report.

2) Colorado, Operations:

a) Homestake Mining Company, Gunnison, CO -Wrote portions of
g environmental baseline monitoring program for an

anticipated mill at the Pitch project site, submitted to
the Colorado Department of Health. Attended public

hearings,

b) UMETCO, Uravan, CO - Prepared radiological andg environmental assessment sections of license application
for Spring Creek Mesa tailings disposal facility;
submitted to the Colorado Department of Health. Attended
public hearings.

3
[ 1

|
|

|
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NOEL SAVIGNAC
Page 2

q
3) Wyoming Operations:"

Riverton, WY - ConductedPathfinder Mining Company,a) radiological and environmental audit and Ra-226 exposure
required by the Nuclear Regulatory Ca= missionassessment

(NRC).n, a

Federal American Partners, Riverton, WY - Negotiated with Ib) NRC a reduction of the radiological and environmental
monitoring programs for shut-down status of mill.
Conducted radiological audits and wrote applications for
License amendments.

9
United !Mclear Corporacion, Casper, WY - Preparedc) radiological and environmental sections of the license
application f or the proposed Morton Ranch Uranium Mill .

3 4) Utah Operations:

Atlas Minerals Corporation, Moab, UT - Project Coordinatora) and contributing author of mill license renewal submitted
Conducted several audits of environmental andto NRC. Wrote radiological andradiological monitoring program.

environmental procedures manual ard radiological training
O

manual.

b) Energy Fuels Nuclear (UMETCO), Blanding , UT - Conducted
environmental and radiological audits.

Plateau Resources Linited, Ticaboo, UT - Wrote mill
O c) Wrote andlicense renewal application submitted to NRC.

revised environmental and radiological monitoring
Snbmitted several license amendments to NRC.procedures.

Prepared mill and tailings decommissioning and reclamation
plans. Served as (consulting) Environmental and
Radiological Health Supervisor. Conducted audits of

O radiological and environmental monitoring program.
Prepared groundwater monitoring program.

Rio Algom Mining Company, Moab, UT - Prepared licensed) renewal application and license amendments submitted to
Conducted audits of environmental and radiological

V NRC.,,

Prepared radiological trainingmonitoring programs.
Rewrote environmental and radiological-monitoringmanual.

procedures. Assessed groundwater flow patterns.

O
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Page 3

)
5) Virginia operations:

Marline Uranium Corporation, Danville, VA - Prepared assessment
of surface water impacts and radiological impacts using MILDos
computer code of the proposed Swanson Mill submitted to the

) State of Virginia. Attended several public hearings and public
relations sessions.

6) U.S.A.

) -
National Commission on Radiological Protection and Measurements
(NCRP) , U.S. A. Author of " Effluent Monitoring and
Environmental Surveillance" in Radiation Protection in theMineral Extraction Industry, NCRP report to be published.

t

American Miming Congress, Uranium Environmental Subcommittee
past chairman.

?

I

|
,

)

) -

-

.

.

>
|
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U.S. NUCt E AR RECUl.ATORY COMMERION

MATERIALS 1.! CENSE Ih c:y
g Pursuant to the Atomic Energy Act of 1954. as amended. the Energy Reorgaruzation Act of 1974 (Public Law 93 43SL and Title 10. y(

O g Code of Federd Regulations. Chapter L Parts 30. 31,3t. 33. 34. 35,40 and 70, and in reliance on statements and representations

g heretofore made by the hcensee. a license s hereby issued authorizmg the licensee to receive, acquire. possess. and transfer by product.

%[qg source, and spec:al nuc!:ar matenal des:gnated below; to use such mater:al for the purpose (s) and at the place (s) designated below; to

p deliver or transfer such matenal to persons authorized to receive it in accordance with the regulations of the applicaole Part(st This

? license shall be deemed to contam the conditions specified in Section 133 of the Atomic Energy Act of 1954. as amended, and is i$

{, subject to all applicable ru!cs. regulations and orders of the Nuclear Rege'[ tory Commission now or hereafter in effect and to any {
l>

r - conditions speculed below.
L IC

..

0 a

bcensee !9
R0 . Ucme number
:h

.

j3I- Plateau Resources Limited
Q Shootaring Canyon Uranium M

q p Processing Facility SUA-1371, Amendment No. 12 h
13 -- Box 2111 t

,
"

4. Expiration date Deceinber 31, 1993 ) jTicaboo
"g Lake Powel1, Utah 84533-2111 5. Docket or p
k [Acclicable Amendments: 1,3] Reference No. 40-8598 p

k, 6. Byproduct, source, and'or 7. Chemicc.! c,nd/or physical 8. Maximum amount that licensee k
g @ special nuclear materu! form may possess at any one !:me h

D under this license E'

W E

Naturai Uranium a. Any a. Residual [h a.
N quanti ti es i

% b. Uranium Byproducts b. Any entrained in the @
ci rcui t. 9;1

' b. Unlimited 6'''
E'I

9. Authorized place < ~ use: The licensee's uranium milling facilities located in h,h
b Garfield County, Utah. E

& L
10. The licensee is hereby authorized to possess byproduct material in the form of s, j

'} $1
@| uranium waste tailings and other byproduct wastes which were generated by the t|
P licensea's uranium recovery operatiois previously authorized under SUA-1371. t I
d - e'|

g-
%'$ 11. For use in accordance with statemen" 14 esentations and conditions .ontained in

@f
G Sections 3.1, 4.7.1, 4.3, 5.1.2, 5.. 3, n 1.4, 5.2, 5.3, 5. 4, 5.5, 6. 0, 7. 0, ,

_ h Appendices A ano J, Figures 3.0-1 a ': L 1 and Tables 5.5-1, 5.5-2, 5.5-3, 5.5-5,
J p 5.5-6, 5.5-7, 5.5-8 and 5.5-9 of the nsee's renewal application dated q|e

5'
d November 26, 1984 and the addendum daud August 13, 1985 where it supersedes the

kd November 26, 1984 application, except where superseded by license conditions below. h>|
P %4
y Whenever the word "will" is used in the above referenced sections, it shall denote a ip
8 requi rement. p

.a@ h n,y

12. The licensee is not authorized to produce uranium concentrates without the approval gg
5, of the NRC in the form of a license amendment, q

In*

13. The licensee is hereby exempted from the requirements of Section 20.203(e)(3) of p

f h., 10 CFR 20 for areas within the mill, provided that all entrances to the mill are N

@ conspicuously posted in accordance with Section 20.203(e)(2) and with the words, N

Q "Any Area Within this Mill May Contain Radioactive Material." .f -
,

v GM
4 W.
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5
4 License numtier**3

' " '
|

MATERIALS LICENSE {" * .o seos
SUPPLEMENTARY SHEET

F
54

h AUGll 1333O
T':I4

v

I4 14. Any changes in the mill circuit as illustrated in Figure 3.1-1 of the renewal h
application dated November 26, 1984 shall require approval of the U.S. Nuclear b
Regulatory Commission in the form of a license amendment. E

g|915. Mill tailings other than samples for research or analysis shall not be transferred ,

from the site without specific prior approval of the NRC in the form of a license j@i: .
f4 amendment. The licensee shall maintain a permanent record of all transfers made
d under the provisions of this conditi.on. ![

t.
W! 4p
Q

16. The licensee shall submit to the NRC, Uranium Recovery Field Office, for review and y'
3 approval in the form of a license amendment, at least six months prior to resuming p-"q

3 the processing of ore, a description of the qualifications of al-1 mill management) f
(p and radiation safety personnel, and a revised organization chart listing

%|E;,3 responsibilities appropriate for full operation.
.Er

J h In addition, the licensee shall assure that any consultant who carries out any of i
%

the duties of the ERHS meets the minimum qualifications of Section 2.4.1 of $3
tg Regulatory Guide 8.31 dated May,1983. Ef

{)at 17. The licensee shall issue a Radiation Work Permit (RWP) to cover nonroutine T

Q
activities posing a radiological risk to employees and for which no standard written [

g procedure already exists. The RWP shall be signed by the ERHS or his designate and 4'

g shall at least describe the following: T3
If

E

E A. The scope of the work to be performed. .k'
i
'

tp Er

B. Any precautions necessary to reduce exposure to uranium and its daughters which 4g
g

y g shall include monitoring for radon progeny prior to entering the 600 area. -g

E 5
pl C. The supplemental radiological monitoring and sampling necessary prior to, 5

% during and following completion of the work. j

b~ 18. A copy of the annual ALARA audit report shall be sent to the NRC, Uranium Recovery g$
Field Office, P.O. Box 25325, Denver, CO 80225, within 30 days of its submittal by .

O the licensee's Quality Assurance Consultant to the licensee's ALARA committee. .r I

j 19. Occupational exposure calculations shall be documented within one week of the end of
fi each regulatory compliance period as specified in 10 CFR 20.103(a)(2) and
$ 10 CFR 20.103(b)(2). Nonroutine are dust and yellowcake samples shall be analyzed

, g and the results reviewed by the ERHS or his designate within two working days after
receipt of the analytical results by the ERHS or his designate.x

11
2j 20. The ERHS or his designate shall conduct an investigation of an employee's exposure
|4

conditions when an action level of 25% of the maximum permissible time weighted
i exposure for the week or quarter is reached depending on the material solubility.
S Any personnel exposure exceeding 25% of the maximum permissible external penetrating'

4 exposure in any calendar quarter shall also be investigated. Corrective actions
resulting from the investigations shall be promptly implemented.
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h MATERIALS LICENSE Q
'' ''"

!b
*** '*

h SUPPLEMENTARY SHEET **-* *

|dg -

N ggg it 1993O
5

$ 21. The licensee is authorized to use protection factors for respirators not to exceed !$,
the values specified in Appendix A of 10 CFR 20 for the purpose of assigning an jg
exposure to airborne radionuclides provided that the respiratory protection program p
specified in Appendix G of the PRL renewal application dated November 26, 1984 is ii'

O implemented. '$
5

In addition, PRL shall assure that only respiratory protective equipment that has $
been specifically certified or had certification extended by NIOSH/MSHA shall be $,
utilized.

-

g
Personnel leaving the restricted area must self monitor for alpha contamination |

whenever a Radiation Work Permit is required by License Condition No.17, and follpw }$:
O 22.

., |s
applicable procedures presented in Appendix F of the renewal application datedm

M November 26, 1984 [ApplicableAmendment: 9] ig;:

g 1:-

pp|g 23. Release of equipment or packages from the restricted area shall be in accordancet

O b with Attachment No. I to this license entitled, " Guidelines for Decontamination of |

=|
Facilities ana Equipment Prior to Release for Unrestricted Use or Termination of di
Licenses for Byproduct or Source Materials" dated September 1984. y;.

w.

@ 24. The licensee shall maintain and inspect on a quarterly basis fire detection and I
( [g suppression equipment as described in the " Inspections of Fire Suppression 9i

O ) Equipment" section of Appendix H of the renewal application dated November 26,1984.j[
R Si

Prior to resuming op3 rations and contingent upon demonstration of continued interimstabilization of the tailings as specified in License Condition No. 42 as rapidly as {gpE 25.
g

i
. conditions allow, the licensee shall conduct a technical evaluation of the

$scross-valley berm and tailings dam, including a review of all embankment -

h instrumentation data and inspection reports. This evaluation and subsequent annual
p$O

evaluations shall be performed by a qualified geotechnical individual familiar withu

N the design, construction and operation of the berm and dam. A copy of these reports;p;
shall be submitted to the NRC, Uranium Recovery Field Office, within one (1) month W

() of completion of the report. [ Appl.icable Amendment: 2] [
4 j

k(
The licensee shall submit, in addition to the decommissioning plans contained in the ;[O 26.
application dated November 26, 1984 and submittal dated February 8,1988, a detailed n

E decommissioning plan to the NRC at least twelve (12) months prior to planned
$ decommissioning activities. [ Applicable Amendment: 5] d'

li '

27. Before engaging in any activity within the permit boundary not previously evaluated P[.O by the NRC, the licensee shall prepare a written environmental evaluation of such
activities and obtain prior approval from the NRC in the form of a license amendment f

:

unless the NRC agrees in writing that no significant adverse environmental impact f
,

e will result from the proposed activity. d

[b,.
b

i b 28. The licensee shall immediately notify the NRC and the Office of State Historic
M Preservation if artifacts are discovered during disturbance of the mill or the I

f tailings disposal areas and shall have an archeological survey performed prior to fq
disturbing any previously unsurveyed areas.

, g; g
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is 29. The licensee shall conduct an annual survey of land use (private residences, grazing e

areas, private and public potable water and agricultural wells, and nonresidential |
pq structta es and uses) in the area within five miles (8.05 km) of any portion of the

permit boundary and submit a report of this survey to the NRC, Uranium Recovery:-

$'s
0 Field Office. This report shall indicate any differences in land use from that

described in the last report.
s

k 30. During the period of interim shutdown, the licensee shall implement the interim mill i '

. L5 radiation safety monitoring program specified in Table 5.5-3 and the effluent and
N environmental monitoring program specified in Table 5.5-8 of the renewal application q ,

O addendum dated August 13, 1985. Until interim stabilization activities have been hcompleted, the licensee shall monitor for radon gas and direct radiation at one j g
upwind and one downwind location. ,

Ur 31. The results of all effluent and environmental monitoring required by this license y
N shall be reported in accordance with 10 CFR 40, Section 40.65 with copies of the .Be

O $ report sent directly to the U.S. Nuclear Regulatory Commission, Uranium Recovery Ibi
Field Office. Data shall be reported in the format shown in Attachment No. 2 to j%
this license entitled, " Sample Format for Reporting Monitoring Data." y

@!k 32. The licensee shall utilize the lower limits of detection in accordance with p
' f Section 5 of the Regulatory Guide 4.14, Revision 1 dated April 1980, for analysis of |1

O e effluent and environmental samples. 'i
k I

k 33. The licensee shall implement a ground-water detection monitoring program to ensure IE:

k.
g compliance with 10 CFR 40, Appendix A, which includes the following:
k E

G A. Monitor at the point of compliance and the background wells for the following p
O k indicator parameters: arsenic, chloride, selenium, natural uranium and pH. {

The determination of compliance shall be based on sampling Wells RM-4, RM-5 and $B.

h$ RM-5.
g pr

,a C. The licensee shall sample for those parameters specified in subsection (A) at hj

O' those walls designated in subsection (B) at least twice annually. All g
semiannual samples shall be taken at least 4 months apart. g

D. The licensee shall, within 30 days of issuance of this amendment, utilize the
N following threshold values: arsenic = 0.022 mg/1, chloride = 40 mg/1,

| selenium = 0.022 mg/l and pH = 6.8 standard units to determine if a significant
D change has occurred and within this 30-day period, notify the NRC, Uranium

Recovery Field Office, of the finding. Should the threshold limits be
,

exceeded, the licensee shall within an additional 60 days propose in the form
e of a license modification, an expanded detection monitoring program which
$ defines the extent and concentration of hazardous constituents in the regulated

,

uni t. g.i

\

.'

E. The licensee shall report the data required by subsection (C) and perform the hj,

is threshold test defined in subsection (D) semiannually along with those data Ej i

i4 h',

| ? p.
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a,
required by License Condition No. 31 in accordance with the reporting format, f
Attachment No. 3 to SUA-1371, " Sample Format for Reporting Det.:ction Monitoring g

dData." U

f The licensee shall report at least annually in accordance with the reporting M. .
..

F.j; requirements specified in subsection (E), the rate and direction of ig ;
4

ground-water flow under the tailings impoundment. $|
|%

m;

[ Applicable Amendments: 4, 6] f

No liquid effluents shall be discharged into the tailings impoundment after the free !E,O 34
h water surface in the impoundment has been eliminated. } hg

-

e
h
E 35. The licensee shali implement the following corrective actions in order to prevent a |p!j

future overflow of the existing tailings berm sump:
f

PRL shall mainitain a manually controlled backup pump and spare parts for the !!'a-

O' j A.
!.'

M primary sump pump. es,

Q r,

PRL shall maintain a tailings sump pump with automatic level control as backup [s.
B.

y'd bto the primary sumo pump.
P6

s
0 4 C. The sump pumping system shall be inspected and documented once per week. f'

'et
4

PRL sh.sil maintain a sump level alarm which turns on automatically if the $.

I ! D.
E solution level in the primary sump were to reach a point above the normal cycle p

$
3 level of the sump. 6

t 3 !!
O j [ Applicable Amendment: 9]

s
Construction, maintenance, and operation of the tailings retention syste.i shall beb 36.

$
in accordance with the specifications, representations, and commitments contained in g

e 1the following documents.
, ,,

0 4 A. " Tailings Management Plan and Geotechnical Engineering Studies, Shootaring
Canyon Uranium Project," Woodward-Clyde Consultants, September 1978.

B. Letter from M. B. Bennedsen, Senior Project Engineer, Woodward-Clyde
|" Consultants to Mr. Ross A. Scarano, NRC, January 19, 1979.

u;

" Stage I - Tailings Impoundment and Dam Final Design Report, Shootaring Canyon |O C.
| Uranium Project," Woodward-Clyde Consultants May 24, 1979, including contract 3

$drawings and supplemental data dated June 12, 1979..

D. Report, " Groundwater Monitoring Wells - Shootaring Canyon Uranium Project"

O
,

encl sed with letter from R. B. Sewell to Pete Garcia dated June 6,1979.'

i

(i
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M The licensee shall not expand the tailings impoundment area by raising the height of
E the dam beyond that specified in document (C) above, or by constructing any p ''
5 additional dams not specified in the documents listed above without specific prior
| approval of the NRC obtained through application for amendment of this license. t

d,'

g The licensee shall conduct and document an inspection of the tailings disposal 437.
system at least monthly during the interim shutdown program. The licensee shall h

h). imediately notify the NRC, Uranium Recovery Field Office, by telephone and/or g:
- telegraph of any failure in the tailings embankment or tailings discharge system d'

lwhich results in the release of radioactive material. This requirement is in
t}

< . .
tO addition to the requirements of 10 CFR Part 20. ,

f1-Notwithstanding the reclamation plan contained in Section 5.5.9 of the licensee's }ji38.
renewal application, the licensee shall submit to the NRC, Uranium Recovery Field j!-

Office, for review and approval in the form of a licens' amendment at least six (6) p!e

months prior to resuming operations, a detailed reclamation plan which includes the ii

h@4
following: j{O

u:
A. A post operations interim stabilization plan which details methods to prevent i!'

h wind and water erosion and recharge of the tailings area. [j j

( B. A proposed methodology to dewater and/or consolidate the tailings cells prior i

4 h to placement of the final reclamation cover. J!
C

I,C.
Plan and cro'ss-sectional views of a final reclamation cover which detail the

- !j|
location and elevation of tailings. The plan shall include details on cover a,
thickness, physical characteristics of cover materials, proposed testing of ::j ,
cover materials (specifications and QA), the estimated volumes of cover j|!,

]materials and their availability and location.O

0. Detailed plans for placement of rock or vegetative cover on the final reclaimed (!
^

gj tailings pile and mill site area. q
s

d
e

- E. A proposed reclamation schedule for items A through 0 above which defines the Q!
.,

O sequence of events and expected time ranges, Lj |

qj
*g F. An analysis to show that the proposed type and thickness of soil cover is ]j,y adequate to provide appropriate attenuation of radon and is adequate to assure
A long term stability. ?.

d!
t H

G. The licensee shall include a detailed cost analysis of each phase of the d;O |- reclamation plan to include contractor costs, projected costs of inflation 1!
based upon the schedule proposed in item E, a proposed contingency cost, and j.

j the costs of long term maintenance and monitoring. ji

d' !
In addition, the licensee shall submit within 9 months of issuance of this license, qii *

hO for NRC review and approval in the form of a license amendment, a proposed
reclamation plan for Cells 1-3 addressing Items A-G above, as warranted. ]v' ;i

Attachment VII l
h

;-

M Page 6 of 8 h
*

Di'l
O -

!!i
-,

;

.
'



.

x-m u w.&-. - ~ -~~ - ~~.=..an.--..c---=w.~-------,w,.

b # ACESO i" 7 OF
'

. U %. NUCLEAR REGULATORY COMMISSON ,,pgNacro. 2:44

[ ucense nuintier6 '*>
3 *'"

MATERIALS LICENSE h g
** * * *"** -* *

SUPPLEM6NTARY SHEET

>(4
O gn 51 1901

39. The licensee shall maintain an NRC-approved financial surety arrangement, consistent ,

with 10 CFR 40, Appendix A, Criteria 9 and 10, adequate to cover the estimated |
costs, if accomplished by a third party, for decommissioning and decontamination of-
the mill and mill site,,,for reclamation of any tailings or waste disposal areas,

O ground water restoration as warranted and the long-term surveillance fee. Within
,

3 months of NRC approval of a revised reclamation / decommissioning plan, the licensee
shall submit, for NRC review and approval, a proposed revision to the financial
surety arrangement if estimated costs in the newly approved plan exceed the amount
covered in the existing financial surety. The revised surety shall then be in -

effect within 3 months of written NRC approval.
,,

G Annual Updates to the surety amount, required by 10 CFR 40, Appendix A, Criteria 9
and 10, shall be submitted to the NRC at least 3 months prior to the anniversary oE3

4
4 the effective date of the approved surety arrangement. If the NRC has not approved

h a proposed revision to the surety coverage 30 days prior to the expiration date of a
5

$ the existing surety arrangement, the licensee shall extend the existing surety
g j arrangement for 1 year. Along with each proposed revision or annual update, the hp

licensee shall submit supporting documentation showing a breakdown of the costs and jt
the basis for the cost estimates with adjustments for inflation, maintenance of a :::

minimum 15 percent contingency fee, changes in engineering plans, activities The$.performed, and any other conditions affecting estimated costs for site closure. 1
basis for the cost estimate is the NRC. approved reclamation / decommissioning plan or p'

O NRC approved revisions to the plan. The attachment entitled " Recommended Outline
,

J for Site Specific Reclamation and Stabilization Cost Estimates" outlines the minimum p.
j considerations used by the NRC in the review of site closure estimates. %

Reclamation / decommissioning plans and annual updates should follow this outline.e

The currently approved financial surety arrangement, a Surety Trust Agreement I
between Plateau Resources Limited and Rocky Mountain Bank Federal Savings Bank, 6, ,

o shall be continuously maintained in an amount no less than 52,353,333 for the g
purpose of complying with 10 CFR 40, Appendix A, Criteria 9 and 10, until a

| replacement is authorized by the NRC.
p~ .,

,

[ApplicableAmendments: 7,8,10,11,12]
O Prior to termination of this license, 'the licensee shall provide for transfer of40.

title to byproduct material and land, including any interests therein (other than
,

land owned by the United States or the State of Utah) which is used for the disposal
of such byproduct material or is essential to ensure the long term stability of such

'

disposal site to the United States or the State of Utah, at the State's option.
.

,

O
41. Prior to commencing operation, the licensee shall submit to the NRC for review and

approval, in the form of a license amendment, a design modification to assure
compliance with 40 CFR 192 for use of any additional portion of the tailings
impoundment, or submit a request to the NRC for variance from the 40 CFR 192
requirement for a. synthetic liner.(

O'
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42. The licensee shall implement interim stabilization of tailings impoundment Cells 1 ;5

and 3 and the ore stockpile by October 1, 1986. In addition to the stabilization i': *

measures propcsed in Section 5.5.7 of the licensee's August 13, 1985 submittal, . the- Ip :g

licensee shall: ji!:
d |M. ;

"

3 A. Cover the stockpile with at least six inches of soil and contour the pile such .

4 that the soil will not easily erode. |

. :p:
B. Cover the-mill tailings with at least one foot of soil and/or rubble rock. 'g;;

d

^I
Visual inspection of the stabilized areas shall be performed and documented monthly. ;(ij;g Maintenance activities shall be performed as soon as possible following -

identi fication of need. .
)~

{h
'

fFOR THE NUCLEAR REGULATORY CD ISSION

| .

b
..

d r

/V ii
s-AUG 11 ES3

Li Date: Ramon E. Hall, Director ij

Q
Uranium Recovery Field Office h
Region IV F
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Telephone:(303)825-1200 Fax:(303)892-8808

RICHARD E. BLUBAUGH
Vice President of Environmental
and Governmental Affairs

December 13, 1993

HAND-DELIVERED
Mr. Ramon E. Hall
Uranium Recovery Field Of6ce
U.S. Nuclear Regulatory Commission
P.O. Box 25325
Denver, CO 80225

Re: License SUA-917
Docket No. 40-3453
October 8, 1993 Request for
Information

Dear Mr. Hall:
Transmitted herewith is Atlas' response to the request for information received from the NRC
concerning conceptual alternative disposal site design, estimated costs and groundwater
compliance issues. Canonie Environmental Services Corp. developed the information contained
in the enclosed document at Atlas' request.

The estimated costs are for comparison purposes only. They include two offsite conceptual
disposal designs as well as the proposed design. Actual costs will vary depending on design
changes which may be necessary for final approval and contractor bids at the time the work is
performed.

We trust this information is helpful in the ongoing reevaluation process. Also, we recognize that
there may be additional questions as the process continues. Be assured that Atlas will cooperate
to see this process completed at the earliest opportunity in order to eliminate the continuing
uncertainty concerning the reclamation of the Moab Site

.

Sincerely,

!f'L./[f44f
Richard E. Blubaugh

bbbbIYAIbD C[(JUiNAi- Vice President, Environmental

'M By p f, and Governmental Affairs

W- O// (o
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I
| CONCEPTUAL DESIGN, COST AND

GROUND WATER COMPLIANCE INFORMATION

I NUCLEAR REGULATORY COMMISSION
REQUEST FOR INFORMATION

MOAB, UTAH, URANIUM MILL SITE

I,

L 1.0 INTRODUCTION

't
Canonio Environmental Services Corp. has prepared a response to the Nuclear|I Regulatory Commission's (NRC's) request for information in its letter dated October 8,

1993. The request for information relates to conceptual design and cost information

I for alternative disposal sites and ground water compliance to Atlas Corporation's
(Atlas') Moab Mill site. The requested cost information is summarized in Table 1 and

includes comparisons of the costs associated with the reclamation plan versus two

conceptual off-site disposal alternatives. The costs associated with ground water
monitoring for the in-place reclamation site and the alternative disposal sites are
included in the cost estimates. Also, a discussion is provided on how proposed
alternative concentration limits (ACLs) for ground water may be permitted considering
applicable laws.

I
I
4

I
I
I
I
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2.0 RECLAMATION ALTERNATIVES

I
2.1 In-Place Reclamation

Appendix A shows the costs associated with in-place reclamation at the site
consistent with the closure plan. These are direct costs exclusive of contractor profit
and contingency. Table 1 provides an estimate of the total contract price. This
estimate assumes a 10-percent variance from the number presented in theI attachments. The range that could be expected for this scope of work, including
contractor's fee and contingency, would be $13 million to $16 million for the

reclamation. This estimate also addresses the cost associated with the current ground

water treatment program. The direct costs are shown on Sheet 33 of Appendix A.
The estimated costs for the ground water treatment program are $96,000 per year.
As requested, all costs are in 1993 dollars.

2.2 Alternative Disposal Site "A"
,

Appendix B shows the cost estimate for a disposal site designated as Site "A," as

g discussed in the Dames and Moore report entitled " Tailings Management and
y Reclamation Alternatives Study for At!as Minerals at Moab, Utah" dated October

1977. This site is located approximately 8 miles from the tailings site as shown on
Figure 1. A conceptual design for the site is included as Figure 2. Alternative
Disposal Site A is located in a box canyon on the west side of Moab Canyon. The site

slopes gently to the northwest and has a drainage area of approximately 0.6 square

mile. The soil and bedrock conditions at the site consist of a thin veneer of coarse

II
alluvium overlying the Moenkopi Formation. The Moonkopi Formation consists of i

siltstone and sandstone and is generally of low permeability. The sidewalls of the box
canyon are over 400 feet high. The Chinle Formation, consisting of a basalI conglomeratic sandstone and overlying mudstones, siltstones, and sandstones, is
exposed on the canyon sidewalls. The formation is generally well cemented and
stable in vertical cuts.

E
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The costs in this estimate include moving approximately 10.5 million tons of tailings
by truck and disposing them in the repository. Assuming the same 10-percent
variance as presented in the on-site alternative, the range of costs that could be
expected for this scope of work would be $89 million to $107 million. The cost for
performing an environmental impact statement for this alternative site is included in

this estimate. The cost for ground water monitoring is assumed to be the same as
that presented in Appendix A. Additionally, as shown on Sheets 38 and 40, theI estimated cost for ground water monitoring is $84,000 per year during the treatment

operations and a total of $139,000 for subsequent long-term monitoring.

2.3 Alternative Disposal Site "B"

Appendix C shows the cost estimate for Alternative Disposal Site "B," located
approximately 18 miles to the northwest of the tailings site. As shown on Figure 1,
this site would be approximately 2.5 miles southwest of the airport. A conceptual
design for the site is included on Figure 3. Alternative Disposal Site B is located in a

relatively flat area known as Klondike Flat. The ground surface slopes up steeply

E f the site and is relatively flat for several miles south, east and west of the site.n rth
1

E The site is underlain by the Mancos Shale. The Mancos Shale consists mostly of a

marine shale with some marine and non-marine sandstone units.-

!
The costs included in this estimate include moving approximately 10.5 million tons of

tailings by rail and disposing them in the repository. Assuming a 10-percent variance,
"

the range of costs that could be expected for this scope of work would be $94 million

to $114 million. A cost has also been included for performing an environmental
impact statement for the new location. Additionally, as shown on Sheets 39 and 40,

the estimated costs for ground water monitoring are the same as provided with the jI, Alternative Disposal Site A estimate.
|

.

I
I l

I
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| 3.0 GROUND WATER ISSUES

I
Provisions for establishing ACLs have been incorporated into the NRC's regulations'

governing the disposal of uranium mill tailings (10 CFR Part 40, Appendix A). Also,I the U.S. Environmental Protection Agency's (EPA's) protection standards for uranium

and thorium mill tailings (40 CFR Part 192) indicate that ACLs can be established by

I.' EPA at designated processing or depository sites. It is our understanding that NRC
has not finalized the guidance or methodology for establishing ACLs at uranium mills,

however, the NRC regulations (10 CFR Part 40, Appendix A) provide the factors
[ Appendix A to Part 40, Criterion 5B(6)] for consideration when making a present and

potential hazard finding for a particular constituent ACL. If these factors are followed,

the constituent ACL will provide protection of human health and the environment
_

based on health protection standards. Also, NRC has developed a " Draft Technical
Position on Alternate Concentration Limits for Uranium Mills, Standard Format and

Content Guide and Standard Review Plan for Alternate Concentration LimitI
- Application" (June,1988).

In making the present and potential hazard finding, the factors listed below will be
addressed. Preliminary responses on how these factors relate to the Moab Mill site

and additional technical analyses that may be required to support ACLs are provided.

"(a) Potential adverse effects on ground-water quality, considering-

(i) The physical and chemical characteristics of the waste in the licensed siteI including its potential for migration;"

Response - The physical and chemical characteristics of the waste have been

well characterized. The active dewatering system and the minimization of
infiltration by runoff control and capping will prevent expansion of the
contaminant plume.

'

I
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"(ii) The hydrogeological characteristics of the facility and surrounding land;"
.

Response - The hydrogeological characteristics of the facility and surrounding
: land have been well characterized. However, some additional characterization
'

of the interaction of the alluvial aquifer below the tailings with the deeper salt
water or brine zone, the bedrock, and the Colorado River will be performed.

,

'

"(iii) The quantity of ground water and the direction of ground-water flow;"

Response - The direction of ground water flow is defined. Using existing data,

.

a model will be developed indicating ground water flow conditions after.

i completion of reclamation.

4

"(iv) The proximity and withdrawal rates of ground-water users;"

Response - No water supply wells exist in the vicinity of the facility.I:

"(v) The current and future uses of ground water in the area;"

Response - The ground water in the vicinity of the facility is not being used
and future use will be precluded by institutional controls.

"(vi) The existing quality of ground water, including other sources of contamination
and their cumulative impact on the ground-water quality;"

I-

Response - The shallow ground water below the tailings has been impacted.
'

g The reduction of infiltration through the facility will improve water quality over

5 time. The impact of infiltration on the existing ground water conditions under

the reclaimed site will be evaluated.

I
"(vii) The potential for health risks caused by human exposure to waste
constituents;" -

I
CanonteEnvironmental_ _ _ _ ,.. ...,
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| Response - Institutional controls that prevent human exposure to hazards in
the ground water will be implemented.

I "
(viii) The potential damage to wildlife, crops, vegetation, and physical structures
caused by exposure to waste constituents;"

g Response - The reclamation plan and institutional controls will provide
5 protection of the environment to exposure from contaminated ground water.

"(ix) The persistence and permanence of the potential adverse effects."

Response - Because of relatively low ground water velocities, uranium
$ concentrations in the ground water below the tailings may be elevated for a

number of years. However, implementation of the reclamation plan and
institutional controls will minimize the impact on human- health and the
environment, and this persistence will have no significant adverse effect. >

"(b) Potential adverse effects on hydraulically-connected surface water quality,'

considering -

"(i) The volume and physical and chemical characteristics of the waste in the
licensed site;

"(ii) The hydrogeological characteristics of the facility and surrounding land;

'I "(iii) The quantity and quality of ground water, and the direction of ground-water
<

flow;I ,

"(iv) The patterns of rainfallin the region;"

Response - All of the above factors relate to the impact infiltration through the

[ tailings will have on ground water quality. The active dewatering system and
implementation of the reclamation plan will minimize infiltration. An evaluation

of infiltration through the reclaimed site and the impact this infiltration will

CanonteEnvircomental_ . . _ _ , , , . . ,
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| have on ground water flow conditions and ground water quality will be
performed.

I
"(v) The proximity of the licensed site to surface waters;

I "(vi) The current and future uses of surface waters in the area and any water quality
standards established for those surface waters;I
"(vii) The existing quality of surface water including other sources of the
contamination and the cumulative impact on surface water quality;"

Response - As previously mentioned, the interaction of site ground water with
vicinity surface water will be evaluated. This will include an evaluation of the

- impact proposed ACLs for ground water will have on the Colorado River if
ground water having these concentrationsis discharged to the river. Also, the
current and future uses of the Colorado River will be evaluated as will anyI future impact on surface water quality. Currently, ground water seepage to
the Colorado River has no impact on surface water quality.

"(viii) The potential for health risks caused by human exposure to waste

constituents:

"(ix) The potential damage to wildlife, crops, vegetation, and physical structures
caused by exposure to waste constituents; and

I "(x) The persistence and permanence of the potential adverse effects." i

Response - A human health and ecological risk assessment will be performed

, to assess the potential hazards of ground water containing proposed ACLs
being released to vicinity surface water.

f it is recognized that Atlas must provide the basis for proposed ACLs, including
consideration of practicable corrective actions and that the ACLs are as low as

. reasonably achievable (ALARA). Atlas has been implementing the only technically

|I CanonteEnvironmental_ . _ - ,,.,...,
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feasible ground water remediation for the site, consisting of active dewatering of the

tailings. The in-place reclamation plan will improve ground water quality further by
controlling surface water infiltration to the dewatered tailings. Resultant seepage to
the ground water system will be minimal.

I' ACL application is appropriate since the majority of seepage has already entered the

foundation soils; removal of the tailings will not influence seepage which has alreadyI migrated from the tailings. Pumping of that water adjacent to the Colorado River is
not technically feasible. Therefore, considering the cost of off-site reclamation with
little added benefit, the most practicable and cost-effective option is to implement in-
place reclamation. The cost of in-place reclamation is $10 to $15 million. The cost
of relocation is approximately $100 million. The relocation option will require local
and federal financial support.

I Because of the extreme cost, long duration, and impact on human health and
environment related to the relocation option, Atlas chooses to establish ACLs for useI as ground water protection standards at this site. The human health and
environmental impacts related to relocation include air quality impacts related to
excavation and transportation, increased accident and fatality frequency and a longer
period of impact on tourism and property development.

I
I
I

.

I
I
I
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TABLE 1

ESTIMATED RANGE OF COSTS {
ON-SITE CLOSURE VS. OFF-SITE DISPOSAL i

On-site Control Alternate Site A Alternate Site B
ltem Description Estimated Range (000's) Estimated Range (000's) Estimated Ranges (000's)

Direct Cost $ 9,429 $ 11,409 $66,526 $ 80,497 $ 70,804 $85,674
Subtotal $9,429 $ 11,409 $66,526 $ 80,497 $ 70,804 $ 85,674

|

| Contractor Overhead and Profit (15%) $ 1,414 $ 1,711 $9,979 $ 12,074 $ 10,621 $ 12,851
Subtotal $ 10,843 $ 13,120 $ 76,505 $92,571 $ 81,425 $98,525

Contingency (15%) $ 1,626 $ 1.968 $11,476 $ 13,886 $ 12,214 $ 14,779
NRC Long Term Surveillance $650 $650 $650 $650 $650 $650

Total Estimated Cost $ 13,119 $15,738 $ 88,631 $ 107.107 $94,289 $ 113,954

|

}

CanonteEnvironmental
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ftUttfi Atlas Oghs i U fraupertatistInfat, M3 FILII % Atlas SIf 10F St! Il
CLIliti ATLA 3 C0lf.

JOI 80. 88 67-14
LOCitics, Rod Itd Infti 88 -Dec-93 fE 85:54 FI

13fInft $3RAlf
MHIL 1801 In IIT HIf f0f1L Ullf 70fn

IMI tt3CIIFf!08 SHIf QValfiff UIIf IQtIt IQUIF F3L 1171183 SUPPLII3 tifDIE Sill filfth C05f3 COSf3 Bil IID

70fE TIlta OTHnES SH 6 i L5 0 6 6 i 0 179,425 8 6 179,825.H 179,825 217,325.54 211,326
till&8tl J0tsift 0f1111105 su 7 624 Int 3 3,651,424 6 8 6 4 4 4 93,6N 6,M1.M 3,744,624 12,029.02 7,3M,492
ERILIL8fl08, itsti!LIAfl01, MCCSIf 4 1 El 56,374 8 8 9 54,000 4 4 154,6H t 456,974.H 456,174 582,628.11 582,628 *
COIS!ISCf Ill lin HI ISnEMIT3IT 1 ll,5M LF 51,314 e 114,772 17,625 12,338 0 4 832,500 t $5.60 1,928,545 67.46 1.248,414
tall,RCAD IQilfttli IIITE Ilf Il 132 |10 e e 10,110,625 4 4 4 e 4 0 82,656.25 10,116,625 1M,339.68 11,244,838
COI3ftICf 1,cHIK flCILIff Hf 11 I th 8 4 0 t t 4 4 2,059,tH t 2,054,ett.H 2,054,$H 2,384,385.10 2,384,885
IICiftft, LOG flILIMS SHf Il 7.8M.H4 Cf 5,132,452 4 4,628,945 2,112.029 1,059,231 O I e 4 2.17 16,933,417 3.17 24,726,000
Wi-1413 kH IISPOSE Ilf 13 7,8H,H4 Cf 4,733,260 t 9,625,778 1,397,244 969,031 4 4 4 4 2.14 16,725,443 3.89 24,142,Me
ITILIfl HLOC1!!3 AS IISTELHISif 14 1 81 4 9 9 4 6 1,9M,tM i 144,0 # 61.144,9tt H 1,144,000 1,376,889.60 1,376,114
illfI IEClinfl08 IIT 15 340 AC 32,911 0 81,497 13,458 It,1M e 4 348,M4 8 1,403.64 477,216 1,729.73 588,188
HCifitt GTH5URMI IIP 031411 58f 16 5,5M,tM Cf 1,542,246 9 4.338,1H 665,H4 456,250 t I t 4 1.17 7,H2,tti 1.77 9,735,tM
SOIL 10CI uttIl Sif 17 122,He Cf 174,647 9 313,781 57,256 44,217 0 1,164,749 0 0 14.82 1,8M,056 18.63 2,287,764
IOCI AREt SIf Il 26,H0 Cf 57,622 4 85,171 12,4H 16,666 0 864,714 4 6 39.41 1,926,663 48.45 1,249,Me
RIFRAF FLACD5lf 517 19 25,H4 Cf 55, 4 6 0 11,195 12,4W 10,256 4 715,875 4 0 35.42 875,426 42.85 1,071,254
t!3C E750CT1113 58f 24 i LI I I e i e t 9 IH,tM 4 IM,$tt.98 IN,000 116.335.86 116,136
CORTET CCEITIOR Clif LIED Sif !! 425,H4 Cf 219,9H 4 487,511 63,474 43,659 6 4 4 4 1.92 414,151 2.74 1,164,5M
PLACI 1005 CAP 5tf 22 Ilt,Mt CI 183,959 4 223,847 28,111 19,664 0 0 9 6 1.71 375,511 2.57 539,7M
PLACI FIIE CAF Iff 23 419,000 CT 198,856 0 421,324 52,264 36,948 4 0 0 t 1.69 7tl,662 2.44 1,022,364
FIICIM Sif 24 15,tte LF 0 4 4 0 e 6 i IH,0H 8 12.# 184,440 13.16 M9,4M
ICIIf0 RIM CCl30L Sif 25 1 11 4 4 4 e e e t 66,5M i 66,500.M 66,5H 77,363.35 77,363
ACCI5I 1003 SHf 26 20.9M LI 47,M2 0 64,2M 9,Me 7,200 0 32,344 0 0 7.H 155,M1 11.21 225,8M
III,L lift 30113 IICitifI:I SIT 27 300,He Cf 277,422 0 474,279 106,617 59,376 0 0 t t 3.06 917,694 4.46 1,138,9M
CffLCAD RILL 30lLI 5tf 28 340,000 Cf 124,757 4 370,344 53,754 37,281 6 4 0 4 2.29 686,096 3.38 1,414,000
SAILIK IEARMIf 30!L3 83Ctfif!IIf 29 IM,tM Cf 12,474 6 158,493 35,539 19,79: 0 0 I e 3.46 345,418 4.46 466,000
Off!,00 teAMlitIf 30!L3 IIT 34 100,Me Cf 74,119 0 123,435 17,118 12,427 4 4 6 0 2.29 228,619 3.38 338,900
fEAlmtf IEL DHQ IIIII3 SIf 31 35,He Cf 246,7H I 454,517 1,458 11,908 6 8 0 0 19.39 678,647 28.32 191,2H
Clif (ifl0L/H!It ftAISP0tf lif 32 11 fin 464,116 15,He 125,000 45,3M 52,ste e i 1,566,296 i NE,155.64 2,267,712 277,204.29 3,449,246
PHRITLM UD ACCT 33 KNIEff lif 33 1 In 18,863 e i e 4 4 0 825,064 4,169 128,423.H 128,823 1,164,843.64 1,164,844
HSKI COSil Sif 34 1 14 5H,ett t 6 0 0 e e I e 5H,4H.H 5M,ett 1,011,616.16 1,011,616
AIR Ellf31E/Ilift 12 SAftt! Sif 35 11 ft 1,152,637 321,H4 8 4 4 4 4 9 44,6H 138,621.55 I,518,237 252,351.76 2,775,869
FRCIAII LAG SIf 36 - lit K 4 4 4 I I O 339,2H e 6 5N.H 339,2M 616.38 394,611
AAALYf!CE CCSf3 IIT 37 11 ft 9 8 0 9 4 0 0 289,154 8 26,286.13 289,154 34,589.19 336,3M
lell taintenance SR 38 5 ft 155,114 4 25,584 15,6a6 10,400 53,4H 33,3M 25,375 6 83,852.64 419,263 142,619.38 713,097
RC Sanellanse SHf 39 li ft 4 0 4 4 4 5 6 415,872 0 41,587.M 415,872 41,384.83 483,848
Lost fers toaltering It! 44 36 fear i I t t t i 6 IN,0M i 4,tM.tt IM.Mt 4,653.43 139,643
laelreceestal lepact Itatesent HT 41 1 es e t 0 0 t i 0 1,5M,ett i 1,5M.Ht.H 1,5H,tte 1,745,037.88 1,745,438

3370fn 19,391,645 336,Me 37,171,391 4,724,584 2,921,874 1,232,425 3,154,214 4,H1,2fl - 142,364 77,885,420
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FMJt:f, Atlas Optist i H franspert.aties Datl, ta Dec.93 $17 $ C1 Elf 41tL!llf IfL13 C0tf.
JJO E. 13-67 19 fills 04:35 Pt Ints fit elft u.a.o 6 Mt
LTaflet ese Stah

R$fluf3tt AG3

!3llAlf Of 81711115 Ut IIICDEMAtt flItt3
85ES 13 CIttttf 85 flu'l

i I f C I 1 J

CUtitt ett!
It3:liffl0S 95A57177 It!! 5:7 set 3 Pl!CI fJfAL

PRICE fi2 IIts fit filt!

FlanugIf na!!IIAL ftItts

341317 In? 1708 ?!?) 37,500 ft $6,16 1.46 16.11 $?44,875.M
3W tIf IAf f14857C8f17100 II.5M ft 13 M l.06 13.18 !!!1,254 le
351 Ext WCt {F;l fit) 131,!M fg gg 97 3.g 39,53 n.unnu
til 10CI list ft483Patfif100 131,100 ft gj te 1 96 13.18 til6, tit.M
Ill CHI 3E3 3?38 If08 IIfti 9,400 II $6.13 1.06 37.35 812,348.90 I*
354 FIIEIA3I LAIO let K IWG H I.06 5530 et fl19,200.M
151 !!Lftt afRIAL (fol fif) 71,4M ft g5.43 1g gg gf gig,ggg M
356 ter fueps and tiser it es $1,000 M l.ti II,9M.M 133,350.M
317 ?!Lft3 EfttIE ftAR$FORTATIts 71,ett f3 gj te I.M !!.18 $217,952.M

81JOR 32FPLT PRICtle
. . . .

364 Ittttt! CAL 13,lM,tM in $8 la 1.H 1996""""""
Mt I.H $4 M lt.M
M2 1.06 Se et it.M

SWCCf'IKT FtItts.

M1it3fnLL flEl119 IE157 It,5M LF $45 M t.M ltl.M 8832,500.M
366 C0t!!!Kfl0E ff CUKlfft 1488 ErfIt I t1 IW,000 M i 90 !W,4M M lW,tet.M
M1 IliflLL C0flill C0tVt100 2,tM Lt $5W tt 1.M 3650 M "**""**"
Mt CH3ftKf t!!L LGAOIE FMIL!ff I !! !)st,000 et i 901390,900 el $300,900 99
Mt tot 5ftKt 1811 HLGARIIG FEIL!ff I It $4M,tet il 1.M llM,Mt et 84M,000.00
376 f!ICS ItsfELiftM 15,000 LF $12 et IM 112.M !!98,000.98
371IfM05tta AffIES 360 K $64 le 1 It $6M.M $2M,Ht.M
372 It!?EL E91?Of MLL3 2,999 LF !!1.M i te III N IW,000 ft
373 IISTEL fit!Ottttt3 1,000 Lf $12 M i to . $12.M lit,tet.M
lit IliflLL liffLMif 5ARIl3 15 11 lite M l.98 IlM M 14,500 M

'

375 IIIIGifl01 3M E $408 M l It 84M M llM,tM.M ;

lil Rfl EIKI Rftt LtM (!!t 21| 111,138 LF !!! It i et 111.98 '"*""""
lif FNF ffifl083 3 El $41,988 M 1.M $41,000 M !!!$,000 00
370 SitCI ful 2M M9 CAL lt.M i te Il 96 !!M,tet M
371 tell tutallatica 07) If $29.M lM 321 M $25,171 M
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WESTERN NUCLE AR, INC.

UNION PLAZA SUITE 300. 200 UNION BOULEVARD. LAKEWOOD, COLORADO 8022B

TELECOPIER (303) 989 8993 TELEPHONE (303) 989 6675

.g'g*6d 0 \1

.
December 1, 1993 /g N

occETED d
8qU333 DEC 1993

Mr. Ramon Hall, Director . [I[[hUranium Recovery Field Office 1i.] f gj
; U.S. Nuclear Regulatory Commission

p.O. Box 25325,

Denver, CO 80225
-. ,

RE: DOCKET No. 40-1162, SUA-56, LICENSE CONDITION NO. 10, DAY LOMA

Dear Mr. Hall:

In accordance with Nuclear Regulatory Commission [NRC] letters
dated 02 August 1991 and 26 November 1991, please find enclosed
four [4] copies of a comprehensive analysis of the long-term

,

performance of the reclaimed Day Loma site relative to current
closure criteria set forth in Appendix A, 10 CFR 40. The analysis i

was performed by Centurion Nuclear, Inc. [ Centurion].

Western Nuclear, Inc. [WNI] believes submittal of the Centurion
analysis satisfies NRC requirements regarding license termination
and, therefore, requests that all references to the Day Loma site
be deleted from SUA-56.

We look forward to our 01 December 1993 meeting with you to allow3

l Centurion the opportunity to discuss the results of their analysis.
.

Should you have any questions, please contact us at your earliest
convenience.

Sincerely,

MG! ~jir- -

Stephanie J. Baker
Manager of Environmental Services

SJB/ tic
w/ attachments
cc: RWC

EMS
H. Shaver, Esq.

.

DESIGNAT! i; " u ' .
9 6 0/od

Certified By2qlA4



% - /Hs &centurion nuclear, inc.

( one tato cerner * suite 2500 (303)623-8317

1200 seventeenth street denver, colorado 80202 twx 910-9312561'

December 1, 1993

Mr. E.M. Schern
Western Nuclear, Inc.
200 Union Blvd, Suite 300
Lakewood, Colorado 80228

Dear Mr. Schern:

Re: Day Loma Property

Enclosed herewith is a report ("SMI Report") prepared by
Shepherd Miller, Inc. ("SMI"), of Fort Collins, Colorado. The SMI
report was prepared at the request of Centurion Nuclear, Inc.
("CNI") to evaluate the property commonly referred to as the Day
Loma Heap Leach in Fremont County, Wyoming.

t
' The SMI report is submitted to assist Western Nuclear, Inc.

("WNI") in obtaining deletion of the Day Loma Heap Leach site from
its source materials license. The Nuclear Regulatory Commission
("NRC") staff, while recognizing that the reclamation work

performed at the site complies with all license conditions, has
questioned whether or not the site meets current " closure criteria"
as developed by NRC staff.

If the site does not meet current closure criteria, the
deletion may nevertheless still occur if it is demonstrated that
meeting such criteria will not further enhance the protection of
health nor further minimize the danger to life or property. The
SMI Report shows that the existing condition at the site has
reduced the risk to the public health and safety as low as
reasonably achievable and therefore deletion of the site should
occur.

As you will see from the data in the SMI Report, compliance
with NRC staff's current interpretation of the closure requirements
would cost approximately $3.0 million despite the existing
reclamation work having met all license conditions imposed by the
NRC. The SMI Report demonstrates that, in the context of the Gas
Hills Mining District, the Day Loma Heap Leach site does not
present, by itself, any meaningful risk to the public health.-

O

9+ o /oo
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E.M. Schern

L
West ern Nuclear, Inc.
December 1, 1993
Page 2

Accordingly, when (i) the cost of achieving the very minimal
improvement to the public health and (ii) the other socioeconomic
considerations arising from further activity in the area are
considered, the only logical conclusion is to leave the site in its
current condition.

As directed by Appendix A to Part 40 , the SMI Report takes1

into account the local and regional conditions in the area of the. '

Day Loma Heap Leach site. Part of these conditions are, of course,

the history and impacts of the mining activity in the area. Key

points in time specific to the Day Loma Heap Leach site are
presented in the following table.

1961 WNI obtains a source materials license that
includes the Day Loma Heap Leach Site

1961 WNI begins operation of Day Loma Heap Leach

1963 Operations at Day Loma Heap Leach suspended ,

1

1966 Operations at Day Loma Heap Leach renewed

1972 Operations at Day Loma Heap Leach terminated() ;

1978 Property sold to Energy Fuels; CNI becomes owner;
Energy Fuels Nuclear, Inc. ("EFN") becomes contract
operator for CNI; WNI remains as licensee

1980 WNI Source Material License renewed with !
'

requirement that reclamation plan for Day Loma Heap
Leach be submitted to NRC

Plan for on-site reclamation of Day Loma heap leach1981 material submitted to NRC; NRC requests amendments
to the drainage channel design; license amendment
issued directing reclamation of the Day Loma Heap
Leach Site in accordance with amended reclamation
plan ,

1981 Operations at Split Rock Mill under License SUA-56 '

terminated

-Reclamation work performed at Day Loma Heap Leach |1982 Site; Construction Report submitted ' to NRC; NRC 3

review and supplemental information requested and
'

_ i

submitted
.

'10 Code of Federal Regulation ("CFR") 40, Appendix A

a



. -. . . .- - . ..

E.M. Schern
Western Nuclear, Inc.
December 1, 1993
Page 3

1983 NRC determines that "No further action is

necessary"

1984 Inspection of reclaimed Day Loma Heap Leach Site;
Vegetation, erosion and stability concerns raised;

*

1985 Remediation plan submitted for vegetation and
erosion issues;

1986 Remedial work performed on Day Loma;
,

1987 WNI formally requests deletion of Day Loma Heap
Leach Site from its source materials license

1989 NRC reviews reclamation activity on Day Loma Heap '

concludes " reclamation activitiesLeach Site --
!

were performed in accordance with license

requirements" and that "No further action is ....

necessary concerning site reclamation activities";
NRC inquires as to ability of WNI/CNI to transfer-
land to a government entity if such action is
determined necessary

O.
1989 WNI responds to NRC inquiry as to nearby residences

and population centers, activity of reclaimed
material, possible uses of the land and status of ='

land ownership

1990 NRC requests submittal showing either that (i) site
meets " current" closure criteria or (ii) meeting ;

" current" criteria will not "further enhance the
protection of health nor further minimize the
danger to health or property"

1992 NRC denies deletion of Day Loma Heap Leach Site
!from source materials licence

1993 BLM declares mining claims covering Day Loma Heap
Leach Site void

1993 Preparation of Shepherd Miller Report
,

b

The reclamation plan as originally submitted went through
revisions requested by the NRC staff. As finally implemented, the !

plan addressed all concerns raised. It is important to remember
that the material being reclaimed was not mill tailings with their
attendant concerns but rather heap leach material that was very '

O similar to other mine spoils in the Gas Hills District. )
i
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As noted above, the mining claims that had been held by CNI
and others have been declared void by the Bureau of Land Management
("BLM") for lack of ongoing assessment work. We believe the
surface rights may be held by a ranching concern. As of this date,

,

r

there has been no discussion of land status with the BLM. We are
unable to transfer ownership of the land to any government entity. ,

We have not addressed perpetual care given the lack of any
meaningful risk to the public health and safety from this specific
site.

There are several points from the SMI Report that are worth ,

reiteration. In its current condition, the Day Loma Heap Leach
site meets all radon flux criteria. In fact, under data collected
by consultants to the State of Wyoming, the radon flux from the Day
Loma Heap Leach site is lower than much of surrounding area.

The SMI Report shows that the Day Loma Heap Leach site will
not adversely impact groundwater in the area. Prior data collected *

by CNI shows that there are no residences within several miles of
the site and any habitation near the area is extrculy remote given
the general condition of the area.

O 1tisve 181etuetereie eftaeereecee1aexveeetueaeen
leach material. Such exposure is likely to occur, if ever, in the
context of a storm event that will result in erosion of significant
amounts of material surrounding the Day Loma Heap Leach site. The
SMI Report evaluates this situation in terms of the contribution
the heap leach material would make to the exposure of the public to
radium activity in the area downstream of the Day Loma Heap Leach
site.

In summary, the SMI Report concludes that the contribution of
the Day Loma Heap Leach site is 1.2% of the soil loss to the
downstream point and 8.5% of the radium activity at that downstream
point. The balance of soil loss and radium activity comes
predominantly from other mine spoil in the area. An expenditure of
some $3.0 million to reduce this very limited contribution to some .'

slightly smaller percentage is not practicable.
Inevitably, the quarrying of rock, the moving of earth and

other construction activities associated with further attempts at
enhancement of the existing situation will result in the risk of
industrial accidents and impacts to air quality. The risk of
injury or loss of human life may be much greater, and certainly
more immediate, than the small incremental increase in the

concentration of radionuclides in the environment should a failure
of the heap leach cover occur. These health and safety risks can

O be avoided by leaving the existing approved reclamation cover in ,

place. |
i

!

l
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We anticipate that WNI will renew its request for deletion of
the Day Loma Heap Leach site from its source material license based
on the data and conclusions contained in the SMI Report. A meeting ,

with the NRC staff that has been scheduled for December 1, 1993,

will further that proce s.

Sincerely,

UN h kl&& '

Rich A. Munson

/ ram ,

enclosure

O .

.

&

O.
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1.0 INTRODUCTION
|

!.
The reclaimed Day Loma Heap Leach area is located within the Gas Hills Mining District of _ I

,

Fremont County, Wyoming, approximately 60 miles southeast of Riverton. This report !

evaluates the reclamation of the henp leach and also evaluates its significance in relation to the j
surrounding mined lands. The evaluation includes an erosion potential analysis of the existing

,

reclaimed heap leach area, radiological conditions of the' heap leach and surrounding ' spoils (as ;
i

a resuh of significant mining activity within the area), regional ground-water quality, and ?

associated impacts in the event significant erosion occurs. |.

;

1.1 Background
,

k

Centurion Nuclear, Inc. (CNI), completed reclamation of the Day Loma Heap Leach area on
;

July 2,1982. Western Nuclear, Inc. (WNI), remained the holder of the source materials license

for the site. Reclamation activities included regrading of the heap leach area, placement of :

random fill, placement of a two foot layer of clay material, and placement of approximately six

inches of topsoil, in accordance with a plan developed by CNI in conjunction with Nuclear

Regulatory Commission (NRC). Diversion channels were constructed parallel to the reclaimed i4

area to provide runoff protection of the outslopes of the heap leach area. The NRC determined
,

that reclamation met all license requirements and in 1987, WNI requested deletion of the site
,

from its license. In August 1990, NRC requested that WNI review the reclamation design and
; ' construction, and compare the closure with current reclamation criteria, or show that meeting

the criteria would rot further enhance the protection of health.

In response to the August 1990 NRC request, CNI directed Shepherd Miller, Inc (SMI) to

evaluate; (1) the erosional stability of the site pursuant to current NRC reclamation criteria, (2)

the impacts to the public health from failure of the reclamation, and (3) the cost of meeting :|
|

current closure criteria and the benefits therefrom. In task (1), SMI used the NRC's " Staff :|

Technical Position (STP) Design of Erosion Protection Covers for Stabilization of Uranium Mill
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;

Tailings Sites," (August 1990) to evaluate Day Loma erosional stability in conjunction with the

reclamation criteria presented in 10 CFR Part 40, Appendix A.

i

In addition to the erosional stability analysis under the STP, a comparison of erosional impacts

to a downstream point from the heap leach area and the surrounding spoils was conducted to -

assist in the determination of whether further reclamation efforts are warranted. This

comparison was performed to assess the risk to human health and safety from loss of the

reclaimed heap leach material, as opposed to loss of the surrounding exposed spoil material i
*

which will occur regardless of what work is performed at the heap leach site. An evaluation of '

current radiological conditions including the existing radon barrier covering the heap _ leach

material was also made.

1.2 Purpose of Report

i

This report has been developed to evaluate the reclamation performed on the heap leach, the

overall significance of the heap leach with respect to the surrounding disturbed and mined lands,
i
!compliance with regulatory requirements, and to determine whether any significant impacts can

be anticipated which would pose a threat to human health and safety if no further work is

performed. In addition, the site was evaluated to determine if any significant benefits would be

gained from additional reclamation efforts and the costs for such reclamation activities. ;

i

2.0 CURRENT LAND STATUS i

The Day Loma Heap Leach area is located in the Sl/2, SW1/4 of Section 13, within Township
.

32 North and Range 91 West. An area of approximately 500 feet by 300 feet in' size extends j
f

into the Sl/2, SEl/4 of Section 14, Township 32 North and Range 91 West. Mineral ownership ' j

for these parcels is U.S. Bureau of Land Management. No patented or unpatented mineral
,

claims are held by any entity on the property affected by the Day Loma Heap Leach area.
.

O |
:
f

,

i
r -- - r * -v-r- --, w -rwr"
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3.0 DESCRIPTION OF TIIE AREA

As mentioned in Section 1, the Day Loma site lies within the Gas Hills Mining district. The

following sections discuss the demographics and surrounding terrain for the area.

3.1 Demographics

The Gas Hills area is open rangeland utilized for grazing by domestic stock and wildlife.

Uranium mining and milling has historically been a significant land use in the area with the

Pathfinder, Umetco, Federal American Partners, and Split Rock mills and mining complexes all

within a 30 kilometer radius of the Day Loma site. Mining was principally by open pit methods

resulting in large disturbance areas, much of which is considered abandoned, and is unreclaimed.

The area is sparsely populated. The nearest full time resident is a. security guard at the

pathfinder Lucky Mac Mill located in Section 22, T33N and R90W. This resident is

approximately 10 kilometers northeast of the heap leach site. The next closest residents are at

the J.E. Ranch located in Section 36 T33N and R89W, approximately 23 kilometers northeast

of the heap leach site. Plate 1 attached at the end of this report shows all known full time

residents within a 25 kilometer radius. Jeffrey City is the closest town and is located

approximately 30 kilometers south of the site. Jeffrey City has a population of approximately

100 based on a 1990 estimate.

Mineral rights survey within the SW 1/4 of Section 13 indicates four valid claims held by Power

Resources, Inc., a Colorado Corporation, exist on site. These claims da no reside directly on

the heap leach area, but potentially could be effected if construction activities took place on the

north outslope,

3.2 Surrounding Terrain

The Gas Hills Mining District contains numerous mining activities and disturbances. The Day

Loma Heap Leach is surrounded by exposed mine spoils and disturbed, unreclaimed lands.
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V Reclamation plans for these undisturbed lands have been or are currently being developed under
ithe Abandoned Mine Land (AML) Program for the Wyoming Department of Environmental

Quality, Land. Quality Division. Reclamation of the mine spoils may take place if funding
'

becomes available in the future.
,

The site lies to the north of the Beaver Divide and to the southeast of the Gas Hills haul road. [

The area is naturally drained by Coyote Creek to the east and north, and Muskrat Creek to the

west. Coyote Creek joins Muskrat Creek approximately 6.5 kilometers to the north of the site.

Muskrat Creek flows north and west to eventually join the Wind River near Boysen Reservoir.

Both Coyote Creek and Muskrat Creek are ephemeral streams flowitig only in response to
_

rainfall events. .

Within the " Day Loma Master Plan," prepared for the Wyoming Department of Environmental

Quality, Abandoned Mine Land (AML) Program (Lidstone & Anderson, Inc.,1991), the Day
..

Loma study area encompassed a total of approximately 2400 acres, approximately 1254 acres
,

of which are disturbed and unreclaimed land. Of this total disturbed area. the reclaimed-Day-
.

Loma Heap Leach area of only approximately 26 acres represents approximately 2 percent.
'

Approximately 33,569 total acres are 'within the drainage area for the confluence of Coyote and

Muskrat Creeks. A delineation of the drainage is shown on Drawing i located at the end of

Appendix C.

Heap leach material consisted of an estimated 250,000 tons oflow grade uranium bearing rock

which was leached with sulfuric acid to recover uranium values. Spoil material is overburden

and mine waste. .

3.3 Current Site Status
.

As mentioned in Section 1.1, the heap leach was reclaimed in 1982 and approved by the NRC

in 1983. Since covering and placement of topsoil in 1982, vegetation has been established over. i

'

the reclaimed surface and only minimal erosion has occurred. The heap leach was constructed

on an impervious liner which was placed on top of mine spoil. The spoil material extends north

i

- -,, - . - . . - - . _ _ - _ . - - . _ _
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and east from the heap leach area at the existing angle of repose, and several large gullies exist

in the spoil outslopes. Coyote Creek, an ephemeral drainage, is adjacent to the toe of the spoils

material on the eastern end and near the toe of the spoils material to the north (see Figure 1).

Due to the presence and close proximity of spoils material in relation to Coyote Creek, erosion ,

of spoils material has occurred and creek alignment has been altered.

4.0 EXISTING RADIOLOGICAL CONDITIONS

The following sections discuss the radium activity of the heap cover, heap leach material, and

surrounding spoils, and radon emanation from the reclaimed heap leach;1rea and the mine spoil

piles. An evaluation was performed to assess the radiological conditions of the reclaimed heap

leach and to determine the impact of the reclaimed heap leach pad with respect to impacts to

public health and safety.

4.1' Radium Activity of Heap Cover and lleap Leach Material

.

The concentration of radium 226 within the heap leach material covering the heap leach was ,

determined by drilling and sampling of the heap leach area. A hollow stem auger was used to

collect cover and heap samples for physical and radiochemical analysis, and to determine the

average thickness of cover. Drilling was performed on October 12 and 13,1992. Appendix

D includes a drilling / sampling report prepared by Inberg-Miller Engineers of Riverton,

Wyoming and contains a complete description of methods, logs of test borings and test borehole

locations.

As presented in Appendix D, a total of seven borings were drilled in the reclaimed heap leach. I

Boring HL-8 was chosen to represent the average profile through the reclaimed heap leach.

Materials from HL-8 were tested to determine the radium content of the cover and heap leach

material. Additionally, heap leach material from HL-1, HL-2, HL-9, and HL-10 were also

analyzed for radium. >

O
.

, , -- - - - - - - - -
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On the basis of these analyses, average radium 226 content in the cover was determined to be

3.5 pCilg. Average radium 226 content in heap leach material was approximately 119.5 pCi/g

based on four individual samples and two composite samples. This average radium content is
"

.

discussed in more detail in Appendix B. Testing for physical characteristics of samples were

performed by Inberg-Miller Engineers and radiological testing was performed by Energy

Laboratories, Inc. of Casper, Wyoming. Test results are provided in Appendix D.

4.2 Radium Content of Surrounding Spoils

In July of 1993, CNI and Energy Laboratories personnel of Casper, Wyoming collected soil
,

samples from 19 locations on two spoil piles in close proximity to the heap leach area. These *

sites are identified on Figure 2. Test results indicate an average radium content of the |

surrounding spoils to be approximately 61 pCi/g. Average radium content was determined to

be 98.3 pCi/g for areas where runoff from spoils would enter Coyote or Muskrat Creeks.

Analytical results are provided in Appendix D.

At the same locations spoil samples were taken for analysis, radon flux measurements were also

performed. The results of this testing is provided in Section 4.3 below. '

f
I

Radium content of spoil in the Day Loma mining area was also determined by consultants

working for the Wyoming AML program (Lidstone & Anderson, Inc.,1991). The results of

AML's analysis indicate an average radium-226 content of 17.7 pCilg from 978 individual

surface measurements within the Day Loma mining area. Approximately 245 acres were

identified as extreme surface radiological hazards, some areas reporting as high as 100-200

pCi/g. These values are consistent with the recent measurements taken by CNI. ;

.

?

With the surrounding spoils averaging 61 pCi/g, background concentration of radium is now

considerably higher than before mining activity was initiated in the area. Additionally, the ;

radium concentrations in the heap are only slightly higher than the concentrations in the nearby

spoils. This is not surprising since the heap material was low grade ore. Given that the heap ;

material is only slightly higher in radium content than the much larger volume of adjacent spoil :

-- . . . . _.

.
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0 *

d - material, the relative impact of the slightly higher radium in the heap is insignificant compared ;

to the surrounding materials.
,

4.3 Radon Emanation
,

Radon Hux measurements were conducted over the surface of the reclaimed heap leach and over

the surface of surrounding spoils materials. The large Area Activated Charcoal Canister '

(LAACC) method (EPA Method 115 per 40 CFR 61, NESHAPS) for determining radon flux ,

was used for the analysis. Locations of where measurements were taken on the surrounding i

spoils are shown on Figure 2, and for the reclaimed heap leach the locations are identical to the

drill hole locations shown on Figure B.! within Appendix B. Canisters were delivered to

Energy Laboratories, Inc., for analysis. Results indicate the average radon flux from the cover
,

2of the reclaimed heap leach system to be 8.10 pCi/m s. The average flux from the surrounding
,

2spoilis 92.4 pCi/m 5. The radon flux measured from the reclaimed heap leach is much less than

220 pCi/m s and furthermore, is much less than the measured value from the spoil area. - The .

AML plan includes placing the spoil with the highest radium content into pits and covering them :

with soil. The other spoils will be regraded and covered with topsoil. It is not expected that

these activities will significantly reduce the radon flux from the spoils since only the most

radioactive spoils will have a significant thickness of cover material. Spoil material similar to -

that measured for radon Dux will be covered only with a thin layer of topsoil which will not

significantly attenuate radon Dux.
,

,

Based on existing heap leach material and cover soil characteristics, radon flux was also

calculated using the RADON computer model. This analysis is discussed in Section 5.1 below.

5.0 ANALYSIS OF EXISTING RECLAMATION SYSTEM RELATIVE TO CURRENT

REGULATORY STATUS

In order to evaluate the effectiveness of the existing reclamation system, radon barrier and
-

ground water quality, analyses were performed and are described below.

y y , -, ~-
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i

5.1 - Analysis of Existing Radon Barrier

|

The existing reclamation cover was evaluated _ for effectiveness in reducing radon flux. Radon |
.

11ux calculations were performed for the cover surface using the RADON (USNRC,1989) ~|
i

computer model. Input into the RADON model was based upon both measured and default !

I
parameters of the site specific reclamation cover and heap leach materials. Existing average ;

cover thickness was obtained from field investigations performed during October 1992. During !
i

the field investigation, samples were collected for laboratory testing in order to classify the types !

[of soils present. Average radium activity for the heap leach material was determined from
i

laboratory testing of samples collected during the field investigation. f.

i

5.1.1 Ileap Leach Staterial Characteristics

!
Samples collected during the drilling program performed in October 1992, and subsequent i

laboratory testing indicate the average radium content of the heap leach material is approximately

119.5 pCi/g, Results of testing performed on a sample collected from the heap leach material ;

indicated the material has a dry density of 110.8 lb/ft), a moisture content of 10.4 percent, and

15.8 percent passing the #200 sieve. Test methods and results are included in Appendices B and |
D. Figure I delineates the areal extent of the reclaimed heap leach. )

i

i
At Day Loma, the cutoff ore grade during mining was approximately 0.06% U 0, as presented i3

i
in the " Environmental Statement (ES) Related to Operation of Split Rock Uranium Mill," NRC

1980, corresponding to a radium activity of approximately 170 pCi/g. Also presented in the ES
;

is the assumption of ore grade for the heap leach material of 0.05 U 0,, corresponding to a j3

radium activity of approximately 142 pCi/g. These values are slightly higher than the 119.5 I

pCi/g obtained from actual sampling of the matenal as discussed above. For analysis of the !
existing radon barrier, both the maximum ore grade corresponding to a radium activity of 170 j
pCi/g and the testing results on heap leach material of 119.5 pCi/g were used in the RADON ;

i

model. !

O i

I

- , -- - --
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;

5.1.2 Existing Reclamation Cover Material Thickness and Characteristics
!

The drilling program indicated 8 to 13 feet of existing reclamation cover soil exists over the

heap leach material and consists of interbedded sands and clays with varying dry densities and

moisture contents. Test results are provided in Appendix D. From the samples tested, the two i

lowest percent passing the #200 sieve (24.7 and 34.7) and the two highest percent passing the

#200 sieve (92.4 and 95.9) were averaged and used as separate input into the radon flux i

computer model analyses to provide a range of radon flux calculations. The average low percent
r

passing the #200 sieve was determined to be 29.7 percent and the average high percent passing :

'

the #200 sieve was 94.2 percent. Densities and moisture contents were, analyzed for one of the

low percent passing #200 sieve samples and for one of the high percent passing #200 sieve
$samples. Corresponding dry densities and moisture contents were determined to be 109.2 lb/ft ;

and 13.6 for the low percent passing the #200 sieve, and 104.0 lb/ft and 18.9 percent for the !
5

:

high percent passing the #200 sieve. |
,

O Long term moistures for the existing reclamation cover soil were calculated and used as ,

conservative input to the RADON computer model. Long term moisture contents were based !

upon the percent passing the #200 sieve and were calculated using the equation presented in the

" Radon Attenuation Handbook for Uranium Mill Tailings Cover Design," NUREG/CR-3533 !

(NRC, 1984). Appendix B presents the calculations in more detail. Long term moisture

contents for the cover soil ranged from 6.0 percent for the soil with 29.7% passing the #200 t

sieve and 9.1 percent for the soil with 94.2% passing the #200 sieve. These values represent {
the range of soils that exist within the cover. These values were used in the RADON computer ;

model for determining the adequacy of the cover for radon attenuation.

.

L

5.1.3 Radon Model Results i

:

The RADON model indicates approximately 5 to 8 feet of soil cover is required to meet an exit ,

flux of less than 20 pCi/g specified by 10 CFR Part 40, Appendix A. The average depth of

existing cover is approximately 8 to 13 feet. Therefore, the existing cover is more than

4

.

!
.
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sufficient to attenuate radon flux to less than 20 pCi/m sec. A summary of the results are

provided in Table 1 below. Results and model output are provided in Appendix B.

!

Table 1 - Radon Model Results

i

IIcap Leach Activity IIeap Leach Activity j
of 119.5 pCi/g of 170.0 pC1/g

Cover Material Cover Material Required Depth Required Depth ,

Moisture Mass Density (ft) (ft) !

Content (Sc) (Ib/ft')

6.0 109.2 6.52 7.75
*

'9.1 104.0 5.26 6.27
i

,

i

5.2 Ground Water

O Existing data from surrounding nearby ground water monitoring wells were reviewed to

determine previous and current water quality in area. The data along with a discussion of
.

ground water quality impacts are discussed in the following sections.

5.2.1 Available Data

Water-quality data were taken from AML's 1990 data presented in the " Day Loma Master Plan"

(Lidstone & Anderson, Inc.,1991).

|

|

5.2.2 Discussion of Ground Water Impacts j

The impact of the heap leach area on ground water was evaluated by comparing water quality

from up-gradient wells and the up-gradient pits to the well down-gradient from the reclaimed

heap area. Data from the AML sampling program conducted in October 1990 were used since

they represent the most current and complete data base for the Day Loma area.

1
;
1

_ _ __ ___
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Figure 3 shows the ground water contours and the sampling points for the area around the i

reclaimed heap leach area. Wells P-1, P-2, DL-2 and the Clyde and' Day Loma pits are up-- [
'

gradient from the heap leach area. Well P-5 is immediately down-gradient from the heap leach

While the pit water levels are currently lower than the water level in P-5, the pits willarea.
,

e

likely be up-gradient of the heap leach area after steady state conditions are achieved, as shown |

by the regional ground water contours provided in Figure 3. Therefore the water quality of the -

pits was included in the background water quality determination.

The range of sulfate, TDS and uranium for the three up-gradient wells, the two pits and the

down-gradient well are presented on Table 2. Sulfate, TDS and uran.ium were chosen since

these parameters are typically used as indicators of seepage from uranium process facilities.

Uranium was chosen since it is the most mobile of the radionuclides. Sulfates and TDS are both >

considered conservative contaminates that are indicative of overall changes in water quality. In I

addition, sulfuric acid was used in the leach process and, therefore, sulfates should be elevated

in P-5 if the heap leach area were contributing to ground water contamination.
.

As can be seen from Table 2 below, the sulfate, TDS and uranium values in the down-gradient
,

well (P-5) are the same or less than measured in the up-gradient wells (P-1, P-2 and DL-2). The

sulfate, TDS and uranium values from the pits are higher than for P-5. The Clyde pit has values

that are much greater than the values in the down-gradient well.

,

It can therefore be concluded that if there is any contribution to ground water quality from the i
reclaimed heap leach system, the contribution is negligible and indistinguishable from the i

a

regional ground water quality baseline. In fact, the existing water quality down-gradient from _ d

the heap is as good or better than the up-gradient wells and much better than the waters in both

the Clyde and Day Loma pits. Table 2 below provides a summary of the ground water quality

observed.

O
;

i

j

-)
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TABLE 2 - Ground-Water Quality

Constituent (mg/l)
Sample location '

Sulfate TDS Uranium
~

Well P-1 620 1216 0.005

Well P-2 495 1037 0.010
:

Well DL-2 708 1102 0.051

Day Loma Pit 845 1336 0.736

Clyde Pit 2340 3442 1.076
'

Well P-5 450 1096 O.020 :
'

5.3 Analysis of Erosional Stability

.

An erosional stability analysis of the site was performed in order to provide a comparative

evaluation of current site conditions as they relate to long-term site performance. The NRC's

letter dated August 31, 1990 specifically requests a comparison of current site conditions to

reclamation criteria as described in 10 CFR Part 40, Appendix A. Current NRC position

includes an assessment of the site pursuant to the NRC's " Final Staff Technical Position (STP)

Design of Erosion Protection Covers for Stabilization of Uranium Mill Tailings Sites," August

1990. Therefore, for purposes of this report, the guidelines presented in the STP were assumed j

to be the proper guidelines to be used to determine erosional stability of the Day Loma Heap

Leach area.
'

In reviewing the reclaimed Day Loma Heap Leach area, various alternatives were considered.

For example, storm events less severe than the full PMP were analyzed. For initial analysis,

the 200-year 24-hour storm event was used to determine the erosional stability. This storm
,

event was considered the smallest event that could be considered for the site. Analyses indicated

that the cost of crosional protection for the 200-year event was unreasonable and therefore

- . - - . - _- .



.a. x.. ~ . av 2 - - a. m a sn.. ~

,

:

:

Day Loma Evaluations 13 November,1993

analysis of larger events that would require even more extensive erosion protection was not .

necessary. Section 6.0 below describes the costs in more detail.
'

5.3.1 Hydrology
- !

The erosional stability of the site was evaluated using the 200-year 24-hour storm event which !

CNI feels is appropriate for the existing as-built configuration. The 200-year 24-hour storm i

event of 3.7 inches was developed by extrapolation using less severe storm events obtained from -

the National Oceanic and Atmospheric Administration (NOAA),1973.

Under the storm event cited above, erosional stability was analyted for the existing cover

surface, the outslopes located on the northern edge of the heap leach area, ie cover channels >

immediately below the heap leach area to the north and south, the southern edge of the heap

leach area, and Coyote Creek (see Figure 1). The following sections and Appendix A discuss

the approach and analyses in more detail.

;

5.3.2 Hydraulic Analysis

Hydraulic analyses were performed for the reclamation cover surface, the outslopes, and Coyote
!

Creek for the storm event previously discussed. Hydraulic analyses for each~ area are discussed

separately in the following sections. i

,

5.3.2.1 Cover Surface

.

Cover surface erosional stability .was analyzed under the -200-year 24-hour storm ' event.
,

Following STP guidelines, stable slope, sacrificial slope, and permissible velocity methods were

employed to determine the stability under these storrn events.

The stable slope calculations were performed. Input parameters are presented in Appendix A. '

The storm intensity was derived as presented in Appendix A; allowable shear stress was obtained

from Temple (Temple,1987) based on laboratory testing on site specific cover soils, and the
.

- , . . - + - _
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:

slope length representing the steepest section on the cover surface. Results indicate the surface

will require modification to meet the guidelines presented in the STP.

)

Due to the thickness of the existing cover, sacrificial slope calculations were performed to ;

determine if erosion would impact the heap leach material. Potential gullying depth was
,
.

calculated under the 200-year 24-hour storm event using the sacrificial slope procedures !

presented in the STP. Analyses indicate a potential approximate gully depth of greater than 10

feet. This gully depth exceeds the cover thickness in some areas of the heap leach obtained from

the field investigation carried out October 11 and 12,1992.
'
.

-
t

5.3.2.2 Outslopes ;

i

P

The outslopes on the northern edge of the heap leach area were evaluated for erosional stability.

Due to the steep slopes in this area, sacrificial slope calculations were performed to determine >

!

the erosional stability. The steepest sections were used in the analysis.

!

Sacrificial slope calculations were used to determine if potential gullying would encroach into -

the heap leach material under extreme storm events. The type of cover material was determined
;

during the field investigation, and based on the laboratory testing for percent passing #200 sieve i

indicated this material to be a fine sand. Under the 200-year 24-hour storm event, the analysis -

indicates these areas would require modification to' meet guidelines presented in the STP since !
!

potential gullying depths affect the reclaimed heap leach material. -|
!

5.3.2.3 Cover Channels

c

i

Two cover channels were constructed during reclamation, one immediately below the heap leach j
area to the north (labelled the North Cover Channel), and a second below the heap leach area - f
to the south (labelled the South Cover Channel) (see Figure 1). These channels prevent run-on'

to the outshpes by intercepting flow from the cover and surrounding areas and conveying it ;

away fro. , ue site cover. The existing diversion channels were thus analyzed for stability under ;

the 200-year 24-hour storm event. |
:

!.
'

'
_. _ ,. ._ . _ . . , _ _ . . , .
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.

'I

Using the site specinc channel soils (and not accounting for vegetation) the channels were
.

analyzed using the STP permissible velocity metnod. The permissible velocity was obtained !
,

from Chow,1959. See Appendix A for more details. For the 200-year 24-hour storm event, !
:

the now velocities exceed the permissible velocity for a majority of the channel reach.

i
r

5.3.2.4 Coyote Creek Drainage

The Coyote Creek drainage, which lies north of the heap leach area, was analyzed for erosional

stability to determine potential heap leach area impacts under extreme storm events. Currently,

the outslope of spoils to the northeast of the heap leach area directly contacts the Coyote Creek f
i

drainage. Therefore, this area was selected for analysis in the initial calculations. ]
;.

>

!
The 200-year 24-hour storm event was used for the analysis. The drainage basin area that j

contributes to Coyote Creek is presented in Appendix A. Results of the analyses indicate Coyote j
Creek has erosive velocities at the northeastern outslope of the heap leach area. !O

.

Although the remaining drainage down-gradient of the outslope of spoils northeast of the heap ,

leach area does not directly contact the outslopes, now resulting from extreme storm events may j

still impact the outslopes. Although geomorphic studies were not performed, it is very probable

that drainage movement (incision) may occur in the future because of the Sne sandy material- i

present in the natural drainage. In any event, analyses indicate the 200-year 24-hour storm flow. |
will impact the existing spoil outslopes directly north of the heap leach area. Calculated j
velocities indicate erosional instability. Modifications to the Coyote Creek drainage would be f.
required to establish stability along the northern edge of the heap leach area. Appendix A :{

r

; presents the analysis in more detail.

5.4 Summary :

r

In summary, all components of the existing reclamation system are not erosionally stable as they. i

'
currently exist under the 200-year 24-hour storm event.

;

;

i

|

-+ ,- .- , _ _ . - . - .
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6.0 CURRENT SITUATION ALTERNATIVES

'
An evaluation was performed of the exisdng reclamation system to determine the beneSts and

risks associated with implementing additional reclamation efforts to the site, and the costs,
"

benefits, and associated risks with no additional reclamation to the reclaimed heap leach area.

5
,

Provided below is a conceptual alternative for additional reclamation efforts on the cover. j

surface, outslopes, cover channels, and Coyote Creek. Implementation of this alternative would
,

provide additional long-term stability and ensure design guidelines presented in the STP are

achieved. Also provided below is an analysis of the current reclamation, associated costs,
!

benefits, and risks associated without modifying the existing reclaimed heap leach area. j

i
r

6.1 Existing Completed Reclamation .

The approved reclamation was evaluated to determine costs, benefits and associated risks for

performing no additional reclamation work.
i
,

1

6.1.1 Description |
4

Figure I shows the existing configuration of the reclaimed heap leach area and spoil outslopes. !
'

!

The reclamation cover and configuration was described in Section 1.1. As mentioned

previously, the reclaimed heap leach area resides above mine spoil material. Spoil outslopes at ;
. .

'

angle of repose surround the reclaimed heap leach area to the north and northeast. Coyote
,

Creek lies to the east and north of the area and contacts the spoil outslope to the northeast of the

heap leach area. i

!
!
!

6.1.2 Costs !

1

:

No rosts are associated with this option. Existing reclamation would remain as is and :

modifications to the site would be performed. j
q.

|
1

|

. - _ . - - - .._._-_.________'I
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;

O '6.1.3 llenefits |
1

No additional disturbance would be necessary if reclamation was left in place. Established

vegetation would remain undisturbed and allowed to continue development.

S

With no further activity, the benefits would also include no consumption of fuel for equipment,

no reduction in air-quality, no deaths of wildlife resulting from equipment usage and activities, j
no occupational risk to human injury or death from construction activity, and would maintain |

the potential environmental and mine resources of the site.
'

.

t

6.1.4 Risk Evaluation
.!

!

If no additional reclamation work is performed on the heap leach area, the risks would be the

release of heap leach material to the environment. Erosion would occur as a result of the 200- |
year.24-hour storm event to undisturbed natural ground in the vicinity, the cover surface, the i

spoil material outslopes immediately below the heap leach area, and spoil dumps surrounding ,

the project area. To quantify the risk associated with no action, a fluvial sedimentation analysis

was performed using SEDCAD+ Version 3 computer model developed by Civil Software ;'

Design (Warner and Schwab,1992). The purpose of the analysis was to demonstrate the relative f
impacts in the event the integrity of the existing cover is altered, resulting in the loss of heap [

leach material, and a comparison of this material loss to erosion from natural' land and ;

surrounding spoils material containing elevated levels of radium. j
i
>

The fluvial sedimentation analysis indicates the majority of the soil loss at the confluence of j
i

Muskrat and Coyote Creeks to be contributed by the undisturbed areas for the 200-year 24-hour ;
.

storm event. The relative comparison of radium contents within spoil and heap leach material- 1
i

indicates a large percentage of radium being contributed by the spoils material. Given this fact, j

relative impacts should the heap leach material be transported to the confluence of Muskrat and ;

1

Coyote Creeks are minimal. The resulting soil loss and corresponding radium contributions for

the various surfaces are summarized in Table 3 below. A complete description of the analysis
!

,

is provided in Appendix C.
|

. . . - |
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O :
TABLE 3 - Fluvial Sedimentation Results .

Material Radium Percentage Incremental .

Soil Loss Activity of Total Increase i

Tons pCi/g pCi/g

Heap Leach 1,046 119.5 8.5 1.5
Material

Spoils 12,736 98.3 86.9 14.7
,

Undisturbed 71,217 1 4.6 0.8

TOTAL 84,999 NA 100 17.

Incremental increase if radium in pCi/g contributed by heap leach material is calculated by:

1046 tons (hean) * 119.5 oCi/g = 1.5 pCi/g i

84,999 tons (total)O |

6.2 Stabilize IIcap Leach Cover and Outslopes at 2.511:1V i

An alternative conceptual design was developed that would meet the guidelines presented in the

STP and comply with 10 CFR 40, Appendix A. A description of the design and associated costs |
and benefits along with the risks are presented below. !

!
i

'

6.2.1 Description

|

The conceptual alternative includes placement of a rock mulch over the cover surface, placement [
of rock protection in the existing diversion channels, regrading the outslopes to 2.5H:lV, f

a
placement of rock protection on the surface of the outslopes, redesigning Coyote Creek in certain

locations, and placement of rock protection in S Coyote Creek drainage; These items are

described in more detail below.
'

1
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:

In order to provide erosional stability for the cover surface under STP guidelines, a rock mulch

constructed over the entire surface of the heap leach area (approximately 26 acres, see Figure

4) would be required. Analyses for the design of the rock mulch are presented in Appendix A. !-

The analyses indicate a rock mulch of approximately 1 inch D a is required on the surface for |3

.

establishing stability under the 200-year 24-hour storm event. |

Regrading and the placement of rock protection would be required to establish erosional stability

of the northern outslopes under the 200-year 24-hour storm event. This would include' - 1
i

establishing a 2.5H (horizontal):lV (Vertical) slope and placement of rock protection on the ;

regraded surface. A cut and fill package within AutoCAD was used tg determine the amount -

of fill required to obtain a 2.5H:lV slope, which totaled approximately 132,400 cubic yards. :
1

For establishing erosional stability, the required rock size on the outslopes is 1 inch D o.
|5

,

i

The existing north and south cover channels require modifications to fully meet stability _ j

guidelines. The channels would require 2 inch D a rock protection.
|O 3

;

I

As presented above, rock protection is required in the Coyote Creek drainage to prevent erosive f
velocities from impacting the heap leach area outslopes. For the majority of the drainage, ,'

approximately 3 inch to 18 inch D a rock is required to provide protection under the 200-year ||3

24-hour storm event. One area of the drainage will require a 4.8 feet D a for erosional stability,3

and is described in Appendix A. This area has a greater bed slope resulting in higher flow j
velocities.

6.2.2 Costs

A cost estimate was prepared by Bartell & Associates based on the estimated quantities of

earthwork and rock protection for the proposed configuration. Included in the estimate were

costs for all equipment including mobilization and demobilization, purchasing and hauling of

rock protection including filter material from an existing operating quarry, excavation and
,

placement of fill material, supervisors, operators, laborers, quality control, surveying, service
1

,
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and repair, engineering, lab testing, revegetation of disturbed areas, and a 15 percent

contingency. Based on the activities, the total estimated costs for this alternative totals ,

approximately $2,779,000. CNI has escalated the amount to account for additional cost. ;

associated with riprap protection to a total of $2,943,000. The assumptions and basis for the
|

associated costs are included in Appendix E. - I

!
i

- l

6.2.3 Benefits ;

!

|

The additional reclamation work would establish stability according to the guidelines presented
'

in the STP. The conceptual alternative would limit the loss of heap le;ich material by adding -

additional erosion protection to the cover, adjacent outslopes, and Coyote Creek. The benefit

would be the establishment of long-term. stability for the site.

6.2.4 Risk Evaluation

O For the additional reclamation work, significant earth moving equipment would be required for

establishing the final configuration. Additional activity would result in reduced air quality,

consumption of large quantities of gasoline and diesel fuel. Environmental resources such as
,

vegetative growth and animal habitat would be lost, wildlife kill as a result of equipment usage |
would most likely occur, as well as risk to human health and safety during construction. ]

|

- |

|

O
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7.0 CONCLUSION

The analyses of the existing reclamation and the cost estimates for the alternative reclamation

lead to the following conclusions:

1. The existing reclamation is presently performing all of the objectives required. ,

2The radon flux, both measured and calculated is less than 20 pCi/m /sec. Ground

water quality is not being impacted by the heap. Physical isolation of the heap

leach material has been accomplished.

.

2. Erosional stability analysis indicates the site will not be erosionally stable under

extreme events (i.e. 200-year 24-hour storm).

:
1

3. The additional costs required to provide erosional stability for the 200-year 24- !

. hour event is approximately $3,000,000.
.

t

i

f
4. Since the surrounding spoil and the heap leach material have very similar radium !

i

concentrations, and the area of the spoils is much greater than the heap, the q

contribution of the heap to sediment in Coyote Creek during an extreme storm j

event would be very small. j

Given the results of the analyses it is concluded that while the existing reclamation does not |

provide the long-term erosional stability required in the STP, additional reclamation to meet the
,

requirements of the STP would be extremely expensive and little if any benefits would result.
,

Therefore additional reclamation activities at the Day. Loma heap leach area are not warranted.
!

!

.

'

O

u

_ . ._ . _ _ _ _ _ _ - u



. _ . _ _ _ _ _ _ _ _ . . . _ _ _ _ _

t

f

Day Loma Evaluation - 22 November,1993

O :
8.0 REFERENCES

Chow, V. T.,1959. Onen-Channel Hydraulics, McGraw-Hill Book Co., Inc., New York, N.Y.
1:

Lidstone & Anderson, Inc.,1991. " Day Loma Master Plan," AML-16-G and Attachments. i

Wyoming Department of Environmental Quality, Land Mine Division, Abandoned Mine

Land Program.

National Oceanic and Atmospheric Administration (NOAA),1973. National Weather

Service, " Precipitation-Frequency Atlas of Western United States, Atlas 2,

Volume VII-Nevada," U.S. Department of Commerce, Washington, D.C.

Temple, D. M., et al.,(1987). U.S Department of Agriculture (USDA), " Stability Design of

Grass-Lined Open Channels", Agriculture Handbook Number 667O
U. S. Nuclear Regulatory Commission,1984. " Radon Attenuation Handbook for Uranium Mill :

Tailings Cover Design," NUREG/CR-3533. Prepared by Rogers, et al, April.

| U. S. Nuclear Regulatory Commission,1989. " Calculation of Radon Flux Attenuation by

Earthen Uranium Mill Tailings Covers," Regulatory Guide 3.64, Task WM'503-4).

Version 1.2, G.F. Birchard, June. ;

)

U. S. Nuclear Regulatory Commission,1990. " Final Staff Technical Position Design of Erosion

Protection Covers for Stabilization of Uranium Mill Tailings Sites".

:

Warner, Dr. Richard C., and Pamela Schwab,1992. SEDCAD+ Version 3 developed by Civil

Software Design, Ames, Iowa.

O

- - - - - ..



O O O

[ . I TING-C'OYOTE CREEK

! @XIfilNGySloP'E REA.
,

.x , f . A N w h sT - hk($ N /

~-[ g[.gnE%jy_;2;y sECg~@~ .7 - (x
l 1- J s 'N

I
. \

Q. Q ; -T .? W'
. f ~a

GULLY '[ H

P=~EXISTIN .-

N-
..

- '

plVERSid D h-C[ [GHANNEL'S T GULLY ,2 s ;-,

"'N \ g) y[ - GULLY 1

3'Nh p(3 h b kS1=h61EW1 s
,

(O! MVA )
SCALE IN FEET

I N i
400 0 800

jf FIGURE 1 Date: NOV., 1993S JI EXISTING CONFIGURATION Project: 350

surrueno u urn,suc. DAY LOMA HEAP LEACH AREA File: EXISTING

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



W

- -.

# 'E *5 3

\ g i(
% A g

% \

!! % W c 't f\x'K'1 . N1
'^7 t '')1\ d 'g\' d { W fA

c
\ ~, 1 r hy c f pd vf ?s f((

s sm i (3

r \ W |K U ( @\ h# 'A t, o h \ ' #' $
j

-
i

%
dni'> 2 ,l L.)o b ~ < m\i )

,V ' (1
, 1

s <x s

(\. a (
s.

! !;
'''

'\ \'

1,/ ^y %. xsax , c m~,m,
s ~\'.

]'t s ( ('N / 5/ /I \s ,

}
/%

f
,

h&,-f' ,2 a/\x
\

'

mm xu.

; y1. v , .

| f h f ' ' s, y, ,y \v ) w $ ; y\f 'c'c8 J, /-?gy / 's

' \\!
', || ; j,'

;Q
n| /p@* '"sMg

|( T' f ''|'} p,
f

, ~
s^ '

|
;

, '

m ! '| J0Y
m;e(m}ny~6 ,qw,

'
' '

'
,

m' /~eni aw
c@ a / ' M g&> y '-jpi A p!f J)f (ggi p'

N
^ysag\(\u) o |'%,,,r,,- ;f\,N8"er w
/y g'

/ w; y \
''

-

- c
b > +, 8(,\

,
.

8:
?[ E 4

w m \! m i;rs
5 y

%

w s,s ,

s mw m ,;ex x $ g - - t eg -s, 'N :
y 7m ,')

-

n ,esi

) A- _ z

u m 1 e
-

G /A& 5' '~ f

/jg/y/*??!
-

Q*!s ! 53, c/ g_4 WwA -/ tr ^
-

b ~0 h & k@ !@k iO k ,f & j V?,

< r? 3 T&d5'yh
_

{c ( (
..

m -

... ~.

|



Jt

,_L
.M

yj " ;
, 3,_ ' d / , , , 9 2< f, n' [ V 7n 9 K

L ))(p\ ' 5
'

' / C1

hI
s

. O'
, ) '' 1 -

L
' -

M
,OJ ' '

- V 0 U

m(- g % _=7 DD8
*h d_ 0 5'

- k 4
3 18 f

E' , ~

- i

, :

'"
g 2'

'hA , A'\
[$p3m-

;
: e

:e

c

L kIht
-

le ]o
l

'"

'[A %
d'

o

Lb_I J. ^*
B r i

D P fI "
g3 ,e, -

%.1 G
\\'q' A>? (d,s .

f D s

jM 0B ..
x D :J _

_\ y
4_ln {

%
NCH w ~k| , (' "~11

P
~

~

)}g
' -

'

Z
/ q;.:

,)
) /i e ''

. f''- ~ %,p'jp,h) .
\[s j">A' A )~M A

$ o'a,E .. -

E; fj

j^"~OL
~ lg

.
R-

L' A3,'

b ,,,,s,.,

ie

;nn ,,
P' } - ',

s'
.

, ,
w o N A, ,,,Y A ,,
eg n

, OM-n

NAE h , ,y, ng ' , D O.
_ ,

t) i e_ u'D H
, AL/ ,

R
,

~ - , i , yd " ..
TI Y

.

h' fx( A , e
,

o ,

" , a

~ -

-
'

- 2DA,i

; [ NDr

g- A(q , n , s ;b EA
' b ,, ,i ,s

# _ ({(
,

'. , L
R S

x ( - m:y;
'

U6N
s%,

.

qI *xWsq'
I 2lAxA('y

, G2Oe ss
s

((,1'
F l

.kxA[Q
- e

'[.j' ~ *b=-)&g_- i L

A= M. -

,'f C,

l

)- '
l O

( D\x )

M' f -
M

Al! ._ R E\

&}
LX ,
P

'o

3h A
Sf3 (g -

-k m(j
'

&f (hf

x1 yI', h "' l5 S

. ,
. '

\ !

%;
c l ?
mCk

St Li
LO

lL I Mo ''

T Al "

}'
" U A A

-

:

qg

$ {w{' h
f C SC 'kS y O UO '

' x'> Y L OL f' c.
~

x> G I ~,.

f R T VI m
~

~ . , ~ ES ES
D l E R E i.l

u
s

_ -
." ET PI

, " uN4 ,

w' E,s N e Hx G|/ sy
' h y'

. ,|: |!

m

' jw
- -' , ^

E ^ nL A4 O :. h u
r

~

g' rsM /s _% -

I
' e~

s
_ q.

'

3'; , s. !
I

1 ,

Cm
D

i 1 O| OW
'



.- ~.

c
-

n s .x _.
- ' 4

e ' N-\ ( q j\ M _f. Ei jf xj'ANr x- ;, 3 x1

\ ,

\N |L \ N/N

xy --,s S. s
-.

~N\; ,-

ZM '

\ v'
' *

s

N.g ,,, 'mi .3 s : s.

i N / / y'"'
~, ) j' 'ms

Q> ') j | f, ''
'

'N
;

x 3 v; ecw ,-
3 <3,, s

V 6' -097g / x _? g .
-

s 'N e.- 3 e ;
! $ 3s _

2 dh'

(' L. 4 \ / i s ;4
'N

^ N s \ <!y \5, //E 2 '
' h (~~~ \, \, j ,'cg } /.[ 1.gjb

'

* -
9 .\ \\\

y ,- w >'e ,
f ,

I | (I'
# dNv ^ ! t

. *Q \ '\, NbN
> :3

sg . 1N i
-.

t
-

. -
- . o , ;

-

'. h|/ \c. m 1 w' L 4g-

s i \ -

y v ,. ,

4. 'N Ne
Psh ' i.

ii W< e N. -s
% r-s

, _ . - N , 9 -N \ s> ',g J W%
,.' b*

m

cc,
-

~_s -
, n. 4 J'\ sm (

.

i i, '

)$
-

{ ',, , --,4 {i w 1'
~ \

\ ; 1 w\ /<K~ m %',f .1 e-
f' . :'l, I

|u\
.

m f-;.o, /i cc'
,

+t .i I E .

b \ v[
S f[

.

s e s _v_, < x_
- == r % -.'

'g% \
",g h ''f' h \

k' /
.f

:,/,x
y n \g y

/cy.n'
/c+ x % 7- n sy :

% x% ,
, ,

, 1 ) vg..
~h__ 7 [- // .d

re
< #

- - e - -

l t
'

~
,+ -

( (N {9 si \ d_//<
s-

J

l1- .-) \\ - % N'

n x \o
1

. \ )
- \

.

/ \
% !

p h-
;

b. -

;

. . - ~.



|

"

:~
,

)

m. g a
g o C | | 'c

N >. ,

,

/ @/,#y

.
1c

- Kg

o -
-

' C5
g - ) O ~, ., - L
{

o V 0 O{dh ; -
,

f. u n.
' 9 q .\}

0 5 - '
V

'
'3 Tg ) c

o' 3 -

t N- '

4 o - i
fu |

; j:e :
.; 5 p nc tc ~

-g ' 6 '

' E9
._ o "/ Es. S ";-

*2 i

/ {g a t leo
- 9

. x, .
,i3 #

f x'
f

9 r
. -

"f . ( roo D P ri *
g

tys 9 T t

6 A .

" 6 f 4 2 A E
.

/) - M -
r Ct4 t

id t

OO-

_ O

'
m t L S '

. L g<n sD
' Ef ._

'l_
s

o '

. %I
.

WY' ., A

c L L)

o w ~ L E
e fY

.

u (c n
o B Eo. \. ,

w 0 ,

-( J 'E
"b

, j tt D R)1o
,(

nE A1

q~ oY 92
i. , - frE .

A 9V ; [t s
o3 x (\ ;, | t

1R-
- oU Mt

4 1 * -
t s MS O -

~
tc/ - LC

. -
4 (wt

- ,

8. % '{
.)

- N -

YIn3 -yos ,_-
l s\ ~ Dli

A ,vs
- .

lN\
.

.' o._ A - P)
o S.

f

---
-

\ 3 R
-u A! c? M:h'' * - s / D

I

''E s. E

r \(i R EN

@5{(gC
D T f

- C AUYI g ,
( , ALP [{ G) \ I F' io .

fQ &}- - ' ;k FR_ s

.*.q.,.
, et .

-

s - U-,

E'
, t 6

, ' S-

*
.

'

,\a /[/Qm
. N -

% ,

) '" ws ~ 'c C O9
., \, T

7
.

2 I

n s RS
'oe TD- vs

- g s2g) h o
|m EI

L -o M<

O$|$ o'| ; I Mj

m
'

} TO/ #r N R
,

-/
[c - EF. ;

3 ($. -
.I

- T(

- O.,

jf . D d*
. ''*

_ . ? , ; : [ j,
P

_ . /_s 6
| |

.

e -- ;.

..

_g/ #
f .

t

" -E
Vt -,

i
t

Eo , .
Ll

l -
,

.,

f, R At E ., Vt T r.9n, . .

,
D E A E u .

-. N w. WE i

%
.

-
,

3 L r
. 8E

r'
/ u02 GG n4 6 m., t e N

., , .E nr - m .

I t

S
.

L Oe Af ,
f

is

[(, /j.

i

- m o.
CO - w -I

T

ms F no. s O A rq

Me V
, u -
,

.
rE t

@_
. s.oL.

TE Nx /-
- _

.

hO _

_ . .

I . |



* .
-

-

o
,f 3e 9A .

9
1 E

O .
i

M -,
>

V 0 t
.O 5 o

N 3 v

e,h s .

K
\C) :

-,h O I D P r

T tNOD E c .
E :RE eeF

t

j :D (T o te .

N a r iEE C

T'
TTKE -

M
ROET E

L

E YEO A
CVhiR Eg'

DCCP qj K3 sAt

gf< x
" f' ,~.(

gkR - 4, -y
_

N' I A

t .

,

l ?'
s

g g

t- . ''
'

t ~ .

' -
-

'- -x' K, '

y"" A1 NE' yM ) GRj i Y

b o Md%,, -
E .

L S
-

. $4f L Eo 4I,7 .g U DH
i%N G C -

o RAT

,gB /_ '
. Eo
.' L C c 4E E' ,' n} V Lg _P r

O -
.

EOgg.
4 'I$ . E ;v(

PADK 4 RC'
AEE U-

E

r'Af I A HH, GL
Ck

FEd Uk

p R L(;I RTEPD'g%[fi
~ .

T % T A
M~zO - PME y EO,

= f_ E E
c CL

Y fg

gOK Q 2_ Mh'
VN NI .

5N OYG J

a 1~
CG S Cd C A ,g'
R

n

c '/ ^
i D .

u .
-

- H
,8 * ' J' fs 'y o. ( O'

-

(lbl o/ ? /? N)
o S s!

f
'

?t

hd/;\k[, [
IO

.

T

C H3 _ ( /t EAO7 , ' 's s CT
NI .

\ ~ R U
T O NRLO

I C. EE x ~ P M- TE

9f%V K|
M' Mw

I. '

' N
1

{p -[|C 3,G @c
D J

K
C C .

%P
1

V c -( - ' O O

Ir. .

\

C
iy %

.uR Rt

K l

Ns3_NM
h a

C.
' @ wC $ g uO @ r

i RR g
~ - g- [ [ .

O s .e

Ss .

i
.

m
u

-

.

-



- . . -

.

OVERSIZE
DOCUMENT
PAGE PULLED

SEE APERTURE CARDS
NUMBER OF OVERSIZE PAGES FILMED ON APERTURE CARDS _._

Cl!fo Solo 16(o-03|
APERTURE CARD /HARD COPY AVAILABLE FROM

RECORDS AND REPORTS MANAGEMENT BRANCH

i

_ _. _ _ ___ _ _ _ _ _ _ _ _ _ _ _ . . . . . .



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

P

;

.

|

.

!

.

!

APPENDIX A
HYDROLOGIC /IIYDRAULIC ANALYSIS .

;

;

)
:

!
. ,

,

,

.

4

I

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



Appendix A - Hydrologic / Hydraulic A-i November,1993

s

TABLE OF CONTENTS
,

,

A.1 HYDROLOGIC ANALYSIS . . . . . . . . . . . . . . . . . . . . . ., . . . . . -. . . . . A-1

A.I.1 Storm Events . . . . . A- 1 ...............................

A. I .2 Watershed Characteristics . . , . . . . . . . . . . . . . . . . . . . . . . . . . A-1

A. l.3 Description of Areas Analyzed . . . . . . . . . . . . . . . . . . A-3......

A.I.3.1 Cover Surface A-3.. .... ....................

A.I.3.2 Outslopes A-3. ... . .. .. . .............
,

A.l.3.3 Cover Channels . . A-4. .. ..... .... .. .....

A. l .3.4 Coyote Creek . . . . . . . . . . . . . . . . . A-4 -............

A.14 Results . . . . . . A-4. .................................

/ A.2 HYDRAULIC ANALYSIS A-6.. ... .. ......................

( A-8.A.2.1 Ccver Analysis .......... . ............... .... ,

A.2.1.1 Comparative Shear Stress . A-8..... ...............

A.2.1.2 Permissible velocity . . . . . . A-9..... ......... ...

A.2.1.3 Stable Slope . . . . . . . . . . . . . . . A- 10....... ......

A.2.1.4 Sacrificial Slope . . . . A-11...... ................

A.2.1.5 Rock Protection A-12.............................

A.2.2 Cover Channels . . . . . . . . . A-13.......................

A.2.2.1 Permissible Velocity . . . A-14........ . ..... .... .

A.2.2.2 Rock Protection . . . . . . . A- 14 -. . . .. ........

A.2.3 Outslopes . . . . . . . . . . . . . . . . . . . . . . . A- 16... . .. ...

A.2.3.1 Sacrificial Slope ............................A-16

A.2.3.2 Rock Protection A-18....... ....................

A.2.4 Coyote Creek . . . . . . . . . . . . . . . . . . A - 18................

A.2.4.1 Permissible Velocity . A-19........................

l A.2.4.2 Rock Protection A-19-
... .......................



j
|

Appendix A - Hydrologic / Hydraulic A-il November,1993

|
J

|

A.2.5 S u m mary . . . . . . . . . . . .. .........................A-20 J

REFERENCES .................................A-21.........

.

LIST OF TABLES

.

TABLE A.1 Sub-Basin Hydrologic Parameters

TABLE A.2 Summary of Gullying Calculations

!

TABLE A.3 Summary of Gullying Calculations

!

TABLE A.4 Riprap Sizes for Coyote Creek

LIST OF FIGURES
,

,

1

Figure A.1 Drainage Basin Delineation

Figure A.2 Conceptual Design !

,

i

.

I

LO

!

e

-__ _--- - - - - -- _ __-



Appendix A - Hydrologic / Hydraulic A-1 November,1993

A.1 HYDROLOGIC ANALYSIS

The Day Loma Heap Leach area was evaluated to determine if the site is erosionally stable

under the 200-year 24-hour storm event. The U. S. Army Corps of Engineers (COE) HEC-1

computer model was used to estimate the magnitude of the peak discharges generated by the

storm events for the cover surface, outslopes, diversion channels, and Coyote Creek. This

model predicts watershed response to precipitation events. The required parameters include

rainfall depth and distribution as well as sub-basin area, curve number, average basin slope,
'

hydraulic length, and lag time. These parameters are discussed in more, detail below. Methods

referenced in the STP were employed to determine rainfall intensities resulting from the storm

events.

,

A.1.1 Storm Events
,

O :

The 200-year 2^ hour storm event was used to model basin runoff. The 200-year 24-hour storm i

event of 3.7 inches was developed by extrapolation using subsequently smaller storm events (the

2, 5,10, 25, 50, and 100-year '24-hour storms) obtained from the National Oceanic and

Atmospheric Administration (NOAA),1973. The resulting precipitation was distributed over

the 24-hour time interva! using the SCS Type 11 distribution (SCS,1973). Rainfall intensity for

the 200-year 24-hour storm event corresponding to the time of concentration was developed as

outlined in NOAA. Although the 200-year storm event is not specifically referenced in NOAA,

extrapolation procedures were performed simulating those presented for subsequently smaller .i

storm events to develop rainfall intensity. 1

A.I.2 Watershed Characteristics

1

Discussed below are the parameters mentioned in Section A.1 above used to represent the4

watershed characteristics. These parameters represent existing site conditions and estimates were ]

made where no specific information was available.

1

_ . - _ _ _ _ * * w 4-L e 917F
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The curve number is based on soil type, land use, and vegetation in each sub-basin. The areal

soil best fits an overall SCS classification of hydrologic soil group "C". The areal land use is

described as pasture or range land in fair condition for the undisturbed areas. To be

conservative, Antecedent Moisture Condition III (AMC III), representing saturated soil

conditions, was used to adjust the curve number when analyzing the ' storm event runoff. For

these conditions the corresponding curve number, adjusted to AMC III, was determined to be

91 (Barfield,1981).

,

Each watershed was divided into sub-basins to more adequately model the storm event. The

average basin slope for each sub-basin was determined from topographic maps of the |
:

surrounding area. Weighted averages were taken to provide an estimated average basin slope.
'

Figure A.1 shows a delineation of the watersheds.

.

Lag time is defined as the time from the center of mass of the effective rainfall to the

peak of the runoff hydrograph and is calculated by the equation:

Los(S+1)"7
g# ,

d1900y j

where: t, = lag time (hours),

L = hydraulic length (feet),

y = average basin slope (%), and

S = (1000/CN)-10, where CN r= curve number.

The parameters for all sub-basins are given in Table A.l. Where multiple sub-basins exist,

flood routing, per the Muskingham routing method, was performed within HEC-1 to determine

peak discharges.

O

.

% *( T * " * rr- e mi u - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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O .

;

A.I.3 Description of Areas Analyzed .!
!

The hydrologic and hydraulic analyses were performed for four different areas; the cover

surface, the outslopes, the cover channels immediately below the Heap Leach area, and Coyote ,

Creek drainage. These areas are described below.
,

i

1

A.I.3.1 Cover Surface

;

The steepest slope section of the cover surface was analyzed for the calculation of permissible

velocity and for sizing rock protection. The watershed consisted of a 100-foot wide strip that -

.

parallels the direction of surface flow. This area was input into HEC-1, along with watershed _}

characteristics, to calculate runoff. For the stable slope and sacrificial slope calculations, the j
steepest slope section on the cover surface was again used in the runoff analysis.

|

A
V

A.I.3.2 Outslopes
.

,.

The outslopes to the north of the Heap Leach area were analyzed for erosional stability for the |
200-year 24-hour storm event. For the sacrificial slope calculations, the steepest slope section |
of the outslopes was used in the analysis. The same area was used for sizing rock protection. !

,

Three additional conceptual outslope geometries were also evaluated for long term erosional

stability. [

Currently, three existing gullies are present to the' south and west of the Heap Leach area (see
'

Figures 1-4). These areas were also analyzed for erosional stability under the 200-year 24-hour

storm event. ~i

!

O

i,

-.

*
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|O
A.I.3.3 Cover Channels

f
;

i

;

Diversion channels exist below the heap leach area. The North Cover Channel collects and
{

conveys flow off and away from the northern teach area and the South Cover Channel collects !

and conveys flow off and away from the southern portion of the leach area. These channels j
were evaluated for erosional stability using permissible velocity criteria.

|

i

The slope directly above the North Cover Channel was divided into small sub-basins
;

approximately 200 feet wide in order to determine the magnitude of, runoff contributing to ,j
ichannel flow at regular intervals. Calculated channel velocities under the design storm events j

were then compared to the maximum permissible velocity. ;

I
.

The Southern Cover Channel was considered analogous to the North Cover Channel. Although,
3

i

less watershed exists for the catchment area of the Southern Cover Channel, considering the :

same peak discharge for this channel provides a conservative estimate.
|
t

I
:

. A.1.3.4 Coyote Creek
!
i

i
9

The entire area contributing to the Coyote Creek drainage upgradient from the Heap Leach area |
t

was used in the erosional stability analysis. Depth of flow and corresponding velocities were-

analyzed adjacent to the Feap Leach area.
|
!

-}.
A.1.4 Results j

i

I
3

The results of the hydrologic analysis provides peak discharges for Coyote Creek, the Cover |
\

Channels, the outslopes, and the cover surface. Peak discharges for these areas are presented j
in Table A.1 below.

|k
O |

1

,

, , - --- - - - . - . - -
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O
t

Table A.1
'

Sub-Basin Ilydrologic Parameters
,

Basin ID Basin Ilydraulic Basin CN Lag Discharge ,

Slope (%) Length (ft) Area Time (cfs)
2

(miles ) (hrs) 200 yr/24 hr
,

;

Coyote ';
'

Creek

I 9 6024 0.46 91 0.300 669

2 .7 8020 0.26 91 0.428 310

3 8 7023 0.35 91 0.357 1428
,

i

4a 4 7004 0.149 91 0.537 1438 .

!

4b 15 570 0.058 91 0.035 1452
_.

4c 15 550 0.041 91 0.034 1462

4d 15 875 0.052 91 0.050 1476

100 ft Wide .;

Cover Strip

'

1 7.7 130 0.00046 91 0.015 1

2 25 80 0.00028 91 0.006 2 !
!
>

3 8 100 0.00036 91 0.012 2

Cover Channel
|

1 4.7 800 0.00474 91 0.083 10 .!
!

2 2.0 250 0.00573 91 0.016 23

3 20 250 0.00484 91 0.016 33 |

4 13 100 0.00309 91 0.009 40

!

100 ft Wide 40 215 0.00072 91 0.010 2 1

Outslope Strip I

,

- . . ._.
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I '

A.2 HYDRAULIC ANALYSIS
t

!

Long term erosional stability of the Day Loma Heap Leach area was evaluated under several

reclamation configurations. Flow characteristics of the diversion channels and of Coyote Creek-

were evaluated using Manning's equation and the U.S. Army Corps of Engineers (1991) HEC-2 l

water surface profiles computer model. The HEC-2 model calculates water surface profiles and i

associated hydraulic conditions in natural and designed channels. Data requirements for the f
HEC-2 program include:

.

- .;

1. Discharge, *

.2. Flow regime, |

3. Starting water surface elevations,

4. Manning's "n" values, !

5. Cross-section geomeay, and

6. Reach length.
.

The discharge values are resulting storm event HEC-1 peak flows. The peak discharge for I

watersheds above each channel was input into HEC-2. Using peak flows in this manner

produces conservative (maximum) calculated flow depths and velocities.

i

Flow regime refers to whether suberitical or supercritical flow conditions prevail for a given

channel. HEC-2 results indicate flow from the design storm events is supercritical in most of

the existing un-lined channels as well as the reclaimed rock-lined channels.

|

The slope-area method for specifying starting water surface elevation was used for the analysis

of stream profiles. The HEC-2 model performs a normal depth calculation using a specified ;

energy grade line which is estimated as the . starting channel bed slope. i

l.

O q

!

l

1
'
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O ,

'

The Manning's "n" values for the existing Coyote Creek drainage were obtained from the Day

Loma Master Plan (Lidstone & Anderson, AML-16-G,1991). The method used to calculate |

Manning's "n" for the reclaimed, rock-lined channel was obtained from application of equations

developed by Abt, et. al. (1988) and Anderson, et al, (1970) and are a function of the median '

stone size, as presented below. -

:

Abt - for slopes greater than 2 percent.

n = 0.0456 (d .s) 3" -

g

where d o is the median diameter of the rock, in inches. '

3

!

p Anderson - for slopes less than 2 percent
%./

n = 0.0395 (D )0 867g
'

.

where: n = Manning's "n" I

D o = Median stone size3

-!
1

|

Geometry for water surface profile computations is specified in the HEC-2 program by_ stream ;
1

cross-sections and distances along the stream between the cross sections. The sections are ~

placed at representative locations along each channel characterizing the channel shape. HEC-2

outputs for the North Cover Channel and Coyote Creek drainage are included at the end of this

appendix.

~

O

;

)
.:

. , - - , _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _
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A.2.1 Cover Analysis

|

Unit discharges for the steepest sections were obtained by dividing the resulting discharge by

the watershed width of 100 feet. Depths of flow and velocities were then determined using

Manning's equation. Manning's "n" values were calculated with the same procedures as
,

presented in Section A.2 above. The results for the cover stability calculations are presented

below. HEC-1 output is attached at the end of this appendix.
'

The cover surface stability was analyzed using the Comparative Shear, Stress (Temple,1987), '

Permissible Velocity (Chow,1959) methods as well as Stable Slope and Sacrificial Slope Criteria

(NRC,1990). The cover soil varied from clayey to sandy material. However, the sandy
. |

material was determined to control erosional stability and was therefore used in the subsequent

analyses. Permissible velocity was obtained from Chow using appropriate methods for reducing

permissible velocities for shallow depths.

A.2.1.1 Comparative Shear Stress

:

Manning's "n" for the cover was obtained using the same procedures as presented in Section-

A.2. Equations for determining allowable stress for various soil types are presented in Temple

(1987). Calculation of the effective soil stress required determining several additional

- parameters. The effective stress equation is:

,

r, = y D S (1-Cr) (n,/n)2 - ,

J

;

2where: r, = actual, or effective, stress in Ib/ft ,

y = unit weight of water (62.4 lb/ft'),

D = maximum depth of flow in ft,

O ;
<

l

,

n - a -- m
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'

S = slope of the energy grade line in :
t

ft/ft and is approximately the slope of the
,t

ground surface, :

C, = vegetal cover factor,
;

n, = soil grain roughness coefficient, and j

n = Manning's roughness value. !

i
i

Depth of flow was determined from Manning's Equation. Slope was obtained from a |
!

topographic relief map of the reclamation site. The vegetal cover factor,,Cg, was consenatively
. ,

'

assumed to be 0.0 for nonvegetated soil slopes. Soil grain roughness, n,, for noncohesive soils j

is 0.0156 (Temple,1987). |
!

!.

,

Using the Temple method, the effective stress for the steep _est section was determined to be
'

2O.095 lb/ft for the 200 year storm event. This value is greater than the allowable stress of 0.02 j
2lb/ft obtained from Temple,1987, for noncohesive soils with Du < 0.05 inches. |

.!
A.2.1.2 Permissible velocity

:

Runoff analysis for the cover was performed using a 100-foot wide strip oriented parallel to the

direction of flow. HEC-1 was used to determine the peak flow of the strip. The permissible !
i

velocity of 5 ft/s (Chow,1959) was multiplied by the correction factor (correction factors are i

also presented in the STP) of .5 to obtain a new permissible velocity of 2.5 ft/s. The maximum |
Ivelocity for the steepest section was determined to be 1.6 ft/s for the 200-year storm event.

Therefore, the steepest section on the existing cover surface meets the permissible velocity i

requirements with the 200-year storm event. !
"

q
!

!
,

o !

!
;

i
''

_ _ . . -, ,
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O '

A.2.1.3 Stable Slope

i

The STP presents a stable slope equation for direct solution of the stable slope necessary to

prevent the initiation of gullying due to a single, intense rainfall event. The stable slope derived

from this equation should also reDect the slope able to resist gullying due to several rainfall

events, of lower intensities, which would be expected over a 200 to 1000 year period. This [
'

equation is:
r
:

pf6, 65(t)5/3
*

PLFn
,

,

:

!

where: Ss = Stable Slope (ft/ft)

= Allowable Shear Stress (lb/ftz) !r

P = Rainfall intensity (in/hr)

L = Flow length (ft)

F = Flow Concentration Factor
,
,

'

n = Manning's Roughness Coefficient
;

;

The allowable shear stress (7) of 0.02 lb/ft was obtained from Temple,1987 for a noncohesive ;

soil with a Du < 0.05 inches. The rainfall intensity (P) for the 200-year storm event was

developed from precipitation-duration curves. The flowlength was determined from topographic
.

maps of the study area. The Dow concentration factor (F) was set equal'to 3.0 as per the STP.
'

Manning's roughness coefficient (n) was estimated to be 0.030 for the sandy cover material ;

i
based on Chow,1959. The existing soil cover stable slope was calculated to be 0.0038 ft/ft for ;

.

the 200-year storm event, significantly less than the existing cover slope indicating that

modification of the cover is required for long term erosional stability.
i

O i
,

,

'

1

_.
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O
A.2.1.4 Sacrificial Slope

i

The STP presents a procedure for determining sacrificial slope requirements (i.e., specific depth'
;

of gullying and heap leach material setback distance from edge of embankment crest) for
;

protective slopes. This procedure assumes no drainage area above the embankment crest and

is based on the assumption that a specific depth of gullying will not be exceeded within - 100

year period,

i

For this analysis the stable slope was calculated for the cover as described above. The !

transitional slope (S) was then determined usmg the relationships presented in Nelson et al., ,

1986, and the following equation: j

:

~' ' ' " '

O '

,

where: S = Transitional Slope (fuft)i

S; = Initial Slope (fuft)

G = Coefficient (Nelson et al., Table 4.3)
;

t = Time (years, not to exceed 200 years) !

S, = Stable Slope (fdft)
,

P

The transitional slope (S) was calculated to be 0.052 fvft for the 200-year storm event. A !
.

uniformity coefficient (C, = DJDw) for the cover material of 10 was assumed. Using Nelson :
,

et al.,1986, the location and maximum depth of gullying were calculated with the following i

equations:

i

e

O
,

i
i

e

9 y r "r--<-- e
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L
D, = . E [H-L(S)]

L .i
'

)
.

i

.|
where: Lo = Distance from toe of maximum depth of gullying (ft) |

L = Horizontal distance of heap leach material from toe of embankment l'

(ft)

H = Vertical distance from crest of embankmen't to toe of slope (ft) ;

S, = Transitional slope (ft/ft) *

i

?

The location and maximum depth of gullying (DJ for the cover analyses are summarized in

Table A. 2 :
:

Summary of Gullying Calculations j
,

.

Storm Slope Stable G Initial Transition Lo/L Depth of Location
Event Length Slope (Nelson et Slope Slope (Nelson et Gullying - of ;

(ft) (%) al.,1986 (%) (%) al.,1986. (ft) Maximum j
Table 4.3) Table 4.4) (D_) depth (ft) i

'(Lo) 1
,

200 yr 80 0.39 2 25 5.2 0.66 10.4 52.8 I

,

i

!

A.2.1.5 Rock Protection
,

!

;
,

For the 200-year storm event, the rock size for the rock mulch to be placed on the surface was

calculated using the Stephensen's method (Abt,1988). The Stephensen equation is given by: j

O -

;

:

I

!

|
'

________ _
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i
!

2 * '
q (tan 0)7/' n /6

D3a = |

.C g /2 [(1-n) (s-1) cose (tan $-tan 0)]5t3
-i

,

where: q = maximum unit discharge, |

n = rockfill porosity, .i

g = acceleration due to gravity,
,

s = relative density of the rock,
;6 = angle of the slope measured from horizontal,

f& = angle of friction of the rock, and -

C = empirical factor.

The unit discharge was determined from the HEC-1 and Manning's equation presented above. !

The unit discharge for the cover surface is 0.016 cfs/ft. The friction angle of the rock used in

the equation was 40 degrees. The rockfill porosity was assumed to be 0.32, and the specific ,

gravity was determined to be 2.65. The steepest slope of the cover is approximately 25 percent. |

The empirical factor, C, varies from 0.22 for gravel and pebbles to 0.27 for crushed granite; .;

a value of 0.25 was used because this most closely represents the type of rock present. The [
.

maximum flow rate q was multiplied by Oliviers' constant to ensure stability (Abt et al,1988). *

,

The Oliviers' constants are 1.2 for gravel and 1.8 for crushed rock. The value used was 1.8. |
;

for the crushed rock present. The Da of rock required to protect the cover from the erosive
,

forces is 1 inch.

A.2.2 Cover Channels
.

$

Diversion channels at the toe of the heap leach cover prevent cover runoff from contributing to

erosion of the outslope below. As mentioned in Section A.l.3.3 above, two cover channels exist
;

at the toe of the heap leach cover, one on the south and one on the north side of the cover. The

crosional stability of these channels 'was evaluated using the permissible velocity criteria - -

described in Section A.2.1.2.
.

!

- - . -
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(
A.2.2.1 Permissible Velocity i

,

The permissible velocity is defined as the maximum flow velocity which will not cause erosion

of the channel bed soils. The permissible velocity for the channels was determined to be 5 feet !

per second (fps). This value was based on tables presented in Chow (1959) for unvegetated

slopes composed of graded loam to cobbles when noncolloidal. The north diversion channel was

modeled using the U. S. Army Corps of Engineers (COE) HEC-1 computer model to estimate ;

the magnitude of the peak discharges in the channels under the design storm events. The South

Cover Channel, very similar in geometry and grade, was modeled by , analogy with the North ,

ICover Channel. HEC-2 was used to determine corresponding depths of flow and velocities at

selected cross sections. -

A.2.2.2 Rock Protection i

'
The required rock size was determined with the HEC-2 results in accordance with the criteria

set forth in NUREG/CR-4651 (Abt, et al,1988). The method used to examine the appropriate

sizes of riprap was the U.S. Army Corps of Engineen Method (COE). The COE method was

developed to protect embankments from local shear forces and localized high velocities. The . |

COE method utilizes depth of flo'i and velocity (calculated from HEC-2) to determine riprap
'

size. Other data pertinent to the di sign of the riprap include channel roughness (wherein D a,5

the representative median stone size, is used as a measurement of the roughness), the side slope

and bed slope of the channel, and the riprap angle of repose. !;
.

t

Several equations are used to determine the D a of the riprap size in the COE method. The3

equation used to calculate the local boundary shear is as follows. .|
t

'O
f

b
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. i
!
,

(y V') . |
r-

(32.61ogio 12.2D )2_ |
k -

:
i

!

I
2where: r, = local boundary shear, lb/ft ,

I7 = unit weight of water,

:

V = average cross-sectional velocity, fps, ;
,

*

D = depth of flow, ft, and -

k = equivalent channel boundary surface roughness, with D o substituting for k. '!3

t

The design shear for the riprap to be placed on the slope or bank of the open channel is
calculated from

.

2 ;

o=r(1 sin 0)03t
2sin 4 3

where: '

t = a(y ,-y ,)D j3a

|
,

o = design shear, Ib/ft , |
2and: r

r = initial design shear, Ib/ft , i2

6 = the angle of the side slope with the horizontal, !
!

4 = the angle of repose of the riprap (normally 40"),_
;

i

y, = the specific ' weight of surface-dry but saturated stone, |

Iy = unit weight of water, and

a = 0.04. !

,

_ -
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Using the above equations, the ratio of design shear to local boundary shear is used to calculate

a factor of safety. A recommended D50 size for riprap in each of the channels is then

determined by obtaining a factor of safety of 1.0. These riprap sizes are the highest values
,
.

obtained in each channel and only occur in limited areas. !

!

Based on the above analyses, a D50 of 2 inches is required to stabilize the channels for the 200-

year storm event. =!

i

i

A.2.3 Outslopes
,

,

The existing outslope below the heap leach cover to the north was evaluated for erosional

stability using the sacrificial slope criteria described in Section A.2.1.4. The geometry consisted >

of a continuous 2.5H:lv slope extending from the toe of the cover to the flood plain of Coyote

Creek.

i

To the south of the Heap Leach area exists three apparent gullies. These gullies were analyzed !

in order to provide adequate stability for the storm events mentioned above.
,

1

A.2.3.1 Sacrificial Slope |

!

,

The embankment outslope surface below the cover was analyzed for long term stability by using

the sacrificial slope calculations described in Section A.2.1.4. The results of the analysis'are ;

summarized in Table A.3. The existing outslope was determined to be insufficient to provide

long-term protection of the heap leach material from gullying. Therefore, an alternative

conceptual outslope geometry was evaluated for long term erosional stability. The surface

geometry was also evaluated with the sacrificial slope criteria and found to require rock

protection for erosional stability. This analysis is summarized in Table A.3

O .

.

m -. . --
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Table A.3 |

Summary of Gullying Calculations ;

,

Location Slope Stable G Initial Transition LdL Depth of Location
Length Slope (Nelson et Slope Slope (Nelson et Gullying of

(ft) (%) al.,1986 (%) (%) al.,1986. (ft) Maximu
Table 4.3) Table 4.4) (D,,,) m depth

,

(ft)
(Ln)

Out-
Slope: .

Existing

200 yr 97 0.34 2.3 57.5 12.0 0.42 16.1 40.7

2.511:1V
'

Slope

200 yr 200 0.179 5 40 6.7 0.60 40' 120

* Approximate depth.

|

'
.

I

|

O

.. . . -- -
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,

V '

.

A.2.3.2 Rock Protection

The required riprap size to maintain stability for the various outslope options was determined f
using the resulting peak discharge for the outslope surface. The Stephensen method referenced

i

in Section A.2.1.5 was used to size the riprap on the surface of the outslope. The unit discharge

was determined from the HEC-1 and Manning's equation presented above. The unit discharge

for the outslope is 0.016 cfs/ft,0.04 cfs/ft, and 0.01 cfs/ft, for the 200 year storm event. The

friction angle of the rock used in the equation was 40 degrees. The rockfill porosity was .. ;

'

assumed to be 0.32, and the specific gravity was determined to be 2,.65. The slope of the.

outslope options ranges from 25 to 40 percent. The empirical factor, C, varies from 0.22 for

gravel and pebbles to 0.27 for crushed granite; a value of 0.25 was used for the type of rock a
'b
'

most likely to be used in this area. The maximum flow rate q was multiplied by Oliviers'

constant to ensure stability (Abt et al,1988). The Oliviers' constants are 1.2 for gravel and 1.8 -;

for crushed rock. The value used was 1.8 for crushed rock. The required riprap D for the i50

outslope was determined to be 1 inch. ;

The three existing gullies south of the Heap Leach area were determined to require rock |

protection of greater than 36 inch D . Rock size was determined using the U.S. Army Corps30

of Enginee.rs method. This large rock size in these areas is due to the concentrated flow

resulting from the extreme storm events.

A.2.4 Coyote Creek

Coyote Creek runs from west to east along the north side of the Day Loma Heap Leach area as 1

shown on Figure A.2. As mentioned in Section A.I.3.4, the drainage was analyzed for- .

erosional stability. Erosional stability of the drainage was analyzed for the existing enndition,
,

and for all three conceptual options mentioned above. Permissible velocity method was used

in the analyses, along with the U.S. Army Corps of Engineers method for sizing of appropriate

rock size to establish erosional stability. j

,

-- ~, _ - - .__ , _
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ON
The analyses indicate the 200-year design flow from the existing Coyote Creek drainage would

impact the northern toe of the heap leach area outslope by approximately two feet of flow depth. !

Therefore, rock protection is required within the Coyote Creek drainage with minor stream re-

routing.
-

A.2.4.1 Permissible Velocity

As defined in Section A.2.2.1 above, the permissible velocity is the mLximum flow velocity _ ,

which will not cause erosion of the channel bed soils. The permissible velocity for Coyote

Creek drainage was determined to be 5 feet per second (fps). This value was based on tables i

presented in Chow (1959) for unvegetated slopes composed of graded loam to cobbles when

noncolloidal. For the 200-year 24-hour storm event, velocities in the drainage ranged from

approximately 8 feet /second to greater than 20 feet /second in some locations, exceeding the

permissible velocity. Therefore, sizing the required rock protection for establishing erosional

stability of the drainage was performed.

|

A.2.4.2 Rock Protection

.

Based on the HEC-2 analysis for resulting depths of flow and velocities, and using methods

described in Section A.2.2.2 above, appropriate rock sizes were determined throughout the

drainage reach. In addition to the COE method for sizing the riprap as presented in A.2.2.2,

the Safety Factors method also presented Abt, et al,1988, was used for a particular area in

Coyote Creek, namely between cross-sections 10.5 and 20, because higher elevation change was

required to meet natural channel gradients and the COE method did not converge under these

flow characteristics.

,

With changing bed slope along the drainage reach, appropriate rock sizes varied. Figure A.2

shows the Coyote Creek cross-section locations. The following rock sizes for channel protection

were calculated:

a

b

. _ . _ _ _ , ,.
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Table A.4

'

Riprap Sizes for Coyote Creek

Cross-Section Location Required D .3

O to 10 11 inches

10 to 10.5 5 inches

10.5 to 20 4,8 feet (Safety Factors Method)

20 to 30 1.5 feet

30 to 40 1.5 feet

40 to 50 3 inches
,

HEC-2 output and riprap sizing results are included at the end of this appendix.

,

A.2.5 Summary

:

In establishing STP criteria for erosional stability of the Day Loma Heap Leach, at a minimum

regrading and the addition of rock mulch or rock protection is required for a large percentage

of m.s vea. This is a result of the Heap Leach being in close proximity to a natural drainage,

the ..adible soils existing in the area, not accounting for vegetation on the cover surface, and

the extreme storm events used in analyzing the stability. Although with more information and

testing the requirements may be refined, those pre.2nted above provide a close approximation
,

i

for establishing erosional stability'and compliance with STP criteria. )
i
<

I

O
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/ FLOOD HYDROGRAPH PACKAGE (HEC.1) U.S. ARMY CORPS OF ENGINEERS* * * *

.MAY 1991 * * HYDROLOGIC ENGINEERING CEtrTER* *

* VER$10N 4.0.1E * * 609 SECOND STREET *

DAVIS, CALIFORNIA 95616* * * *

** RUN DATE 11/30/92 TIME 07:12:17 (916) 351-1748
* * *

. . . . .

....................................... ....... ... ........................ s

4

X X XXLCCCC XXXXX X *

X XX X X XX
X XX X X i

XXXXXXX XXXX X XXXXX X '

X XX X X
2

X XX X X X
X X XXXXXXX XXXXX XXX

.

J

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC 1 (IAN 73) HECICS, HECIDB, AND HEC 1KW.

THE DEFINrrIONS OF VARIABLES -RTIMP- AND -RTIOR. HAVE CHANGED FROM THOSE USED WrrH THE 1973-STYLE INPUT
STRUCTURE.

THE DEFINITION OF .AMSKK- ON RECARD WAS CHANGED WTTH REVISIONS DATED 23 SEP 81. THIS IS THE FORTRAN 77 VERSION |
NEW OFTIONS: DAMBREAK OtJTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION. DSS:WRTTE STAGE FREQUENCY,

3

DSS. READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE: GREEN AND AMPT INFILTRATION J
KINEMATIC WAVE: NEW FINTTE DIFFERENCE ALGORfrHM

i HEC.I INPUT PAGE 1

|LINE ID. . ... l .. . 2. . . 3.. . 4.. . 5 .. . . 6.. ... . 7... .. 8.. . 9.. .10

1 ID Project ENERGY FUELS DAY LOMA #350 SMI,11/92
2 ID Input File NAME DLCOVR24.DI!
3 ID HEC-1 RUNOFF CALC. FOR WATERSHED ABOVE HEAP LEACH PAD
4 ID 200 YR,24 HOUR STORM: SCS TYPE II DISTRIBUTION
5 ID RANGE LAND, GOOD CONDrrION, SCS CN VARIABLE, AMC II
6 TT 1 O 0000 1440 0000
7 IN 15 0 0
8 10 5 0

9 KK NORTH SIDE SEGMENT 1
10 PB 3.7
11 PC 0.0000 0.0030 0.00$0 0.0080 0.0110 0.0130 0.0160 0.0190 0.0220 0.0250
12 PC 0.0280 0.0310 0.0340 0.0370 0.0410 0.0440 0 0480 0.0510 0.0550 0.0580
13 PC 0.0620 0.0660 0.0700 0.0740 0.0790 0.0830 0.0880 0.0920 0.0970 0.1020
14 PC 0.1080 0.1130 0.1190 0.1250 0.1310 0.1380 0.1450 0.1530 0.1610 0.1700
15 PC 0.1800 0.1900 0.2020 0.2160 0.2350 0.2570 0.2900 0.4000 0.6600 0.7100
16 PC 0.7350 0.7560 0.7720 0.7880 0.8000 0.8100 0.8200 0.8300 0.8390 0.8470
17 PC 0.8550 0.8620 0.8690 0.8750 0.8810 0.8870 0.8920 0.8980 0.9030 0.9080
18 PC 0.9120 0.9170 0.9210 0.9260 0.9300 0.9340 0.9380 0.9420 0.9450 0.9490
19 PC 0.9520 0.9560 0.9590 0.9630 0.9660 0.9690 0.9720 0.9750 0.9780 0.9810
20 PC 0.9840 0.9870 0.9890 0.9920 0.9950 0.9970 1.0000
21 BA .00046
22 LS 0 91

~

23 UD .01508

24 KK R.N2

i

-i



. - . _. _-

-

i

i. ; 25 RK 80 25 ,02 0 TRAP .100 1

26 KK NORTH SIDE SEGMENT 2
27 BA ,00028

: 28 LS 0 91

' 29 UD .00567

30 KK C-N2 i
31 KO 0 0 0 0 21 |
32 HC 2 6

33 KK ROUTETO NODE 3
34 KO O O O O 21 ,

35 RK 100 .08 .02 0 TRAP 100 1

36 KK NORTH SIDE SECMENT 3
37 BA .00036 +

38 LS 0 91
39 UD .01199

40 KK C-N3
41 KO O O O O 21
42 HC 2 ,

. ,

I HEC-1 INPUT PAGE 2

LINE ID -... 1.. . 2.. ... 3 . .. 4.. ... 5.. .. 6.... 7. .. 8... ... 9. 10 j

43 KK SOtJTH SIDE SEGMENT 1
44 BA .00054
45 LS 0 91
46 UD .02031

!

47 KK SR N2
48 KO 0 0 0 0 21 ,

49 RK 100 .08 .02 0 TRAP 100 1 *

SO KK SOUTH SIDE SEGMENT 2
51 BA .00028
52 LS 0 91

53 UD .00567

54 KK C.32
55 KO O O 0 0 21

56 HC 2 |

57 ZZ |
:
I

l
'

|
:
i

l

I
l
:

')
|
l.(' i

.

1

1
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U.S. ARMY CORPS OF ENGINEERSFLOOD HYDROGRAPH PACKAGE (HEC-1) * * **
4

l* * HYDROLOGIC ENGINEERING CENTER* MAY 1991 *

* * 609 SECOND STREET * jVER$10N 4.0.1E*

|DAVIS, CALIFORNIA 95616 *- * *

(916) 351 1748* RUN DATE 11/30/92 T&tE 07:12:17 * **

. . . .

......................................... .. .............. .................

Project: ENERGY FUELS DAY LOMA #350 SMI,11/92
Input File NAME DLCOVR24.IH1
HEC-1 RUNOFF CALC. FOR WATERSHED ABOVE HEAP LEACH PAD
200 YR. 24 HOUR STORM: SCS TYPE II DISTRIB1 MON
RANGE LAND, GOOD CONDmON, SCS CN VARIABLE AMC II

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND ,

,

TIME IN HOURS, AREA IN SQUARE MILES

PEAK Ta1E OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX &tLN TIME OF
OPERATION STATION FLOW PEAK AREA STAGE - MAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ NORTH 1, 12.00 0. O. O. 0.00

[(' ROUTED TO
+ R-N2 1. 11.98 0. O. O. 0.00

HYDROGRAPH AT
NORTH 1. 12.00 0. O. O. 0.00+

2 COMBINED AT
+ C N2 2. 12.00 0. O. O. 0.00

ROUTED TO
+ ROUTE 2. 12.00 0. O. O. 0.00

HYDROGRAPH AT
+ NORTII 1. 12.00 0. O. O. 0.00

'

2 COMBINED AT
+ C-N3 2. 12.00 0. O. O. 0.00

HYDROGRAPH AT
+ SOtJTH 1. 12.00 0. O. O. 0.00

..

ROUTED TO
+ SR N2 1. 12.00 0. O. O. 0.00

HYDROGRAPH AT
+ SOUTH 1. 12.00 0. 0. O. 0.00

2 COMBINED AT
+ C-32 2. 12.00 0. O. O. 0.00
1

SUMMARY OF KINEMATIC WAVE MUSKINGUM CUNGE ROUTING
(FLOW IS DIRECT RUNOFF %TnfouT BASE FLOW)( INTERPOLATED TO

COMPtTTATION INTERVAL

i

1



_.

I

i

|
<

ISTAQ ELEMENT M PEAK TIME TO VOLUME ITT PEAK TB4E TO VOLUME
PEAK PEAK

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) - (IN) !
I

R-N2 MANE 0.30 1.03 719.89 2.73 1.00 1.02 720.00 2.73

!

CONTINUrrY SUMMARY (AC-FT) . INFLOW =0.6698E41 EXCESS =0.0000E+00 OtTITLOW=0.6694E41 BASIN STORAGE =1.5606E-04 PERCENTi

ERROR = 0.0

|

}ROUTE MANE 0.34 1.65 719.96 2.73 1.00 1.65 720.00 2.73

CONTINUTTY SUMMARY (AC FT)-INFLOW =0.1077E+00 EXCESS =0.0000E+000UTFLOW.0.1077E+00 BASIN STORACE=0.1304E 03 PERCENT
ERROR = 4.1

SR N2 MANE 0.43 1.20 719.72 2.73 1.00 1.20 720.00 2.73

CONTINUITY SUMMARY (AC-F'O - INFLOW =0.7362E41 EXCESS =0.0000E+00 OUTFLOW-0.7854E-Oi BASIN STORAGE =0.1084E-03 PERCENT
ERROR = 0.0

,

~ NORMAL END OF HEC-1 ~
,

b
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* * *
'

FLOOD HYDROGRAPH PACKAGE (HEC-1) U.S. ARMY CORPS OF ENGINEERS*

* MAY 1991 HYDROLOGIC ENGINEERING CENTER* * *

VERSION 4.0.1E 609 SECOND STREET* ** *

DAVIS, CALIFORNIA 95616* * * *

* RUN DATE 12/01/92 TIME 07:05:53 (916) $38 1748* * *

. . . .

......... .............................. ................ ..................

!

X X XXXXXXX XXXXX X
X XX X X XX '

X XX X X
XXXXXXX XXXX X XXXXX X
X XX X X .

X XX X X X
X X XXXXXXX XXX20C XXX

,

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC 1 QAN 73), HECIGS, HECIDB, AND HEClKW.

THE DEFINTTIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WUH THE 1973-STYLE INPUT
STRUCTURE.

THE DEFINE!ON OF AMSKK- ON ILWCARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN 77 VERSION
NEW OITIONS: DAMBREAK OUTFLOW SUBMERGENCE . SINGLE EVENT DAMAGE CALCULATION. DSS:WRRE STAGE FREQUENCY.

[ DSS: READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE: GREEN AND AMIFT INFILTRATION '|
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORUHMg

1 HEC-1 INPUT PAGE 1
,

^|
LINE ID.. ..l.. . 2.. . 3.. .4.. . 5. . 6.. . 7.. . 8.. . 9... .10 j

1 ID Project: ENERGY FUELS DAY LOMA #350 SMI.11/92
2 ID Input File NAME DLCOV24.IH1 ;

3 ID HEC 1 RUNOFF CALC. FOR WATERSHED ON HEAP LEACH PAD i
4 ID 200 YR,24 HOUR STORM: SCS TYPE D DIS 7RIBUTION

!

5 ID RANGE LAND, GOOD CONDITION, SCS CN VARIABLE, AMC II
6 E 1 0 0 1440 0 0
7 IN 15 0 0
$ 10 5 0

]
9 KK BASINI !
10 KO O O O O 21 |
11 PB 3.7 l

12 PC 0.0000 0.0030 0.0050 0.0080 0.0110 0.0130 0.0160 0.0190 0.0220 0.0250 |
13 PC 0.0280 0.0310 0.0340 0.0370 0.0410 0.0440 0.0480 0.0510 0.0550 0.0580 1
14 PC 0.06:0 0.0660 0.0700 0.0740 0.0790 0.0830 0.0880 0.0920 0.0970 0.1020
15 PC 0.1080 0.1130 0.1190 0.1250 0.1310 0.1380 0.1450 0.1530 0.1610 0.1700 j
16 PC 0.1800 0.1900 0.2020 0.2160 0.2350 0.2570 0.2900 0.4000 0.6600 0.7100 i

17 PC 0.7350 0.7560 0.7720 0.7880 0.8000 0.8100 0.8200 0.8300 0.8390 0.8470
18 PC 0.8550 0.8620 0.8690 0.8750 0.8810 0.8870 0.8920 0.8980 0.9030 0.9080
19 PC 0.9120 0.9170 0.9210 0.9260 0.9300 0.9340 0.9380 0.9420 0.9450 0.9490
20 PC 0.9520 0.9560 0.9590 0.9630 0.9660 0,9690 0.9720 0.9750 0.9780 0.9810
21 PC 0.9840 0.9870 0.9890 0.9920 0.9950 C.9970 1.0000
22 BA .00474
23 LS 0 91g
24 UD .08255q

|



!,.

.

25 KK Rt.2 )T 26 KO O O O 0 21 1

27 RK - 550 .021 .020 0 TRAP 5 4 )
l

23 KK BASW2 '

29 BA .00573
30 LS 0 91 '

31 UD .01578 I

32 KK C.! i

33 KO O O O O 21 !
34 HC 2

i

35 KK R2 3 |
' 36 KO O O 0 0 21

'

37 RK $00 .005 .020 0 TRAP 5 4
.

38 KK BASW3 '!
39 BA .00484

'
40 L3 0 91

,

41 UD .01578
-|

42 KK C.2 I*

i
43 KO O O O 0 21
44 HC 2

i HEC.1 EPUT PAGE 2
.,

LLNE ID.... . 1...... 2...... 3.. . .. 4.......$....... 6... . 7... . 8 . 9.. 10 I

45 KK R3 4 i
46 KO O O 0 0 21 |
47 RK 700 .01 .020 0 TRAP 5 4 !

48 KK BASM4 |

49 BA .00309 !

SO LS 0 91

51 UD .0()940 .
>

I
52 KK C.3 ?

53 KO 0 0 0 0 21
54 HC 2
55 ZZ +

i

$

!

>

.

-

|

|

i
:i.

|

|

i

t

1

|
i
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. . . .
;

FLOOD HYDROGRAPH PACKAGE (HEC-1) U.S. ARMY CORPS OF ENGINEERS* * *
|

*

* MAY 1991 HYDROLOGIC ENGINEERING CENTER* * *
;

VERSION 4.0.1E 609 SECOND STREET
*+ * *- *

DAVIS. CALIFORNIA 95616* * * * '

RUN DATE 12/01/92 TIME 07:05:53 (916) 351 1748 ,

* * * *

!. . . .

......................................... . ..... .... ....... ..... ....

l

Project: ENERGY FUELS DAY LOMA #350 SMI,11/92 [
Input File NAME DLCOV24.D11

;

HEC-1 RUNOFF CALC. FOR WATERSHED ON HEAP LEACH PAD i

200 YR 24 IIOUR STORM: SCS TYPE II DISTRIBUTION '

RANGE LAND, GOOD CONDITION, SCS CN VARIABLE, AMC I! t
.

'
RUNOFF SUMMARY

FLOW IN CUBIC FEET PER SECOND f
*TNE IN HOURS, AREA IN SQUARE MILES *

PEAK TNE OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX &tUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR i

HYDROGRAPII AT
?+ BAS! 10, 12.02 1. O. O. 0.00 !

!

ROUTED TO

.
RI-2 10. 12.02 1. O. O. 0.00 i

+

HYDROGRAPH AT
+ BASIN 2 13. 12.00 1. O. O. 0.01

'
2 COMBINED AT

+ C-1 23. 12.00 2. 1. 1. 0.01
,

ROUTED TO
+ R2 3 23. 12.00 2, 1. 1. 0.01

HYDROGRAPH AT
+ BASIN 3 11, 12.00 1. O. D. 0.00

2 COMBINED AT
+ C.2 33. 12.00 4. 1. 1. 0.02

ROtJrED TO i

-+ R3 4 33. 12.02 4. 1. 1. 0.02

HYDROGRAPH AT |

+ BASIN 4 7. 12.00 1. O. O. 0,00

2 COMBINED AT
+ C3 40, 12.00 4 1. 1. 0.02
1 ,

SUMMARY OF KINEMATIC WAVE MUSKINGUM-CUNGE ROITTING
(FLOW IS DIRECT RUNOFF %TTHOUT BASE FLOW)

i

INTERPOLATED TO J

COMPUTATION INTERVAL
,ISTAQ ELEMEt(T DT PEAK TNE TO VOLUME DT PEAK TIME TO VOLUME -''. PEAK PEAK

-

)

. - . - . . - . .-- - . . . . -



, __ _ __

:
't

O%
~f(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (M N) (N)
!

RI-2 MANE 0.63 10.11 721.64 2.73 1.00 10.10 721.00 2.72 |
t
i

CONTINUITY SUMMARY (AC-FT) - INFLOW =0.6892E +00 EXCESS = 0.0000E+000UTFLOW=0.6889E +00 BASW STORACE = 0.643J E-03 PERCENT
ERROR = 0.0 !

!

R2 3 MANE 0.75 22.55 720.14 2.73 1.00 22.52 720.00 2.72 . '

CONTINUITY SUMMARY (AC.FT) INFLOW-0.1523E+01 EXCESS =0.0000E+00 OUTFLOW =0.1522E+0! BASIN STORAGE =0.1771E42 PERCENT i
ERROR = 0.0

R3-4 MANE 0.61 33.16 720.49 2.73 1.00 33.10 721.00 2.72

:

CONTINUITY SUMMARY (AC-FT) - INFLOW =0.2226E +0! EXCESS =0.0000E+ 00 OIRFLOW= 0.2226E+01 BASIN STORAGE = 0.2532E-02 PERCENT ,

ERROR = 4.1

.

h

*" NORMAL END OF HEC-1 ***
.

T

-)
6

I

!

i

t

o
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N *FLOOD HYDROGRAPH PACKACE (HEC.1) - - * U.S. ARMY CORPS OF ENGLNEERS** *

* MAY 1991 HYDROLOGIC ENGINEERING CENTER* * *

VERSION 4.0.1E 609 SECOND STREET ** **

DAVIS, CALIFORNIA 95616* * * *

* RUN DATE 12/06/92 TIME 16:59:16 (916) 551-1748* * *

. . . . ,

.... ......... .. ................ .. .... ... ........... ......

.!

!

X X XXXXXXX XXXXX X -

X XX X X XX ,

X XX X X
XXXXXXX XXXX X XXXXX X
X XX X X |

X XX X X X
X X 2COOCXXX XXXXX XXX

:
.

Y

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC.I KNOWN AS HEC 1 (IAN 73) HECICS, HECIDB, AND HEClKW.
,

THE DEFINITIONS OF VARIABLES -RTIMP. AND -RTIOR- HAVE CHANGED FROM THOSE USED WTTH THE 1973 STYLE INPUT
STRUCTURE.

THE DEFINTTION OF -AMSKK. ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP Bl. THIS IS THE FORTRAh"77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS: WRITE STAGE FREQUENCY,
DSS. READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE: GREEN AND AMPT LNFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORTTHM

1 HEC.1 INPUT PAGE 1

LINE ID.. . 1.. . 2. .. .. .J . . . . 4. .. . 5 . . . 6. . . 7.. ... 8.. . 9.. .10 *

1 ID Project: ENERGY FUELS DAY LOMA #350 SMI.11/92
2 ID Input File NAME OUTSL2.!H1
3 ID HEC.1 RUNOFF CALC. FOR OUTSLOPE WATERSHED BELOW HEAP LEACH PAD
4 ID 200 YR,24 HOUR STORM: SCS TYPE II DISTRIBITTION
5 ID RANGE LAND. OOOD CONDITION, SCS CN VARIABLE AMC II
6 TT I O 0000 1440 0000
7 IN 15 0 0
8 10 5 0 '

9 KK NORTH SIDE SEGMENT 1
10 KO O O O 0 21
!! PB 3.7
12 PC 0.0000 0.0030 0.0050 0.0080 0.0110 0.0130 0.0160 0.0190 0.0220 0.0250 i

13 PC 0.0280 0.0310 0.0340 0.0370 0.0410 0.0440 0.0480 0.0510 0.0550 0.0580
14 PC 0.0620 0.0660 0.0700 0.0740 0.0790 0.0830 0.0880 0.0920 0.0970 0.1020
15 PC 0.1080 0.1130 0.1190 0.1250 0.1310 0.1380 0.1450 0.1530 0.1610 0.1700
16 PC 0.1800 0.1900 0.2020 0.*1% 0.2350 0.2570 0.2900 0.4000 0.6600 0.7100
17 PC 0.7350 0.7560 0.7720 0.7880 0.8000 0.8100 0.8200 0.8300 0.8390 0.8470
18 PC 0.8550 0.8620 0.8690 0.8750 0.8810 0.8870 0.8920 0.8980 0.9030 0.9080
19 PC 0.9120 0.9170 0.9210 0.9260 0.9300 0.9340 0.9380 0.9420 0.9450 0.9490
20 PC 0.9520 0.9560 0.9590 0.9630 0.9660 0.9690 0.9720 0.9750 0.9780 0.9810
21 PC 0.9840 0.9870 0.9890 0.9920 0.9950 0.9970 1.0000
22 BA .00072
23 LS 0 91 !
24 UD .00989
25 ZZ

i
.

T
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'

FLOOD HYDROGRAPH PACKAGE (HEC-1) U.S. ARMY CORPS OF ENGINEERS* ** *

* MAY 1991 HYDROLOGIC ENGINEERING CE.VTER* * '*

* VERSION 4.0.1H 609 SECOND STREET* * *

DAVIS, CALIFORNIA 95616* * * *

[* RUN DATE 12/06/92 Tate 16:59:16 (916) 351-1748* * *

. . . . i

.... ........... ... . ........ ......... ........................

.

'

Y

+

r

Project: ENERGY FUELS DAY LOMA M50 SMI,11/92
Input File NAME OUTSL2.IH1

,

HEC-1 RUNOFF CALC. FOR OtJTSLOPE WATERSHED BELOW HEAP LEACH PAD |
200 YR, 24 HOUR STORM: SCS TYPE II DISTRIBITTION
RANGE LAND, COOD CONDITION, SCS CN VARIABLE. AMC U

RUNOFF SUMMARY ,

FLOW IN CUBIC FEET PER SECOND
*

TIME IN HOURS, AREA IN SQUARE MILES !

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STA110N FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR f
i.

HYDROGRAPH AT
+ NORTH 2. 12.00 0. O. 0. 0.00

*** NORMAL END OF HEC.1 ***

}

i

t

b

l
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b .g......................................... .......................................

. .. . .

FLOOD HYDROGRAPH PACKAGE GiEC.1) U.S. ARMY CORPS OF ENGINEERS* * * *

MAY 1991 HYDnOLOGIC ENGINEERING CENTER* *
.

* * '

VERSION 4.0.lE 609 SECOND STREET* * * *

DAVIS, CALIFORNIA 95616. * * *

* RUN DSTE 12/08/92 TIME 16:22:29 (916) 551-1748-* * *

. . . .

................. ...................... ...................................

t

X X XXA M XXXXX X
X XX X X XX
X XX X X
VOCCCCC XXXX X XXXXX X
X XX X X
X XX X X X
X X XXXXXXX XXXXX XXX

.

[

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC 1 QAN 73), HEClGS, HECIDB, AND HEC 1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WTTH THE 1973-STYLE INPUT
STRUCTURE. !

THE DEFINITION OF -AMSKK- ON RM4ARD WAS CHANGED %TTH REVISIONS DATED 28 SEP $1. THIS IS THE FORTRAN 77 VERSION
NEW OFTIONS: DAMBREAK OUTFLOW SUBMERGENCE SINGLE EVENT DAMAGE CALCULATION, DSS: WRITE STAGE FREQUENCY,
DSS: READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE: GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC 1 INPUT PAGE 1 !

LINE ID.. . . l .. . 2. . . 3 .. - . 4. .. ...$ . .. 6. . . 7.. . 8. . .. 9..., . 10

1 ID Project: ENERGY FUELS DAY LOMA #350 SMI,11/92
2 ID Input File NAME OUTSL8.DIl (OPTION 2)
3 ID HEC 1 RUNOFF CALC FOR AML OPTION OLTTSLOPE WATERSHED BELOW HEAP LEACH PAD
4 ID 200 YR 24 HOUR STORM: SCS TYPE II DISTRIBtJTION <

5 ID RANGE LAND GOOD CONDITION, SCS CN VARIABLE, AMC II !

6 TT 1 0 0000 1440 0000 i

7 IN 15 0 0
8 10 5 0 i

;

9 KK NORTH SIDE SEGMENT I
10 KO O O O O 21 )
11 PB 3J j
12 PC 0.0000 0.0030 0.0050 0.0080 0.0110 0.0130 0.0160 0.0190 0.0220 0.0250
13 PC 0.0280 0.0310 02340 0.0370 0.04l0 0.0440 0.0480 0.0510 0.0550 0.0580
14 PC 0.0620 0.0660 0.0700 0.0740 0.0790 0.0830 0.0880 0.0920 0.0970 0.1020
15 PC 0.1080 0.1130 0.1190 0.1250 0.1310 0.1380 0.1450 0.1530 0.1610 0.1700
16 PC 0.1800 0.1900 0.2020 0.2160 0.2350 0.2570 0.2900 0.4000 0.6600 0.7100
17 PC 0.7350 0.7560 0.T720 0.7880 0.8000 0.8100 0.8200 0.8300 0.8390 0.8470
18 PC 0.8550 0.8620 0.8690 0.8750 0.8810 0.8870 0.8920 0.8980 0.9030 0.9080
19 PC 0.9120 0.9170 0,9210 0.9260 0.9300 0.9340 0.9380 0.9420 0.9450 0.9490
20 PC 0.9520 0.9560 0.9590 0.9630 0.9660 0.9690 0.9720 0.9750 0.9780 0.9810 l

21 PC 0.9840 0.9870 0.9890 0.9920 0.9950 0.9970 1.0000
22 BA .00162O 23 LS 0 91 |

.V 24 UD .02.570 ;

25 zz
;
1

!

I
-i
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U.S. ARMY CORPS OF ENGINEERS'
FLOOD HYDROGRAPH PACKAGE (HEC-1) * * **

HYDROLOGIC ENGINEERING CENTER* MAY 1991 * * *

609 SECOND STREETVER$10N 4.0.IE * * **

jDAVIS, CAL:FORNIA 95616* * * *

(916) 551 1748* RUN DATE 12/08/92 TIME 16:22:29 * * *

!. . . .

.... ......................... ........ .. . ....... .........

,

Pmject: ENERGY FUELS DAY LOMA #350 SMI,1162
Input File NAME OUTSLS.Dil (OmON 2) ;

HEC-1 RUNOFF CALC. FOR AML OmON OtJTSLOPE WATERSHED BELOW HEAP LEACH PAD
'

200 YR,24 HOUR STORM: SCS TYPE H DISTRIBUTION
RANGE LAND, GOOD CONDITION, SCS CN VARIABLE. AMC U [

RUNOFF SUMMARY }
FLOW IN CUBIC FEET PER SECOND

*

TIME IN HOURS, AREA IN SQUARE MILES ;

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF ' f
OPERATION STATION FLOW . PEAK AREA STAGE MAX STAGE

~

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ NORTH 4. 12.00 0. O. D. 0.00

>

b

'

*** NORMAL END OF HEC 1 ***
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U.S. ARMY CORPS OF ENGINEERSFLOOD HYDROGRAPH PACKAGE (HEC 1) ** **

HYDROLOGIC ENGINEERING CENTER i** *MAY 1991*

609 SECOND STREET ** . VERSION 4.0.!E * *

DAVIS, CALIFORNIA 95616 ** * *

(916) 351-1748* RUN DATE 12/08/92 TIME 10:17:21 ** *

. . . .

............. . ........ ............. .. ..... . ...... ... .......

}

X X XXXXXXX XXXXX X
X XX X X XX
X XX X X
XXXXXXX XXXX X XXXXX X '

X XX X X
X XX X X X
X X XXXXXXX XXXXX XXX

,

i

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC.1 KNowW AS HEC 1 (JAN 73) HECICS, HECIDB, AND HEClKW,

THE DEFD(TTIONS OF VARIABLES -RTIMP- AND .RTIOR. HAVE CHANGED FROM THOSE USED WITH THE 1973. STYLE INPUT
STRUCTURE.

THE DEFINITION OF -AMSKK ON RM4ARD WAS CHANGED %TTH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN 7' VERSION
NEW OIFTIONS: DAMBREAK OUTFLOW SUBMERGENCE . SINGLE EVENT DAMAGE CALCULATTON, DSS:WRTTE STAGE FPIQUENCY.

DSS. READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:CREEN AND AMPT INFILTRATION
'

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC 1 INPUT PAGE I

LINE ID .... .. 1... . 2. . .. 3. . 4... . 5.. .. 6. ... 7. .. 8.. . 9.... . 10 '

1 ID Project: ENERGY FUELS DAY LOMA #350 SMI.11/92
2 ID Input File NAME OUTSL4.!H1 (OPTION 3)
3 ID HEC-1 RUNOFF CALC. FOR OUTSLOPE WATERSHED BELOW HEAP LEACH PAD
4 ID 200 YR,24 HOUR STORM: SCS TYPE H DISTRIBtTr10N
5 ID RANGE LAND, GOOD CONDITION.SCS CN VARIABLE, AMC H
6 fr 1 0 0000 1440 0000 ,

7 IN 15 0 0 |
8 10 5 0

'

9 KK NORTH SIDE SEGMENT 1
10 KO O O 0 0 21

11 PB 3.7
12 PC 0.0000 0.0030 0.0050 0.0080 0.0110 0.0130 0.0160 0.0190 0.0200 0.0250 *

13 PC 0.0280 0.0310 0.0340 0.0370 0.0410 0.0440 0.0480 0.0510 0.0550 0.0580
14 PC 0.0620 0.0060 0.0700 0.0740 0.0790 0.0830 0.0880 0.0920 0.0970 0.1020
15 PC 0.1080 0.1130 0.1190 0.1250 0.1310 0.1380 0.1450 0.1530 0.1610 0.1700
16 PC 0.1800 0.1900 0.2020 0.2160 0.2350 0.2570 0.2900 0.4000 0.6600 0.7100

'

17 PC 0.7350 0.7560 0.7720 0.7880 0.8000 0.8100 0.8200 0.8300 0.8390 0.8470
18 PC 0.8550 0.8620 0.8690 0.8750 0.8810 0.8870 0.8920 0.8980 0.9030 0.9080
19 PC 0 9120 0.9170 0.9210 0.9260 0.9300 0.9340 0,9380 0.9420 0.9450 0.9490 ,

20 PC 0.9520 0.9560 0.9590 0.9630 0.9660 0.9690 0.9720 0.9750 0.9780 0.9810 '!

21 PC 0.9840 0.9870 0.9890 0.9920 0 9950 0.9970 1.0000 ' ]

22 BA .00033
23 LS 0 91 -

24 UD .00536

1
I

J
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!

i-

25 KK . BENCH,

O 26 KO O 0 0 0 21

27 BA '.00011-
28 LS 0 91

29 UD .00410

30 KK COMBL'E
31 KO O G 0 0 21
32 HC 2
33 ZZ

v

e
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FLOOD HYDROGRAPH PACKAGE OfEC 1)* * * U.3. ARMY CORPS OF ENGINEERS *

* MAY 1991 HYDROLOGIC ENGINEERING CEttrER* * *

VERSION 4.0.1E* 609 SECOND STREET* * *

DAVIS. CALIFORNIA 95616* * * *

* RUN DATE 12/08/92 TIME 10:17;21 (916) 551 1748
* * *

. .- . .

.......... ......... .......... ... ... ......... ................ .

'i

l

Project: ENERGY FUELS DAY LOMA F350 SMI,11/92 *

'Input File NAME OUTSL4.IH1 (OFTION 3)
'

HEC-1 RUNOFF CALC. FOR OLTTSLOPE WATERSHED BELOW HEAP LEACH PAD
200 YR. 24 HOUR STORM: SCS TYPE II DISTRIBtTTION
RANGE LAND, GOOD CONDITION, SCS CN VARIABLE. AMC I! >

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TNE IN HOURS. AREA IN SQUARE MILES ,

,

PEAK TIME OF AVERAGE FLOW FOR MAXNUM PERIOD BASIN MAXIMUM T&tE OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR *4-HOUR 72-HOUR

HYDROGRAPH AT
+ NORTH 1. 12.00 0. O. O. 0.00 i

HYDROGRAPH AT
+ BENCH 0. 12.00 0. 0, 0. 0.00 '

'
2 COMBINED AT

+ COMBLN 1. 12.00 0. O. O. 0.00

,

*** NORMAL END OF HEC-1 ***
>
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( U.S. ARMY CORPS OF ENGINEERSFLOOD HYDROGRAPH PACKAGE (HEC.1) * * **

HYDROLOGIC ENGINEERING CENTERMAY 1991 * * **

I609 SECOND STREETVERSION 4.0.lE ** **

IDAVIS. CALTORNIA 95616 ** * *

(916) 351-1748 {RUN DATE 12/08/92 TIME 13:58:07 * * **

. . . .

........ ....... ...................... .... ......... ....... .. ......

i

X X XXXXXXX XXXXX X
X XX X X XX |

X XX X X '|
N XXXX X XXXXX X .j
X XX X X ,

X XX X X X
X X XXXXXXX XXXXX XXX t

'
.

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC.! KNOWN AS HEC 1 QAN 73), HECICS, HECIDB, AND HEClKW.

THE DEFINTTIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED %TTH THE 1973-STYLE INPUT
STRUCTURE.

THE DEFINTTION OF .AMSKK- ON RM-CARD WAS CHANGED WTTH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN 77 VERSION
NEW OFTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVDff DAMAGE CALCULATION, DSS:WRTTE STAGE FREQUENCY,
DSS. READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE: GREEN AND AMPT INFILTRATION

Io KINEMATIC WAVE: NEW FINITE DEFERENCE ALGORTTHM

1 HEC.1 INPUT PAGE I i

LINE ID. . .. l . . .. 2. . ... 3 . . .4.....5.. . 6.. . 7.. . . 8.... . 9.. .. 10

1 ID Projew ENERGY FUELS DAY LOMA #350 SMI.11/92
2 ID Input File NAME OUTSL6.IH1 (opnon 3)

..'
3 ID HEC-1 RUNOFF CALC. FOR WATERSHED ABOVE HEAP LEACH PAD
4 ID 200 YR,24 HOUR STORM: SCS TYPE !! DISTRIBtJTION
5 ID RANGE LAND, GOOD CONDTTION, SCS CN VARIABLE. AMC II *

6 Tr -1 0 0 1640 0 0
7 lN 15 0 0
8 M $ 0

,

I
9 KK BASINI

10 KO O O O O 21

11 FB 3.7
12 PC 0.0000 0.0030 0.0050 0.0080 '0.0110 0.0130 0.0160 0.0190 0.0220 0.0250 -
13 PC 0.0280 0.0310 0.0340 0.0370 0.0410 0.0440 0.0480 0.0510 0.0550 0.0580
14 PC 0.0620 0.0660 0.0700 0.0740 0.0790 0.0830 0.0880 0.0920 0.0970 0.1020 4

15 PC 0.1080 0.1130 0.1190 0.1250 0.1310 0.1380 0.1450 0.1530 0.1610 0.1700
'

16 PC 0.1800 0.1900 0.2020 0.2160 0.2350 0.2570 0.2900 0.4000 0.6600 0.7100 i

17 ' PC 0.7350 0.7560 0.7720 0.7880 0.8000 0.8100 0.8200 0.8300 0.8390 0.8470
18 PC 0.8550 0.8620 0.8690 0.5750 0.8810 0.8870 0.8920 0.8980 0.9030 0.9080 1
19 PC 0.9120 0.9170 0.9210 0.9260 0.9300 0.9340 0.9380 0,9420 0.9450 0.9490 1

20 PC 0.9520 0.9560 0.9500 0.9630 0.9660 0.9690 0.9720 0.9750 0.9780 0.9810 |
21 PC 0.9840 0.9870 0.9890 0.9920 0.9950 0.9970 1.0000 '

22 BA .000D
23 LS 0 91

24 UD .00536

1

I
. _ ___ - _ , _ _ . _ _

__ _ _ _ ,
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I

*

25 KK BENCH SECTION 1
'C- 26 BA 00011

27 L3 0 91

28 UD .00420

29 KK COMBINE
30 . KO 0 0 0 0 21

31 HC 2

32 KK RI-2 -
33 KO O O O O 21

34 RK 200 .005 .028 'J TRAP 0 1 !

35 KK BASIN 2-

36 BA .00033 |

37 LS 0 91

38 UD .00536

39 - KK BENCH SECTION 2
'

40 BA .00011
di LS 0 91

- i

42 UD .00420
9

43 KK C1
,

44 KO O O O O 21 .

45 HC 3 '

1 HEC-1 INPUT PAGE 2

LINE ID.. .1.- - ? - .3. .. . 4.... .. 5.. . 6.... 7.. .. 8.. . 9...~. 10

'

46 KK R2 3
47 KO O O O O 21

48 RK 200 .005 .028 0 TRAP 0 1

49. 'KK BASIN 3
'

50 BA .00033
51 LS 0 91

52 UD .00536
,

$3 KK BENCH SECTION 3 ;

54 BA .00011
'

55 LS 0 91

56 UD .00420
;

$7 KK C.2
58 KO O O O O 21

59 HC 3 i

60 KK R3-4
*

61 KO O O O 0 21

62 RK 200 .005 .028 0 TRAT 0 1

63 KK BASIN 4 -
64 BA .00033 |
65 L3 0 91 i

66 UD .00536
f

67 KK BENCH SECTION 4 i

68 BA .00011 )
69 LS 0 91

70 UD .00420

71 KK C-3
72 KO O 0 0 0 21*

. ]
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i

,

6

73 HC 3

i

74 KK R4-5 :
'

75 KO O O O 0 21 .

76 RK 200 .005 .D28 0 TRAP O I

77 KK BASN5 ;

78 BA .00033
~

79 U 0 91

50 UD .00536

81 KK BENCH SECTION 5
82 BA .00011
83 LS 0 91 ,

84 UD .00:20 ;

I HEC 1 INPUT PACE 3
>

1.NE ID... ..l....2. ..3 ...4.. 5.....6.....7.. ..8.. . 9_...10 f
|
.

85 KK C-4 f

86 KO O O O O 21

87 HC 3 , ._

q

88 KK RJ-6
89 KO O O O O 21 ;
90 RK 200 ,005 .028 0 TRAP 'O 1 i

!
~t

91 KK BASN6
92 BA .00033 -[
93 LS . 0 91 .,

94 UD .00536 i

95 KX BENCH SECTION 6
96 BA 00011
97 L3 0 91

98 UD .00420 t

99 KK C-5
100 KO O O O O 21

101 HC 3 1

102 KK R6-7 '!
103 KO- 0 0 0 0 21 3

104 RK 200 .005 R8 0 TRAP O 1 i
a

?

105 KK BASN7 .f
106 BA .00033

'
-

107 LS 0 91 ;

108 UD .00536 i

!

109 KK BENCH SECTION 7 -j
110 BA .00011
!!! LS 0 91 i

112 UD .00400 ;

f
i

113 KK C.6 $
'I

114 KO O O O 0 21

115 HC 3 |

116 KK R7 8
117 KO O 0 0 0 21

'

I18 P.K 200 .005 .028 0 TRAP 0 1-
_,

I

119 KK BASIN 8 i

'l
i
i

I

i
i
n



120 BA .00033-
121 U 0 91

122 UD .00536
1 HEC.1 INPUT PAGE 4

LINE ID.. .. l .. . . 2... ...J . .. . 4.. .. 5.. .. 6 .... 7.... 8.. ... 9.. ... 10

123 KK BENCH SECTION 8
124 BA .00011
125 U 0 91

126 UD .00420

127 KK C.7
128 KO O O O O 21
129 HC 3

130 KK RS-9
131 KO 0 0 0 0 21

132 RK 200 .005 .028 0 TRAP 0 1

133 KK BASIN 9 2

134 BA .00033 , ,

135 U 0 91

136 UD .00536
1

137 KK BENCH SECTION 9 1

138 BA .00011
139 U 0 91 t
140 UD .00420

,

141 KK C-8
142 KO O O 0 0 21

.j143 HC 3

144 KK R910
145 KO O O 0 0 21
146 RK 200 .005 .028 0-TRAP 0 1

147 KK BASIN 10
148 BA .00033
149 U 0 91

150 UD .00536

15 1 KK BENCH SECTION 10
152- BA .0001I i

'

153 U- 0 91

154 UD .00420 ;

i
155 KK C-9
156 KO O 0 0 0 21

157 HC 3
,

158 KK R10-11
159 KO 0 0 0 0 21

160 RK 200 .005 .028 0 TRAP 0 1

1 HEC-1 INPUT PAGE 5 |

t

1.!NE ID.. .. l .. . . 2.. . . 3. . . 4 .. .. 5. . . . 6... . 7. . 8... ... 9..... 10 f

161 KK BASIN 11
162 BA .00033 |
163 U 0 91 !

164 IJD .00536 )

!

|

|

!
_

!
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i.

O '165 KK BENCH SECTION 11
166 BA .00011
167 LS 0 91 j
168 UD .00420 I

j

169 KK C-10 ]
170 KO O O O O 21 i

171 HC 3

172 KK R11-12 |

173 KO O O O 0 21

174 RK 200 .005 .028 0 TRAP O 1
'
i

s

175 KK BASIN 12
I

176 BA .00033
177 f5 0 91

,

178 UD .00536 |
,

179 KK BENCH SECrlON 12
180 BA .00011
181 LS 0 91
182 UD .00420 . ,

183 KK C-ll
184 KO O O O O 21

185 HC 3 '

186 ZZ
4

f

.

!

!

.. |

i

:

$

n

t

i

k

i

|

|

___

I
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FLOOD HYDROGRAPH PACKAGE (HEC-1)* * * U.S. ARMY CORPS OF ENGINEERS *

MAY 1991* * * HYDROLOG1C ENGINEERING CENTER *

VERSION 4.0.1E* * * 609 SECOND STREET *
* * * DAVIS. CALIFORNIA 95616 *

* RUN DATE 12/08/92 TIME 13:38:07 * * (916) 551-1748 *
. . . .

..... .............. ............ . .... ............. ..........

.

Projut: ENERGY FUELS DAY LOMA #350 SMI 11/92 '

Input File NAME OUTSL6.D{1 (option 3)
HEC.1 RUNOFF CALC. FOR WATERSHED ABOVE HEAP LEACH PAD
200 YR. 24 HOUR STORM: SCS TYPE H DISTRIBUDON
RANGE LAND, GOOD CONDmON, SCS CN VARIABLE. AMC II

RUNOFF SUMMARY. ..

FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS. AREA IN SQUARE MILES .

;

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24. HOUR 72-HOUR
,

HYDROGRAPH AT
+ BASI 1. 12.00 0. O. O. 0.00

HYDROGRAPH AT
BENCH 0, 12 A 0. O. D. 0.00+

2 COMBINED AT
COMBI 1. 12.00 0. O. O. 0.00+

,

ROUTED TO
+ RI-2 1. 12.00 0. O. O. 0.00

HYDROGRAPH AT
+- BASIN 2 1. 12.00 0. O. O. 0.00

.

HYDROGRAPH AT
+ BENCH 0. 12.00 0. O. O. 0.00

3 COMBINED AT
+ C.1 2. 12.00 0. O. O. 0.00

ROUTED TO
+ R2 3 2. 12.00 0. O. O. 0.00

.

HYDROGRAPH AT I

+ BASIN 3 1. 12.00 0. O. D. 0.00

HYDROGRAPH AT
+ BENCH 0. 12.00 0. O. O. 0.00

3 COMBINED AT
+ C.2 3. 12.00 C. O. O. 0.00

ROUTED TO
+ R3 4 3. 12.00 0. 0. O. 0.00

HYDROGRAPH AT

.

- -
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?

+ BASIN 4 1. 12.00 0. O. D. - 0.00

O +, HYDROGRAPH AT [
BENCH 0. 12.00 0. O. O. 0.00

3 COMBINED AT
+ C-3 4. 12.00 0. O. O. 0.00

t

ROUTEDTO -
+ R45 4. 12.00 0. O. O. 0.00 t

HYDROGRAPH AT
,

+ BASIN 5 1. 12.00 0. O. O. 0.00 '

HYDROGRAPH AT
,

+ BENCH 0. 12.00 0. O. O. 0.00 '

i3 COMBINED AT
+ C-1 5. 12.00 1. O. O. 0.00

i

ROUTED TO
'

r
+ RS-6 5. 12.00 1. D. O. 0.00

-;.

HYDROGRAPH AT '

+ BASIN 6 1. 12.00 0. O. O. 0.00
..

HYDROGRAPH AT
+ BENCH 0. 12.00 0. O. O. 0.00

3 COMBINED AT
+ C-5 6. 12.00 1. O. O. 0.00 ;

i
6

O +
ROtJTEDTO '

R6-7 6. 12.00 1, D. O. 0.00

HYDROGRAPH AT
+ BASIN 7 1. 12.00 0. O. O. 0.00

..

HYDROGRAPH AT I
+ BENCH 0, 12.00 0. O. O. 0.00 - '

3 COMl;!NED 4:

+ C.6 7. 12.00 1. O. O. 0.00 i

ROUTED TO '

+ R7 8 7. 12.00 1. O. O. 0.00 [

HYDROGRAPH AT
{+ BASIN 8 1. 12.00 0. O. O. 0.00 ,

M'DROCK '57 AT
AENCH O. 12.00 0. O. O. 0.00+

3 COMBINED AT
+ C-7 8. 12.00 1. O. O. 0.00

ROUTED TO
+ R S-9 8. 12.00 1. O. O. 0.00

HYDROGRAPH AT
+ BASIN 9 1. 12.00 0. O. O. 0.00

HYDROGRAPH AT
+ BENCH 0. 12.00 0. D. O. 0.00 =

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

.

. ~ . . 3 COMBINED AT
C.8 - 9. 12.00 1. O. O. 0.00

''
- ROUTED TO !

+ R9-10 9. 12.00 1. . 0.' O. 0.00

HYDROGRAPH AT i

+ bas!N1 1. 12.00 0. O. O. 0.00

HYDROGRAPH AT
+ BENCH 0, 12.00 0, 0. D. 0.00

3 COMBINED AT
+- C-9 10. 12.00 1. O. O. 0.00

ROUTED TO
+ R10-11 10. 12.00 1. G. O. 0.00.

HYDROGRAPH AT -
+ BASINI 1. 12.00 0. O. O. 0.00

HYDROGRAPH AT
+ BENCH 0. 12.00 0. O. O. 0.00 .. ;

3 COMBINED AT
+ C-10 11. 12.00 1. O. O. 0.00

I

ROUTED TO >

+ Ril-12 11. 12.00 1. 0. - 0. 0.00
.

HYDROGRAPH AT |
+ BASIN 1 1. 12.00 0. O. O. 0.00-

,

IIYDROGRAPH AT
+ BENCH 0. 12.00 0. 0. O. 0.00

3 COMBINED AT
.,

+ C.it - 12. 12.00 't. O. O. 0.01

1

$UMMARY OF KINEMATIC WAVE MUSKINGUM.CUNGE RCOTING
(FLOW IS DIRECT RUNOFF 4TTHOUT BASE FLOW) !

INTERPOLATED TO -
COMPITTATION DTTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT. PEAK _ TIME TO VOLUME ,

PEAK PEAK !

1

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) - (IN) -

RI-2 MANE 0.56 '0.98 720.58 ~ 2.73 1.00 0.98 720.00 2.74 i

i

. CONTINUTTY SUMMARY (AC-FT) - INFLOW =0.6407E-01 EXCES3=0.0000E+00 0LTTFLOW=0.6412E41 BASIN STORAGE =0.644tE.04 PERCENT I
ERROR = -0.2 ,

R2-3 MANE 0.51 1.96 720.03 2.73 1.00 1.96 720.00 2.73
9

|

CONTINUITY SUMMARY (AC FT)- INFl.OW=0.1233E+00 EXCESS =0.0000E+000UTFLOW =0.1283E+00 BASIN STORAGE =0.1012E-03 PERCENT
' ERROR = .0.1

i

RJ-4 MANE 0.51- 2.94 719.82 2.73 1.00 2.93 720.00 2,T3 ,

,

~!

,

:

!_
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i

CONTINUTTY SUMMARY (AC-FU - INFLOW =0.1923E+00 EXCESS =0.0000E+000UTFLOW=0.1922E+00 BASIN STORAGE =0.1372E-03 PERCENT
OR= 0.0

R4-5 M AN E 0.49 3.90 719.71 2.73 1.00 3.90 720.00 2.73

CONTINUTTY SUMMARY (AC.FT) - INFLOW =0.2562E +00 EXCESS =0.0000E+00 0UTFLOW =0.2561 E +00 BASIN STORAGE = 0.1713 E-03 PERCENT
ERROR = 0.0

R$.6 MANE 0.48 4.87 719 81 2.73 1.00 4.87 720.00 2.73

CONTINUTTY SUMMARY (AC-FD - INFi.7W=0.3201E+00 EXCESS =0.0000E+000UTFLOW=0.3200E+00 BASIN STORACE =0.2018E-03 PERCENT
ERROR = 0.0

R5-7 M ANE 0.47 5.84 720.14 2.73 1.00 5.84 720.00 2.73

CONTINUTTY SUMMARY (AC-FD - INFLOW =0.3840Et 00 EXCESS =0.0000E +00 OLTFLOW= 0.3838E+00 BASIN STORACE= 0.2294E-03 PERCENT
ERROR = 0.0 .

R7-8 MANE 0.48 6.80 720.06 2.73 1.00 6.80 720.00 2.73

CONTINUTTY SUMMARY (AC.FT) - INFLOW = 0.4478E +00 EXCESS = 0.0000E +000ITTFLOW= 0.4477E+00 B ASIN STORAGE = 0.2557E-03 PERCENT
ERROR = 0.0

R8 9 MANE 0.47 7.77 720.00 2.73 1.00 7.77 720.00 2.72

CONTINUTTY SUMMARY (AC FT) - INFLOW =0.5117E+00 EXCESS =0.0000E+000ITTFLOW=0.5116E+# BASIN STORAGE =0.2793 E43 PERCENT
ERROR = 0.0

R9-10 MANE 0.33 5.73 720.40 2.*2 1.00 8.73 720.00 2.72

CONTINUTTY SUMMARY (AC.FT) - INFLOW =0.5755E+00 EXCESS =0.0000E+00 0UTFLOW=0.5754E+00 B.3 SIN STORAGE =0.3009 E43 PERCENT
ERROR = 0.0

R10-11 MANE 0.31 9.70 720.32 2.72 1.00 9.69 720.00 2.72

CONTINUTTY SUMMARY (AC-FT) - INFLOW =0.6394E+00 EXCESS =0.0000E+00 0LTFLOW=0.6392E+00 BASIN STORAGE =0.3219E-03 PERCENT
ERROR = 0.0

Ril-12 MANE 0.32 10.64 720.14 2.72 1.00 10.64 720.00 2.72

CONTINUTTY SUMMARY (AC.FT) - INFLOW =0.70J2E+ 00 EXCESS =0.0000E+00 0UTFLOW=0.7030E +00 BASIN STORACE =0.3448E-03 PERCENT
ERROR = 0.0

I

%

*" NORM AL END OF HEC 1 "*
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U.S. ARMY CORPS OF ENGINEERSFLOOD HYDROGRAPH PACKAGE (HEC.1) * * **

HYDROLOGIC ENGINEERING CENTER* MAY 1991 * * *

609 SECOND STRELT*- VERSION 4.0.1E * * *

DAVIS, CALIFORNIA 95616 ** * *

(916) 551 1748* RUN DATE 11/27/92 T1ME 15:58:02 ** *

. . . .

....................................... ...................... ...............

X X XXXXXXX YXXXX X
X XX X X XX
X XX X X
XXXXXXX XXXX X XXXXX X
X XX X X
X XX X X X
X X JCCCCCCX XXXXX XXX

.

THIS PROGRAM REPLACES ALL PREVIOUS VER$10NS OF HEC.1 KNOWN AS HEC 1 UAN 73), HECICS, HECIDB, AND HEClKW.

THE DEFINfrIONS OF VARIABLES -RTIMP AND .RTIOR HAVE CHANGED FROM THOSE USED WITH THE 1973. STYLE INPUT
STRUCTURE.

"IHE DEFINITION OF -AMSKK. ON RM CARD WAS CHANGED WTTH REVISIONS DATED 23 SEP 81. THIS IS THE FORTRAN 77 VERSION
NEW OPTIONS: DAMBREAK Ot.TTFLOW SUBMERGENCE SINGLE EVENT DAMAGE CALCULATION, DSS: WRITE STAGE FREQUENCY,
DSS. READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE: GREEN AND AMPT INFILTRATION
KLNEMATIC WAVE: NEW FINrTE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE I

LINE ID.. ... . l .. . 2.. . .J . . . 4. . . 5.. .. 6.. .. 7.. . 8.. . 9 . 10

1 ID Project: ENERGY FUELS DAY LOMA #350 SMI,11/92 i

2 ID Input File NAME DL*0024.IH1
3 ID HEC-1 RUNOFF CALC. FOR WATERSHED ABOVE HEAP LEACH PAD
4 ID 200 YR, 24 HOUR STORM: SCS TYPE II DISTRIBUTION

,

5 ID RANGE LAND, GOOD CONDITION, SCS CN VARIABLE, AMC III
6 IT 1 0 0000 1440 0 0

7 IN 15 0 0

8 10 5 0

9 KK BASINI ,
"

10 PB 3.7
11 PC 0.0000 0.0030 0.0050 0.0080 0.0110 0.0130 0.0160 0.0190 0.0220 0.0250
12 PC 0.0280 0.0310 0.0340 0.0370 0.0410 0.0440 0.0480 0.0510 0.0550 0.0580
13 PC 0.0620 0.0660 0.0700 0.0740 0.0790 0.0830 0.0880 0.0920 0.0970 0.1020
14 PC 0.1080 0.1130 0.1190 0.1250 0.1310 0.1380 0.1450 0.1530 0.1610 0.1700
15 PC 0.1800 0.1900 0.2020 0.2160 0.2350 0.2570 0.2900 0.4000 0.6600 0.7100
16 PC 0.7350 0.7560 0,7720 0.7880 0.8000 0.8100 0.8200 0.8300 0.8390 0.8470
17 PC 0.8550 0.8620 0.8690 0.8750 0.8810 0.8870 0.8920 0.8980 0.9030 0.9080
18 PC 0.9120 0.9170 0.9210 0.9260 0.9300 0.9340 0.9380 0.9420 0.9450 0.9490
19 PC 0.9520 0.9560 0.9590 0.9630 0.9660 0.9690 0.9720 0.9750 0.9780 0.9810

|
20 PC 0.9840 0.9870 0.9890 0.9920 0.9950 0.9970 1.0000 |
21 BA .46

22 LS 0 91

23 UD .300

24 KK ROUTE A TO B

l
!

.
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.

4

25 KO O O 0 0 21 j

26 RK . 2000 0.0256 0.03 0 TRAP 20 10 - '
l

s

27 KK BASIN 2 -

.

28 BA .26 ]

29 UD 423

#
30 KK BASIN 3
31 BA .35 3

32 UD .357 .i

33 KK COMBINE BASINS 2 AND 3 WTTH ROUTED BASIN 1 !
'

34 KO O O O O -21

33 KM COMBINE 3 j
36 HC 3

37 KK ROtTTE B TO C
38 KO O O O O 21 i

39 RK 3600 .017 .03 0 TRAP 20 10 ,

40 KK BASIN 4A
41 KO O O 0 0 21

42 BA .0149 *

43 UD .537
1 HEC.I INPUT PAGE 2 ,

.

*
LINE ID... . 1... .. 2.. ...J .... . 4.. . .. 5.. -.- . 6.. ... 7... . 8... . 9..... 10

i

?

44 KK COMBINE BASIN 4A WTUI ROITTED B TO C
45 KO O O O O 21-
46 KM COMBINE 2 ,

47 HC 2 i

'
48 KK ROLTTE C TO D ,

49 KO O O O O- 21 !
'

$0 RK 1270 .012 .03 0 TRAP 20 10

51 KK BASIN 4B
52 KO O O O O 21

53 BA .058
54 LS 0 91 ;

55 UD .035
. ;

56 KK COMBINE BASIN 4B %TTH ROUTED C TO D - i

57 KO O O 0 0 21 t

58 KM COMBINE: !

59 HC 2 ,
.

!60 KK ROUTE D TO E
di KO O 0 0 0 21 .

62 RK 1050 '.0333 .03 0 TRAP 20 10 |

*
63 KK BASIN 4C
64 KO O O O O 21

-

65 BA .041 ,

66 LS 0 91 ,

67 UD 034 !

s

68 KK COMBINE BASIN 4C WITH ROUTED D TO E
69 KO O O O O 21 ;

70 KM COMBINE 2
71 HC 2 ,

!

72 KK ROLTTE E TO F

i,

t

- -- . - -, -- - , , ,
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- i

?

.

- !
73 KO O O O O 21 i

74 RK 1100 .023 .02 0 TRAP 20- 10

75 KK BASIN 4D
76 KO O- 0 0 0 21
77 - BA .052 !

78 LS 0 91

79 UD .05

80 KK COMBmE BASIN 4D WITH ROITTED E TO F
81 KO O 0 0 0 21 .

82 KM COMBINE 2 #

83 HC 2
84 ZZ

i

I.

O

L

!

|

|
4

l

I

'

.
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FLOOD HYDROGRAPH PACKAGE (HEC l) U.S. ARMY CORPS OF ENGINEERS* ** *

MAY 1991 HYDROLOGIC ENGINEERING CENTER* ** *

VERSION 4.0.!E 609 SECOND STREET* ** * '

DAVIS, CALIFORNIA 95616* * * *

* RUN DATE 11/27/92 TIME 15:58:02 (916) 351 1748* * *

. . . .

.. ....... .... ........... ..... . ................... . . .....

Project: ENERGY FUEES DAY LOMA #350 SMI,11/92
Input File NAME DL20024.IH1
HEC-1 RUNOFF CALC. FOR WATERSHED ABOVE HEAP LEACH PAD.
200 YR 24 HOUR STORM: SCS TYPE H DISTRIBUTION
RANGE LAND, GOOD CONDITION, SCS CN VARIABLE, AMC III

RUNOFF SUMMARY
FLOW IN CUB!C FEET PER SECOND .

TIME IN HOURS, AREA IN SQUARE MILES ,

PEAK TDviE OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM ToIE OF -

OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
+ 6-HOUR 24. HOUR 72-HOUR

HYDROGRAPH AT
+ BASINI 669. 12.18 107. 34. 34. 0.46

ROUTED TOg
s + ROUTE 667. 12.22 107. 34, 34. 0.46

HYDROGRAPH AT
+ BASIN 2 310, 12.30 60. 19. 19. 0.26

HYDROGRAPH AT
BASIN 3 463. 12.23 81. 26. 26. 0.35+

3 COMBINED AT
+ COMBIN 1428. 12.23 249. 78. 78. 1.07

ROUTED TO
,

+ ROtfrE 1423. 12.30 249. 78. 78. 1.07

HYDROGRAPH AT
. + BASIN 4 15. 12.40 3. 1. 1. 0.01 ',

2 COMBINED AT
+ COMBIN 1438. 12.30 253. 79. 79. 1.08

!

ROUTED TO i

+ ROUTE 1437. 12.32 253. 79. 79. 1.08 !

HYDROGRAPH AT

{
+ BASIN 129. 12.00 14. 4 4 0.06

2

2 COMBINED AT
+ COMBIN 1452. 12.30 266. 83. 83. 1.14

ROUTED TO
ROUTE 1452. 12.32 266. 83. 83. 1.14 |

+

HYDROGRAPH AT



- -

.

>

;
,

.

I

+- BASIN 91. 12.00 10. 3. 3. 0.04 -

0 + 2 COMBINED AT
- COMBIN 1463. 12.32 276. 86. 86. 1.18

!
ROITTED TO .

+ ROUTE 1462. 12.33 276. 86. 86. 1.18
.

HYDROGRAPH AT - t

+ BASIN 115. 12.00 12. 4 4. 0.05 +

!
2 COMBINED AT '

+ COMBIN 1476. 12.33 258. 90. 90. 1.24 t

1

SUMM ARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WTn!OITT BASE FLOW) i

INTERPOLATED TO
COMPUTATION INTERVAL t

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO. VOLUME
PEAK PEAK

,

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN) ;
.

ROUTE MANE 0.88 667.82 732.31 2.71 1.00 667.33 733.00 2.71 ,

CONTINUITY SUMMARY (AC-FT) . INFLOW = 0.6664E+ 02 EXCESS =0.0000E +00 OUTFLOW-0,6658E +02 BASIN STORAGE =0.9697E.01 PERCENT -
ERROR = 0.1

ROUTE MANE I.00 1425.14 737.40 2.70 1.00 1423.29 738.00 2.70 '

,

CONTINUITY S UMMARY (AC-FT) - INF14W =0.1548 E + 03 EXCESS = 0.0000E + 000UTFLOW = 0. !$43 E + 03 B ASIN STCRAGE = 03166 E + 00 PERCENT
'

ERROR = 0.0

|

ROtJTE MANE 0.77 1436.15 738.40 2.70 1.00 1436.59 739.00 . 2.70

CONTINUITY SUMM ARY (AC.FT) - INFLOW = 0.1564 E +03 EXCESS = 0.0000E + 000UTFLOW = 0.1563 E +03 B ASIN STORAG E = 0.1797E + 00 PERCENT '!
ERROR = 0.0

i

ROUTE MANE 0.41 1452.12 738.90 2.70 1.00 1452.07 739.00 2.70

:
?

. CONTINUTTY SUMMARY (AC4T)- INFLOW = 0.1647E+03 EXCESS =0.0000E+000UTFLOW=0.1646E +03 BASIN STORAGE =0.1080E+00 PERCENT '

ERROR = 0.0
,

!

ROUTE MANE 0.43 1462.29 739.96 2.70 1.00 1462.18 740.00 2.70
,

CONTINUrrY SUMM ARY (AC.FD . INFLOW = 0.1706E + 03 EXCESS = 0.0000E +000tJTFLOW = 0.1705 E + 03 B ASIN STOR ACE = 0.1331 E + 00 PERCENT
ERROR = 0.0

!

l

"* NORMAL END OF HEC.1 ~

\

l

. -- .
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* HEC.2 WATER SUR. FACE PROFILES * U.S. ARMY CORPS OF ENGINEERS-
* *,

* * HYDROLOGIC ENGINEERLNG CENTER.g .

* *

* Version 4.6.2: May 1991 * 609 SECOND STREET, SUTTE D* *

* * * DAVIS, CALIFORNIA 95616-4687 '*

* RUN DATE OIDEC92 TIME 15d5:58 - (916) 756-1104* *

........... ......... .................... . ................. .. ............

|
| |
, 1
1

1
,

|

X XN XXXXX XXXXX
X XX X X X X

-i
j X XX X X

i
! LXXXXXX XXXX X XXXXX XXXXX |

| X XX X X ''

| X XX X X X |
| X X XXXXXXX XXXXX XXXXXXX 1

1

OIDEC92 15:55:58 PAGE I -

,

<

!

THIS RUN EXECUTED OIDEC92 15:55:58 |
.....................................

HEC.2 WATER SURFACE PROFILES

Vmion 4.6.2; May 1991
................ ...................

|

Tl DAY LOMA - EXISTING COVER CHANNEL, DLCOV.DAT (Subentica0
T2 OVERBANK N=0.020, CHANNEL N=0.020, Q = varies SUBCRIT., PMP,1/2 PMP.200yr
T3 WESTERN NUCLEAR / ENERGY FUELS, JOBv350, $HEPHERD MILLER,1IM. imw

| Ji ICllECK INQ NINV IDrR STRT METRIC HVINS Q WSEL FQ
1

0 2 0 0 0.002 0 0 0 6597.9 0

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 13W CHNIM ITRACE

I O -1 0 0 0 -1
|

|-

13 VARIABLE CODES FOR SUMMARY PRLVTOUT

0 38 43 1 2 26 8

NC .02 .02 .02 0 0
| QT 3 40 146 315

| SECTION 8
XI 8 7 47.5 72.5 0 0 0 0.000 - 6500 0
GR 99.2 47.5 96.7 57.5 96.4 58.5 96.2 60 96.4 61.5
GR 96.7 62.5 99.2 72.5

| SECTION 7.1
XI 7.1 7 47.5 72.5 150 150 150 0.000 6500 0
GR 99.5 47.5 97 57.5 96.7 58.5 96.5 60 96.7 61.5
GR 97.0 62.5 99.5 72.5

1



i

SECTION 7
'

X1 7 7 47.5 72.5 .30 50 50 0 000 6500 0
.(' GR- 99.6 47.5 97.1 57.5 96.8 58.5 96.6 60 96.8 61J

GR 97.1 62J .99.6 72.5

QT .3 34 123 261

SECTION 6
XI 6 7 47.5 72.5 75 75 75 0.000 6500 0
GR 99.8 47.5 97.3 57.5 97 58.5 96.8 60 97 61.5 ,

GR 973 62J 99.8 72J

SECTION 5
-XI 5 7 47.5 72J 200 200 200 0.000 6500 O

GR 100.2 47.5 97.7 57.5 97.4 58.5 97.2 60 97.4 61J
GR 97.7 62.5 100.2 72.5 ,

1

OIDEC92 15:55:58 PAGE 2

SECTION 4
XI 4 7 47.5 72.5 200 200 200 0.000 6500 0
GR 100.6 47.5 98.1 57.5 97.8 58.5 97.6 60 97.8 61.5 ,

GR 98.1 62.5 100.6 72.5

QT 3 23 76 163

SECTION 3
XI 3 7 47J 72.5 200 200 200 0.000 6500~ 0 'f
GR 103 47.5 100.5 57.5 100.2 38.5 100 60 100.2 61.5 '

GR 100.5 623 103 72J

SECTION 2
XI 2 7 47.5 72.5 210 210 210 0.000 6500 0 |
GR 105 47.5 102.5 57.5 102.2 58.5 102 60 102.2 61.5
GR 102J ' 62J 105 72.5 ,

'

QT . 3 10 35 74

SECTION 1
XI 1 7 47.5 72.5 210 210 210 0.000 6500 0
GR 113 47.5 110.5 57.5 110.2 58.5 110 60 ~ 110.2 61.5 '

GR 110.5 62.5 113 72.5 |
1

OlDEC92 15:55:58 PAGE 3

.i

?
'THIS RUN EXEC 1JTED 01DEC92 15:56 04

.....................................

HEC.2 WATER SURFACE PROFILES i

Version 4.6.2; May 1991 {.....................................

4

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESS AGE IN SUMMARY OF ERRORS LIST

,

WESTERN NUCLEAR / ENERGY F I

|

|SUMMARY PRINTO1JT

'SECNO Q CWSEL CRIWS VCH DEFTH .j
~ j

i

1

'!

- , .



r
.

,

t

e

:A- 8.000 ,40.00 6597.89 6597.52 3.06 1.69
-

. 8.000 146.00 6599.01 6598A8 4.24 2.81 f
'

'
'

8.000 315.00 6399.94 6590 3 2 5.49 3.74

7.100 40.00 6398.19 6597.81 3.05 1.69
7.100' 146.00 6599.32 6598.79 4.22 1.82
7.100 315.00 6600.24 6599.62 5.48 3.74 '

7.000 40.00 6598.29 6597.92 3.05 1.69
7.000 146.00 6599.42 6598.88 4.22 2.82
7.000 315.00 6600.34 6599.72 5.48 3.74

6.000 34.00- 6598.46 6598.02 2.72 .66 |
6.000 123.00 6599.63 6598.92 3.53 i 83
6.000 261.00 6600.63 6599.72 4J7 3.0 [

5.000 34.00 6398.80 6598.42 2.89 1.60
5.000- 123.00 6399.90 6599.33 3.85 2.70
5.000 261.00 6600.85 6600.12 4.72 3.65

,

I

4.000 34.00 6599.19 6598.83 2.92 1.58
4.000 123.00 6600.26 6599.72 3.98 2.66 .

4.000 261.00 6601.15 6600.52 4.94 3.55
,

3.000 23.00 6601.03 6601.03 433 1.03*

3.000 76.00 6601.73 6601.73 5.53 1.73*

* 3.000 165.00 6602.40 6602.40 6.47 2.40

2.000 23.00 6603.03 6603.03 4J5 1.03* '

1.000 76.00 6603.74 6603.74 5.51 1.74*

2.000 165.00 6604.41 6604.41 6.43 2.41*
.

I,

OIDEC92 15:55d8 PAGE 13 +

BECNO Q CWSEL CRIWS VCH DEPTH

1.000 10.00 6610.71 6610.71 3.67 .71 .I
+

1.000 35.00 6611.24 6611.24 4.71 1.24*

1.000 74.00 6611.72 6611.72 5.49 1.72*
'

1

OIDEC92 15d5d8 PAGE 14 1

)

|
i

'I

.. ]
$UMMARY OF ERROR 3 AND SPECIAL NOTES

1

' CAUTION SECNO= 3.000 PROFILE = 1 CRITICAL DEFTH ASSUMED |
CAUTION SECNO= ' 3.000 PROFILE = 1 MINIMUM SPEC 71C ENERGY -1
CAITTION SECNO = 3.000 PROFILE = 2 CRTTICAL DEITH ASSUMED
CAUTION SECNO= 3.000 PROFILE = - 2 MINIMUM SPEC 71C ENERGY

~ CAUTION SECNO= 3.000 PROFILE = 3 CRITICAL DEPTH ASSUMED
CAITTION SECNO= 3.000 PROFILE = 3 MINIMUM SPEC 71C ENERGY

I

CAUTION SECNO= 2.000 PROFILE = 1 CRTTICAL DEPTH ASSUMED '

CAITTION SECNO = 2.000 PROFILE = 1 MINIMUM SPECEIC ENERGY
cal / TION SECNO= 2.000 PROFILE = 2 CRITICAL DEPTH ASSUMED
CAITTION SECNO= 2.000 PROFILE = 2 MINIMUM SPEC 71C ENERGY i

CAUTION SECNO = 2.000 PROFILE = 3 CRITICAL DEPTH ASSUMED i

cal / TION SECNO= 2.000 PROFILE 3 MINIMUM SPECIFIC ENERGY

a
i
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CAUTION SECNO= 1.000 PROFILE = 1 CRTTCAL DEFTH ASSUMED ~ i

'
- CAUTION SECNO= 1.000 PROFILE = 1 MINIMUM SPECIFIC ENERGY

CAUTION $ECNO. 1.000 PROFILE = 1 CRff! CAL DEFTH AS$UMED
CAUTION SECNO= 1.000 PROFILE = 1 MINIMUM SPECIFIC ENERGY ;
CAtrTION SECNO= 1.000 PROFILE = 3 CRITICAL DEFTH ASSUMED

'

CAUTION SECNO= 1.000 PROFILE = 3 MINIMUM SPECIFIC ENERGY
- t

?
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'

RIPRAP SIZING USING 1970 COE METHOD
Ref: COE,1970. Hydraulic Design of Flood Control Channels, i

EM 1110 2-1601, pp. 37 - 47. '

..

File: R:\ PROJECTS \350\0PROiCOE70.WQ1 |
'- te: 11/04/93-

y ation: DAY LOMA i

SECTION 1010.5

INPUT COEFFICIENTS: (see manual for description)

INPUT: radius of cury. (ft)= 250 = = = = = = = = = = = = = = = = = = = = = = = = = = -
INPUT: topwidth of flow (ft)= 41.65 Flow (cfs): 1476
~R/W= 6.0 Riprap D-50 (ft): 0.416666 ;

INPUT: side slope (xH:1V)= 2 Manning's n: 0.0341 - j
side slope angle (deg)= 26.6 Bottom Width (ft): 20 !

INPUT: angle of repose (deg)= 40 Right Side Slope, z: 2 +

INPUT: rock specific gravity = 2.65 Left Side Sloy., z: 2-
Channel Slope (ft/ft): 0.00561 |

INPUT: velocity (fps)= 8.510 = = = = = = = = = = = = = = = = = = = = = = = = = =
|

INPUT: depth (ft)= 5.630 '

!

ID-50 BOUNDARY BEND BOTTOM SIDE SLOPE BOTTOM SIDE SLOPE-
(ft) SHEAR SHEAR SHEAR SHEAR SF SF *

(Ps0 (P50 (Ps0 (Ps0 i
_

0.9I66 1.210 1.556 3.775 2.712 2.43 1.74 i
'

0.8333 1.158 1.489 3.432 2.465 230 1.66

O.41666
0.5 0.930 1.196 2.059 1.479 1.72 1.24 -

0 0.865 1.112 1.716 1.233 1.54 1.11
I0333 0.794 1.021 1371 0.985 1.34 0.97

- )

|

1
|

-|

!

l

|
!

"-' ur - , y-yp re r--r-ra g u vr y gr W.*9vg(F''''



RIPRAP SIZING USING 1970 COE METHOD
Ref: COE,1970. Hydraulic Design of Flood Control Channels,

EM 1110-2-1601, pp,37 - 47.

File: R:\ PROJECTS \350\QPROiCOE70.WQ1
f^ x: 11/04/93

Qtion: DAY LOMA
SECTION 2030

. INPUT COEFFICIENTS: (see manual for description)

INPUT: radius of curv. (ft)= 355 = = = = = = = = = = = = = = = = = = = = = = = = = =
INPUT: topwidth of flow (ft)= 36.08 Flow (cfs): 1476~.
R/W= 9.8 Riprap D-50 (ft): 1.5 -

INPUT: side slope (xH:lV)= 2 Manning's n: 0.0404
side slope angle (deg)= 26.6 Bottom Width (ft): 20

INPUT: angle of repose (deg)r= 40 Right Side Slope, z: 2
INPUT: rock specific gravity = 2.65 Left Side Slope.z: 2

Channel Slope (ft/ft): 0.0258
INPUT: velocity (fps)= 13.090 = = = = = = = = = = = = = = = = = = = = = = = = = =

INPUT: depth (ft)= 4.030
.

D-50 BOUNDARY BEND BOTTOM SIDE SLOPE BOTTOM SIDE SLOPE
(ft) SHEAR SHEAR SHEAR SHEAR SF SF

(P50 (P50 (Ps0 (Ps0

1.5 4.380 4398 6.178 4.437 1.40 1.01
0.8333 3.208 3.222 3.432 2.465 1.07 0.77

0.5 2.534 2.544 2.059 1.479 0.81 0.58
0.41666 2.344 2.354 1.716 1.233 0.73 0.52

0.25 1.912 1.920 1.030 0.740 0.54 039

v -

i w r#



' RIPRAP SIZING USING 1970 COE METHOD
. Ref: COE,1970. Hydraulic Design of Flood Control Channels,

EM 1110-2-1601, pp. 37 - 47.

File: 'R:\ PROJECTS \350\QPRO\COE70.WQ1
B .te: 11/04/93

htion: DAYLOMA *

SECTION 3040 '
-

>

INPUT COEFFICIENTS: (see manual for description)

INPUT: radius of curv. (ft)= 325 = = = = = = = = = = = = = = = = = = = = = = = = = =
' INPUT: topwidth of flow (ft)= 36.45 Flow (cfs): 1476

R/W= 8.9 Riprap D-50 (ft): 1.5
INPUT: side slope (xH:1V)= 2 Manning's n: 0.0393 i

,

side slope angle (deg)= 26.6 Bottom Width (ft): 20
INPUT: angle of repose (deg)= 40 Right Side Slope, z: 2
INPUT: rock specific gravity = 2.65 Left Side Slope, z: 2

Channel Slope (ft/ft): 0.0217
INPUT: velocity (fps)= 12.710 = = = = = = = = = = = = = = = = = = = = = = = = = =
INPUT: depth (f t)= 4.110

,

,

D-50 BOUNDARY BEND BOTTOM SIDE SLOPE BOTTOM SIDE SLOPE .
(ft) SHEAR SHEAR SHEAR SHEAR SF SF

(P50 (PSO (P50 (P50

1.5 4.083 4.307 6.178 4.437 1.43 1.03 .

0.8333 2.996 3.160 3.432 2.465 1.09 0.78
0.5 2368 2.498 2.059 1.479 0.82 0.59.

0.41666 2.191 2.312 1.716 1.233 0.74 0.53
0.333 2.000 2.110 1371 0.985 0.65 0.47 .

F

f

!

-

|
,

f
I

l

l

. _ . . . _

..i,



_ _ _ _ . . - - . . . _ . __.- -

RIPRAP SIZING USINO 1970 COE METHOD ;

Ref: COE,1970. Hydraulic Design of Flood Csntrol Channels,
EM 1110-2 1601, pp. 37 - 47. . !

!

File: R:\ PROJECTS \350\QPRO\COE70.WQ1 !

-|[
: 11/04/93

vation: DAYLOMA
SECTION 4050 ;

,

.!
INPUT COEFFICIENTS: (see manual for description) i

i
INPUT: radius of cury. (ft)= 275 = = = = = = = = = = = = = = = = = = = = = = = = = = i

INPUT: topwidth of flow (ft)= 54.12 Flow (cfs): :1476
R/W = 5.1 Riprap D-50 (ft): 0.25 -

INPUT: side slope (xH:1V)= 2 Manning's n: 0.0313 .

. side slope angle (deg)= 26.6 Bottom Width (ft): 35 -
,

INPUTi angic of repose (deg)= 40 Right Side Slope, z: 2 2

*

INPUT: rock specific gravity = 2.65 Left Side Slope, z: 2

ChannelSlope (ft/ft): 0.0025 ;

INPUT: velocity (fps)= 6.930 = = = = = = = = = = = = = = = = = = = = = = = = = = ;
''

INPUT: depth (ft)= 4.780

D-50 BOUNDARY BEND BOTTOM SIDE SLOPE BOTTOM : SIDE SLOPE

(ft) SHEAR SHEAR SHEAR SHEAR SF .SF j

(PSO (Ps0 (PSO (PSI) ;

1.5 1.116 1.559 6.178 4.437 3.% 2.85 |
"

0.8333 0.828 1.158 3.432 2.465 2.96 2.13

0.5 0.660 0.922 2.059 1.479 2.23 1.60 .;
0.41666 0.612 0.856 1.716 1.233 2.01 1.44 i

0.25 0.503 0.703 1.030 0.740 1.46 1.05 ,

.I
a

h

:

!

s

1
,

i

1

l

|
i

O.

|

:

l
q
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RIPRAP SIZING |

SAFETY FACTOR METHOD

i

1

$

|
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_ _ .__

NORMAL DEPTH CALCULATION AND RIPRAP SIZING USING SAFETY FACTOR MET)IOD

Ixration: Day Loma - Coyote Creek Drop Structure '

-enel hydraulic properties:

~ . ,

' Flow (cfs): 1476

Riprap D-50 (ft); 4.8

Manning's a: 0.0513 Calculated Manning's n = 0.051305 .

Bottom Width (ft): 20

Right Side Slope, z: 2

Left Side Slope, z: 2

ChannelSlope (ft/ft): 0.079

======= ======= ======== =====

. OPro * Solve For* tool:

Depth (ft) = 3.270

variable: formula: Hydraulic Radius (ft) = 2.507

Cross %ional Area (sq ft) = 86.79

Depth F(y) Ave; niocity (fps) = 17.05

Topwidth (ft) = - 33 08-
,

3.2700 20.66 Froude Number = 1.86

Flow Condition: supercrincal

Riprop size:

SLOPE RADS DEGREES

Bed slope: 0 079 0.079 4.52

Bank r. lope: 05 0.464 26.57

- Angle of repose (degrees): 0.698 40.00

Side slope shear reduction factor: 0.75.

Specific gravity of riprap- 2.65

Side Slope:
=======

D-50 TRACTIVE STABILTD' B B SAFETY

(ft) FORCE PARAM., N (RADS) DEGREES N' FACTOR
_ _ _ _ _ _ _

4.8 12.09 0.51 0.43 24.84 038 LO3

0.75 12 09 3.29 1.19 67.99 3.21 0.26

0.667 12.09 3.70 L22 69.78 3.03 0.23

0.5 12.09 4.93 1.28 73.52 4.88 0.18

0.13 12.09 18.97 1.44 82.29 18.95 0.05

Channel Bottom:
======= ===

. D-50 TRAC'nVE STAllILTTY SAFETY
(ft) FORCE PARAM,N FACTOR
- _ _ _

4.8 16.12 0.68 1.28

0.75 16.12 438 0.22

0.667 16.12 4.93 0.20

0.6 16.12 5.48 0.18

0.11 16.12 29.89 0.03
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4~ RIPRAP SIZING >
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, - STEPHENSON'S METHOD |
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i
,

O STEPHENSON'S METHOD FOR SIZING RIPRAP ,

BASED UPON PHASE II, ABT ET AL.

i
;

DAY LOMA-HEAP LEACH AREA COVER WITH 200 yr/24 hr EVENT ;
SMI #350, CONCEPTUAL COVER DESIGN :

i

FLOW RATE PER UNIT WIDTH = 0.016 CFS/FT
0.32 |ROCKFILL POROSITY =

SPECIFIC GRAVITY 2.65 |
=

SLOPE OF EMBANKMENT 25 PERCENT= ,

'FRICTION ANGLE 40 DEGREES=

EMPIRICAL FACTOR 0.25= <

OLIVIERS' CONSTANT 1.8= ,

-
.

MEDIAN STONE SIZE D50 0.04 FT 0.4 IN=

i
!

>

O i
:

I

$

t

.

w

O
:

. _ . . _ _ . _ . _ . _ . . _ _- _. .,
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STEPHENSON'S METHOD FOR SIZING RIPRAP ;

BASED UPON PHASE II, ABT ET AL i

DAY-LOMA-HEAP LEACH PAD OUTSLOPE WITH 200yr/24hr EVENT
SMI #350, CONCEPTUAL DESIGN OPTION 1,2.5:1 SLOPE

;

s.
FLOW RATE PER UNIT WIDTH = 0.016 CFS/FT -
ROCKFILL POROSITY 0.32=

SPECIFIC GRAVITY 2.65=

SLOPE OF EMBANKMENT 40 PERCENT=

FRICTION ANGLE 40 DEGREES=

EMPIRICAL FACTOR 0.25=

OLIVIERS' CONSTANT 1.8=

:-

L

MEDIAN STONE SIZE D50 0.08 FT 0.9 IN=
.
'

.

,

O 3

.

t

.

,

i

?

I

,

s
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.
i



- -
, .. --

'i

i

I

..... ... .... ............ .......g. .......... . . .. ... ...... ....

O * HEC-2 WATER SURFACE PROFILES * U.S. ARMY CORPS OF ENGINEERS **

kj * Vmsa * HYDROLOGIC ENGINEERING CENTER **

* 609 SECOND STREET. SUITE D *4.6.2; .May 1991 **

* DAV15, CALIFORNIA 95616 4687 ** *

(916) 756 1104
** RUN DATE OIDEC92 TIME 16:54:03 * *

.. . .......... ............................ ............... ..... ....

!

.

X X XXXXXXX XXXXX XXXXX
X XX X X X X
X XX X X
XXXXXXX XXXX X LXXXX XXXXX
X XX X X ,

X XX X X X j

X X XXXXXXX XXXXX XXXXXXX
1

OIDEC92 1634:03 PAGE 1
t

'
,

TH13 RUN EXECUTED OIDEC92 16:54:03
.... ............................... .

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
................................... .

L

i'

Tl DAY LOMA - EXISTING COVER CHANNEL DLCOV.DAT (Superendcal)
T2 OVERBANK N =0.020, CHANNEL N=0.020 Q= vanes SUBCRIT., PMP.1/2 PMP,200yr i

TJ WESTERN NUCLEAR / ENERGY FUELS, JOBt350, SHEPHERD MILLER,11/92 Imw
'

11 ! CHECK INQ NINV IDIR STRT METRIC - HVINS Q WSEL FQ
,

0 2 0 1 .02 0 0 0 6610.7 0

12 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM TTRACE

1 0 -1 0 0 0 1

J3 VARIABLE CODES FOR SUMMARY PRLYTO1JT

0 38 43 1 2 26 8
,

NC .02 .02 .02 0 0
'

QT 3 10 35 74

SECTION 1
*

XI 1 7 47.5 72.5 210 210 210 0.000 6500 0

- CR 113 47.5 110.5 57.5 110.2 58 3 110 60 110.2 61.5
CR 110.5 62.5 113 72.5

. i

QT 3 23 76 165 ,

SECTION 2
XI 2 7 47.5 72.5 210 210 210 0.000 6500 0
GR 105 47.5 102.5 57.5 102.2 58.5 102 60 102.2 61.5
CR 102.5 61.5 105 72.5

:

.

t #'--w w e - - - _ _ - -- --- - - - - -



, , . _ _ . .. 4 . . -

4

- t

i
,

. i
,

i

SECTION 3
XI 3 7 47.5 72.5 000 '200 000 0.000 6500 .0

'GR 103 47.5 100.5 57J 100.2 $8.5 100 60 100.2 61.5

GR 100.5 62J 103 72.5

SECTION 4
XI 4 7 47.5 72.5 200 200 200 0.000 6500 0 e

GR 100.6 47.5 98.1 57.5 97.8 $8.5 97.6 60 97.8 61.5 !

GR 98.1 62.5 100.6 ' 72.5 . f

[. QT 3 34 123 261 <

t ;

OlDEC92 16:54 23 PAGE 2

i
SECTION 5 .

XI $ 7 47.5 72.5 200 200 200 0.000 6500 0 ,

GR 100.2 47.5 97.7 57.5 97.4 58.5 97.2 60 97.4 61.5 +

GR 97.7 62.5 100.2 72.5
,

.1

$ECTION 6
X1 6 7 47.5 72.5 75 75 75 0.000 6500 0 * r

'

GR 99.8 47.5 97.3 57J 97 58.5 96.8 60 97 6tJ
GR 97.3 62.5 99,8 72.5

QT 3 40 146 315

SECTION 7 i

X1 7 7 47.5 72.5 50 50 50 0.000 6500 0 - |

GR 99.6 47.5 97.1 57.5 96.8 58.5 96.6 60 96.5 61.5 !'
GR 97.1 62.5 99.6 72.5

SECTION 7.1
XI 7.1 7 47.5 72J 150 15 0 150 0.000 6500 0 t

GR 99.5 47.5 97 57.5 96.7 58.5 96.5 60 96.7 61.5
GR 97.0 62.5 99.5 72J L

$ECTION 8 i

X1 8 7 47.5 72.5 0 0 0 0.000 6500 0

GR 99.2 47.5 96.7 57.5 96,4 58.5 96.2 60 96.4 61.5
GR 96.7 62J 99.2 72.5 i

1 . !
01DEC92 16:54:03 PAGE 3

,

!

.i

THIS RUN EXECUTED OIDEC92 16:54:11
. ............ .......... . ...

HEC.2 WATER SURFACE PROFILES :

I

Wrsion 4.6.2: May 1991
.....................................

E

NOTE. ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATE.S MESSAGE IN $LMMARY OF ERRORS LIST
.

t

WESTERN NUCLEAR / ENERGY F

SUMMARY PRLYTOUT r

i
.

SECNO Q CWSEL CRIWS VCH DEITH

1.000 10.00 6610.59 6610.71 5.08 J9 i

i

i
,

f

_ ,._ ,, . _ _ _ _ _ . _ _ _ _ _ _ _



[. .

-

-;
,

(
,

p

1.000 35.00 6611.00 6611J4 7.00 1.00

,
1.000 74.00 6611 36 6611.72 8.43 136

- !
'

2.000 23.00 6602.71 6603.04 8.53 .71*

* 2.000 - 76.00 6603 0 0 6603.74 11.07 1.20 |
* - 2.000 165.00 6603.67 6604.42 12.88 1.67

-i
3.000 23.00 6601.03 ~ 6601.03 4.36 1.03 ~*

3.000 76.00 6601.71 6601.73 5.68 1.71* ,

3.000 165,00 6602.25 6602.40 737 2.25 -ja

<

4.000 23.00 6598.44 6598.63 6.21 .54*

4.000 76.00 6598.98 659934 835 1.38 L
*

4.000 165.00 6599.58 6600.00 9.27 1.98
e

5.000 34.00 6598.43 6598.43 -4.70 1J3*

5.000 123.00 5599.32 6599.32 - 6.11 2.12*
,

5.000 261.00 6600.12 6600.12 7.07 2.92*

* 6.000 34.00 6598.03 6598.03 4.68 113
6.000 123.00 6598.93 6598.93 6.04 2.13*

6.000 261.00 6599.72 6599.72 7.03 2.92*

, r

7.000 40.00 6597.92 6597.92 4.85 132* ,

7.000 146.00 6598.89 6598.89 6.29 2J9*

* 7.000 315.00 6599.72 6599.72 7.48 3.I'
,

7.100 40.00 6597.82 6597.82 4.83 1.32 !*

7.100 146.00 6598.79 6598.79 6.29 229=
,

7.100 315.00 6599.63 6599.63 7.46 3.13*

1

OlDEC92 16:54:03 PAGE 15 ,

.

SECNO Q CWSEL CRIWS VCH DEPTH

8.000 40.00 6597.52 6597.52 4.85 1.32 |
*

''8.000 146.00 6598.49 6598.49 6.27 2.29*

8.000 315.00 6599.33 6599.33 7.45 3.13*

1 |

OIDEC92 16:54:03 PAGE 16

SUMMARY OF ERRORS AND SPECIAL NOTES

WARNING SECNO= 2.000 PROFILE = 1 CONVEYANCECHANGEOUTSIDE ACCEPTABLERANGE
WARNING SECNO= 2.000 PROFILE = 2 CONVEYANCE CHANGE OITTSIDE ACCEPTABLE RANGE
WARNING SECNO= 2.000 PROFILE = 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

,

CAITTION SECNO= 3.000 PROFILE = 1 CRmCAL DEPTH ASSUMED
CALTTION SECNO = 3.000 PROFILE = 1 PROBABLE MIND 4UM SPECIFIC ENERGY j
CAUTION SECNO = 3.000 PROFILE = 1 WSEL ASSUMED BASED ON MIN DIFF j

CALTTION SECNO= 3.000 PROFILE = 1 20 RIALS ATTEMPTED TO B ALANCE WSEL !
WARNING SECNO= 3.000 PROFILE = 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE j
WARNING SECNO= 3.000 PROFILE = 3 CONVEYANCE CHANGEOITTSIDE ACCEPTABLE RANGE

WARNING SECNO= 4.000 PROFILE = 1 CONVEYANCECHANGEOUTSIDE ACCEPTABLERANGE
WARNING SECNO= 4.000 PROFILE = 2 CONVEYANCE CHANGEOLTTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 5.000 PROFILE = 1 CRITICAL DEFTH ASSUMED

I
1

_,
i



. . .. _ .. . _.

k

b

CAUTION SECNO = 5.000 PROFILE = 1 PROBABLE MINIMUM SPECIFIC ENERGY ,

O CAUTION SECNO=
5.000 PROFILE = 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

CAUTION SECNO= 5.000 PROFILE = 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 5.000 PROFILE = 2 PROBABLE MINIMUM SPECIFIC ENERGY !

CALmON SECNO = 5.000 PROFILE = 2 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO. 5.000 PROFILE = 3 C21TICAL DEFTH ASSUMED ;

ICAUTION SECNO= 5.000 PROFILE = 3 PROBABLE MINIMUM SPECTIC ENERGY
CAUTION SECNO= 5.000 PROFILE = 3 20 TRIALS ATTEMPTEDTO BALANCEWSEL ,

t

CAtTTION SECNO= 6.000 PROFILE = 1 CRECAL DEFTH ASSUMED
CAUTION SECNO= 6.000 PROFILE = 1 PROBABLE MINIMUM SPECTIC ENERGY
CAUTION SECNO= 6.000 PROFILE = 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 6.000 PROFILE = 2 CRmCAL DEPTH ASSUMED .

CAUTION SECNO= 6.000 PROFILE = 2 PROBABLE MINIMUM SPECIFIC ENERGY '

CAUTION SECNO= 6.000 PROFILE = 2 20 TRIALS ATTEMFTED TO BALANCE WSEL >

CAITTION SECNO= 6.000 PROFILE = 3 CRJTICAL DEPTH ASSUMED
'

CAUTION SECNO= 6.000 PROFILE = 3 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 6.000 PROFILE. 3 20 TRIALS ATTEMPTED TO BALANCE WSEL

?
CAtmON SECNO= 7.000 PROFILE = 1 CRmCAL DEFTH ASSUMED

'

CAUTION SECNO= 7.000 PROFILE = 1 PROBABLE MINIMUM SPECIFIC ENERGY ')
CAUTION SECNO= - 7.000 PROFILE = 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 7.000 PROFILE = 2 CRmCAL DEFTH ASSUMED {.

CAtTTION SECNO= 7.000 PROFILE = 2 PROBABLE MINIMUM SPECTIC ENERGY
CAUTION SECNO= 7.000 PROFILE = 2 20 TRIALS ATTEMPTED TO BALANCE WSEL +

CAUTION SECNO = 7.000 PROFILE = 3 CRmCAL DEPTH ASSUMED !

CAUTION SECNO= 7.000 PROFILE = 3 PROBABLE MINIMUM SPECTIC ENERGY. I

CAtTTION SECNO= 7.000 PROFILE = 3 20 TRIALS ATTEMPTED TO BALANCE WSEL
,

CALmON SECNO= 7.100 PROFILL= 1 CRmCAL DEFTH ASSUMED
CAUTION SECNO= 7.100 PROFILE = 1 PROBABLE MINIMUM SPECTIC ENERGY >

CAUTION SECNO= 7.100 PROFILE = 1 20 TRIALS ATTEMFTED TO BALANCE WSEL '

CAUTION SECNO= 7.100 PROFILE = 2 CRmCAL DEPTH ASSUMED
CAUTION SECNO= 7.100 PROFILE = 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO. 7.100 PROFILE = 2 20 TRIALS ATTEMFTED TO BALANCE WSEL

' CAtmON SECNO= 7.100 PROFILE = 3 CRmCAL DEFTH ASSUMED i

1 '

OlDEC92 16:54:03 PAGE 17

CAUTION SECNO= 7.100 PROFILE = 3 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 7.100 PROFILE = 3 20 TRIALS ATTEMFTED TO BALANCE WSEL

CAUTION SECNO= 8.000 PROFILE = 1 CRmCAL DEPTH ASSUMED
CALTTION SECNO= 8.000 PROFILE = 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 8.000 PROFILE = 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 8.000 PROFILE = 2 CRmCAL DEPTH ASSUMED
CAUTION SECNO= 8.000 PROFILE = 2 PROBABLE MINIMUM SPECTIC ENERGY ;

CAUTION SECNO= 8.000 PROFILE = 2 20 TRIALS ATTEMPTED TO BALANCE WSEL ,

CAUTION SECNO= 8.000 PROFILE = 3 CRTT! CAL DEFTH ASSUMED
CAUTION SECNO= 8.000 PROFILE = 3 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 8.000 PROFILE = 3 20 TRIALS ATTEMPTED TO BALANCE WSEL t

,

f

f

!

!
4

?

..

.

e
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-.......................................g............................................ p

* U.S. ARMY CORPS OF ENGINEERS * '

* HEC-2 WATER SURFACE PROFILES *

* HYDROLOGIC ENGINEERING CENTER ** *

* Vmion 4.6.2; May 1991 * 609 SECOND STREET, SUrrE D* *

* l* DAVIS, CALIFORNIA 95616-4687* *

(916) 756 1104 -:* RUN DATE 01DEC92 TIME 1535:58 * **

............................................ .......................................

s

k

X X X7XXXXX XXXXX XXXXX
X XX X X X X
X XX X X !
XXXXXXX XXXX X XX'X. XX XXXXX +

X XX X X
X XX X X X ,

X XN XXXXX XXXXXXX
!1

OIDEC92 15:55:58 PAGE 1 -

THIS RUN EXECITTED OIDEC92 15:55:58 ;
.....................................

HEC-2 WATER SURFACE PROFILES i

l
Vernon 4.6.2; May 1991 j

!

t
,

f
7Tl D AY LOM A - EXISTING COVER CHANNEL, DLCOV.DAT (Subcritical)

T2 OVERBANK N=0.020, CHANNEL N=0.020 Q= varies SUBCRfr., PMP,l/2 PMP,200yr
T3 WESTERN NUCLEAR / ENERGY FUELS, JOB #350, SHEPHERD MILLER,11/92 Imw

l'
jJ1 ICHECK INQ NINV IDIR STRT MLTRIC HVINS Q WSEL FQ

|

0 2 0 0 0.002 0 0 0 6597.9 0 |
|

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM rrRACE

1 0 -1 0 0 0 1

J3 VARIABLE CODES FOR SUMM/RY PRINTOUT

0 38 43 1 2 26 8

NC .02 .02 .02 0 0 l

QT 3 40 146 315

SECTION 8
X1 8 7 47.5 72.5 0 0 0 0.000 6500 0
GR 99.2 47.5 96.7 57.5 96.4 58.5 96 2 60 96.4 61.5
GR 96.7 62.5 99.2 72.5

SECTION 7.1
XI 7.1 7 47.5 72.5 150 150 150 0.000 6500 0
GR 99.5 47.5 97 57.5 96.7 58.5 96.5 60 96.7 61.5
GR 97.0 62.5 99.5 72.5

;



~ . . . . - - - - . . - . . . - -g._ . . .. -

)
i

-|

')
.3 ' '

i
:. j

. . f.vg - SECTION 7

't X1 7- 7 47.5 72.5- 50 50 50 0.000 6500 0
# i

QGR 99.6 47J 97.1 57.5 96.8 58.5. 96.6 . 60 . 96.8 61.5

GR 97.1 62.5 - '99.6 72.5 ;

i

QT _ 3- 34 123 261 |
SECTION 6

XI 6 7 47.5 72.5 75 75 75 0.000 6500 0 -- t

'
~

57.5 97 58.5 96.8 60 97 61.5CR 99.8 47.5 97.3 .

iGR' 97.3- 62.5 99.8 72.5

SECTION 5
X1 5 7 47.5 72.5 200 200 200 0.000 6500- 0

!GR 100.2 47.5 97.7 57.5 97.4 58.5 97.2 60 97.4 61.5 '

GR 97.7 62.5 100.2 72.5 !

l .i
01 DEC92 15:55:58 PAGE 2 '|

5ECTION 4
XI 4 7 47.5 72.5 200 200- 200 0.000 6500 0-
GR 100.6 47.5 98.1 57.5 97.8 58.5 97.6 60 97.8 61.5 t

*

GR 98.1 62.5 100.6 72.5

QT 3 23 76 165 a

SECTION 3 .

'
X1 3 7 47.5 72.5 200 200 200 0.000 6500 0

GR 103 47.5 100.5 57.5 100.2 58.5 100- 60 100.2 61.5

GR 100.5 62.5 103 72.5 .;

SECr10N 2
XI 2 7 47.5 72.5 210 210 210 0.000 6500 0 .

GR 105 47.5 102.5 37.5 102.2 58.5 102 60 102.2 61.5 J!

GR 102.5 62.5 105 72.5
|

QT 3 10 35 74

SECTION 1
XI 1 7 47.5 72.5 210 210 . 210 0.000 6500 0

6

GR 113 47.5 110.5 57.5 110.2 58.5 110 60 110.2 61.5

GR 110.5 62.5 113 72.5

1-

OlDEC92 15.55d8 PAGE 3 .

1

THIS RUN EXECtTTED 01DEC92 15.56:04
.....................................

HEC.2 WATER SURFACE PROFILES

Wrsion 4.6.2; May 1991
.....................................

NOTE ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESS AGE IN SUMM ARY OF ERROR $ LIST ,

i
i
I

- WESTERN NUCLEAR / ENERGY F

$UMMARY PRLVrOUT

|i
'I

SECNO Q CWSEL CRlws VCH DEFI11

i-

-- |
|

-. .- . -. -



n - , , - . - - . ~ . .. r. ~ .. .

t

. , ,

'n
i 8.000 ' '40.00 6597.89 6597.52, 3.06 1.69

'B.300 146.00 6599.01 6598.48 4.24 2.81 ;

8.000 315.00 6599.94 6599.32 - 5,49 3.74
,.

1:

:7.100 40.00 6598.19 6597.81 3.05 1.69 .;
7.100 146.00 6599.32 6598.79 4.22 2.82

7.100 315.00 6600.24 6399.62 5.48 3.74
,

7.000- 40.00 6598.29 6597.92 3.05 1.69

7.000 146.00 6599.42 6598.88 4.22 2.82 ;

7.000 315.00 6600.34 6599.72 5.48 '3.74

5
6.000 34.00 6598.46 6598.02 2.72 1.66

6.000 123.00 6599.63 6598.92 3.53 2.83

6.000 261.00 6600.63 6599.72 4.37 3.83

5.000 34.00 6598.80 6598.42 2.89 1.60

5.000 123.00 6599.90 6599.33 3.85 2.70
5.000 261.00 6600.85 6600.12 4.72 3.65

4.000 34.00 6599.19 6598.83 2.92 1.58 '

4.000 123.00 6600.26 6599.72 3.98 2.66 t
*

4.000 261.00 6601.15 6600.52 4.94 3.55
t

*~ 3.000 23.00 6601.03 6601.03 4.33 1.03 |

3.000 76.00 6601.73 (601.73 5.53 1.73*

3.000 165.00 6602.40 6602.40 6.47 2.40 ;- *

k

2.000 23.00 6603.03 6603.03 4.35 1.03*

2.000 76.00 6603.74 6603.74 5.51 1,74*

2.000 165.00 6604.41 6604.41 6.43 2.41*

1

OlDEC92 15:55:58 PAGE 13 6

..

SECNO Q CWSEL CRIWS VCH DEPTH

+ 1.000 10.00 6610.71 6610.71 3.67 .71

1.000 35.00 6611.24 6611.24 4.71 1.24*

1.000 74.00 6611.72 6611.72 5.49 1.72 q*

s-

OlDEC92 15:55:58 PAGE 14 [

.i

,.

)

'

SUMMARY OF ERRORS AND SPECIAL NOTES

*

CAUTION SECNO= 3.000 PROFILE = 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 3.000 PROFILE = 1 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 3.000 PROFILE = 2 CRITICAL DEPTH ASSUMED '

CA1TTION SECNO= 3.000 PROFILE = 2 MINIMUM SPECIFIC ENERGY ,

CAUTION SECNO= 3.000 PROFILE = 3 CRITICAL DEFTH ASSUMED
CAUTION SECNO= 3.000 PROFILE = 3 MINIMUM SPECIFIC ENERGY .

'|
CAUTION SECNO= ' 2.000 PROFILE = 1 CRTTICAL DEFFH ASSUMED -

' CAUTION SECNO= 2.000 PROFILE = 1 MINIMUM SPECIFIC ENERGY 4

CAlfr!ON SECNO= - 2.000 PROFILE = 2 CRITICAL DEFTH ASSUMED s]
CAUTION SECNO= 2.000 PROFILE = 2 MINIMUM SPECIFIC ENERGY

g
CAUTION SECNO= 2.000 PROFILE = 3 CRITICAL DEFTH ASSUMED .1̂

CAUTION SECNO= 2.000 PROFILE = 3 MINIMUM SPECIFIC ENERGY

!
I

:i,

'
. - .



?

!

|

- !

/] CAUTION SECNO= 1.000 PROFILE = 1 CRTTICAL DEPTH A$$UMED
$

CAUTION SECNO = 1.000 PROFILE = 1 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 1.000 PROFILE = 2 CRITICAL DEITH ASSUMED r

CAUTION SECNO= 1.000 PROFILE = 2 MINIMUM SPECIFIC ENEROY l

CAITTION SECNO= 1.000 PROFILE = 3 CRITICAL DEFTH ASSUMED
CAUTION SECNO= 1.000 PROFILE = 3 MINIMUM SPECIFIC ENERGY

~ i

1

,

!
*

W

f

f

L

r

>

' |

1

I

1

!

4

:

.i
I

_ _ _ _ _ _ . ___--_-__--_i
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .g..... ......... ........ ................

* U.S. ARMY CORPS OF ENGINEERS .

*'

* HEC-2 WATER SURFACE PROFILES *

5
'

* . - * HYDROLOGIC ENGINEERING CENTER **

* 609 SECOND STREET, SUITE D ** Version 4.6.2; May 1991 *

* DAVIS, CALIFORNIA 95616-4687 ** *

!* RUN DATE DIDEC92 TIME 16:54:03 * (916) 756-1104* *-

............................................ ....................................... !

!

:
,

!

i

X X XXXXXXX XXXXX XXXXX
X XX X X X X ,

X XX X X
'XXXXXXX XXXX X XXXXX XXXXX

X XX X X -t
iX XX X X X

X X XXXXXXX XXXXX XXXXXXX
1

'

OIDEC92 16:54:03 PAGE 1 -

THIS RUN EXECUTED 01DEC92 16:54:03
.!.....................................

HEC-2 WATER SURFACE PROFILES
,

Version 4.6.2; May 1991 ,

.....................................

A

?

Tl DAY LOM.A - EXISTING COVER CHANNEL. DLCOV.DAT(Supercritical)
T2 OVERBANX N -0.020, CH ANNEL N = 0.020, Q = varies SUBCRIT., PMP.1/2 PMP,200yr |

T3 WESTERN NUCLEAR / ENERGY FUE!Ji JOBS 350. SHEPHERD MILLER,11/92 Imw

11 1 CHECK INQ NLW IDIR 57RT METRIC liVINS Q WSEL FQ

0 2 0 1 .02 0 0 0 6610.7 0

J2 NPROF IPLOT PRTYS XSECV XSECH FN ALLDC IBW CHNIM TTRACE

1 0 -1 0 0 0 -l
i*

J3 VARIABLE CODES FOR SUMMARY PRINTOUT ,

0 38 43 1 2 26 8 s

NC .02 .02 .02 0 0 .$
QT 3 10 35 74 '!

SECTION I
XI 1 7 47_5 72.5 210 210 210 0,000 6500 0 +

GR 113 47.5 110,5 57.5 110.2 58 5 110 60 110.2 61.5
GR 110.5 62.5 !!3 72.5

QT 3 23 76 165

SECTioN 2
XI 2 7 47.5 72.5 210 210 210 0 000 6500 0 i

GR 105 47.5 102.5 57.5 102.2 58.5 102 60 102.2 61.5
GR 102.5 62.5 105 72.5

- ... .



.. . . - . -
,

|
!

SECTION 3
X1. 3 7 47.5 72.5 200 200 ~ 200 0.000 '6500 0- |

Git '103 47.5 100.5 - 57.5 100.2 58.5 100 60 100.2 61.5 -|
CR ' 100.5 62.5 103 72.5 -|

SECTION 4 :
i

XI 4 7 47.5 72.5 200 200 200 0.000 6500 0

GR 100.6 47.5 98.1 . 57.5 97.8 58.5 97.6 60 97.8 61.5

GR 98.1 62.5 100.6 72.5 3

QT 3 34 123 261

i
OIDEC92 16:54:03 PAGE 2

. SECTION 5
XI 5 7 47.5 72.5 200 200 200 0.000 6500 0

GR 100.2 47.5 97.7 57.5 97.4 58.5 97.2 60 97.4 61.5

GR 97.7 62.5 100.2 72.5 .

!

-

SECTION 6
I

XI 6 7 47.5 72.5 75 75 75 0.000 6500 0 -

I
GR 99.8 47.5 97.3 57.5 97 58.5 96.8 60 97 61.5

GR 97.3 62.5 99.8 - 72.5
i

QT 3 40 146 315

SECTION 7 ,

XI 7 7 47.5 72.5 50 50 50 0.000 6500 0

GR 99.6 47.5 97.1 $7.5 96.8 58.5 96.6 60 96.8 61.5

GR 97.1 62.5 99.6 72.5 -

SECTION 7.1
.L

XI 7.1 7 47.5 72.5 150 150 150 0.000 6500 0

GR 99.5 47.5 97 57.5 96.7 58.5 96.5 60 96.7 61.5

-GR 97,0 62.5 99.5 72.5

SECTION 8
'X1 8 7 47.5 72.5 0 0 0 0.000 6500 0

GR 99.2 47.5 96.7 57.5 96.4 58.5 96.2 60 96.4- 61.5 .;
GR 96.7 62.5 99.2 72.5

1 1

'I
OIDEC92 16:54.03 PAGE 3

THIS RUN EXECITTED 01DEC92 16:54:11
.....................................

HEC-2 WATER SURFACE PROFILES .

s

Veramn 4 6.2; May 1991
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

|

NOTE. ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMM ARY OF ERRORS LIST
-

;

!
!

WESTERN NUCLEAR / ENERGY F -|

SUMMARY PRIKTOUT
!

i

SECNO Q CWSEL CRfWS VCil DEPTH

.

1.000 10.00 6610.59 6610.71 5.08 .59

'l

|

. .- -



. -. . + - .. - - . - . - . .

_

!

,

i

1.000 35.00 6611.00 6611.24 7.00 1.00

1.000 | 74.00 6611 36 6611.72 8A3 1.36

(
,

* .2.000 23.00 6602.71 6603.04 8.53 .71
* 2.000 76.00 6603.20 6603.74 11.07 : 1.20
* 1.000 165.00 6603.67 6604.42 12.88 1.67

3.000 1.;.00 6601.03 6601.03 436 1.03*

3.000 76.00 6601.71 6601.73 5.68 1,71*

** 3.000 165.00 6602.25 6602.40 737 2.25

* 4.000 23.00 6398A4 6598.63 6.21 .84 .

'!* 4.000 76.00 6598.98 6599 34 835 1.38

4.000 165.00 6599.58 6600.00 9.27 1.98

* 5.000 34.00 6598.43 6598.43 4.70 1.23 .

5.000 123.00 6599.32 6599.32 6.11 2.12*

5.000 261.00 6600.12 6600.12 7.07 2.92*

* 6.000 34.00 6598.03 6598.03 4.68 1.23

6.000 123.00 ' 6598.93 6598.93 6.04 2.13*

6.000 261.00 0599.72 6599.72 7.03 2.92*

i*

* 7.000 40.00 6597.92 6597.92 4.85 - 1J2 *

* 7.000 146.00 6598.89 6598.89 6.29 2.29 :

7,000 315.00 6599.72 6599.72 7.48 3.12*

* 7.100 40.00 6597.82 6597.82 4.83 1.32
* 7.100 146.00 6598.79 6598.79 6.29 2.29 <

* 7.100 315.00 6599.63 6599.63 7.46 3.13

1 ~!
i

_

OlDEC92 16:54:03 PAGE 15

SECNO Q CWSEL CRIWS VCH DEPTH

* 8.000 40.00 6597.52 6597.52 4.85 IJ2 |
8.000 146.00 6598A9 6598A9 6.27 2.29*

8.000 315.00 6599.33 6599.33 7.45 3.13*

1

OIDEC92 16:54:03 PAGE 16

SUMM ARY OF ERRORS AND SPECIAL NOTES

WARNING SECNO= 2.000 PROFILE = 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= 2.000 PROFILE = 2 CONVEYANCE CHANGE OLTTSIDE ACCEPTABLE RANGE
WARNING SECNO= 2.000 PROFILE = 3 CONVEYANCE CHANGE OUTSIDE ACCEIFTABLE RANGE

CAUTION SECNO = 3.000 PROFILE = 1 CRTTICAL DEf'TH ASSUMED
CAUTION SECNO= 3.000 PROFILE = 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 3.000 PROFILE = 1 WSEL ASSUMED BASED ON MIN DIFF -
CAUTION SECNO= 3.000 PROFILE = 120 TRIALS ATTEMFTEDTO BALANCEWSEL
WARNING SECNO= 3.000 PROFILE = 2 CONVEYANCECHANGEOITTSIDE ACCEPTABLERANGE ,

WARNING SECNO= 3.000 Ph.OFILE= 3 CONVEYANCE CHANGE OLTTSIDE ACCEPTABLE RANGE

WARNING SECNO= 4.000 PROFILE = 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANCE ~ '

WARNINO SECNO= 4.000 PROFILE = 2 CONVEYANCE CHANGE OUTSIDE ACCETTABLE RANGE

- CAUTION SECNO= 5.000 PROFILE = 1 CRTTICAL DEFTH ASSUMED

. - - - -__-_2-



.__ m .

?

i

CAITTION $ECNO= 5.000 PROFILE = 1 PROBABLE MINIMUM SPECIFlc ENERGY
bCALTTION SECNO= 5.000 PROFILE = 1 20 TRIALS ATTEMPTED TO BALANCE WSEL ^

DAITTION SECNO= ' 5.000 PROFILE = 2 CRITICAL DEFTH ASSUMED
CALTTION SECNO= 5.000 PROFILE = 2 PROBABLE MINNUM SPECIFIC ENERGY
CALTTION SECNO= 5.000 PROFILE = 2 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 5.000 PROFILE = 3 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 5.000 PROFILE = 3 PROBABLE MINNUM SPECIFIC ENERGY
CAtTTION SECNO= 5.000 PROFILE = 3 20 TRIALS ATTEMPTEDTO BALANCEWSEL

CAUTION SECNO= 6.000 PROFILE = 1 CRITICAL DEPTH ASSUMED
CAtTTION SECNO= 6.000 PROFILE = 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 6.000 PROFILE = 1 20 TRIALS ATTEMPTED TO BALANCE WSEL ,

CAUTION SECNO= 6.000 PROFILE = 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 6.000 PROFILE = 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO = 6.000 PROFILE. 2 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO = 6.000 PROFILE = 3 CRITICAL DEFTH ASSUMED
CAUTION SECNO= 6.000 PROFILE = 3 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 6.000 PROFILE = 3 20 TRIALS ATTEMITED TO BALANCE WSEL

CAtTTION SECNO= 7.000 PROFILE = 1 CRITICAL DEPTH ASSUMED
CAtTTION SECNO= 7.000 PROFILE = 1 PROBA8LE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 7.000 PROFILE = 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 7.000 PROFILE = 2 CRTTICAL DEITH ASSUMED *

CAUTION SECNO s 7.000 PROFILE = 2 PROBABLE MINIMUM SPECIFIC ENERGY
CALTTION SECNO= 7.000 PROFILE = 2 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAITTION SECNO= 7.000 PROFILE = 3 CRITICAL DEPTH ASSUMED < ,

CAUTION SECNO= 7.000 PROFILE = 3 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 7.000 PROFILE = 3 20 TRIAIJ ATTEMirTEDTO BALANCE WSEL e

CAUTION SECNO= 7.100 PROFILE = 1 CRITICAL DEFTH ASSUMED
CAUTION SECNO= 7.100 PROFILE = 1 PROBABLE MINIMUM SPECIFIC ENERGY

'

- CAITTION SECNO= 7.100 PROFILE = 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
, '

[AUTION SECNO= 7.100 PROFILE = 2 CRTTICAL DEFTH ASSUMED

%./ CAUTION SECNO= 7.100 PROFILE = 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 7.100 PROFILE = 2 20 TRIALS ATTEMI'TED TO BALANCE WSEL
CAUTION SECNO= 7.100 PROFILE = 3 CRTTICAL DEPTH ASSUMED

-1
OIDEC92 16:54:03 PAGE 17

i

CAUTION SECNO= 7.100 PROFILE = 3 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 7.100 PROFILE = 3 20 TRIALS ATTEMPTED TO BALANCE WSEL

i
CAUTION SECNO= 8.000 PROFILE = 1 CRITICAL DEPTH ASSUMED
CAtTTION SECNO= 8.000 PROFILE = 1 PROBABLE MINIMUM SPECIFIC ENERGY

( C AUTION SECNO= 8.000 PROFILE = 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
. CAUTION SECNO= 8.000 PROFILE = 2 CRITICAL DEirTH ASSUMED

'

, CAUTION SECNO= 8.000 PROFILE = 2 PROBABLE MINIMUM SPECIFIC ENERGY
| CAITTION SECNO= 8.000 PROFILE = 2 20 TRIALS ATTEMPTED TO BALANCE WSEL

CALTTION SECNO= 8.000 PROFILE = 3 CRITICAL DEI'TH ASSUMED
CAUTION SECNO = 8.000 PROFILE = 3 PROBABLE MINIMUM SPECIFIC ENERGY

'

CAUTION SECNO= 8.000 PROFILE. 3 20 TRIALS ATTEMPTED TO BALANCE WSEL

,

:
!

i

i O
|

|
i

[' ,
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'

* . HEC 2 WATER SURFACE PROFILES * * U.S. ARMY CORPS OF ENGINEERS * '~
'* * * HYDROLOGIC ENGINEERING CENTER *

vsrsion 4.6.2; May 1991 609 SECOMO STREET, SUITE D
. {Jt.s

* * *

* *- DAVIS, CALIFORNIA 95616-4687 *

- \
RUN DATE 04NOV93 T.IME 22:02:04 * * #

(916) 75611D4 *

... ..........................**......... ............... .................. ..

t
.I

i

X X XXXXXXX XXXXX XXXXX

X X X X X X X

X X X X X

XXXXXXX XXXX X XXXXX XXXXX ,

X X X X X i

X X X X X X

X X XXXXXXX XXXXX XXXXXXX

1 .

04Nov93 22:02:04 PAGE 1 j

i

THIS RUN EXECUTED 04NOV93 22:02:04
......**.........**.....**.....**.... ,

1-2WATERSURFACEPROFILESs.

Version 4.6.2; May 1991
.....................................

1

T1 C0YOTE CREEK RECLAMATION, AML 16 G EXISTING CHANNEL DESIGN

T2 SUPERCRIT, 200YR (24HR),PHP --FILE: R:\ PROJECTS \350\ HEC 2\RREVSPXS.DAT

T3 ENERGY FUELS, JOBW350, SHEPHERD MILLER, 10/93 kmw

J1 ! CHECK INQ NINV IDIR STRT METRIC HVINS 0 WSEL FQ

0 2 0 1 .015012 0 0 0 6555.17 0

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

1 0 -1 0 0 0 -1 I

P

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

38 43 8 26 25 5 42 17 33 4

ci 1 1476

0
(

1

!
1

1,

_



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

NC .0389 .0389- .0389- .1 .3

x1- 0 4 0 42 100 100 100 0 6000 0

-i 556 0. 550.5 11 550.5 31 556 42 -

!e

l

x1 1 4 0 42 100 100 100 0 6000 0- I
GR 554.61 0 549 11 549 31 554.61 42 |

I

,

x1 2 4 0 42 100 100 : 100 0 6000 0

GR 553.23 0 547.50 11 547.50 31 553.23 42
i

'X1- 3 4 0 42 100 100 100 0 6000' O

- GR 551.84 0 546 11 546 31 551.84 42
i

x1 4 4 0 42 33 33 33 0 6000 0

GR 550.46 0 544.5 11 544.5 31 550.46 42

.

NC .0341 .0341 .0341 .1 .3

x1 10 4 0 44 50 50 50 0 6000 0

- GR 550 0 544 12 544 32 550 44

,

1 >

04WOv93 22:02:04 PAGE 2-

x1 10.2 4 0 44 40 40 40 0 6000: 0 ;

GR 549.44 0 543.72 12 543.72 32 549.44 - 42 :

.I
NC .0513 .0513 .0513 .1 .3

'

x1 10.5 4 0 42 50 50 50 0 6000 0 i

GR 549 0 543.5 11 543.5 31 549 42 .
.

x1 11 4 0 42 50 50 50 0 6000 0

GR 545.04 0 539.54 11 539.54 31 545.04 42 .'

x1 12 4 0 42 39 39 39- 0- 6000 0

- GR 541.05 0 535.59 11 535.59 31 541.08 42 !

>

NC' .0404 .0404 .0404 .1 .3
' x1 20 4 0 42 100 100 100 0.000 6000 0

GR 538 0 532.5 11 532.5 31 538 42

1

!

|
;

)

, . . - .-- .. . . - - .



m . . . _ . . _ _ . _ . . . _ _.. _ . . - _. .. _ . _ _ _ . . . .

1

I

l

x1 21 4' 0 42 .- 100 100 100 0.000 6000 0

. -GR 535.42 0 529.92 11' 529.92 31 535.42 42 :j
-

y
4

\ 22 4 0 42 100 100 100 -0.000 6000 0> w

- GR . 1532.84 0 527.34 11 - 527.34 31 532.84 42 i
'I

1

X1 23 4 0 42 100 100 100 0 6000 0

GR 530.26 0 $24.76 11 524.76 31 530.26 42 1

x1 24 4 0 42 100 100 100 0- 6000 0
'

GR 527.67 0 522.18 11 522.18 31 527.67 42 i

,

|

-x1 25 4 0 42 100 100 100 0 6000 .O ;
GR 525.10 0 519.60 11 519.60 31 525.10 42 [

1

[

X1 26 4 0 42 20 20 20 0 6000 0 .. ;

GR 522.52 0 517.016 11 517,016 31 522.52 42 ,

i

-NC .0393 .0393 .0393 .1 .3

'
1

04NOV93 22:02:04 PAGE 3 i

!
>

x1 30 4 0 42 100 100 100 0.000' 6000 0

GR 522 0 516.5 11 516.5 31 522 42 -|
>

i

x1 31 4 0 42 100 100 100 0.000 6000 0

GR 519.82 0 514.33 11 514.33 31 519,82 42

x1 32 4 0 42 100 100 100 0.000 6000 0 .i
GR 517.65 0 512.15 11 512.15 31 517.65 42

;

i
x1 33 4 0 42 100 100 100 0.000 6000 0

'
GR 515.48 0 509.97 11 509.97 31 515.48 42

!

i

x1 34 4 0 42 100 100 100 0.000 6000 0 >

GR - 513.30 0 507.8 11 507.8 31 513.3 42
'

t
s

fx1 35 4 0 42 100- 100 100 0.000 - 6000 0

GR' 511.13 'O' 505.63 11 505.63 31 511.13 42

'
,

|

|
1

i

I
,

i

y-n -, . . , _ , , ---



._ . .-

1

1

i

|
. xt - 36 '4 0- 42 67 67 67' O.000 6000 0 l
CR 508.96 0 503.46 11 503.46 31 508.96- 42 '!

.I
.0313 .0313 .0313 .1 .5 )

x1 40 4 0 57 100 100 100 0.000 6000 0
'

GR 507.5 - 0 502 11 502 46 507.5 57

x1 41 4 0 57 100 100 100 0.000 6000 0

GR 507.25 0 501.75 11 501.75 46 507.25 57 ,

x1 42 4 0 57 100 100 100- 0.000 6000 0 ,

GR 507 0 501.5 11 501.5 46 507 57 ,

x1 43 4 0 57 100 100 100 0.000 6000 0

GR 506.75 0 501.25 11 501.25 46 506.75 57

.

x1 44 4 0 57 100 100 100 0.000 6000 0

GR 506.5 0 501 11 501 46 506.5 57 s

,

1

04NOV93 22:02:04 PAGE 4'
{

!

x1 45 4 0 57 97 97 97 0.000 6000 0 |
'

GR 506.25 0 500.75 11 500.75 46 506.25 57

;

x1 50 4 0 53 200 200 200 0.000 6000 0

GR 506 0 500.5 9 500.5 44 506 53

NC .0329 .0329 .0329 .1 .5
:

x1. 51 4 0 82 0 0 0 0.000 6000 0
r

GR 503 0 5n0 6 500 76 503 82

'

THIS RUN EXECUTED 04NOV93 22:02:08
.....................................

HEC-2 WATER SURFACE PROFILES i

Version 4.6.2; May 1991 )
4.....................................

J

_

R

i

!
:

I

t
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.

- ' EDTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY CF ERRO2S LIST 1

FUELS, J06#350, $HEPHe
. g

\ W.1ARY PRINTOUTw

i

j

SECNO Q DEPTH VCH AREA 10*KS ELMIN K*XWCH K*CHSL TOPWIO

* . .000 *676.00 4.68 10. 74 137.47 157.09 6550.50 38.90 .00 '38.73.

* 1.000 1476.00 4.69 10.77 137.00 157.41 6549.00 38.90 -15.00 38.40

* 2.000 1476.00 4.71 10.80 136.62 157.42 6547.50 38.90 15.00 38.07

* 3.000 1476.00 4.72 10.82 136.39 157.07 6546.00 38.90 -15.00 37.78

* 4.000' 1476.00 6.73 10.85 136.00 157.17 6544.50 38.90 -15.00 37.47

10.000 1476.00 4.40 11. 70 126.18 153.72 6544.00 34.10 -15.15 37.54
.

* 10.200 1476.00 4.70 10.81 136.54 121.29 6543.72 34.10 -5.61 38.08

!
* 10.500 1476.00 4.67 10.77 137.09 275.33 6543.50 51.30 -5.49 38.69 '

i

* 11.000 1476.00 3.26 17.05 86.59 -1018.91 6539.54- 51.30 79.20 33.06 .

12.000 1476.00 3.58 15.19 97.18 731.93 6535.59 51.30 79.00 34.33
,

20.000 1476.00 3.33 ~16.63 88. 75 . 588.73 6532.50 40.40 - 79.23 33.32 *

* 21.000 1476.00 4.59 11.02 133.97 182.21 6529.92 40.40 -25.80 38.36

22.000 1476.00 4.03 13.09 112.77 296.(9 6527.34 40.40 -25.80 36.09

23.000 1476.00 4.31 11.96 123.41 229.77 6524.76 40.40 25.80 37.25

24.000 1476.00 4.13 12.63 116.84 268.45 6522.18 40.40 -25.80 36.56 i

25.000 1476.00 4.24 12.26 120.35 246.70 6519.60 40,40 -25.80 36.92
,

26.000 1476.00 4.15 12.56 117.52 263.82 6517.02 40.40 -25.84 36.60

1

04NOV93 22:02:04 PAGE. 13
2

SECh0 0 DEPTH VCM AREA 10*KS ELMIN K*XNCH K'CHSL TOPWID

I

30.000 1476.00 4.21 12.38 119.20 239.90 6516.50 39.30 -25.81 36. 79 I

31.000 1476.00 4.44 11.53 128.06 195.97 6514.33 39.30 -21.70 37.77

U



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

,

32.000 1476.00 4.26 '12.14 121.56 226.93 6512.15 39.30 -21.80 37.05

33.000 1476.00 4.38- 11.74 125.68 2'06.37 ' 6509.97 39.30 -21.80 37.47-
i

34.000 1476.00 4.30 12.02 122.75 ; 220.73 6507.80 39.30 ' 21.70 37.18 |

i

35.000 1476.00 4.34 11.83 124.25 213.31 6505.63 39.30 21.70 37.34'

' 36.000 1476.00 4.29 12.01 122.90 219.99 6503.46 39.30 21.70 37.19' !

'

40.000 1476.00 2.45 15.08 97.85 368.61 6502.00 31.30 21.79 -44.81
i
!

41.000 1476.00 3.54 9.90 149.09 103.60 6501.75 31.30 -2.50 49.17*~

* 42.000 1476.00 3.54 9.92 148.73 104.35 6501.50 31.30 2.50 49.14-

N
* 43.000 1476.00 3.54 9.92 148.73 104.35 6501.25 31.30 -2.50 49.14

!
,

* 44.000 1476.00 3.54 9.92 148.73 104.35 6501.00 31.30 2.50 49.14

* 45.000 1476.00 3.54 9.92 148.73 104.35 6500.75 31.30 2.50 49.14'
.

* 50.000 1476.00 3.59 10.05 146.85 103.10 6500.50 31.30 2.58 46.76

* 51.000 1476.00 2.34 8.46 174.39 125.15 6500.00 32.90 -2.50 79.34
;

1 ;

04NOV93 22:02:04 PAGE 14

i

SUMMARY OF ERRORS AND SPECIAL NOTES -|

CAUTION SECN0= .000 PROFILE = 1 CRITICAL DEPTH ASSUMED

+
CAUT10N SECN0= 1.000 PROFILE = 1 CRITICAL DEPTH ASSUMED
CAUTION SECN0= 1.000 PROFILE = 1 PP0BABLE MINIMUM SPECIFIC ENERGY
CAUTIDN SECN0= 1.000 PROFILE = 1 20 TRIALS ATTEMPTED TO BALANCE WSEL !

CAUTION SECN0= 2.000 PROFILE = 1 CRITICAL DEPTH ASSUMED
,

CAUTION SECN0= 2.000 PROFILE = 1 PROBABLE MINIMUM SPECIFIC ENERGT

CAUTION SECN0= 2.000 PROFILE = 1 20 TRI ALS ATTEMPTED TO BALANCE WSEL
,

CAUTION SECN0= 3.000 PROFILE = 1 CRITICAL DEPTH ASSUMED |
-

CAUTION SECN0= 3.000 PROFILES 1 PROBABLE MIN! MUM SPECIFIC ENERGY ]
CAUTION SECN0= 3.000 PROFILES 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

CAUT!DN SECN0= 4.000 PROFILE = 1 CRITICAL DEPTH ASSUMED
CAUTION SECN0s 4.000 PROFILE = 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECN0= 4.000 PROFILES 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

- CAUTION SECN0= 10.200 PROFILES 1 CRITICAL DEPTH ASSUMED

i

o,

i

|

i
i

---w - - -- - - 3 .- - *



CAUTIDN SECN0= 10.200 PROFILEn 1 PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECN0= 10.200 PROFILE = 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

ION SECN0= 10.500 PROFILE = 1 CRITICAL DEPTH ASSUMED

IDN SECN0= 10.500 PROFILE = 1 PROSABLE MINIMUM SPECIFIC ENERGT

10N SECN0= 10.500 PROFILE = 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

WARNING SECN0= 11.000 PROFILE = 1 CONVEY ANCE CHANGE DUTSIDE ACCEPT ABLE RANGE

WARNING SECN0= 21.000 PROFILE = 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECN0= 41.000 PROFILE = 1 CRITICAL DEPTH ASSUMED

CAUTION SECN0= 41.000 PROFILE = 1 PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECN0= 41.000 PROFILE = 1 20 TRIAts ATTEMPTED TO BALANCE WSEL

CAUTION SECN0= 42.000 PROFILE = 1 CRITICAL DEPTH ASSUMED

CAUTION SECN0= 42.000 PROFILE = 1 PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECN0= 42.000 PROFILE = 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

CAUTION SECh0s 43.000 PROFILE = 1 CRITICAL DEPTH ASSUMED

CAUTION SECN0= 43.000 PROFILE = 1 PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECN0= 43.000 PROFILE = 1 20 TRIALS ATTEMPTED TO CALANCE WSEL .

CAUTION SEch>= 44.000 PROFILE = 1 CRITICAL DEPTH ASSUMED

CAUTION SECID= 44.000 PROFILE = 1 PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECN0= L4.000 PROFILE = 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

CAUTION SECN0= 45.000 PROFILE = 1 CRITICAL DEPTH ASSUMED

CAUTION SECN0= 45.000 PROFILE, 1 PROBABLE MINIMUM SPECIFIC ENERCY

('~'T!DN SECN0s 45.000 FROFILE3 1 20 TRIALS ATTEMPTED TO BALANCE WOEL

5,
CAUTION SECN0= 50.000 PROFILE = 1 CRITICAL DEPTH ASSUMED

1

04Nov93 22:02:04 PAGE 15

CAUTION SECN0= 50.000 PROFILE 3 1 PROBABLE MIN! MUM SPECIFIC ENERGY

CAUTION SECN0= 50.000 PROFILE = 1 20 TRIALS ATTEMP1ED TO BALANCE WSEL

CAUTION SECN0= 51.000 PROFILE = 1 CRITICAL DEPTH ASSUMED

CAUTION SECN0= $1.000 PROFILEn 1 PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECN0= 51.000 PROFILE = 1 20 TRIALS ATTEMPTED TO BALANCE WSEL

,~ .

/
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* HEC 2 WATER SURFACE PROFILES *

)
* U.S. ARMY CORPS OF ENGINEERS . *

* . * *
NYDROLOGIC ENGINEERING CENTER * *

* Varsion 4.6.2; May 1991 609 SECOND STREET, SUITE D
* * *#

"

fj DAVIS, CALIFORNIA 95616-4687 *
* *

%,_,AUN DATE 04NOV93 TIME 22:00:53 * * (916) 756-1104 * -

r
. ......................**........... .......... .....**............ ....

I

!

X X XXXXXXX XXXXX XXXXX
i

X X X X X X X

X X X X X '

XXXXXXX XXXX X XXXXX XXXXX
'

X X X X X

.
X X X X X X

,

X X XXXXXXX XXXXX XXXXXXX

1 .

04NOV93 22:00:53 PAGE 1

THIS RUN EXECUTED 04Nov93 22:00:53
...ee ..............................

~~*C 2 WATER SURFACE PROFILES.

,h
Version 4.6.2; May 1991

.....................................

T1 C0YOTE CREEK RECLAMAT!DN, AML-16-G EXISTING CHANNEL DESIGN

T2 SUBCRIT, 200YR (24HR),PMP - FILE: R:\ PROJECTS \350\ HEC 2\SUBCRICO. CAT

T3 ENERGY FUELS, JOB #350, SHEPHERD MILLER, 10/93 kmw

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

0 2 0 0 .025 0 0 0 6502.34 0

)J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHN!M ITRACE

1 0 -1 0 0 0 -1

J3 VARIABLE CDCES FOR SUMMARY PRINTOUT

38 43 8 26 25 5 42 17 33- 4
|
,

QT 1 1476

>

I

_ _ _ _



., . -, , . . - . . -

.
EC - .0329 .0329 .0329 .1 .5 l

X1 51 4 0 88 0' 0 0 0.000 6000 0 i
~

^

GR 505' O 500 9 500 79 505 88

-(
~

50 4 0 53 ' 200 200 200 0.000 6000 0

OR 506 0 500.5 9 500.5 44 506 53

NC .0313 .0313 .0313 .1 .5
l

xi- 45 4 0 57 97 97 97 0.000 6000 0 |

GR 506.25 0 500.75 11 500.75 46 506.25 57 ]
i

x1 44 4 0 57 100 100 100 0.000 6000 0- ;

GR 506.5 0 501 11 501 46 506.5 57 I
: !

1

s
'

x1 43 4 0 57 100 100 100 0.000 6000 0

GR 506.75 0 501.25 11 501.25 46 506.75 57

|*

"
1

,

04N0v93 22:00:53 PAGE .2 i
,

9

x1 42 4 0 57 100 100 100 0.000 6000 0

GR 507 0 501.5 11 501.5 46 .507- 57

x1 41 4 0 57 100 100
.

-I,

100 0.000 6000 0 i

GR - 507.24 0 501.75 11 501.75 46 507.24 57 ,

i

x1 40 4 0 57 100 100 100 0.000 6000 0

GR 507.5 0 502 11 502 46 507.5 57 i

.

NC .0393 .0393 .0393 .1 .3 i

i

x1 36 4 0 42 67 67 67 0.000 6000 0

GR 50s.96 0 503.46 11 503.46 31 508.96 42 I

,

i
X1 35 4 0 42 100 100 100 0.000 6000 0

GR 511.13 0 505.63 11 505.63 31 511.13 42 t

!
,

f
11 34 4 0 42 100 100 100 0.000 6000 0 |
GR 513.30 0 507.8 11 507.8 31 513.3 42 l

!

'i
y1 33 4 0 42 100 100 100 0.000 6000 0 ;- j

1

?

?

-q
;

!

;
;

;

!

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

.GR~.515.48 0 509.98 11 509.98 31 515.48 42

x. 32 4 0 42 100 100 100 0.000 6000 0[) 517.'65 0 512.15 11 512.15 31 517.65 42

x1 31 4 0 42 100 100 100 0.000 6000 0-

{
'

GR 519.82 0 514.33 11 514.33 31 519.82 42

:

- . x1 30 .4 0 42 100 100 100 0.000 6000 0

GR $22 0 516.5 11 516.5 31 522 42

'
ac .0404 .0404 .0404 .1 .3
x1 26 4 0 42 20 20 20 0 6000 0

GR ' 522.52 0 517.02 11 517.02 31 522.52 42

1

X1 25 4 0 42 100 100 100 0 6000 0'
GR 525.10 0 519.60 11 519.60 31 525.10 42

;

'

1

04Nov93 22:00:53 PAGE 3
.

x1 24 4 0 42 100 100 100 0 6000- 0

527.67 0 522.18 11 522.18 31 527.67 ' 42
:
>

X1 - 23 4 0 42 100 100 100 0 6000 0. '

GR 530.26 0 524.76 11 524.76 31 530.26 42 '

|

x1 22 4 0 42 100 100 100 0.000 6000 0

Ga 532.84 0 527.34 11 527.34 31 532.84 42

j

!

x1 21 4 0 42 100 100 100 0.000 6000 0 I

GR 535.42 0 529.92 11 529.92 31 535.42 42

x1 20 4 0 42 100 100 100 0.000 6000 0 -

GR 538 0 532.5 11 532.5 31 538 42 j

NC .0513 .0513 .05i3 .1 .3

X1 12 4 0 42 39 39 39 0 6000 0

GR 541.08 0 535.59 11 535.59 31 541.08 42

X1 11 4 0 42 50 50 50 0 6000 0

-



_ . .

'l
' ,)

GR . 545.04 0 539.54 11 539.54 31 545.04 42'

.

.
10.5 4 0 42 50 50 50 0 6000 0

u-
-

549 0- 543.5 11 543.5 31 549 42 |

1
:

- NC .0341 .0341 .0341 .1 .3 '

- x1 10.2 4 0 44 40 40 40 0 6000 0

GR 549.44 0 543.72 12 543.72 32 549.44- 42 i

i
4

x1 10 4 0 44 50 50 50 0 6000 0 >

. GR 550 0 544 12 544 32 550 44 .i

NC .0381 .0381 .0381 .1 .3

x1 4 4 0 42 33 33 33 0 6000 0 .f
GR 550.46 0 544.5 11 544.5 31 550.46 42

,

!

1 .

04Nov93 22:00:53 PAGE 4

!

,

x1 3 4 0 42 100 100 100 0 6000 0

GR 551.84 0 546 11 546 31 551.84 42 - I
't

,

2 4 0 42 100 100 100 0 6000. -0

GR 553.23 0 547.50 11 547.50 31 553.23 42

,

!

x1 1 4 0 42 100 100 100 0 6000 0

GR 554.61 0 549 11 549 31 554.61 42 j

x1 0 4 0 42 100 100 100 0 6000 0

GR 556 0 550.5 11 550.5 31 556 42 1;

r

THIS RUN EXECUTED 04NOV93 22:00:57 ..
!

................****.................

HEC 2 WATER SURFACE PROFILES

version 4.6.2; May 1991
a. ......................**.......

'

_

NOTE ASTERISC (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST |

s

-CY FUELS, JOBt350, SHEPH ,

!

.

, -m , .-, oc---- . , - - +. v, , . . , , - w . - , -
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|

|

$UMMARY PRINT 0tJT j
!

l
SECNO Q DEPTH VCH AREA 10*K$ ELMIN K*XNCH K*CHSL TOPWID

51.000 1476.00 2.35 8.48 174.10 124.20 6500.00 32.90 .00 ' 78.44*

50.000 1476.00 3.84 9.31 158.50 90.61 6500.50 32.90 2.50 47.57

* 45.000 1476.00 4.78 6.93 212.93 36.23 6500.75 31.30 2.58 54.12

44.000 1476.00 4.93 6.67 221.41 32.34 6501.00 31.30 2.50 .54.74 .

|
!

43.000 1476.00 5.03 6.52 226.34 30.33 6501.25 31.30 2.50 55.10 -j
!

42.000 1476.00 5.10 6.42 230.01 28.95 6501.50 31.30 2.50 55.36 J

41.000 1476.00 5.15 6.34 232.98 27.91 6501.75 31.30 2.50 55.61 |

1
'

40.000 1476.00 5.19 6.28 235.11 27.16 6502.00 31.30 2.50 55.73
.

** 36.000 1476.00 4.68 1 0. 75 137.24 161.08 6503.46 39.30 21.79 38.70

* 35.000 1476.00 4.68 10.74 137.43 160.46 6505.63 39.30 21.70 38.72 '

* 34.000 1476.00 4.68 10.75 137.30 160,90 6507.80 39.30 21.70 38.71 i

* 33.000 1476.00 4.68 10.75 137.30 160.90 6509.98 39.30' 21.80 38.71-

32.000 1476.00 4.68 10.75 137.30 160.90 6512.15 39.30 21.70 38.71

F
* 31.000 1476.00 4.68 10.74 137.38 160.74 6514.33 39.30 21.80 38.74

'

*- 30.000 1476.00 4.48 10.75 137.30 160.90 6516.50 39.30 21.70 38.71.

* 26.000 1476.00 4.68 10.75 137.30 170.03 6517.02 40.40 26.00 38.71

* 25.000 1476.00 4.68 10.75 137.30 170.03 6519.60 40.40 25.80 38.71

>

1

''04NOV93 22:00:53 PAGE 13

SECNO Q DEPTH VCH AREA 10*KS ELMIN K*XNCH K*CMSL TOPWID

* 24.000 1476.00 4.68 10.74 137.38 169.86 6522.18 40.40 25.80 38.74

23.000 1476.00 4.68 10. 75 137.30 170.03 6524.76 40.40 25.80 38.71*

1

* 22.000 1476.00 4.68 10.75' 137.30 170.03 6527.34 40.40 25.80 38.71

* ' 21.000 1476.00 4.68 10.75 137.30 170.03 6529.92 40.40 25.80 38.71

>

k

[
_. .._ ___ .. - . _ . . . . -



* 20.000 1476.00 4.68 10.75 137.30 170.03 6532.50 40.40 25.80 38.71

* 12.000 1476.00 4.68 10.74 137.38 273.90 6535.59 51.30 79.23 38.74

t'~

( 11.000 1476.00 4.68 10.75 137.30 274.15 6539.54 51.30 79.00 38.71
%
* 10.500 1476.00 4.68 10.75 137.30 274.15 6543.50 51.30 79.20 38.71

* 10.200 1476.00 5.67 8.43 175.10 60.38 6543.72 34.10 5.49 41.80

10.000 1476.00 5.76 8.13 181.55 55.41 6544.00 34.10 5.61 43.04

4.000 1476.00 5.25 9.47 155.83 102.79 6544.50 38.10 15.15 39.38

* 3.000 1476.00 4.71 10.86 135.97 152.00 6546.00 38.10 15.00 37.74

2.000 1476.00 4.78 10.57 139.62 142.03 6547.50 38.10 15.00 38.37

1.000 1476.00 4.70 10.74 137.40 149.79 6549.00 .D.10 15.00 38.44

.000 1476.00 4.72 10.63 138.79 146.67 6550.50 38.10 15.00 38.86
.

1

04NOV93 22:00:53 PAGE 14

SUMMART OF ERRORS AND SPECIAL NOTES

C
CAUTION SECN0= 51.000 PROFILE = 1 CRITICAL DEPTH ASSUMED

WARNING SECNO= 45.000 PROFILE = 1 CONVEYANCE CHANCE OUTSIDE ACCEPTABLE RANCE

CAUTION SECN0= 36.000 PROFILE = 1 CRITICAL DEPTH ASSL*1ED ;

CAUTION SECN0= 36.000 PROFILE = 1 MINIMUM SPECIFIC EkERGY

CAUTION SECN0= 35.000 PROFILE = 1 CRITICAL DEPTH ASSUMED
CAUTION SECN0= 35.000 PROFILE = 1 MINIMUM SPECIFIC ENERGY

CAUTION SECN0= 34.000 PROFILE = 1 CRITICAL DEPTH ASSUMED
CAUTION SECN0= 34.000 PROFILES 1 MINIMUM SPECIFIC ENERGY

CAUTION SECN0= 33.000 PROFILE = 1 CRITICAL DEPTH ASSUMED
CAUTION SECN0= 33.000 PROFILE = 1 MINIMUM SPECIFIC ENERGY

i

CAUTION SECN0s 32.000 PROFILE = 1 CRITICAL DEPTH ASSUMED
CAUTION SECn10= 32.000 PROFILE = 1 MINIMUM SPECIFIC ENERGY

CAUTION SECN0= 31.000 PROFILE = 1 CRITICAL DEPTH ASSUMED
CAUTION !ECN0= 31.000 PROFILE = 1 MIN! MUM SPECIFIC ENERGY

CAUTION SECN0= 30.000 PROFILE = 1 CRITICAL DEPTN ASSUMED

- - - -
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,

,

CAUTION SECNom 30.000 PROFILE = 1' MINIMUM SPECIFIC ENERGY

' CAUTION SECNo= 26.000 PROFILE = 1 CRITICAL DEPTH ASSUMED

CAUTION SECN0= 26.000 PROFILE = 1 MINIMUM SPECIFIC ENERGY
'%

_

,

' ION SECNo= 25.000 PROFILE = 1 CRITICAL DEPTM ASSUMED
'

CAUT!DN SECND= 25.000 PROFILE = 1 MINIMUM SPECIFIC ENERGT

CAU71DN SECN0= 24.000 PROFILE = 1 CRITICAL DEPTH ASSUMED

CAUTION SECN0= 24.000 PROFILES 1 MINIMUM SPECIFIC ENERGY

CAUTION SECN0= 23.000 PROFILE = 1 CRITICAL DEPTH ASSUMED

CAUTION SECNo= 23.000 PROFILE = 1 MINIMUM SPECIFIC ENERGY

- CAUT10N $ECNO= 22.000 PROFILE = 1 CRITICAL DEPTH ASSUMED

CAUTIDN SECN0= 22.000 PROFILES 1 MINIMUM SPECIFIC ENERGY

CAUTION SECN0= 21.000 PROFILE = 1 CRITICAL DEPTH ASSUMED I

CAUTION SECNO= 21.000 PROFILE = 1 MINIMUM SPECIFIC ENERGY

CAUTION SECN0= 20.000 PROFILE = 1 CRITICAL DEPTH ASSUMED '

CAUTION SECNO= 20.000 PROFILE = 1 MINIMUM SPECIFIC ENERGT i.

'
CAUTIDN SECNO= 12.000 PROFILE = 1 CRITICAL DEPTH ASSUMED

CAUTION SECNO= 12.000 PROFILE = 1 MIN! MUM SPECIFIC ENERGY ,

i
CAUT!DN SECNO= 11.000 PROFILES 1 CRITICAL DEPTH ASSUMED |
CAUTION SECN0= 11.000 PROFILE = 1 MINIMUM SPECIFIC ENERGY

1 [

s04WOV93 22:00:53 PACE 15 ' i

' CAUTION SECNO= 10.500 PROFILE =.1 CRITICAL DEPTH ASSUMED

CAUTION SECWo= 10.500 PROFILE = 1 MINIMUM SPECIFIC ENERGY

WARNING SECNo= 10.200 PROFILE = 1 CONVEYANCE CHANGE DUTSIDE ACCEPTABLE RANGE

h

' CAUTION SECN0= 3.000 PROFILES 1 CRITICAL DEPTH ASSUMED . '
.

CAUTIDW SECNO= 3.000 PROFILE = 1 MINIMUM SPECIFIC ENERGY I

|
i

-!

ti

..

>

>

|
~

:
t

t

4
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RIPRAP SIZING
. f

,

g CORPS OF ENGINEERS METHOD :
1

4

'

. |

1

i
,

9
.

!
4

1

I
.

i
n

O
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NORMAL DEPTII CALCULATION AND RIPRAP SIZING USING'COE METilOD -

' Location:' DAY LOMA HEAP LEACH PAD
CONCEFTUAL DESIGN

{ RECIAIMED COVER . CHANNEL RIPRAP DESIGN: 200yr/24 hr EVENT
|

OV
Channel hydraulic properties:

===== ===== ======== =====

Bow (cfs): 40
i

Assumed D.50 (f:): 0.16 |
Manning's n: 0.0291

Bottom Width (ft): 0

Right Sue Slope, z: 4

Left Side Slope, z: 4 .!
' Channel Slope (ft/ft): 0.01

,

===== = = = = = = = = = = = = = =====

:

OPro " Solve For" tool: i

Depth (ft) = 1.540 j
variable: formula: Hydraulic Radius (ft) = 0.747 '

Crcss-Sectional Area (sq ft) = 9.49 - i
,

Depth F(y) Average Velocity (fps) = 4.22 |z
'

Topwidth (ft) = 1232
1.5402 -0.00 Froude Number = 0.85

Flow Condition: subentical

-!
;

.

rap size:
.

;I
INP1JT CO EFFICIENTS: (see manual for desenption) ' #

Safety Factor: 1.1 (no addition is applied) i
Shape Coefficient: 03 (for angularrock) ;

Curvature Coeffleient: 1.23 (adjusted for R/W)
Thickness Coefficient: 1 (thickness = 1 * D100)

INPUT Side Slope (It1V): 4 i

side slope angle (deg): 14.0
*

INPUTang;e of repose (deg): 40

constant K1: 0.926 '

INPUTrock specific gravity: 2.65

Velocity (fp): 4.216

' Depth (ft): 1.540 [
,

D.30 rock size (ft): 0.11 ,

D 30 rock size (in): 13 f
,

D.50 rock size (ft): 0.15 (assuming D30 = 0.7 * D50) .|
D-50 roct size (in): 1.8 '

. .

jg COE,1991. Hydraulic Design of Bood Control Channels,
cM 1110 2-1601, pp. 31 3 7 j

'|
|
;

s

?

|

.. . . . _ _ _ , - - _ _ . - _. - . _ . I
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RIPRAP SIZING USINO 1970 COE METHOD ,

Ref: COE,1970. Hydraulic Design of Flood Control Channels,
EM 1110 21601, pp.37 47.

File: R:\ PROJECTS \350iOPRO\COE70.WQ1 ;

_ g]c: 11/04/93 <

ystion: DAY LOMA
SECTION O 10 |

,

INPUT COEFFICIENTS: (see manual for description)
;

INPUT: radius of curv. (ft)= 275 = = = = = = = = = = = = = = = = = = = = = = = = = = - *

' INPUT: topwidth of flow (ft)= 38.02 Flow (cfs): 1476' >

R/W= 7.2 Riprap D.50 (ft): 0.91666 -

INPUT: side slope (xH:1V)= 2 Manning's n: 0.0389 ;

. side slope angle (deg)= 26.6 Bottom Width (ft): 20 i

INPUT: angle of repose (deg)= 40 Right Side Slope, z: 2 .

INPUT: rock specific gravity = 2.65 Left Side Slope, z: 2 ,

'

Channel Slope (ft/ft): 0.0151
INPUT: velocity (fps)= 11.070 = = = = = = = = = = = = = = = = = = = = = = = = = =

. INPUT: depth (ft)= 4.600 i

. .

:

D.50 BOUNDARY BEND BOTTOM SIDE SLOPE BOTTOM SIDE SLOPE i

(ft) SHEAR SHEAR SHEAR SHEAR SF SF "

(PSO (P50 (P50 (P50 [
_ . . --- . ;

0.9166 2.253 2.639 3.775 2.712 1.43 1.03 ']
0.8333 2.152 2.521 3.432 2.465 1.36 0.98-r

.

0.5 1.712 2.005 2.059 1.479 1.03 0.74 i

0.41666 1.587 1.859 1.716 1.233 0.92 0.66 .;
0.333 1.451 1.700 1.371 0.985 0.81 0.58

t

)

.

i

!
|

1

!

. _ _ _ _ _ _ _ _ _ _ _ _ _
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APPENDIX B >

RADON CALCULATIONS
:
!

!
I

i

J

t

i

!

a

i
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1
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Appendix B - Radon Calculations B-i November,1993
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Appendix B - Radon Calculations B-1 November,1993

B.1 INTRODUCTION

Radon Dux calculations were performed for the cover surface using the RADON (NRC,1989)

computer model. Input into the program was based upon the characteristics of the site specific

cover and heap leach materials. Existing average cover thickness was obtained from field 3

investigations performed during October,1992. During the field investigation, samples were

collected for laboratory testing in order to classify the types of soils present. Average radium
- ;

activity for the heap leach-material was determined from laboratory testing on samples also

collected during the field investigation. This average radiura activity was compared to the. f
source term concentrations based upon the cutoff ore grade during mining. Parameters used in ;

the model are described in more detail below.

I

B.2 COVER THICKNESS i

i

O
Based on the field investigation, the cover thickness ranged from approximately 8.0 to 13.0 feet. -

Bore hole locations from the field investigation are shown on Figure B.l. The depth to heap ;

leach material below the cover was based upon visual inspection and the change in radium i

activity of the soil. Drill logs from the field investigation are included in Appendix D. :

:

B.3 SOIL CLASSIFICATION :

l
Laboratory testing was performed on selected samples from the field investigation to determine .

moisture content, dry density, and percent passing the #200 sieve. Table B.1 below provides
|

a summary of the test results. Additional test results and drill logs are provided in Appendix' i

D.
!

I

!
:

|

:

O 1,
'

, ,

4

w - - , - , - _ , , r . - - n m ,, . -- ,



Appendix B - Radon Calculations B-2 November,1993

TABLE B.1
SOIL TESTING RESULTS

Sample Sample Depth Percent Passing Dry Unit Moisture
No. (ft) .No. 200 Sieve Weight (Ib/ft') Content (%)

HL-1-3B 5.5 - 6.5 80.2

HL-2-2A 2.5 - 3.0 34.7 109.2 13.6

HL-2-4 7.5 - 9.0 14.5

HL-3-6B 13.0 - 14.0 42.6

HL-8-3 5.0 - 6.5 24.7 -

H L-8-4B 8.0 - 8.5 95.9 104.0 18.9

H L-8-5 10.0 - 11.5 92.4

HL-8-6C 13.5 - 14.0 15.8 110.8 10.4

HL-9-2 2.5 - 4.0 36.5

Based upon the percent passing the #'200 sieve, long term moisture was calculated using the

equation below (NRC,1984):

m, = (0,124Pir2 - 0.0012E - 0.04 + 0.156f ,)m

where;

m, = residual soil moisture (fraction of saturation)

P = annual precipitation (in)

E = annual lake evaporation (in)

f , = soil fraction passing #200 sievea

Average annual precipitation was determined to be 8-12 inches and average annual evaporation

was determined to be 40 inches (Midwest Plan Service,1983).

Several types of soil were apparent in the field investigation. The 8 to 13 feet of existing

reclamation cover soil consists of interbedded sands and clays with varying dry densities and



Appendix B - Radon Calculations B-3 November,1993

moisture contents. From the samples tested, the two lowest percent passing the #200 sieve and

the two highest percent passing the #200 sieve were averaged and used as separate input into the

radon flux computer model analyses to provide a range of radon flux calculations. Average low

percent passing the #200 sieve was determined to be 29.7 percent and the average high percent

passing the #200 sieve was 94.2 percent. Densities and moisture contents were analyzed for one

of the low percent passing #200 sieve samples and one of the high percent passing #200 sieve-

samples. Corresponding dry densities and moisture contents were detennined to be 109.2 lb/ft '3

and 13.6 for the low percent passing the #200 sieve, and 104.0 lb/ft' and 18.9 percent for the

high percent passing the #200 sieve, respectively.
.

These values represent the range of soils that exist within the existing reclamation cover. These

values were used in the RADON computer model for determining the adequacy' of the

reclamation cover for radon attenuation. Long term moistures for the cover soil were calculated

and used as conservative input to the RADON computer model. Long term moisture contents

were based upon the percent passing the #200 sieve and were calculated using the equation

presented in the " Radon Attenuation Handbook for Uranium Mill Tailings Ccver Design,"

NUREG/CR-3533 (NRC,1984). Based upon the soil characteristics described above, and usit.g

the long term moisture equation, long term moisture contents for the cover soil ranged from 6.0 '

to 9.1 percent.

B.4 RADIUM ACTIVITY

Heap Leach samples were collected during the field investigation to determine radium activity.

Sample locations are shown on Figure B.I. Listed below are the laboratory test results for heap

leach radium activity.

,

O'

.

t
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Appendix B - Radon Calculations B-4 November,1993 {7

TABLE B.2
RADIUM ACTIVITY

)
i

*APPROXL\ LATE RADIUM
~

!i

:

SAMPLE DEITII ACTIVITY l

IDENTIFICATION (FT) pCi/g '

HL-1 11.5 86.9
,

HL - 2. I -19.0 86.8.

HL - 8.5 14.0 413

Composite
,

H L- 1 -5, HL- 1 -6 10.0-11.5,12.5-14.0 58.9
'

Composite '

HL-9-6,HL-9-7 12.5-14.0,15.0-16.5 34.4

HL - 10.4 ~6.0 37
.

AVERAGE 119.5
* Depth beTow existing ground surface.

Laboratory test results indicate the heap leach samples collected during the field investigation
i

averaged approximately 119.5 pCi/g for radium activity. "The Environmental Statement Related

to Operation of Spilt Rock Uranium Mill" (NRC,1980) indicates the Day Loma site' heap
:

leaching consisted of low-grade ore, with a cutoff grade of approximately 0.06% U 0s, *

3

corresponding to approximately 170 pCi/g. Both the 119.5 pCi/g average tested value and the

higher value of radium activity,170 pCi/g, were used as input into the model. ~

,

|

B.5 RESULTS

The Radon model indicates approximately a maximum of 6.3 to 7.8 feet of soil depth using the '

170 pCi/g value and a minimum of 5.3 to 6.5 feet of soil depth for the 119.5 pCi/g value is

required to meet an exit flux of less than 20 pCi/g specified by 10 CFR Part 40, Appendix A.
,

Average depth of cover is approximately 8 to 13 feet, exceeding the required soil depth for

radon attenuation. Radon output is included for reference at the end of this appendix.

.

.-- - . - _ _ - --_-_----___:
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Appendix B - Radon Calculations B-5 November,1993
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l
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i

Nuclear Regulatory Commission,1984. " Radon Attenuation Handbook for Uranium Mill

Tailings Cover Design," NUREG/CR-3533. Prepared by Rogers, et al, April. '
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Varston 1.2 - MAY 22, 1989 - G.F. Birchard tel.# (301)492-7000

,fl.S. Nuclear Regulatory Connission Office of Research
{
\s_,- RADON FLUX, CONCENTRATION AND TAILINGS COVER THICKNESS ARE CALCULATED FOR HULTIPLE LAYERS

OUTPUT FILE: 1A.UUT

DESCRIPTION: DAY LOMA HEAP LEACH APEA

CONSTANTS

RADON DECAY CONSTANT .0000021 s*-1
RADON WATER / AIR PAPTITION COEFFICIENT .26
DEFAULT SPECIFIC GRAVITY OF COVER & TA! LINGS 2.65

GENERAL INPUT PARAMETERS

~ LAYERS OF COVER AND TAILINGS 2 .

RADON FLUX LIMIT 20 pCi m^-2 s*-1
NO. OF THE LAYER TO BE OPTIMI2ED 2

DEFAULT SURFACE RADON CONCENTRAT!DN O pCi l^-1
SURFACE FLUX PRECISION .01 pC1 m'-2 s^-1

LAYER INPUT PARAMETERS

$
gR 1 HEAD LEACH

~

THICKNESS 500 cm

CALCULATED POROSITY 0.332
MEASURED MASS DENSITY 1.77 g cm*-3

MEASURED RADIUM ACTIVITY 119.5 pCi/g*-1
DEFAULT LAYER EMANATION COEFFICIENT .35

CALCULATED SOURCE TERM CONCENTRAT!DN 4.682D-04 pCi cm"-3 s^-1
WEIGHT % M0!$TURE 10.4 %

H0!STURE SATURATION FRACTION .554

CALCULATED DIFFUSION COEFFICIENT 7.8960 03 cm"2 s'-1

LAYER 2 SANDY COVER

itt1CKNESS 300 cm

CALCULATED POROSITY 0.340
MEASURED MASS DENSITY 1.75 g cm^-3

KEASURED RADIUM ACTIVITY 0 pCi/g^-1
DEFAULT LAYER EMANATION COEFFICIENT .35

CALCULATED SOURCE TERM CONCENTRATION 0.0000+00 pCi cm^-3 s"-1
WElGHT % H0!STURE 6 %

H STURE SATURATION FRACTION .309

JLATED DlFFUSION COEFFICIENT 2.3180-02 cm'2 s*-1



l

DATA SENT'TO THE FILE 'RNDATA' ON DRIVE A:

N 701 CN1 ICOST CRITJ ACC

2 -1.000D+00 0.000D+00 2 2.0000+01 1.0000 02

LAYER DX D P Q XMS RHO

1 5.0000+02 7.896D-03 3.3210-01 4.682D 04 5.5430 01 1.770
2 3.0000+02 -2.3180-02 3.396[ 01 0.0000+00 3.0920-01 1. 750

|
BARE SOURCE FLUX FROM LAYER 1 9.5300+01 pCl m'*2 s*-1

|
..~)

|

'1

RESULTS OF THE RADON DIFFUSION CALCULATIONS

LAYER THICKNESS EXIT FLUX EXIT CONC. *

(cm) (pCI m -2 s'-1) (pci l^-1)a

.. i

1 5.0000 +02 6.7260+01 6.5600+04
2 1.9880+02 1.983D+01 0.0000+00

,

,

'|

|

|
;

A

i

..

1
i

-|
,!

.|
!
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Klon 1.2 MAY 22, 1989 - G.F. Birchard tel.# (301)492 7000 '

Ms. Nuclear Regulatory Conynission Off }ce of Research

RADON FLUX, CONCENTRATION AND TAILINGS COVER THICKNESS ARE CALCULATED FOR MULTIPLE LAYERS

,

OUTPUT FILE: 4A.0VT

.

DESCRIPTION: DAY LOMA HEAP LEACH AREA

e

CONSTANTS

' RADON DECAY CONSTANT .0000021 s^-1
RADON WATER / AIR PARTITION COEFFICIENT .26 4

. DEFAULT $PECIFIC CRAVITY OF COVER & TAILINCS 2.65

CENERAL INPUT PARAMETERS -

t

LAYERS OF COVER AND TAILINGS 2

RADON FLUX LIMIT 20 pCi m^-2 s* 1 '

HO. OF THE LAYER TO BE OPTIMIZED 2

DEFAULT SURFACE RADON CONCENTRATION 0 pCi 1^ 1
SURFACE FLUX PRECISION .01 pCi m^-2 s^-1 :

LAYER INPUT PARAMETERS '1

. .j

LAYER 1 NEAP LEACH

~

THICKNESS 500 cm

CALCULATED POROSITT 0.332
. MEASURED MASS DENSITY 1.77 g em* 3

MEASURED RADIUM ACTIVITY 119.5 pCf/g -1a

~ ,

DEFAULT LAYER EMANATION COEFFICIENT .35
CALCULATED SOURCE TERM CONCENTRAT10N 4.682D-04 pcl em 3 s* 1a

6YIGHT % MolSTURE 10.4 %

HolSTURE SATURATION FRACTION .554

CALCULATED DIFFUS!ON COEFFICIENT 7.8960-03 cm^2 s 1 ~f
a

_]

LAYER 2 CLAYEY COVER

4

THICKNESS 300 cm

CALCULATED POROSITY 0.370
MEASURED MASS DENSITY 1.67 9 cm**3 1

MEASURED RADIUM ACTIVITY 0 pC1/g -1 -j
a

DEFAULT. LAYER EMANATION COEFFICIENT .35
)

CitCUtATED SOURCE TERM CONCENTRAT!DN 0.0000+00 pCI em* 3 s"-1

_(h
'NT % MOISTURE 9.1 %

otSTURE SATURATION FRACTION .411

CALCULATED DIFFUSION COEFFICIENT 1.6160-02 cm*2 s' 1

!

l
.. _

-1- , . . - -- - - - , . - - . - - .
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; 1

i

DATA SENT TO THE FILE *RNDATA' ON DRIVE A:

N F01 CN1 ICCST CRITJ ACC

2 1.0000+00 0.0000+00 2 2.0000+01 1.0000 02

LAYER DX D P Q XMS RHO

1 5.0000+02 7.8960 03 3.3210 01 4.682D-04 5.5430 01 1.770 - |

2 3.0000+02 1.6160-02 3.6980-01 0.0000+00 4.109D 01 1.670 |
|

4

|

BARE SOURCE FLUX FROM LAYER 1: 9.5300+01 pcf m^-2 s"-1 e

..

|

RESULTS OF THE RADON DIFFUSION CALCULATIONS |

LAYER THICKNESS EXIT FLUX EXIT CONC. .

(cm) (pci m -2 s^-1) (pcl L*-1)
' i

a
,

1 5.0000+02 6.3330+01 7.4800+04 ' h

2 1.602D+02 1.989D+01 0.0000+00
,
i

*
,

9 1

4

4

5

:

N

5

|

]

|

!

t

1

i
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on 1.2 MAY 22, 1989 - G.F. Birchard tel.# (301)492-7000
krs Nuclear Regulatory Commission Of fice of Research

,

RADON FLUX, CONCENTRATION AND TAILINGS COVER THICKNESS ARE CALCULATED FOR MULTIPLE LAVERS . ;

DUTPUT FILE: SANDY 6.0VT ;

f

DESCRIPTION: DAY LOMA HEAP LEACH AREA

:

CONSTANTS

' RADON DECAY CONSTANT .0000021 n" 1

- R ADON WATER / AIR PARTITION COEFFICIENT .26

DEFAULT SPECIFlc GRAVITY OF COVER & TAILINGS 2.65
,

CENERAL INPUT PARAMETERS .
,

LAYERS OF COVER AkD TAILINGS 2

RADON FLUX LIMIT 20 pcl m^-2 s*-1
NO. OF THE LAYER TO BE OPTIMlZED 2

DEFAULT SURFACE RADON CONCENTRATION O pCi la-1
SURFACE FLUX PRECls!ON .01 pcl m*-2 s'-1

LATER INPUT PARAMETERSg

LAYER 1 HEAP LEACH

|

THICKNESS 500 cm
'

CALCULATED POROSITY 0.332
MEASURED MASS DENS!TY 1.77 g cm^-3

MEASURED RADIUM ACTIVITY 170 pct /g'-1
- DEFAULT LAYER EMANATION COEFFICIENT .35

CALCULATED SOURCE TERM CONCENTRATION 6.6600 04 pC! cm -3 s*-1a

WEIGHT % M0!$TURE 10.4 %

- MolSTURE SATURATION FRACTION .554
'

CALCULATED DIFFUSION COEFFICIENT 7.8960-03 cm*2 s'+1

LATER 2 SANDY COVER ;

- !

THICKNESS- 300 cm

CALCULATED POROSITY 0.340
MEASURED MASS DENSITY 1. 75 g em*-3

_ z MEASURED RADIUM ACTIVITY 0 pcl/g*-1
DEFAULT LAYER EMANATION COEFFICIENT .35

<*l-{ULATEDSOURCETERMCONCENTRATION
0.0000+00 pCi em* 3 s*-1

kT % MOISTURE 6 %
j

hatSTURE SATURAI!ON FRACTION .309

CALCULATED DIFFUSION COEFFICIENT 2.31BD-02 cm^2 s'-1

|

, - _ _ _ __ _ __ _ _ _ _ _ _ _ _ ___ _
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i

DATA SENT TO THE FILE *RNDATA' ON DRIVE As

-N F01 CN1 ICOST CRITJ ACC
'

2 1.0000 +00 0.0000+00 2 2.0000+01 1.0000 02

LAYER' DX D P Q XMS RHO

1 5.000D+02 7.8960 03 3.321D-01 6.6600-04 5.543D-01 1.770
2 3.000D+02 2.3180-02 3.3960-01 0.0000+00 3.0920-01 1.750

- |

BARE SOURCE FLUX FROM LAYER 1: 1.356D+02 pel m*-2 s'-1

.

RESULTS OF THE RADON DIFFUSION CALCULATIONS

LAYER THICKNESS EXIT FLUX EXIT CONC. * ;

(cm) (pCf m* 2 s^ 1) (pcf la 1) '

; - '

1 5.0000+02 9.503D+01 9.486D+04

2 2.363D+02 1.9820+01 0.0000+00
t

; ,

j

,

P

<

0.
i .

1

9

1

1

i

'1

}

:
I-

4
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.*****l RADON (*****-a ~~ )....
~

!

'

.|Version 1.2 - MAY 22, 1989 - G.F. Blechard tal.# (30')492 7000
- U.S. Nuclear Regulatory Comission Of fice of Research

RADON FLUX, CONCENTRATION AND TAILINGS COVER THICKNESS ARE CALCULATED FOR MULTIPLE LAYERS

l
OUTPUT FILET CLAYEY 91.0UT .

DESCRIPTION: DAY LOMA HEAP LEACH AREA '

CONSTANTS

RADON DECAY CONSTANT .0000021 s" 1
RADON WATER / AIR PARTITION COEFFICIENT .26

'

. DEFAULT SPECIFIC GRAVITY OF COVER & TAILINGS 2.65

GENERAL INPUT FARAMETERS

LAYERS OF COVER AND TAILINGS 2 1
.

--RADON FLUX LIMIT 20 pCi m -2 s'-1a

NO. OF THE LAYER TO BE OPT!MlZED 2

DEFAut.T SURFACE RADON CONCENTRATION 0 pCi l^ 1
SURFACE FLUX PRECISION .01 pCl m^ 2 s'-1

.

!

LAYER INPUT PARAMETERS
,

l'1R HEAP LEACH

-|
!

THICKNESS 500 cm

CALCULATED PORos!TY 0.332 |
MEASURED MASS DENSITT 1.77 g cnf-3 j
MEASURED RADIUM ACTIVITY 170 pC1/g^-1

DEFAULT LAYER EMANATION COEFFICIENT .35

' CALCULATED SOURCE 1ERM CONCENTRATION 6.660D-04 pCI cm^-3 s"-1 .

WEIGHT % MalSTORE 10.4 % !
N0!STURE SATURATION FRACTION .554

CALCULATED DIFFUSION COEFFICIENT 7.8960 03 cm 2 s' 1a
,

-LAYER 2 CLAYEY COVER -

THlCKNESS 300 cm ;

CALCULATED POROSITY 0.370 '

,

MEASURED MASS DENSITY. 1.67 g em^-3 i
MEASURED RADIUM ACTIVITY 0 pCf/g' 1 |

DEFAULT LAYER EMANATION COEFFICIENT .35

CALCULATED SOURCE TERM CONCENTRAT10N 0.000D+00 pCi cm*-3 s'-1
WEIGHT % MOISTURE 9.1 %

M01STURE SATURATION FRACTION 411

LATED DIFFUS10N COEFFICIENT 1.6160-02- cm*2 s" 1

.

,,. r y - - , - , - - - . . - - - -
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1

DATA SENT TO THE FILE *RNDATA' 04 DRIVE A:

N F01 CN1 ICOST CRITJ ACC

2 -1.0000+00 0.0000+00 2 2.0000+01 1.0000-02

LAYER DX 0 P Q XMS RHO

1- 5.0000+02 7.8960-03 3.3210-01 6.6600-04 5.5430-01 1.770
'2 3.0000 +02 1.6160 02 3.6980-01 0.0000+00 4.1090 01 1.670 '

BARE SOURCE FLUX FROM LAYER 1: 1.3560+02 pcf m^-2 s*-1

RESULTS OF THE RADON O!FFUSION CALCULATIONS

LAYER THICKNESS Ex!T FLUX EX1T CONC. .

(cm) (pci m*-2 s^-1) (pcl t^ 1) '

'
1 5.0000+02 8.9290+01 1.0t30+05
2 1.9120+02 1.9940+01 0.0000+00

6

3

i

'

<

)

.

.
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APPENDIX C
,

FLUVIAL SEDIMENTATION ANALYSIS
,
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Appendix C - Sedimentation C-i November,1993 I
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Appendix C - Sedimentation C-1 November,1993

O
C.1 INTRODUCTION

A fluvial sedimentation analysis was performed for Muskrat Creek and Coyote Creek located within

Fremont County, Wyoming. The area generally consists of undisturbed natural land with sagebrush and
'

small bunch grasses, and mining disturbance resulting in areas of bare ground, open pits, spoil

stockpiles, and reclaimed surfaces. The purpose of this fluvial sedimentation investigation is to

determine the sedimentation loss from each watershed to determine relative impacts of the unreclaimed

spoils and the reclaimed Day Loma heap leach area, with respect to soil lost by surrounding undisturbed
.

areas during a particular storm event.

C.2 ASSUMITIONS

Several assumptions were made in the analysis in completing the fluvial sedimentation analysis. These

assumptions include:

# Entire undisturbed area considered soil covered, with no bedrock outcroppings present.

e Reduced the number of representable undisturbed surface soils in the area to two. Averages were

taken from the most prominent soils in the area to develop the two soil groups used in the computer

model. This was done to alleviate tedious soil group delineations and also to meet the limitations of

the computer model used to calculate the sediment loss.

O Where particle distributions of the various soils were incomplete, distributions were assumed based

on typical values for these types of materials. No hydrometer tests were performed for any of the soils.

!

!

e assumed no cover present on the Day Loma heap leach area to provide a conservative soil loss

estimate. Results of field tests, however, show an average of 8 to 13 feet of reclamation cover overlies

the heap leach materials; therefore, this assumption is very conservative.

!
. _. _ _ _ _ _ - _ _ _ _ _



u

I

Appendix C - Sedimentation C-2 November,1993

i

O
# Soil erodibility factor for the surrounding undisturbed natural watersheds was set equal to 0.32 |

(representing a loam soil). Soil erodibility for the heap leach area and spoils was set equal to 0.15

(sand).

8 Maximum slope length (LS) was set equal to 400 feet even though some areas had total overland

flow lengths much greater. A slope length of 400 feet is considered the maximum slope length before

deposition is expected to occur (estimated). Where total slope lengths did not exceed 400, actual slope

lengths for these areas were used.

# The CP factor for undisturbed watersheds was set equal to 0.045. CP for spoils and heap leach

material was set equal to 0.90. The CP factor is defined below.

# Gullies were used in the total soil loss with the assumption that one gully every 200 feet on the heap

leach area and surrounding spoils would occur.

C.3 METHOD OF ANALYSIS

Fluvial sedimentation was performed using the SEDCAD+ Version 3 computer model, developed by

Civil Software Design (Warner and Schwab,1992). SEDCAD+ is a hydrology and sedimentology

computer model developed to predict peak discharge and soil loss as a result of a particular storm event.

The model uses a double triangular unit hydrograph along with a user specified distribution to develop

the corresponding peak discharges. For this analysis, the SCS Type II distribution was used to predict

runoff.

RUSLE was used as the method for determining soil loss. Required inputs for RUSLE are rainfall-

runoff erosivity factor, soil erodibility factor, slope length and steepness factors, cover-management

factor, and support practice factor.

O

-.
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Appendix C - Sedimentation C-3 November,1993

O
C.4 STORM EVENT

The 200-year 24-hour storm event of 3.7 inches was used for the analysis. The derivation of this storm

is presented in Appendix A.

C.5 WATERSIIED CHARACTERISTICS

Particular characteristics of each watershed within the drainage areas were determined based on a site -

investigation performed in October,1992, and from SCS soil survey data obtained from the Wyoming ~ ;
'

state office (currently unpublished information for this area of Fremont County). In addition, laboratory -

testing was performed for the Day Loma heap leach area cover soil and sub-soils for percent passing -

the #200 sieve. Figure 5 provides the gradation curves for the soils used in the analysis. The numbers
.

148-136 and 174-131 correspond to SCS symbols for various soils in the vicinity. !
I

The Curve Number (CN) for the undisturbed areas used in Appendix A were also used in the
.,

sedimentation analysis with minor adjustments for the types of soils present, and the heap leach and |
!

spoil areas were assigned CN's of 84. A CN of 84 represents an SCS classification of hydrologic soil i

,

group "A", adjusted to Antecedent Moisture Condition Ill (AMC III), representing saturated soil

conditions prior to the storm event.

|

Time of concentration for each basin was determined using the SCS Upland Curve Method (SCS,1973) f
which is the primary method within SEDCAD+. In SEDCAD+, the model requires input for the

particular land use(s) that are apparent for each basin. For undisturbed land, the land use for overland
;

flow was set to "short grass pasture" and for concentrated flow the land use was set to " low flowing

. streams." For the heap leach and spoils, overland flow land use was set to " bare & untilled soil ;

surface," and for concentrated flow the land use was set to "large gullies." These settings were

discussed with Civil Software Design, Inc. staff, and were determined to be realistic and appropriate
'

for the regional area and soil types.

O i;

,

. , - - - _ m -- , , . - , . -- - _ . , - - _ _
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Appendix C - Sedimentation C-4 November,1993 -

O
The CP factw is made up of two separate characteristics; C representing the cover-management factor, . ;

and P representing the support-practice factor. Although there exists variability in the undisturbed soil

groups present within the surrounding area,0.045 was chosen to represent the entire undisturbed area,

representing average cover on natural land. The 0.9 value for the spoils / heap leach representing a loose
,

bare soil condition (Barfield,1981).
r

.

C.6 WATERSIIED DELINEATIONS AND ROUTING PROCEDURES !

SEDCAD+ uses networking to accurately model peox ducharges and sedimentation from a multiple
'

structured diverse hydraulic system. In order to provide necessary input into SEDCAD+, watershedsi

were delineated throughout the entire area and appropriate routing procedures between watersheds were

calcalated and were used as input into the model. The entire drainage basin is shown on Drawing 1
|

with watersheds shown on Figures 1-3. A flow diagram depicting the routing procedures used in the
'

analyses is shewn on Figure 4

O !

,

'

C.7 RESULTING SOIL LOSS
,

;

The attachment included at the end of this appendix provides the SEDCAD+ output data and results.

In addition to the SEDCAD+ soil loss predictions, gullies were assumed to be formed during the storm

events at a frequency of one for every 200 feet of spoils and heap leach material and included in the

total soil loss calculations, providing a maximum estimate of soil loss. Table 1 below provides the soil
,

loss results of the various watersheds, with the gullies meluded as a separate item.

:

I

i

|

|
!
:

'

O

. . . - _ .
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Appendix C - Sedimentation C-5 November,1993 i

i

O
TABLE 1 - Soil Loss From The 200-Year,24-Ilour Storm Event

:
SEDCAD+ GULLY TOTAL
SOIL LOSS SOIL LOSS W/ GULLY TOTAL

MATERIAL (TONS) PERCENT (TONS) | (TONS) PERCENT *

Heap Leach 146 0.18 900 1,046 1.2

Mine Spoils 9,436 11.72 3,300 12,736 15.0

Undisturbed 71,217 88.10 NA 71,217 83.8
. ;

TOTAL 80,799 100 ;,200 84,999 100

|-

,

C.8 RADIUM ACTIVITY COMPARISON
t

A relative comparison of the contributing amount of radium was performed at the confluence of Muskrat
,

and Coyote Creeks. Average radium content of the spoils material in areas that would potentiall'/ erode
'

into Coyote or Muskrat Creeks was obtained from actual surface sampling performed by Ce1turion i

Nuclear, Inc., and was determined to be 98.3 pCi/g. This value was assumed to be codtent and

representative for all spoils material that would potentially erode and reach the creeks.
.

For the heap leach materia , ; average radium content of 119.5 pCi/g was used. This value represents

the average tested radium content from samples collected of actual leached material during the October,
{

,

1992 drilling program. An analysis was also made using the assumption that there was no radium loss '

from leaching activity. In this analysis,170 pCi/g was used for representation of the heap leach
|

material as this value corresponds to the cut-off ore grade as presented in "The Environmental Statement

Related to Operation of Spilt Rock Uranium Mill," (NRC,1980). -

I

!

With these radium contents and corresponding soil loss tonnages, the following relative impacts at the i

confluence of Muskrat and Coyote Creeks were developed. Table 2 represents the heap leach material

radium activity of * P.5 pCilg and Table 3 represents heap leach radium activity of 170 pCi/g. j

O !
<

1

_ _ _ _ _ _ _ _ _
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Appendix C - Sedimentation C-6 November,1993
;
;

O !

TABLE 2 - Radium Activity Comparison - 119.5 pCilg

Material Radium Percentage Incremental
Soil Loss Activity of Total Increase

..

Tons pCi/g pCilg

Heap Leach 1,046 119..( 8.5 1.5
Material '

;

Spoils 12,736 98.3 86.9 14.7 I

Undisturbed 71,217 1 4.6 0.8 !

TOTAL 84,999 NA 100 17 !.

!

,

:

;

TABLE 3 - Radium Activity Comparison - 170 pCi/g

Material Radium Percentage Incremental ~
Soil Loss Activity of Total Increase :

Tons pCi/g pCi/g

Heap Leach 1,046 170 11.8 2.1

Spoils 12,736 98.3 83.7 14.7

Undisturbed 71,217 1 4.5 0.8
!

84,999 NA 100 17.6 .

I

i
, ,

C.9 CONCLUSIONS ,

;
!

!

The fluvial sedimentation analysis indicates the majority of the soil loss at the confluence of Muskrat j
and Coyote Creeks to be contributed by the undisturbed areas for both storm events evaluated. - The |
relative comparison of radium contents indicates a large percentage of radium being contributed by the

.

spoils material. With these analyses, relative impacts should the heap leach material be transported to

the confluence of Muskrat and Coyote Creeks are minimal in comparison. >

t

.

. - . . _ . _ .
t
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Appendix C - Sedimentation C-7 Noven.t+:r,1993 '

,

I
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TABLE 7. SEDCAD BASIN PARAMETERS

i
BAStN BASW BASW - 1 BASW BAS 4N 6AStN W-1 IO dtYO CMEK V t TO 44TO S T AUCiuaE SOtt

JLJNCTIO84 BASW BASW NO AREA LANO AT TCt -V TCt=H SLOPE TC2 V TC2 - H SLOPE CREEK CREEK SLOPE STfUCTURE STRUCTURE SLOPE GROUP
NO #DENiiTV w.res) DIS TURBANCE STAUCTUAE (M (M) (%) (#) (fy (M (*Q (fy (%) (fy (ft) (%)

JUNCTON 2 BRANCHt
i

J2ftt S t SWS 9 8 SP Y 925 500 25.0 * * NA NA @ NA 3

J20tS2 SWS t 8 SP N 127 T2t 176 * * NA 40 336 11 9 7D T289 10 4
J20!S2 -SWS 2 42 SP PE 400 672 14 9 * * NA 20 995 20 SF 6666 09 4
J28tS2 SevS 3 25 UND N 20 350 57 50 1940 26 0 0 NA SF 4668 09 9

J20tS2 SWS 4 40 SP N 40 todt 22 30 766 39 0 0 NA 115 3761 30 4
J201S2 SWS 5 e7 UNO N 40 855 4F 20 944 2. 8 0 0 NA 35 1898 49 4
J20tS2 SWS e 40 UND Y 60 1230 49 220 4582 48 0 0 NA 0 0 NA 4
J29tS2 SWS F 64 UND N 80 2040 39 * * NA 0 0 NA $70 6219 27 I
J20tS2 SWS 8 423 UND Y 160 2090 86 loo 2886 55 0 0 NA 0 0 NA t

J28tS2 SWS 9 12 UND N 55 506 10 9 * 8 00 0 0 NA 70 2036 25 t
J29tS2 SWS to 77 UND Y 45 1032 44 150 2825 53 0 0 NA 0 0 NA i ;
J2 BIS 2 EWS 10 17 SP N 50 T40 66 * * NA 0 0 NA 940 2444 57 4

J2BtS3 SWS t SF UNO N 190 8639 tl 6 * * NA 0 0 NA 90 10000 09 2 ' '
J28tS3 SWS 2 ts UND N 140 920 15 2 125 789 15 8 0 0 NA 920 7512 16 2
J291S3 SWS 3 2T3 UND Y 100 1442 69 80 2002 30 0 0 NA 0 0 NA 2
J20tS3 SWS 4 462 UNO Y 40 1020 39 220 76 74 29 0 0 NA 0 0 NA 2

JUNCTION 2 BRANCH 2

ROAD ROAD
J28291 SWS $ 69 UND N 95 1085 88 22 1035 21 0 0 NA 100 6266 26 i

J282St SWS 2 17 UNO N 50 904 55 eo 741 81 140 2954 4F 960 6206 26 4
J2B2St SWS 3 45 SP N 120 668 18 0 25 502 50 80 1788 45 too 6268 28 4
J282St SWS 4 69 UND N 33 520 83 80 3250 25 0 0 NA 180 62e8 28 1
J2B2St SWS S 25 SP N 95 632 '15 0 20 599 53 30 1710 t8 160 266 60 2 4
J262St SWS 8 36 UND N 190 1500 12 F 55 396 13 9 75 2835 20 160 6268 26 4 I

J292Ss SWS 7 207 UND V 80 99S 60 too 6 FJS 24 0 0 NA 0 0 NA l

4

!

i

E

l'

.

,

____._m,_mm__ e- - - _ _ m ______mm. _ _ - , . - ~ woe. -- w ww-Yw.w e. - - m-e. ,.s----s,r v . . - - ~--r> - - * 4m-- - - - - * - =. -e.___________________2
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TABLE 7. SEDCAD BASIN PARAMETERS i
.

BASIN BA$tN BASIN 1 BASW BASIN BAStN v t TO H-1 TO CHEEK W-110 Rt 10 SIRJCiuRE sont
JUNCTON BASIN BAS 5N NO. AREA LAND AT TC1 -V TCt-H SLCPE TC2-V TC2. H SLOPE CREEK CREEK ftOPE S TRJCTURE STRJCTURE SLOPE Gnoue

NO OENilTY (acres) OtSTURBANCE STRUCTURE (ft) (M) ' (%) (tf) (R) (%) (M) (N (%) (N (ft) (%)

JUNCTION 3 BRANCH 1

.OstSt SWS t

J38152 SWS * 261 UND Y 40 1124 36 100 4238 24 0 0 NA 0 0 NA 5

JUNCTION 3 BRANCH 2

J392St SWS l 449 UND Y 180 6756 21 * * NA 0 0 NA 0 0 NA 2
! JJ02$s SWJ 2 30 UND N 50 9m $2 * * NA 0 C NA 140 7413 19 2

J382$1 SWS 3 51 SP N 45 40t10 45 55 1990 28 0 0 NA 100 7662 21 4

s

f'4

i

h

i-

?

.
I

k

5

_ _ _ . _ _ . _ _ _ . _ _ _ _ . ________ - - - - 4 ,_-wemr- .e --

-%es.~_-u--w w - a , - - , . - - . r*,_.r+ v- , - - - i-s-<~ w w wa .y . . ~ .,w- a+s *_s,...,+.%.r, w- _._%. + .w-
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TABLE 7. SEDCAD BASIN PARAMETERS

basin BASW BAssN - t EMSW BAstN BASW V-1 10 ht 10 C%EK W-t 10 htTO STRUCIUHE Soit

JUNCTON BASW BASW NO AREA LAND AT TCt -V TCl - H SLOPE TC2.v TC2 - H SLOPE CREEK CREEK SLOPE STR>CTURE STRUCTURE SLOPE GfE'JP

NO IDEN111Y (acres) OtS TUREMNCE STHLtCTURE (ft) (tt) (%) (fg (ft) (%) (f4 (ft) (%) {tt) (M) (%)

8JUNCTION 4 BRANCHt

J4BtSt SWS t

J4BtS2 SWS t 1000 UND Y 80 1692 47 200 6249 32 0 0 NA 0 0 NA t

JUNCisON 4 BRANCH 2

J482St SWS 1 3024 UND Y 120 134J 89 700 23432 30 0 0 NA 0 0 NA 1

J402St SWS 2 3916 UND Y 120 1388 86 280 23363 12 0 0 NA 0 0 NA 1
*

J4B2St SWS 3 1905 UND Y 80 1791 45 400 1a428 26 0 0 NA 0 0 NA 1

J482S2 SWS 1 153 UND Y 20 2299 09 40 tt96 33 0 0 NA 0 0 NA 4

J482S2 SWS 2 7:34 UND N 60 1891 32 400 14726 27 0 0 NA 60 373t 18 4

J4B232 SWS 3 3640 UND N 30 3234 09 440 23084 *5 0 0 NA 60 3731 18 1 ,

'

J482S2 SWS 4 567 UND N 40 1493 27 940 10199 14 0 0 NA 60 3 739 14 8

J482S2 SWS S 136 UND Y 20 1944 1.7 120 2430 48 0 0 NA 0 0 . NA 4

* * NA 0 0 NA 0 0 NA .1 !J482S2 SWS 6 202 UND Y 100 2587 39

J4B2S3 SWS 1 2431 UND N 487 2637 18 5 420 12136 33 260 19651 1.3 0 0 NA 1

J482S3 SWS 2 2002 UND N 120 2090 5.7 3E0 16716 22 140 12268 1.1 0 0 NA S

J482S3 SWS 3 1028 UND N 80 1243 6.4 280 13t44 21 0 0 NA 0 0 NA 2

J482S3 SWS 4 908 UND N 40 1636 24 280 7572 37 0 0 NA 40 13243 03 1

J4B2S3 SWS 5 777 UND Y 120 1393 86 220 457F 48 0 0 NA 0 0 NA 1

J482S3 SWS 6 664 UND N 20 1767 1.1 300 6479 46 0 0 NA 40 13263 03 1

J482S4 SWS t 1449 i>ND Y 80 tt24 F.1 333 15151 22 0 0 NA 0 0 NA I

J482S4 SWS 2 1970 UHD N 2S 591 42 400 152T3 26 0 0 NA 55 Sib 9 07 1

J482S4 SWS 3 840 UND Y 60 $294 46 820 68Tl 20 0 0 NA 0 0 NA 2

JUNCTICad 5 BRANCHt
t

J58tSt SW5 1 [

;

t

w_____'____._.________ ______.____.________m_., ~ _ _ - . . . . - . . . . _ _ _ ,. . - - - . _ - . . . - . _ _ ~ _ _ -_m_ - .__.. _____m ____m_< - _ . . _ _m -_m..J,



O O O
-h

/,/ ~%'

,

CONFLUENCE OF COYOTE AND# \ J4 Bis 2
MUSKRAT CREEK J4s2s4 J382st5*3'

sws3 sws:
'

J292si
/ ,/ - sws ?-

J3 ais2'
' '

/ '
J294s4 s'

N's .***'
. 34s2s4

- ADDITIONAL MINING DISTURB ANCE/ J2 sis 2

/ sess SEE FIGURE 3 FOR
J2eis3 BASIN DELINEATION.5

-

,
J482s3 sws8

// sws5J482s3

-DAY LOMA AREAk Jf82sl ..- h
b- - J2sisa swsi SEE FIGURE 2 FOR(.i

BASIN DELINEAllON' 5*S7
Jas2s3 r 492J48253 j, 3

/sws2
3 ,

~
,

J181stJ492s3 v ~ g

'O'i - Q /'"''

'O's" A, Jgg2 w s
,,,,

(f $*$a Sp
J482s2

iI
.

Ja92s2 J 2S2
'

J482s2

J482si

.

p_-
SCALE IN F EET

B000 0 16000

_

FIGURE 1 Date: SEPT., 1993

SMI BASIN DELINEATION TOTAL DRAINAGE AREA Project: 350

sureurno m urn, we. CONFLUENCE OF COYOTE & MUSKRAT CREEKS File:- CONFLNCE



(d"
L

)

ROAD

/
/J28252 swss J2 Bis 2 swS1

/'/,/ \ \
/

.

/ + J291s2 sws3

/ J291s2 swsa f
1 / / *

// p J18251 swst
V J28iS2 sws2- 7

#1
-

j//2 - J2sisi swst
J28ts2 swsi :

__-

stois2 swsa / !

O J2eis2 swss~ j Jists2 sws?
V / /~ I \

' '
DAY LOMAj

,/ fx

OUTSLOPES ,/ 'N,
)

\; isis 2swsif j
D AY LOM A ~' ) \

HEAP LEACH AREA I h

'\
- \ t

\ sis 2 sws2Ji
N V-
I

p'f - SP0lLS Jisisi sws2

K i,

' N
SCALE IN FEET

! i

1500 o 2000

|

FIGURE 2 Date: SEPT., 1993

BASIN DELINEATION Project: 350
)

surrurim vittre. Inc. DAY LOMA AREA File: DAYLOMA

I



- . _ . .

.

. . ' ,/

t

6

/

J3B231 SWS1

/
J38251 SwS2 J392

' i

f

N.

|f
-[N

%

.

- SPOILS
ROAD =-

J2B251 SwSt
IJ2B251 SwS7

O ! $/ |
-

hJ2B2Sl SwSA%,
,

x_ _

J23251 SwS6 ;

| # \ ;

J2B153SwS2) /j .

328153 SwS4
,

'

l

f J2B1S3 SwSI J g
'

-|,
- J26251 SwS2 5

i; ,

~
-

/ i

J29152 SwSilN =

J281$2 SwS10

SCALE IN FEET

i #N I4

1500 0 3000 j

i
|

O FIGURE 3 Date: SEPT., 1993 fSMI BASIN DELINEATION Project: 350 |
ADDITIONAL MINING DISTURBANCE file: BASIN-Usurence unux. exc.

. .. .- , . . _ _ _



_
a a a

49am as'' %

G 4BT e 4 ele

g *E **=~=u.* .

. . . .

.=====
444444

- @ 8

I@ r (e
@ g @ S @
'_ 5- [j" $f/ "

-

[Q @
'

j

['

\ h

i t ir i t t i ti i t i r t ii vin tai
E E = =s= === = E = = s= =m=t= r= = - =w

g & g s =,. GEE& E EE E E & E EE & E E g E E
4 4 4; ; ; ; ; 4; y 4 4 4 4 4 , 4 =,= ,44, ,

%

e

I

!

1

I

l

I

:

4%m s ',



-

4 n . u 4424------
-

cs os
Vmesu

I
b.5h

J?t251 TwM

(f} HTM SM2
3381Sf1W

f r,
t

g 3g {\%J ?9132 t*11-

__ Y bW:??b

9'
fpd!!!!isi

k'.f.1

- J.8n2 Twst

--EHi!!!i3!''l

e tr:::::::'
e

- nus; m,
2.up-u

W v!g,_.i.uu s.u ~

!!!!!!!!!i - g

O
.

56 STRUCTURE gg ]
N 63BRAncu j j" " " ' " "

Q" ' ' " **"
n ,n sm BAsm

a ROUTE THROUGH BASIN E' ?"-

Im e

\

} ...

FIGURE 4 Date: SEPT., 1993S I DRAINAGE AREA FLOW DIAGRAM Project: 350

MUSKRAT AND COYOTE CREEKS Rie: 350 FLOWsumm mun, inc.

i
L i

_ _ _ _ _ _ _ _ _ _ _ . . .- a



-
,

1

l
|

|

rn
i im

m 1

|
-

,

e :
E,o!a( 1H013M A8 03Niv138 1N3383d
w o w 4v

O O OO o o o oo o o o, jo - ~ m o o s o m o ,

O i

o C )i . I 1 .
-

j
-

|
j I

| ! | I' __ | |
u

I
_._t,

! ! ! i | ! ' I I
|

.
! ! hi .*. ..! -

| .

o.o
*

i j .
i ,. .

J

. i > >;
* j - Q y ~l

.

' '
2

I | ) O CL | C

- - g_

/ r __ d. g .'h o' iM M I
_,. _

a y, i , , ,- :< , >.

L|J_ .$- d
' !! ! - /

'
__s _-y, ._. ,f ,--

"
_ ".3, r ", r,

-

' =.. - + . - _ , ,
,_

,
p. ;7 o. $Z 1~~~

.w .

|% f, !
- -| I ! | i

! /-
| | f\l ! I 'I- | ! |/|| | | | | | l

! | f i | | | } /
--

: , ; /; --_4.~r.--.d _r ; i ; j , , . g i n.+. h w;w/_i ! y'j' C,
{ ' : m

'/_a_L/! L_ -. L._ o! ! ! ' ' '; - L_.3
E m_T ' '-

. /4
--

g. ,_a _r-- '. : /~ _ ~i w

.E
~ 5

. /l
-

'
| I,n 1 6 z3; |

|! a i ! o oa_ i / ! m e
,sf -

I i | W D-J
*

i a: E t- O
'=T1CR |I, t ; 7 ,

| }! 1 I |

. N'/I | [} |i i |
|

,

| '

| ih !
. |% i I 5 $90I*

l 1
.

i m: e _ 3 LJ b" z
- .y , .

i I ! q 3 F~

)[47.g4,
.

$* f ! ! I I I l' /L +

; -
9|1

Z_yg) ! ; _..! -i i ! .1 _L._ o
Q) *c.

! ' !t ' yc,

n D O-'

i '
-~ <,a a ao e

/. .
- *!8 [ y LJj | :----.-- g' !d.,_J[ 7

*

e'/ j | . UH i | ! E l' ;W:,; : ! ,p
I 1 ' 4 ! Q,4 -

'
I e _.J

a E' [ _._j_._ { | /1
' :Q '

;i i , ,
' $ - -Z

,
' ' '

[t '/ ! ; | | H- i ; j eOi' '"'

| :
e l

> ' L--4 .

!/-
_ -

/. q .
-

1

g 4-
.

I i ! ; 6 33 Q.*
; ;._ .

'
.

i

. - _. -[ ! i t I ! _,-- ; .

1 | ! 1. |"/ir . ,
,

e i f t 4 i . I ; ia n -

r - _.

O Y*
-r

-

, . '- - | ;
|c

> -
,

, ,

| | |$, _. . | I
|

'

I | i ,
' '

, .
, ,

g$,
,

3- - ! !
-

| | | j i i*
i ! ! | |

' i | I | |
'

i 1 ! i ,

-

| ! . ! ) : ; 5:
_. . . . : ,

.

-

U _i.. ! |

- .

f I. | f | ! ! ! } ! ! ! | f h! |
I <

v$ r , I t t ) ! t o
a n -- . - + + o v

f I l ( l f I
i j @

'I i f 1 ig

$ ' '
L

' '

r e

h*
..

_ . _.

,
. $^ ' "

,

; -.
.

1
-

;

| | i t

|* - | 1-
I

; ! ; ! ! |
*a

3 . ;
- 4-.--. -

,

,
,

. . - g ,g

!
M

||
)

f
.

+ 5i ! 1
3

- ! t. : i j i i
'

l f
*i' ' 4

! i ! ! t t i i , i i i i u' o eo *
o O O O O O o,o O o o n ,

a m ao n a n m m - o y

1H013M A8 83Nij IN3Od3d h
:::
4



l

.

.

...,

,3

f

,

$

,

S

,

t

:
,

!

!-

!.
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CIVIL SOFTVARE DESIGN

i

SEDCAD+ Version 3
,

,

i

i

DAY LOMA FLUVIAL SEDIMENTATION ANALY$15 C0YOTE & MUSKRAT CREEKS ,
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Civil Sof tware Design -+ SEDCAD. version 3.1
Copyright (C) 1987 1992, Pamela J. Schwab. All rights reserved.

|
.

Ccapany Nafnet SHEPHERO MILLER INC.

-Pltename: C:\$EOCA03\0AYLOMA -User: BLC & mJ ,

Date: 09-29 1993 Time: 13:53:04
Day Loma Fluvial Sedimentation Analysis - Coyote & Muskrat Creeks -

r

Storm: 3.70 inches, 200 year-24 hour, SCS fype II :
.

Hydrograph Corrvolution Interval: 0.1 hr ' |
!

fsammammassas.saammesses

GENERAL INPUT TABLE
i.......................
g

Specific Gravity: 2.50
'

Submerged Bulk Specific Gravity: 1.35,

,

Particle Size Distribution (s): '

size Group 174 131 Group 148 136 TAILINGS SPOILS

(trn) % Finer % Finer % Finer % Finer
s

3.m9535... 3835 23. 53335833333893333583333E3W333 2333. 3933333385

5.0000 100.00 100.00 100.00 100.00 -

4.7500 86.00 77.00 99.90 99.90
2.0000 83.00 73.00 99.80 95.00
0.4250 64.00 59.00 55.00 80.00
0.0750 41.00 51.00 15.80 27.00
0.0020 0.00 0.00 0.00 0.00

,

Detailed Between Structure Routing:
'

To Seg. Land Flow Segment Muskingtra

J 8.S # Condition Distance Slope Velocity Time K X

(ft) (%) (fps) (hr) (br> '

.................ans..............s==.....sm a=======es............,33 ..

112 1 8 5772.95 2.60 4.84 0.33 0.331 0.369
....................................... ..................................

211 1 8 1400.14 1.43 3.59 0.11 0.108 0.339
.

..........................................................................

212 1 8 5358.43 1.02 3.03 0 . 7'' O.767 0.320
..........................................................................

213 1 8 10846.66 1.11 3.16 0.95 0.954 0.324
;

..........................................................................

312 1 8 4726.10 0.63 2.39 0.55 0.549 0.27
...................................... ..................................

,

412 1 8 14975.96 1.14 3.20 1.30 1.301 0.326
.................................................... .....................

422 1 8 3881.46 1.55 3.73 0.29 0.289 0.343 .

..........................................................................

423 1 8 21102.77 0.85 7. 77 2.12 2.115 0.309
..........................................................................

424 1 8 16755.97 1.07 3.11 1.50 1.496 0.323
.............................................. ...........................

E

a

9
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Civil sof tware Design SEDCAD+ version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

.

Company Name: SHEPHERD MILLER INC.

Filenames C:\SEDCAD3\DAYLOMA user: BLC & KMW
,

% Date: 09 29-1993 Time: 13:53:04,a-

Day Lama Fluvial Sedimentation Analysis - Coyote & Muskrat Creeks
$torm: 3.70 inches, 200 year 24 hour, SCs Type 11

Hydrogrepn convolution Intervel: 0.1 hr

*.............................................

SUBWATERSHED/5TRUCTURE INPUT /0UTPUT TABLE

.............................................
i

. Hydrology.

Base- Runoff Peak
JBS SWS Area CN UMS Tc K X Flow Volume Discharge

(ac) (hrs) (hrs) (cfs) (ac-ft) (cfs) '

............................................................... ..............

111 1 458.00 91 M 0.835 0.188 0.360 0.0 1G4.23 543.40
111 2 461.00 91 M 0.238 0.000 0.000 0,0 104.92 945.56 *

111 3 267.00 91 M 1.069 0.000 0.000 0.0 60.76 272.20
Type Null Label: J18151-SWS1-A

til Structure 1186.00 269.91
.........,.....................................................................

'111 Total IN/0UT 1186.00 269.91 1372.74
.................... .................................. ....... .... ....

112 1 69.00 91 M 0.399 0.253 0.360 0.0 15.70 119.84
0-2 42.00 91 M 0.455 0.253 0.360 0.0 9.56 69.04

3 13.00* 84 F 0.111 0.223 0.361 0.0 2.28 27.76
112 4 14.00* 84 F 0.050 0.063 0.403 0.0 2.46 29.89
112 5 10.00* e4 F 0.010 0.113 0.361 0.0 1.76 21.35
112 6 7.00* 84 7 0.010 0.000 0.000 0.0 1.23 14.95
112 7 37.00 91 M 0.431 0.094 0.367 0.0 S.42 62.30
1 . 3 27.00 91 M 0.139 0.000 0.000 0.0 6.14 60.66 *

Type: hull Label: J191$2
112 Structure 219.00 317.47
.................................................................... ..........

112 Total IN/0UT 1401.00 317.47 1558.26
....................................... ...................... ......... ...

i 111 to 112 Routing 0.331 0.369
................................................................ ..... . ...

121 1 1076.00 1 M 0.797 0.000 0.000 0.0 0.00 0.00
Typer Null Laoel: J18251

121 Structure 1076.00 0.00
...............................................................................

121 Total IN/0UT 1076.00 0.00 0.00
...................................................................... . ....

211 1 1.00* 84 F 0.027 0.000 0.000 0,0 0.18 2.14
Type: Null Label: J23111

211 Structure 1.00 317.65.

...............................................................................

211 Total IN/0UT 2482.00 317.65 1539.70 |
................................. ................................... .......

to 211' Routing 0.103 0.339
............................................................... ...........

212 1- 8.00* 84 F 0.047 0.697 0.328- 0.0 1.41 '17.08 |

'212 2 12.00* 84 F 0.048 0.732 0.317 0.0 2.11 25.62
212 3 25.00 <! M 0.537 0.667 0.310 0.0 5.69 37.96

,

|
,

.~ -. ,,wwm. .m-r .-w. . - - - - g -- m .- -m.--., -
- y , yv r



212 4 40.00* S4 F 0.382 0.200 0.377 0.0 7.03 64.91

212 5 47.00 91 M 0.216 0.128 0.352 0.0 10.70 98.96

212 6 40.00 91 M 0.414 0.000 0.000 0.0 9.10 68.c8 -

7 64.00 91 M 0.408 0.348 0.372 0.0 14.57 110.21

8 423.00 91 M 0.396 0.000 0.000 0.0 96.27 736.72

9 12.00 91 M 0.060 0.167 0.367 0.0 2. 73 30.36

212 to 77.00 91 M 0.309 0.000 0.000 0.0 17.52 144.97

212 11 17.00* $4 F 0.0 79 0.094 0.404 0.0 2.99 36.30

Type: Null Label: J25152

212 structure 765.00 487.75
...............................................................................

212 Total IN/0UT 3247.00 487.75 1695.91
...................=..........==================== .s=====..====.. ========...

211 to 212 Routing 0.767 0.320
. . . . . . . . . . . = = . . . . . . . . . . . . . . . . . . . = = = = = = = = = = = = = = = = = = . . . . . . = = = = = = = = = = = = = = = = = = = = = .

213 1 67.00 91 M 0.191 0.976 0.313 0.0 15.25 145.58

213 2 19.00 91 M 0.093 0.550 0.345 0.0 4.32 48.38

213 3 273.00 91 M 0.324 0.000 0.000 0.0 62.13 506.57

213 4 862.00 91 M 0.624 0.000 0.000 0.0 196.18 1208.23
Type: Null Label: J23153

213 Structure 1221.00 765.63
-

..................................................... . .......................

213 Total IN/0UT 4468.00 765.63 1941.87
s .. .. m==================s=======================s===========================

212 to 213 Routing 0.954 0.324
S = $ = = = S S t = = = = 4 = d = = = S = = = = = 3 2 = S .= S = == = = = = = = B . 3 B = = $ = = = = = $ =S =3 5 3 = = = = = = = 3 == = = = = 3 3

221 1 69.00 91 M 0.211 0.363 0.369 0.0 15.70 146.04

221 2 17.00 91 M 0.176 0.488 0.379 0.0 3.87 37.75

221 3 45.00* S4 F 0.050 0.440 0.375 0.0 7.91 96.08

['~' 4 69.00 91 M 0.2 73 0.363 0.369 0.0 15.70 135.38

(s, 5 25.00* 84 F 0 .0 75 0.482 0.365 0.0 4.39 53.38

221 6 36.00 91 M 0.177 0.524 0.369 0.0 8.19 79. S4

221 7 207.00 91 M 0.543 0.000 0.000 0.0 47.11 312.51

Type: Null Label: J28251

221 structure 468.00 102.88
......... ....................................................................

221 Total !N/0UT 468.00 102.88 750.42

Sas=3=nR=$3==... S==.9=s==$======BS53 3==.3 3==2==F===Sg====Ba======A===MS$3323

311 1 0.00 0 M 0.000 0.000 0.000 0.0 0.00 0.00

Type Null Label: J381S1

311 structure 0.00 868.51
.......... ....................................................................

311 Total IN/0UT 4936.00 868.51 2621.82
=============.=====.====================================ss===================

213 to 311 Routing 0.000 0.000
..............======.....s=====...=................===.33...===ne======.

312 1 261.00 91 M 0.491 0.000 0.000 0.0 59.40 414.39

Type: Null Labet: J3B152

312 Structure 261.00 927.91 1

1

...............................................................................

312 Total IN/0UT 5197.00 927.91 2617.07 '

l

=================== ..s=================== ==sa=====s============s...s=========

311 to 312 Routing 0.549 0.292 |
= = = , . . . . . . . . . . . . = = = = = = = = . . . . . . . . . = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

,

1

g "?1 1 449.00 91 M 2.423 0.000 0.000 0.0 102.18 259.98 )

f )2 30.00 91 M 0.169 0.499 0.354 0.0 6.83 67.21 l.\ r '

'341 3 51.00* S4 F 0.241 0.436 0.359 0.0 8.96 95 .85

Type: Null Label: J382S1

321 Structure 530.00 117.97
...............................................................................



_

r

P

321 Totel'!N/0UT- 530.00 117.97 299.15 ,

-

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 't
, |411_. 1 - 0.00 0 M 0.000 0.000 0.000 0.0 0.00 0.00 '

Type Null Label J48151O'

structure 0.00 1045.88 i

...............................,.............................................

'411. Total JN/0UT 5717.00 1045.88 2900.83
............................=====..... ..................................... '

312 to 411 Routing 0.000 0.000
......... .............. ... .. ....................... ......... .....

412 1 1000.00 91 M- 0.632 0.000 0.000 0.0 227.58 1391.98
Type: Mull Label: J481$2

'412 Structure 1000.00 1273.46
...............................................................................

'412 Total IN/0UT 6727.00 1273.46 2995.21 i

...............................................................................

411 to 412 Routing 1.301 0.326
,

.................. ......................................... .................

-421 1 3024.00 91 M- 1.433 0.000 0.000 0.0 688.21 2540.51
421 2 3916.00 91 M 2.165 0.000 0.000 0.0 891.21 2461.29
421 3 1905.00 91 M 1.135 0.000 0.000 0.0 433.54 1865.79

Type: Null Label J482$1 *

421 su uctus e 8845.00 2012.96 ''

...............................................................................

421 Totst 1N/0UT 8845.00 2012.96 6346.47
................... .................................................... ....

422. 1 153.00 91 M 1.038 0.000 0.000 0.0 34.82 158.89 .(422 2 1134.00 91 M 1.248 0.272 0.345 0.0 258.08 1045.56
422 3 3640.00 91 M 2.880 0.272 0.345 0.0 828.40 1855.53 '

' 4 567.00 91 - M 1.167 0.272 0.345 0.0 129.04 546.35 Lj
5 136.00 91 M 0.447 0.000 0.000 0.0 30.95 225.35 '

422 6 202.00 91 M' O.522 0.000 0.000 0.0 45.97 311.22
<

Type: Null Label J48252
422 structure 5832.00 3340.21

,
...............................................................................

422 Total IN/ Oui 14677.00- 3340.21 9256.75 .
...............................................................................

421 to 422 Routing 0.289 0.343
............................................................................... ,

423 1 2431.00 91 M 0.892 1.581 0.334 0.0 553.25 2T71.51
423 2 2092.00 91 M 1.400 1.065 0.326 0.0 476.10 1785.61

,

423 3 1028.00 91 M 1.028 0.000 0.000 0.0 233.95 1074.09
423 4 908.00 91 M 0.779 2.241 0.245 0.0 206.64 1122.42 I
423 5 777.00 91 M 0.381 0.000 0.000 0.0 176.83 1371.93
423 6 664.00 91 M 0.937 2.241 0.245 0.0 151.11 734.62

Type Null Label: J48253
423 $tructure 7900.00 5138.11

I
'

'

...............................................................................

423 Total !N/0UT 22577.00 5138.11 12033.38
>

................................... ............................... .... ...
>

422 to 423 Routing 2.115 0.309
. ....................................................................... ... i

'424 1 1449.00 91 M 1.117 0.000 0.000 0.0 329.77 1436.27
424 2 1970.00 91 M 0.989 0.920 0.295 0.0 448.34 2103.30
424 3 846.00 91 M 0.618 0.000 0.000 0.0 192.53 1192.30

Type: Null Label J48254

struc ture 4265.00 6108.74<
-

...............................................................................
i

c 424 Total IN/0UT 26842.00 6103.74 12334.46 >

...........................................................................

$
i
"
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423 'to 424 Routing 1.496 0.323
......................... . ............ .................................

'511.]1 0.00 .0 M 0.000 0.000 0.000 0.0 ~ 0.00 0.00
Type: Null Label: J58151 -i

structure . 0.00 7382.21
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

511 Total IN/0UT 33569.00 ' 7382.21 14222.50
. ............................................................................

..412 to 511 Routing 0.000 0.000
.. ... . ..... ........................... ............................ . i

............. .. ........................ >

SUBuATERSHED/ STRUCTURE INPUT /0VTPUT TA8LE

.............................................

.Sedimentologya
!i

SED: Sediment
iSCp: Peak Sediment Concentration

ssp Peak Settleable Concentration

'24VW: Volume Weighted Average Settleable Concentration . Peak 24 hours
24AA Arithmetic Average Settleable Concentration Peak 24 hours

.

.
PS

J3S SWS K L $ CP ft 8 SED S0p ssp 24VW 24AA
(ft) (%) (hrs) (tons) (mg/l) (ml/l) (ml/l) (ml/l)

................ ...........................................................

R 111- 1 0.32 400.0 7.3 0.045 0.188 1 1112.7
R 111 2 0.32 400.0- 4.5 0.045 0.000 1 961.2
R 111 3 0.32 400.0 21.0 0.045 0.000 1 2618.6 ,

Type: Null Label: J18151 SWS1 A

_ ,,1 Structure 4653.8,

.............................................................................

'111 Total IN/0UT 4653.8 20353 10.76 6.63 2.89
;

............s..s...............................a.............................

R 112 1 0.32 400.0 5.5 0.045 0.253 1 126.2
R 112 2 0.32 400.0 4.2 0.045 0.253 1 54.4
R 112 3 0.15 400.0 3.8 0.900 0.223 4 88.9
4.112 4 0.15 323.0 4.6 0.900 0.063 3 146.1

'
d

R 112 5 0.15 217.0 34.6 0.900 0.113 4 955.7
R 112 6 0,15 250.0 44.0 0.900 0.000 4 877.0 ''

i

a 112 7 0.32 400.0 5.2 0.045 0.094 1 58.5 '

R 112 8 0.32 400.0 8.0 0.045 0.000 1 72.9
Type: Null Label: J18152

112 Structure 70?2.0 |
< .............................................................................

112 Total !N/0UT 7032.0 74290 41.91 9.05 4.04
.............................................................................

111 to 112 Routing 0.331 - I
.... .................................................... .................

R 121 1 0.32 400.0 17.2 0.045 0.000 1 0.0
Type: Null Label: J182S1

121 Structure 0.0
.............................................................................

121 total-!N/0UT 0.0 0 0.00 0.00 0.00
.............................. .............................................
N

'1 1 0.15 400.0 25.0 0.900 0.000 4 74.7
- Type: Null Label: J2 BIS 1

211 Structure 7072.8
.................... .........................................................

211 Total IN/0UT 7072.8 76327 '43.06. 9.10 4.06

- i
.

-

4
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esames.m.sessasse.......a.m.somes aa.s ames..ae.esensames m.- .
1112 to 211 Routing 0.108 -
.es......................... .... .............. ....... .......,

.. R 212 1 0.15 400.0 17.6 0.900 0.697 4 514.8
|I~ \212 -2 0.15 :400.0 14.9 0.900 0.732 4 661.8 - i

?.3s.a212 3 0.32 350.0 5.7 0.045 0.667 1 36.3
LR 212 4 0.15 '400.0 2.2 0.900 0.200 4 163.0
.R 212 5 0.32 400.0 4.7 0.045 0.128 1 78.8
R 212__ 6 0.32 400.0 4.9 0.045 0.000 1 60.9

.R 212 7 0.32 400.0 3.9 0.045 0.348 1 59.3
R 212 8 0.32 400.0 8.6 0.045 0.000 1 1544.0

:R 212 9 0.32 400.0 10.9 0.045 0.167 1 59.6
R 212 10 0.32 400.0- 4.4 0,045 0.000 1 120.9

R 212 11- 0.15 .400.0 6.8 0.900 0.094 4 292.9
. Type: Null Label: 'J291$2 '

212 structure 8867.0

.............................................................................
212 Total IN/0UT 8867.0' 38889 21.25 7.22 3.16
,........................................................................

211 to 212 Routing 0.767

.......................................................... ............ .
R 213 1 0.32 400.0 11.6 0.045 0.976 2 408.0 a*

R 213 2 0.32 400.0 15.2 0.045 0.550 2 154.4
R 213 3 0.32 400.0 6.9 0.045 0.000 2 758.6
R 213 4 '0.32 400.0 3.9 0.045 0.000 2 973.1

Type: Null Labels J29153
213 structure 5478.2

.............................................................................
s 213 Total IN/0UT 8478.2 21594 10.59 3.97 1.90
........................ .......................... .............

,,)12to213 Routing
,

0.954-

............................................................ .......
R 221 1 0.32 400.0 8.8 0.045 0.363 1 234.3
R 221 2 0.32 400.0 5.5 0.045 0.488 1 30.2
R 221 3 0.15 400.0 18.0 0.900 0.440 4 3658.8
R 221- 4 0.32 400.0 6.3 0.045 0.363 1 153.8
R 221 5 0.15 400.0 15.0 0.900 0.482 4 1518.3
R 221 6. 0.32'400.0 12.7 0.045 0.524 1 23 2.4
R 221 7 0.32 400.0 3.1 0.045 0.000 1 165.9

Type: Null Labelt J2B251
221 Structure 5953.4

.............................................................................
221 Total IN/0UT 5983.4 104729 66.42 26.27 7.42
........... ................................................ . .. .

R 311 1 0.00 0.0 0.0 0,000 0.000 0 0.0
Type: Null labelt J3B1S1

311 Structure 14461.7
.............................................................................

311 Total IN/0UT 14461.7 36193 19.87 6.66 2.82
.. ...................................... ....... ... .. ....... .

'213 to 311 Routing 0.000
*

..............................................===.................. .... .
R 312 1 0.32 400.0 3.6 0.045 0.000 1 254.1

.Type: Hull . Label; J381S2
,,_312 Structure 14691.2

...........................................................................
s 2 Total !N/0UT 14691.2 34010 18.67 6.34 2.73'

,

......................................................... .. .... ...
311 to 312 Routing 0.549

...... ..................... ..............................................
L

, . . _ -_,....s._,, - , . . . , _ o ...,, ,



i

l

!
i

-R 321 'I 0.32 .400.0 2.1 0.045 0.000 2 -162.4
R 321 2 0.32 400.0 -5.2 0.045 0.499 2 ,54.3

-R'321 3 0.15 400.0 .4.5 0.900 0.486 4 630.6
Type Nult Label: J382s1 |

1 structure 626.2 I

!. ............................................................................
1

%. 321 Total IN/0UT 626.2 20623 11.10 2.12 0.82 j
.. .................................................. ............... ....

R 411 1 0.00 0.0 0.0 0.000 0.000 0 0.0
Type: Mull 'tabel: J48151

411 structure 15317.4
............................................................................. |

411 Total (N/0UT 15317.4 31464 17.26 5.87 2.48
..................................................... ......... ...... ...

312 to 411 Routing 0.000
........................................i......................... .........

R 412 1 0.32 400.0 4.7 0.045 0.000 1 1918.6
Type: Null Label: J48152

412 structure 15506.6
.............................................................................

412 Total IN/0UT 15506.6 25897 13.69 4 . 72 2.25
*.............................................................................

411 to 412 Routing 1.301

.......................= .......................... ........................

: R 421 1 0.32 400.0 8.9 0.045 0.000 1 9804.6
R 421 2 0.32 400.0 8.6 0.045 0.000 110549.9
R 421 -3 0.32 400.0 4.5 0.045 0.000 1 3113.0

Type: Null Label J48251 .

I421 structure 23467.4
........................................................................... ;
1 Total IN/0UT 23467.4 12965 6.11 4.06 2.05 j

.............................................................................

R 422 1 0.32 400.0 0.9 0.045 0.000 1 33.3 .;
R 422 2 0.32 400.0 3.2 0.045 0.272 1 8 70.9 '

R 422 3 0.32 400.0 0.9 0.045 0.272 1 778.3 1

R 422 4 0.32 400.0 2.7 0.045 0.272 1 351.6 _|

R 422 5 0.32 400.0 1.7 0.045 0.000 1 63.9 j

R 422 6 0.32 400.0 3.9 0.045 0.000 1 202.0
Types Null Label: J48252

422 structure 25763.6 1

............................................................................. |

422 Total IN/0UT 25763.6 9509 4.49 2. 79 1.33 -)
.............................s.........................s............... ... I

I421 to 422 Routing 0.269
........................................... ... ............ ...... ...

R 423 1 0.32 400.0 18.5 0.045 1.$81 128586.0
R 423 2 0.32 400.0 5.7 0.045 1.065 1 4003.7
R 423 3 0.32 400.0 6.4 0.045 0.000 2 2259.5
R 423 4 0.32 400.0 2.4 0.045 2.241 1 615.8
R 423 5 0.32 400.0 8.6 0.045 0.000 1 3074.3

.R 423 6 0.32 400.0 1.1 0.045 2.241 1 209.2
,

Type: Null Labelt J48253
423 structure 61425.3
............................... .............................................

423 Total IN/0UT 61425.3 21420 10.50 4.36 2.44
'%.............................. ....................................... ...

2 to 423 Routing - 2.115
............................................................ ...............

R 424 ;1- 0.32 400.0 7.1 0.045 0.000 1 3558.9
R 424- 2 0.32'.400.0 4.2 0.045 0.920 1 3183.4

1

!

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



R 424 3 0.32 400.0 4.6 0.045 0.000 2 1569.3
Type: Null Label: J48254

424 structure 65292.3
\,,_ .............................................................................

f $24 Total IN/0UT 65292.3 18063 5.61 3.79 i
N- '.............................................. ......... .......

2.21

|....
|423 to 424 Routing 1.496
i

...............................=....................... .... .. . .......

R 511 1 0.00 0.0 0.0 0.000 0.000 0 0.0
Type: Null Label: J58151

511 structure 50799.0
........................................................................... .

$11 Total IN/0UT 80799.0 17395 8.57 3.98 2.26
e............................................................................

412 to 511 Routing 0.000
.............................................................................

.
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r

y Civil S:ftwars besign -- SEDCAD+ Vzrsion 3.1
! ' Copyright (C) 1987 1992. Pamela J. Schwac. All rights reserved.
-

b
' f-( Conpany Name: SHEPHEAD MILLER INC.

)' ' Filename: C:\SE0CA03\DAYLOMAusea: BLC & KMW/
('' Date: 09-29-1993 Time: 13:53:04

Day Loms Fluvial Sedimentation Analysis Coycte & Muskrat CreetsI

Storm: 3.70 inches, 200 year-24 hour, SCS Type !!
Hydrograph Convolution Interval: 0.1 hr

zusassassamassamammesassmaasssssmaasssasussa

DETAILED SUBWATERSHED IhPUT/0UTPUT TABLE
saa,3 =s=================s ss=====E=========

Seg. Land Flow Segment Time Muskingum

J B $ SWS # Condition Distance Slope Velocity Time Conc. K X

(ft) (*) (fps) (hr) (hr) (hr)
R33333333333333333333333333E33EE33E3EF33E333333333333E8 35322ES3333333333335522

'

111 1 a 3 1092.00 7.33 1.89 0.16
-b 3 4619.00 7.36 1.90 0.68 0.835

...............................................................................
*

111 1 -1 8 2985.69 2.14 4.39 0.19 0.188 0.360
....========================================E========================........

111 2 -a 3 286.00 4.55 1.49 0.05
-b 3 731.00 2.46 1.10 0.18 0.238

$$b1E38833b5535188E333X333333333335533333E5 335333$333333333333EE223333333332353

111 3 -a 3 1942.00 21.02 3.21 0.10
-b 3 7109.00 8.44 2.03 0.97 1.069

reas .. ==vu=== . .....r..s=========== .. ======......===E===========.........
-

f' i 3 1 -a 3 U363.00 5.50 1.64 0.40 0.399
)\, _,,... ...........................,...........................................

112 1 -1 8 3992.90 2.13 4.38 0.25 0.253 0.360
,

emans=== wse= =s =u ses ,= ,rsum. = == ==rt s==,3==E=== ... ===== = == == E = ===== 33.E....E

112 L 1 3 2363.00 4.23 1.44 0.46 0.455
...............................................................................

112 2 -1 8 3992 90 2.13 4.38 0.25 0.253 0.360
SEEB RM E32E ESEA S E EBRE RE S CBBESESS BW85 E BE53335833333333553333338 EE3333333333333333

112 3 a 5 784.00 3.83 1.96 0.11 0.1114

................................................................................

112.3 1 8 373.54 5.36 6.95 0.01
2 8 3122.58 1.92 4.16 0.21 0.223 0.361

88888EE 38333335355555535333333334853S333333E33355583335932253333 R833W3E33333335

112 4 a 5 323.00 3.10 1.76 0.05 0.050
...............................................................................

112 4 1 5 323.35 4.64 2.15 0.04
-2 8 229.51 22.32 14.17 0.00
-3 8 448.70 5.58 7.09 0.02 0.063 0.403

393333.S239333333333 3533333 35ES353SS33.SEBESSEr33333.BE3233392333333333h33333

112 5 -a 5 217.00 34.56 5.88 0.01 0.010
...............................................................................

112 5 1 8 448.45 4.46 6.34 0.02
2 8 1269.16 1.58 3.77 0.09 0.113 0.361

es==ses=====s=========sas=====em=====E===========sss====================sa=====

112 6 -a 5 250.00 44.00 6.63 0.01 0.010
,gr 3.m............==................. ==......===........E............ ... ...
/ 6

7 -a 3 2488.00 5.23 1.60 0.43 0.431-( }2~ 2............................................................................

112 7 -1 8 1610.50 2.48 4. 73 0.09 0.094 0.367
. ........................... .......... ...... ........................ ;

112 8 -a -3 995.Di 8.04 1.98 0.14 0.139



g . .. . . . _.

!- 121: 1 . -a 3 1393.00 17.23 2.91 0.13
L -b 8 13796.00 3.70 5.77 0.66 0.797
t) ,s*'

^ f....... .......... ..... ....... ...... ... ....... .. .. .E,

!/ ?/ 1 1. a 5' 500.00 . 25.00 5.00 0.03 0.027.c \ ,
- x-_ e................................................................. .. .. .

i 212 1 -a 5- 721.00 17.61 4.20 0.05 0.047
'

...............................................................................
' 2'1 2 1 -1 8 338.37 11.90 ~10.35 0.01

-2 8: 7289.34 0.96 2.94 0.69 0.697 0.328
..........=..................................n

212 1 -a 5 672.00 14.88 3.86 0.05 0.048

[
...............................................................................

212 2 -1 8 995.20 2.01 4. 25 0.06
-2 8 6668.24 0.85 2.77 0.67 0.73 2 0.317 !

,

.. ................................................. ........................ '
h

212 3 -a 3 350.00 5.71 1.67 0.06
-b 3 1940.00 2.58 1.12 0.48 0.537

............................................................................... .
!

212 3 -1 8 6668.24 0.85 2.77 0.67 0.667 0.310
'

==................................=..........-............... .................

212 4 -a 5 1841.00 2.17 1.47 0.35 *

-b 8 768.00 3.91 5.93 0.04 0.382
...............................................................................

1212 4 1 8 3782.75 3.04 5.23 0.20 0.200 0.377 f.
.. ..... .................. .... ..... ..... ....... .......... ...

212 5 -a 3 855.00 4.68 1.51 0.16
i

-b 8 944.00 2.12 4.37 0.06 0.216 6

............................................................................... *

2 5 -1 8 1891.32 1.85 4.08 0.13 0.128 0.352 ,

j ......... ..... ................... ... ........ .............. ..
'E12 6 -a 3 1230.00 4.88 1.55 0.22

f
-b 8 4582.00 4.50 6.57 0.19 0.414 *

............ .............. ........... ...... .............. . ....... i

212 7 -a- 3 2040.00 3.92 1.39 0.41 0.408 ,

...............................................................................

212 7 -1 8 622 .32 2.73 4.96 0.35 0.348 0.372 I

.......................... ...................... . ........... .

212.8 e 3 2090.00 8.61 2.05 0.28
-e 8 2886.00 5.54 7.06 0.11 0.396

|
. . ........ .. ............... . ............. .... .. ...

212 9 -a 3 506.00 10.87 2.31 0.06 0.060

,'...............................................................................

212 9 -1 8 2836.86 2.47 4.71 0.17 0.167 0.367,

n..... .......... ..... ....................... .. ............. . i,

21210 .a 3 1032.00 4.36 1.46 0.20
{b 8 2825.00 5.31 6.91 0.11 0.309

.............. ..................................... ...................

f2 1 2 11 -a 5 740.00 6.76 2.60 0.08 0.079
...............................................................................

21211 -1 8 2448.01 5.73 7.18 0.09 0.D94 0.404 i

;...............................................................................

213.1 -a 3 1639.00 11.59 2.38 0.19 0.191 i

...............................................................................
|

~

13 1 -1 8 10000.41 0.90 2.85 0.98 0.976 0.313 -]s

........................................................................... 1

k.-[3 2 -a 3 920.00 15.22 2.73 0.09 0.093
\...............................................................................
1

213 2 -1 '8 7512.96 1.60 3.79 0.55 0.550 0.345 I
............................................e ...............................

. _ . _ _ _.



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

-!
1

- 213 3 -a 3- 1442.00 6.93 -1.54 0.22
;

b 8 2002.00 3.00 5.19 0.11 0.324
.......... ...... . . ..... .......... . .. ..... ..... . '

,{ 3. 4 +a 3 1020.00 -3.92 1.39 0.20 g
-b 8 7674.00 2.87 5.08 0.42 0.624 :!

>

........................... ... ....... ... ... ... . ... .

2 2 1 .1 -e ' 3 1085.00 8.76 2.07 0.15 |

-b 8 1035.00 2.13 4.37 0.07 0.211
...............................................................................

221 1 -1 8 6268.04 2.55 4.79 0.36 0.363 0.369 !

l.. ... . ......... . ..... ............ .. . . -

)

221 2 -a 3 904.00 5.53 1.65 0.15 i
>

-b 8 741.00 8.10 8.54 0.02 0.176 [

;I
...............................................................................

221 2 -1 8 2957.32 4.74 6.53 0.13
-2 8 6268.04 2.55 4.79 0.36 0.488 0.379 |

........................................................................... .

221 3 -a 5 668.00 17.96 4.24 0.04 !.
-b 8 502.00 49.80 21.17 0.01 0.050 '[

...............................................................................

'f221 3 -1 8 1769.81 4.52 6.38 0.08
2 8 6268.04 2.55 4.79 0.36 0.440 0.3 73 ,!*

i
..........m........................s.......................s..................z. i

,

221 4 a 3 520.00 6.35 1.76 0.08
-b 8 3250.00 2.46 4.71 0.19 0.2 73 .

!................................................................................
i

221 4 -1 8 6268.04 2.55 4. 79 0.36 0.363 0.369 ;

.................................................2. ;

221 5 -a 5 632.00 15.03 3.88 0.05 ,

'
-b 8 599.00 3.34 5.48 0.03 0.0 75

I,.............. ...........................................................
-

221 5 -1 8 1710.26 1.75 3.97 0.12
-2 8 6268.04 2.55 4. 79 0.36 0.482 0,365 ;

j.... ......... .... ......... ............ .......................... . .

221 6 -a 3 1500.00 12.67 2.49 0.17
-b 8 396.00 13.89 11.18 0.01 0.1 77

............................................................................... .j

221 6 -1 8 2835.99 2.65 4.88 0.16
.

-2 8 6268.04 2.55 4.79 0.36 0.524 0.369 |
'

.................. w............................... .....................

221 7 -s 3 995.00 8.04 1.98 0.14 -

6

-b 8 6735.00 2.38 4.62 0.40 0.543
. . ............ ........ ..................... ..... .... .. . -

312 1 -a 3 1124.00 3.56 1.32 0.24
-b 8 4238.00 2.36 4.61 0.26 0.491

|
........................................ ............... ......... .......

321 1 -a 3 8756.00 2.D6 1.00 2.42 2.423 i

........................................................................ ...

321 2 -a 3 970.00 5.15 1.59 0.17 0.169 -

-...............................................................................

321 2 -1 8 7414.32 1.89 4.12 0.50 0.499 0.354
...................................... ...................... ...... .

321 3 -a 5 1000.00 4.50 2.12 0.13
'*b 8 1990.00 2.76 4.99 0.11 0.241

...............................................................................

3 -1 8 7613.68 2.10 4.35 0.49 0.486 0.359
.m............................ ...................................... .......

412 1 -e 3 1692.00 4.73 1.52 0.31

.-b 8 6249.00 3.20 5.37 0.32 0.632
'

....... ................................................................ ....

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



_ , mm .. __ . . .. - _ _ _ _ . _ - . _ . _ _ _ _ .

,

.

t.

'421 1 - -e - 3 1343.00 8.94 2.09 0.18:
't

-p 8 -Z3432.00 2.99 5.19 1.26 1.433
.:...=...=................===....=.=====........=.

. 4 21. 2 -a - 3 1388.00 8.65 2.06 0.19
#

} -b 8 23383.00 1.20 3.28- 1.98 2.165-
,....... ... ...... ... ......... ..... . ..... .. ... . ... .

421 3 a 3 1791.00 4.47 1.48 0.34
b 8 14428.00 2.77 5.00 0.80 1.138

------. .. . .. ...... ....... . . . . ........ .. .. . j
- 422 1 -s 3 Z299.00 0.87 0.65 0.98 ~!

-b 8 1196.00 3.34 5.49 0.06 1.038 !
... ...... ...... .. . ... . .... . .. . .. ... . . ,

i422 2 -a 3 -1891.00 3.17 1.25 0.42 <

!-b 8 14726.00 2.72 4.94 0.83 1.248
............................................................................... .

r422 2 -1 8 3731.48 1.61 3.80 0.2/ 0.272 0.345 i
i#

........................................................................S......

422 3 a 3 3234.00 0.93 0.67 1.33 5

-b 8 23084.00 1.91 4.14 1.55 2.580 -

!
...............................................................................

422 3 -1 8 3731.48 1.61 3.80 0.27 0.2 72 0.345 !
i

................. ............................................ .............. *
.!

f422 4 e 3 1493.00 2.68 1.15 0.36
b 8 10199.00 1.37 3.51 0.81 1.167 ~

l...............................................................................
.' i422 4 -1 8 3731.48 1.61 3.80 0.27 0.2 72 0.345

==.. ... . ... = . ..... ....... ....= .== ... .... .
!422 5 -a 3 1144.00 1. 75 0.93 0.34 ?

-b 8 2480.00 4.84 6.60 0.10 0.447

j..... ....... ...... ............ ... .. .. .. ..... ....

2 6 a 3 2587.00 3.87 1.38 0.52 0.522 !
F... .. ....... ..... .............. .. ....... . ....... . ... '

i

423 1 -a 3 2637.00 18.47 3.01 0.24 1

-b 8 12736.00 3.30 5.45 0.65 0.892 ';
i

, ...............................................................................
,

t423 1 -1 8 19652.72 1.32 3.45 1.58 1.581 0.334 4

t..... ......... ......... ........ .... .. ...........................

423 2 a 3 2090.00 5.74 1.68 0.35 .|
-b 8 16716.00 2.15 4.40 1.05 1.400

i...............................................................................

423 2 1 8 12258.80 1.14 3.20 1.07 1.065 0.326

}
.. ......... ... ..... ................ . ....c.... . .. . .

423 3 -a 3 1243.00 6.44 1.78 0.19 I

-b 8 13144.00 2.13 4.38 0.E3 1.028 $

9........ ... .... .... ..................... ........... ..... ... .. >

4

423 4 a 3 1636.00 2.44 1.09 0.42
,

-b 8 7572.00 3.70 5.77 0.36 0.779 !
;

...............................................................................
,

423 4 -1 8 13283.06 0.30 1.45 2.24 2.241 0.245 .|
.................... .......................... ...... .... ..... ........

,

i423 5 -a 3 1393.00 8.61 2.05 0.19 <

-b 8 4577.00 4.81 6.58 0.19 0.381 ,

t
.............................................................. .......... ..

|

423 6 a 3 1767.00 1.13 0.74 0.66 )
-b 8 6479.00 4.63 6.46 0.28 0.937 I

...........................................................................

3 6 -1 8 13283.06 0.30 1.65 2.24 2.241 0.245
................... ..........................................................

424 1 -a 3 1124.00 7.12 1.87 0.17
-b 8 15151.00 2.18 4.43 0.95 1.117

.- - . _ _
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- 424 2 a 3 597.00 4.19 1.43 0.12
' |

-b 8 15273.00 2.62 4.85 0.87 0.989
,

................................................................................ !

4 2 -1 8 8159.19 0.67 2.46 0.92- 0.920 0.295
,

...............--.mo...--....--.....
4

424 3 o' 3 1294.00 4.64 1.51 0.24
|

-b 8 5871.00 2.04 4.29 0.38 0.618 |
........ u .. . . u. . ... ..
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INBERG-MILLER E N G I N E E R S: !

124 EAST M AIN STREET MIVERTON. WYQMING SnSol 1397 , sO7 8s6 8134 |

f- )
i 't

- - Nove=ber 13, 1992 5930-RX j

i

!

.i

i

|
f

Energy Tuels Nuclear, Inc.
One Tabor Center, Suite 1500
Denver, Colorado 8020' |

*'

ATTENTION: MR. SILL ALMAS
i

RE: DAY LCMA MINE {
i.+

Gentlemen: |

The following is a report of the following services which we have provided for
the above-referenced project: ,

y

,

1. Drilling and sa=pling (including test boring logs) . !

2. Laboratcry testing of selected soil sa=ples. ,

3. Surreying and drafting test boring locations. !

I
These services have been co=placed per our Septe=ber 29, 1992 Service !

*

Agree =en: which was er.ecuted by Energy Tuels Nuclear, Inc. on October 1,1992.

FIELD EZ?L0 u~!CN

The field work was perfor:ed using a Mobile 3-57 truck-soun:ed drilling rig at
':he si:e on October 12 and 13,1992. Seven (7) test borings were advanced to

depths ranging fro = 14.0 :o 21.5 feet. Drilling was perforned using 8.5"
dia=eter hollow-shaf: augers. The augers act as continuously advancing steel

3

casing. The nechod prevents test holes fro caving in above the levels to be :

tested. Sa pling tools are lowered inside the hollow sta= for testing into-

undisturbed soils. |
;

Drilling and field sampling vere perfor=ed according :o the following standard |
;spec 1ficacions-

.j

1. " Soil Investigation and Sampling by Auger Borings " ASTM D1452. |

t

2. Sampling with . two-inch 0.D. spli:-barrel (split-spoon) per ASTM |
D1586, "?enetration Test and Splic-Barrel Sa=pling of Soils."
Forty-eight (48) such tests were perfor=ed.,

3. Sanpling vi:h a 2.5-inch I.D., thick-wall sa=pler driven with
procedure and effor: of ASTM D1586. Four (4) such sanples were
obtained.

,

, - - - . _ _ . _ _ . *
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Energy Tuels Nuclear, Inc. 5930-RX ;

g Novenber 13, 1992
|

Page Iwo |
!

!

The soil sanples were field classified by the Field Engineer, sealed in
containers to prevent loss of moisture and returned to our laboratory.- They 'I
were then inspected by the Geotechnical Engineer prior to the preparation- of |
this report, and reclassified visually in accordance v1th AS M D2487. I

.

.

A field log was prepared for each boring during exploration. After the j
retrieved sanples were checked in the laboratory, a Final Log for each boring !

was prepared which contained the work nethod, samples recovered and the
,

indication of the presence of various soil types. The Final Logs are enclosed i

as TELLOW SHEETS. *

!
The Final Logs contain both factual and interpretive infor=ation. On the |
Final Logs, horizontal lines designating the interface between differing '

materials encountered represent approximate boundaries. The transition ;,

between soil layers is typically gradual, j
;

LABORATORY TESTING PROGRAM ;

!

As specifically requested by Mr. Bill Almas (Energy Fuels Nuclear, Inc.) and
Mr. Barry Carlson (Shepherd Miller, Inc.), the follovias; laboratory soil tests I

were perfor=ed: 1

*ESTS
1. Moisture Content (AS U D2216) 3 |
2. Unic Weight Determination (ASE D2937) 3 ;

3. Sieve Analysis - #200 (ASW D1140) 9 .

The results of the above-listed soil tests are as'follows:

Passing Dry Unic Water ;

Sample Sa=ple No. 200 Steve Weight Content '

No. Decch (70.) (percent) (PCF) (percent)
SL-t-33 3.3 to e.5 80.2 i

HL-2-2A 2.5 to 3.0 34.7 109.2 13.6

HL-2-4 7.5 to 9.0 14.5 ,

IHL-3-6B 13.0 to 14.0 42.5

HL-8-3 5.0 tr ,.5 24.7
.

t

HL-8-43 8.0 to 8.5 95.9 104.0 18.9

HL-8-5 10.0 to 11.5 92.4 ,

HL-8-6C 13.5 to 14.0 15.8 110.8 10.4

HL-9-2 2.5 to 4.0 36.5

,
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Energy Tuels Nuclear Inc. 5930-RX
November 13, 1992

Page Three ;

i

SURVETING AND DRAFT!NC

On October 24, 1992, our sur rey crev was present on the site to surrey the J

test boring locations. The control point used in the survey for the basis of *

location and elevation was the section corner com:=en to Sections 13, 14 23 ,

and 24 T.32 N., R.91 W. 6 P.4., Frenant County, Wyoming. Following the |
ce=pletion of the field su: rey, the cast borings were plotted on the
" Reclaimed Areas" nap you provided to us. We have enclosed this nap for your.
use as requested.

'

CLCSURE

We appreciate the opportunity to be of service to you on this phase of the
project. If you have any questions regarding the, info rmation contained
herein, or if we =ay be of further assistance, please contact us.

Sincerely.

I

IN3 ERG-M.ILLEP[ ENGINEERS
-

i

6 '7 y f %a
!
'

'QA
J n C. Eevell, P.E.

N aotechnical Engineer .

JCH:dcr:so1130
:
I

i
-

|
'l

i

|

1

|

!
i

i i

I

, -- _. .
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LOG OF TEST BORING NO. EL-1
t

Project: Day toma Mine Job No.: 5930-RX ,

Location: Gas d111s, Wyoming Client: Enorzy fuels Nuclear. Inc.

4 Surface El.(Ft) Senen= ark (7:)

J'
,

CEPTH SAM PLING sg 7 y

ch t[ #
t g- To PL(A nee. o Scil OESCRIPTICN

,

ce m ,e m O \ Pt OTHER |'
'

ascoveav w + TESTS,,cm . ;,,

aa-t -

edium dense, dry, lign,e ;0.0-1.5 18brevn. sandy SIL_. 0.5,
{.

- '

l e

Medium dense, camp, ligne j',

olive gray, clayey, fine to
;

=eh Mr gg,g - -

2.5-4.0 3.5' 17
16 Stiff, da=p, lignt olive

gray and grayish blue, sil:7 i

CLAY vith some fine sand05 - gg_3
--

.

5.0-6.5 13 -4200-80.2%
. . _16_ _ _

-Some reddish brewn belev------

SS-*
8.0'

7.5-9.0 15

_ _ _ _17_ _ _ 9.0' .

i

Meetum cense, camp, gray ace '

black, clayey, fine to
10 - 55-5 =edium SAND .rith occassional

- ---

10.0-11.5 fine to coarse gravel (tail- 16
|

7 - _17_ _ _
ings)

1

|

I ~S5-5 - ~
12.5-14.0 25

16
- - - - - - - - - - - - 14.0'-----

15

-
.

.

___

-

WATER LEVEL OBSERVATIONS DRILLING AND SAMPLING NOTES 1

Initial Occurrence While Drilling Dry Date 3egun 10-12-92 Comp. 10-12-92
Ti=e After Drilling 0 hrs Ctew JC3/ ELL Rig Moo 11e 3-57
Depth to Water drv Method 8.5" Dia=ecer H.S.A.
Depth to Cave-In 10.a' Ter=ination Depth: 14.0*

INBERC . MILLER EHCINEERS

l



LOG OF TEST BORINJ NO. HL .,

Project: Dav Loma Mine Job No.: 5930-RXLocation: Gas dills. Wyoming Client: Energy fuels Nuclear. Inc.Surface El.(It) 3encamark(Ft)O ,

CEPTH $AMPUNG cy e* [in yrv n . a SCIL CESCRIPTICN ch kp g 7d OTHERoem im *
4/ TESTSmecoven e

isen m

SS-1 -yedium dense, dry, li ht p60.0-1.5 brown. sandy SIL- 0. S 'l 24
iL - .l. 7_ _ _ Macium cen5*- da=?- liant

I teddish can and olive gray,
I silty, fine to =edium SAND
I ~DC-3 ~ ~ vith some clav 3.0'

2.5-4.0 Stiff, damp. olive gray, 13.6 124.8 -#200-34.7%, 16, , , silty CLAY vith fine to 109.9 i

medium sand and gravel sea =s
,

05 - SS-3---- *

5.0-6.5 24
17

I,.--___

L_____
SS-4 B.0'

7.5-9.0 Intermeddec necium dense. 24 -4200-l4.52.16 da=o, lignt oliver gray,f clayey, fine to nedium SAND
s

3* ** q** **
10 - SS-5

* '----

gray sandy CLAY
10.0-11.5 ,

2S i

. 17_ _ _

|!... ..

SS-o , <

12.5-14.0 I'
24 I'

18. _ _

15 -- SS-7----

15.0-16.5 34~

17
.. -___

17.0'___

nectum cense to loose, da=p,,,,,,

SS-8 olive gray, clayey, fine to_

17.5-19.0 =edium SAND (tailings) )

- _16_ _ _ 3

!

(Loc Continued on Nem! Pagel

lHBERG . MILLER ENClHEERS

|
. _ _ _ ___ ___ _ _

-
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LOG OF TEST BORING NO. al-2. Cont.

Projec:: Dav Loma Mine Job No.: $930-RX
, Location: Gas Hills. Wyoming Client: Energy Fuels Nuclear. Inc.

Surface El.(FtJ Senen= ark (7t) {i
|

-.
.

.

CEPTH SAM puNG E * 'kg yn g e
~v a scic cEscnwncn p %g @ c % pu ;e ~

own. sm 4 ~

of cTHen : 1accover nm +
isen ~ TESTS ,!

SS-9
20.0-21.5 to se, damp. olive gray,

10clayey, fine to nedium SAND--

17 | |
- - - - - - - - - - - - 21. 5 ' !l

------

|!

|
>l

|

25 -

:
i

i

1-

:

I

30

!
_ _ _ ,

_ t

!

|

35 1
'

!

!
_

I
___

__

l

l
i

WATER LEVEL OBSERVATIONS ORILUNG AND SAMPUNG NOTES
:Initial Occurrence While Drilling Drv Data Begun 10-12-92 Comp. 10-12-92 jTime After Drilling 0 hrs Crev JCH/ ELL Rig Mobile B-57Depth to Water d:r Method 8.5" Diameter H.S.A.Depth to Cave-In 16.d' Termination Depth: 21.5'

INBERG MILLER ENGlHEERS

!
I



LOG OF TEST BORING NO. gt_3

Project: Dav Loma Mine Job No.: 5930-RXLocation: Gas Hills. Wyoming Client: Energy Fuels Nuclear. Inc.
Sur:' ace El. (Fc) 3enenmark(7t)

v
.

CEPTH SA MPUNG *4'
e f'*f [ 74 Pt.e nn.% SOIL CESCRIPTION 0 ,

O9
cem,m 4 % o9 Pt"

>ggy
MCoVEFf UNt gpcm - sw

SS-L -

0.0-l*5 E* "* ""*** #7' 3' *
16:b rown , sandv SILT 0. 5 'l

h
,'

Sciff co fir =, da=p. ligne

q olive gray, sandy CLAY vith
- g_5-- 1=:er=1::ent silty, fine :o3

2. 5-.7. 0 =edium sand sea =s
18

18

05 - gg_5 - -

5.0-6.5 21
18

--DC ! ~ ~
6.5-8.0 '

- _18_ _ _

10 - - - - - - Possible tailings ( ?) frem +

0.0' to 1 0'10 0 1.5 6

. _ _18_ _ _

-- ,-- More sand and noist fre=SS-o
13. 0 ' t o 15 . 0 ' '

12.5-14.0 5 -4200=42.5::
_ _18_ _ _

15 - S S- 7
----

15.0-16.5 24~

.. . 17_ _ _
-

-- j
|

-
'

|

i

|

l

|

|
!

!

(Log Continued on Next Pages
-

INSERG - MILLER ENGINEERS
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LOG OF TEST BORING NO. HL-3, Cone.
<

i
i Projec:: Day Loma Mine Job No.: 5 930-R.T i'

Location: Gas Bills. Wyoming Client: :.ne rzy cuels Nuclear. Inc. |[ Surface El.(Fc) 3enchmark(it) ': \
\

,

.

'

DEPTH SA MPUNG E * kbge.,y ed LA rres . e SCIL DESCRIPTION cp %[ s9 p 7q PL( *

| ot9msm 4 '

Pt OTHERascovany nm + ,,cn y TESTS

55-8
)' 20.0-21.5 *U** * d**F' li h* *11'" |3 39gray, sandy CLAY |77"

- - - - - - - - - - - - 21. 5 ' I
- -----

It;

,

25 *

_

_ ',

2

-

r -

t,
,

30

|-

1

i

i
-

!
_.

_

35
.

_.

___

_

_

WATER LEVEL OBSERVATIONS ORILLING AND SAMPLING NOTES

Ini:ial Occurrence While Drilling Dry Date Begun 10-12-92 Comp. 10-12-92
/""' Time Af:er Drilling 0 hrs Crev JCH/ ELL Rig Mobile 3-57
\ Depth to Water dry Method 8.5" Dia=ecer H.S.A.

Depth to Cava-In 18.3' Terminatten Depen: 21.5'

INBERC MILLER ENGINEERS
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LOG OF TEST BORING NO. EL-5 '

|
|

.

Project: Day Lcus Mine Job No.: 5930 :Ut i

Location: Gas d1115. Wyeming Client: E.ne rzy Fuels Nuclear. Inc.

Surface El.(Ft) Benenmark(Ft)
\*

\v)
1

.%, 7 I.
CEPTH Sa M PU NG * *

c

C[, %[ @
o d*

c 7d# tim n%.e SCIL OESCRIPTICN '
*

'
Pt CTHERce m. im

/+accovenv m TESTSipen .

ac-,
, Loose, dry, light brown.

0*0-1.5 tlsandv SILT 0.5'16 -

Mecium dense, damp. ligne------

reddish can and light olive
;-- gray, silty, fine to nedium-

,g,7'

SAND
2.5- .0 13

l '# Some sand and gravel belev------

4.0'

05 ------
SS-3

5.0-6.5 21
17

..-----

- s;--s

7.5-9.0 8.5' 17

. . _18_ -
Stift. :oist, srevn, sandy
C'AY (possible tailings

(j 10 '-
---..' 55-5 Loose. :oist, ligne readian

10.0-11.5 tan and light olive gray la

, , 18, , , clayey, fine to medium SA.T

_

-

j_? - -s
~

12.5-14.0 9

14.0'

L5
1

-

-

1

-

1

|
___

WATER LEVEL OBSERVATICNS | C AILLING AND SAMPLING NOTES

1
Initial Occurrence While Drilling Drr Date Begun 10-12-92 Cc=p. 10-12-92

'

(" Ti=e After Drilling 0 hrs Crew JCH/ ELL Rig Mobile B-57 |'s Depth to Water drv Method 8.5" Dia=ecer H.S.A. I

Depth to Cave-In 10.2' Ter=1:ation Depen: 14.0'
1

INBERG MILLER ENGINEERS I
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LOG OF TEST BORING NO. HL-a |
:

Project: Dav Loma Mine Job No.: 5930-ax !
Location: Gas dills. Wvom:.ng Client: Energy fuels Nuclear. Inc. |
Surface El.(F ) Senen= ark (7t)

-

|

(%J |

_

'" IDEPTH SAM PU NG e,y c# [f-y 74 Pkin - fv ee . o. SCfL DESCRIPTICN ch #[ *

4 % >Q Pt OTHER
'

eern.irn e

*accovtav nm #cm y - TESTS |

0 0-1.5 edium dense, dq , Mght0. 5,f- 14
i rown, sandy SIL.b

l e.
Medium dense, da=p, ligne------

reddish can and light olive -

- g,~-- gray, clayey, fine to nediumg
SA.YD

2.5-4.0 21
I. - _17_ _ _ 4,

1

05 -

5-3 ~ ~5 .

5.0-6.5 12 -#200-24.7%
~~

17
.--___

,

Ver7 sciti to sc:.di, damp.
,,__,,

DC-4 reddish can and olive gray,
7. 5-9. 0 sandy and silty CLAY 33 18.! 123.7 -#200-95.9%

- _ _15_ _ _ 104.0

10 -----

Sa-a
10.0-11.5 19 -#200=92.4%

17 11.5'
~~~~~~

Dense to necium cense, blacx,

gray and dark olive gray,
,,,,,,

DC-6 clayey, fine to nedium SAND
12.5-14.0 (tailings) 35 10.4 122.3 -#200=15.3:
- _18_ _ _ 110.3

15 ~~-

5-75

15.0-16.5 20
16

- - - - - - - - - - - - 16.5'------

WATER LEVEL OBSERVATIONS | ORILLING AND SAMPLING NOTES

Inicial Occurrence While Drilling Dri Date Begun 10-13-92 Comp. 10-13-92
Ti=e After Drilling 0 hrs Crev JCH/EI.L Rig Mobile 3-57
Depth to Water drv Method 8.5" Dia=eter H.S.A.-

Depth to Cave-In 11.9' Ternisation Depth: 16.5*

INBERC MILLER ENGINEER 5 !
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LOG OF TEST BOFilNG NO. g,9
,

1
Projecr: Dav Loma Mine Job No.: 5930-RX i
Location: Gas Hills. Wyoming Client: Enerry Fuels Nuclear. I=c. I

Surface El.(Fc) Senenmark(7t)

! 'I'" LL*D [DEPTH SA M Pl!NG c3 o e j
"[d Lc47trn me . o. SCtl OESCRIPTICN * ws CNERcamorn % >A Pt

'

TESTS
/=ce veavom un.n %

SS-1 edium dense, dry, ligh:. r ,1
-

0*0-1.5 i rewn. sandy SILT 0. 5 'l '--

h
M,,- - - Sciff, da=p, ligne reddian

j :an and light olive gray
- g_5-- clayey, fine :o =edium SAND

3 '

3.0'2.5-4.0 30 -#200=36.5"gg Medium dense to loose, da p, *

light reddish can and light-----

olive gray, silty, fine to
05 medium SAND- SS-3

----

.

5.0-6.5 19
18

- --__

7.0'
Sciff, =oise, olive gray,

____,,

SS-4 sandy CLAY
7.5-9.0 7

18
--_

10 -
5-2
----

2

10.0-11.5 19
17

..--__

- -,--

so-o 13.0,
~

12.5-14.0 Sti:f. damo, gray and blacx 33
17 sandy CLAT with so=e gravel

(tailings)

15 - - 53-7----

,

15.0-16.5 16

.. . 18 _ _
-

20.0'

OO
(L,og Continued on Next Page)

INBERG . MILLER ENGlHEERS
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LOG OF TEST BORING NO. '

EL-9, Cont.

Project: Day toma Mine Job No.: 5930-RX ;

Location: Gas d111s. Wveming Client: Energy Fuels Nuclear. Inc.
'

n Surface El.(Ft) Benen= ark (7t)

\

1m LLCEFTH SAMPUNG e[ f
p */d bgJtA ryn . 4 SC1L DESCRIPT1CN

,

% ,e Pt OT14ER

-
'

oem in +=ecoven na incri w TESTS

SS-8
eg stiff, damp, olive gray

20.0-21.5 '5sandy CLA! -

L - 17 - - - - - - - - - - - 21.5'- -- -

25

,

_

(
30

_ _ _ .

-

|
_

|

35
.

'2

._

|

i-

!

I
i

l

!

WATER LEVEL OBSERVATIONS DRILLING AND SAMPLING NOTES 1

Initial occurrence While Drilling Drv Date 3egun 10-13-92 Co=p. 10-13-92
Ti=a After Drilling 0 hrs _. Crew JCH/ ELL Rig Mootle 3-57 {
Depth to Water dry Method 8.5" Diameter E.S.A. ;

- Depth to Cave-In 17.7' Ter=1 nation Depth: 21.5' j

INBERG . MILLER EHCINEERS

4

% _ - . _ _ _ _ _ _ __



LOG OF TEST BORING NO. EL-10
4

Project: Day Loma Mine Job No.: 5930-RI
Location: Gas dills. Wyoning Client: Eneery Fuels .'luelear. Inc.

m Surface El.(FC) Benc== ark (7t)U
.

OE'TH SA MPUNG / [ d '74 PL
"'

tm re.e . a SCIL CESCRIPTICN g\[" s
GTHER@ Plotsm. em
TEST 3 1recovem m gen % |

55-1 |
~' "* d'"'** #7' **' ~0.0-1*5 { sandy SIL- 0. 5 'f

17 !

16
Stiff, damp, lignt reddisa |

------

tan and light olive gray,
sandy CLAY vich clayey fine-

g,7
--

3
to nedium sand seams and. , ,...-*.0 20layers

_ _17_ _ _

5.0'05 -----

SS-3 Medium de se, da=p, olive
5.0-6.5 gray and black clayey, f1=e 38

17 to nedium SAND (possible ,~~~~~~

tailings?)

~ ~ j_; ~ ~s
7.5-9.0 23

. _ _17_ _ _

10.0'10 -----

SS-3 Firm to very scif f , no:.sc,

10.0-11.5 olive gray and bluish gray, 9

. _ 13. _ _ sandy CLA!
-

~ "s5_; ~ ~
12.5-14.0 ery = se at .0'-

6

_ _18_ _ _

15 ------

SS-7
,

15.0-16.5 40

. . 18 _ _
IWWWesh

m

pseusess

s

(Log Contmuod on Next Paget

INBERG - MILLER ENGINEERS
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LOG OF TEST BORING NO. at-10, Cont.

Project: Day Loma Mine Job No.: 5930-R.I !
Location: Gas Hills. Wvening Client: Enerrv fuels Nuclear. Inc. |
Surface El.(Ft) Senenmark(7t)

! Tm LLD
CER"H SAMPUNG eg o*@ 7 y

p %[ Sc t c 74 . PLim nn . o SCIL DESCRIPTICN
O '

Q Pl C7hERctPne im
mEcCvtRY pm + TESTSgpen .

SS-8
** * * I#*I*20.0-21.5 24sandy CLAYl ,'

21.5'

25

.

_

_

30

_

_

_

_

35

;j-- *

.
'

. .:_T~
'

_

s. *

_

b

_

WATER LEVEL OBSERVATICNS ORILLING AND SAMPUNG NOTES

Initial occurrence While Drilling Dry Date Begun 10-13-92 Comp. 10-13-92 I
T1=e After Dr1111=g 0 hrs Crew JCH/ ELL Rig Moo 11e 3-57 i

( Depth to Water dry Method 8.5" Dianeter H.S.A.
Depth to Cave-In 18.3' Ternination Depth: 21.5'

INBERG MILLER ENGlHEERS
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11,yyya 'M:M*** 'YeI5s's EsjP ENEW NELS 6
/ .#8N ENERGY LA80RATORIES, INC.

e.o. sex sans cAsnm. wv saeon. , .

. PMONr t3ch 235 05:5as4 wonw canTrn, swTr too cAspen, wy smeet - nAx : son as4 iese

O
- ,m,

SOIL ANAL 1f3Is RDCRT

Data submitted: 10-16-92
Date Received: 10-19-92
Report Data: 11-04-92
Analyst: D8

L&B sample sampla Sasple U-nat Ra226- Ra226I.D. 1.D. Data Time pCi/9m PC1/p Proc +/ - |

92-41336 XL-1 10-12-92 09:55 71.8 86.9 - 1.0.

92-41337 E-2 10-12-92 11:05 3.5 2.5 0.192-41338 E-2.1 10-12-92 12:00 151 66.3 0.992-41339 E-e . 0 10-13-92 13:30 2.7 1.6 0.192-41340 HL-5.1 10-13-92 13:45 1.9 1.5 0.192-41341 E-8.2 10-13-92 14:00 4.1 1.2 o,{.

92-41342 HL-8.3 10-13-92 14:15 2.6 2.3 0.1.92-41343 EL-8.4 10-13-92 14:30 28.4 15.7- 0.492-41344 EL-8.5 10-13-92 14:30 579 413 - 1.1
;

ML- c.4 37 o
;

|

O

REPCRT APPROVED BY: / O'
,

, tdc*
.

.

O

COMPLETE ENVIRONMENTAL AN ALYTICAL SERvlCES
_ - _ - _ - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



, . . . . . .

;oc-23-1993 ce:os sos.sss osso ENEROV FUELS NUCLElR P.os

ENERGY LABORATORIES, INC.
;

P.O. BOX 3 2 0 8 * CASPER. WY 8 2 602 e PHONE (3073 235 0515 '

254 NORTH CENTEM. SulTE 100 * CASPER. WY 82 601 F Ax (3071234163 9.W m M EK

O >

SOIL ANALYSIS REPORT - ENERGY FUELS

Project: Gas Hills

Report Date: 08/11/93
,

.

LAB I.D. SAMPLE Date Ra226 Net CPM 1 Net CPM 2 (A= - A*)/A= 3
I.D. Sampled (Chemical) A* A.

,

pCi/g :
:

93-28610 HL-1-6, HL-1-5 10-12-93 58.9 0.7 262.5 275.3 0.0465
Composite

.

93-28611 HL-9-7, HL-9-6 10-12-93 34.4 * 0.6 95.0 110.2 0.1379 ,

Camposite ;

i

i

:

O :
C

1

k

e

,

5 A' - Net CPM after de-emanation
A= - Net CPM after full ingrowth*

(A. - A*)/Ae Radon Emanation Coefficient*

Report Approved By: M yhg _

- .aa. 1o..e

:

o |
|

COMPLETE ENVIRONMENTAL AN ALYTIC AL SERVICES ,

_ _ . _ _ _
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!,

00-23-1993 03:03 303 595 0930 ENERGY FUELS NUCLEAR- P.02

gggY ENERGY LABORATORIES, INC.
P.O. BOX 325e * CASPER. WY 62602 + PHONE 13073 235 0515 a

254 NORTH CENTER. SUITE 100 * CA5PER. WY 82sc1g FAX 130712341638e

{
SOIL ANALYSIS REPORT - DERGY F11ELS

T

Project: Day Loma '

Report Date: 08/11/93 i

r

LAB I.D. SAMPLE Date Time Ra226 Net CPM 1 Net CPM 2 (A. - A*)/A. |
I.D. Sampled Sampled (Chemical) A* A.

93-24420 BG-4 07-07-93 15:00 6.1 2 0.2 25.3 31.4 0.1943
93-24421 BG-6 07-07-93 15:00 4.1 2 0.2 7.1 13.6 0.4779

_ 93-24422 BG-12 07-07-93 15:00 186 & 1.3 544 562 0.0338
93-24423 BG-15 07-07-93 15:00 3.8 t 0.2 12.7 19.0 0.3316
93-24424 B6-20 07-07-93 15:00 105 2 1.2 511 549 0.0692
93-24425 HL-8 07-07-93 15:00 1.9 1 0.1 8.8 15.3 0.4248
93-24426 EL-10A 07-07-93 15:00 5.0 i 0.2 27.7 34.0 0.1853

*

:

;

.

O
,

A

:'

1

i

1 A* - Net CPM after de-emanation ;a A - Net CPM after full ingrowth
* (A. - A')/A= Radon Emanation Coefficient

i
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ENERGY LABORATORIES, INC.
P.O. 8 0X 3 2 5 8 * CASPER. WY 82602 * PHQN E (3073 2 3 5 0515
254 NORTH CENTER. SulTE 100 C ASPER. WY 8 2 6 01 F AX (3078 234163 9* *

n
V

Lar1pe Area Activated Charcoal Canister (LAACC) Radt:in Flus toport

Project: thERGY FUELS Date Sett M r 7, 1993
Site Day Loma Project Date Removes July 8, 1993 cQ h$hLocations neap Lesch P1te/Mine Spoils pile unether Cienr, min. 40.0 F+/-
Report Date: July 14, 1993 Data Comted: July 9, 1993

Method: Energy fuels and EL!'s reoresentatives placed and retrieved LAAC: units
EPA Method 115 per 40 Cf t 61 (NESMAPs)

Recon Flux measurements have been corrected
for instrtment & charecal background counts

07/C7/93 87/08/93 Ra& n Flum f1etd Gasus
Lab I D. LAACC f Canister f Location * Time set Time temove pC1/m2s Reeding, ut/hr
KEAP LEACH PILE

93 24218 14 3 HL 8 09:33 13:29 8.9 36

93-24219 15 4 WL 1 09:35 13:24 6'. 7 44

DUPLICATE 5.7
93 24220 18 5 NL 1A 09:42 13:18 6.6 44

f 93 24221 19 6 NL 1B 09:47 13:22 5.2 40

| 93 24222 2C 7 ML 5 09:52 13:31 11.1 35
|

93 24223 7 8 HL 2 10:09 13:40 5.4 33

93 24224 9 9 ?i 3 iu:21 14:03 4.7 35

93 24225 12 13 NL 10 10:26 14:06 6.5 33

( 93 24226 16 14 ML 10A 10:31 14:D8 18.7 42

93 24227 17 15 HL-9 10:42 13:37 8.3 45

DUPLICATE 7.0

Ming spotLa PILE

93 24228 5 1' BG 4 11:38 14:16 6.7 90

93 24229 6 12 BC 5 11:45 14:17 8.0 39

93 24230 13 19 SG 1 11:27 14:14 4.8 43

93 24231 8 to 80 6 11:49 14:19 6.7 45 |
93-24232 1 20 sG-7 11:55 14:23 5.7 48 I

93 24233 11 18 sc 10 13:15 11:33 49.5 110

93 24234 3 21 80 9 12:03 14:23 5.4 42 ,

93 24235 4 22 80 16 14:23 12:13 282.5 350 I

93 24236 39 23 BC 3 11:35 14:15 40.3 290

93 24237 60 24 BC 2 11:30 14:15 2.1 100

93 24238 29 29 sc 17 14:26 12:15 285.5 420

93 24239 30 30 to 18 14:30 12:15 103.8 180

93 24240 32 26 BC-13 14:04 12:01 33.6 135

DUPLICATE 30.2
93 24241 31 31 80 14 14:10 12:C8 524.9 1E00

93 24242 36 36 B0 20 14:35 12:22 80.6 320

93 24243 38 25 BC 15 14:16 12:11 23.4 260

93 242I.4 37 28 as 12 13:24 12:04 63.1 260

93 24245 35 35 80 19 14:32 12:20 78.8 240

93 24246 34 32 BG 11 13:19 11:40 149.7 700

* See attached Chetn of Custody / field Notes for further cescription of LA4CC Lccation.

Page 1 of 2

MTAD_E_"_'_ C"_F_N V m O N M F N T S I . A N A 8 YT ' P & i URVIP S E



.- __ _ ___ _ _____-_____ _ _ _ _ _ _ _ _ _ _ _ _ ._ ._

|

0s-23-1s93 ce:c4 303 sss 0930 ENEROY FUS.S NUCLEAR 9.05

/ru/
Iarge Area Activated Charcoal Canister (LAACC) Radon Flux Report

Project: ENERGY FUELS
Sites Day Loma Project
Location: Heap Leach Pile /Mine Spoils Pile

E g ggaf;g j\)LReport Date July 14 1993

Quality Assurance /Ouality Control Data
,

1
Date Set: July 7, 1993 Date Remover July 8, 1993

Standard Standard
Date No. 1 No. 2
Counted cpm cpm

07/09/93 2275 4280
2397 4453

Radon Flux * *

Sample No. Cannister f pC1/m2s

1 Trip Blank <0.5
i

j 2 Trip Blank <0.5
i 3 Trip Blank <0,5

| 4 Trip Blank <0.5
5 Trip Blank <0.5
1 Field Cannister Back. <0.5

,

- 2 Field Cannister Back. <0.5
49 Field Cannister Back. <0.5
50 Pield Cannister Back. <0.5
91 Field Cannister Back. <0.5
92 Field Cannister Back. <0.5

* Note ELI's radon Flux Fractical Quantitation Limit
(POL) is 0.5 pC1/m2s

Total Number of Laboratory Duplicates: 3
Total Number of Field Duplicates: 0
Total Number of Field Blank Cannisters Reported: 5

Total Number of Measurements On Heap Leach Pile 10
Average Radon Flux For Heap Loach Pile 8.10 pC1/m2a
Minimum 4.7 pCi/m2a
Maximum: 18.7 pC1/m2s
Total Number of Measurements On Mine Spoils Pile 19
Average Radon Flux For Mine Spoils Pile: 92.37 pC1/m2s i

Minimum: 2.1 pCi/m2s
Maximum: 524.9 pci/m2s

|

REPORT APPROVED BT: k D.M%i kO-
'
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iJOB SIZING
!

The duration of the heap leach project should be completed in
one season: in the Gas Hills this is about six months. A
recap of estimated costs follows in the next section. '

,

Allowing for two weeks of inclement weather, one week for
mobilization and demobilization and one : reek for
miscellaneous delays, the work period is about five months or
105 days.

!

Reshaping the outslope will require 132,400 compacted cubic
yards of material. Of this, 97,850 cubic yards will be i

obtained from the spoil pile with the remainder coming from
>

job site excavation. Scrapers will move 130,250- cubic yards i
of maturial. Two 20 cubic yard push pull scrapers will load |

and haul about 400 bank cubic yards of material per hour,
given the conditions and haul distance for the project. At
2800 cubic yards per day, the scrapers will operate 47 days.
The plan calls for building the outslope from the bottom up
so as to get good compation. Some bulldozer pushing will be
required on the spoil pile initially, but the hauls generally
will be flat. In addition to the scraper units, a 370 hp
bulldozer, a motor grader, a 5000 gallon water truck and a
compactor will be required for reshapir the outslope. A
minor amount of excavation will be accomplished.with a() bulldozer in areas such as the gullies and for short pushes.

As shown later on a materials handling exhibit, the range of
rock to be emplaced varies from sand to 72 inch pieces.
Handling this rance of material calls for a 2 1/2 cubie yard ,

loader and a 25 ton hydraulic excavator or crane. For the
majority, the material can be spotted where it is to be
emplaced. The production rate of emplacement varies from 500 -

cubic yards per day to 175 cubic yards per day. Per
estimating purposes, each unit is rated at 300 cubic yards
per day. Four laborers have been included in the estimate
for rock emplacement. With 64,250 cubic yards of material to
be emplaced, the job duration is 107 days.

The haulage fleet required to transport material to the site
is sized at 600 loose cubic yards per day. The distance from

-

the quarry to the heap leach area will be about 25 miles. ;
'

For a two hour cycle time, six 35 ton off highway trucks,
each hauling 25 loose cubic yards, will be required. Inaddition, a 5 1/2 cubic yard loader and a 370 hp bulldozer ;will be used for loading the trucks. The haul road will be ;maintained and duct will be allayed with a motor grader and

Iwater truck. The additional equipment is expected to be in |use 50 percent of the time and costed at standby rates for
the remaining time. Off highway trucke were chosen as much
of the material is large and this type of truck can better

!

'
,

with the job conditions.cope
1

On site testing of material will be required for gradation
and duraballor. As estimated by Shepard Hiller, one
@fi6ation test per 3000 cubic yards will be required at a

1
i

_ . _ _ ___
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() DAY-LOMA
HEAP LEACH REMEDIATION I

COST ESTIMATE j

Based on data provided by Shepard Hiller Inc. of Fort
Collins, CO, the estimated cost for remediation of the Day
Loma heap leach site is $2,779,000. The SHI hydrological
study of the site has resulted in plan whereby the steep
outslope to the north of the heapleach area will be shaped to
a 2.5:1 slope. The heap leach area as well as the.outslope
will be armored with rock mulch and riprap. In addition, :

there are three gullies that exist to the south of the heap
leach area that are to be riprapped. And, a 2080 ft. drainage
channel with apron and drop structure is to be constructed to

lcope with design runoff in Coyote Creek. This report only
considers stabilization in place as proposed by Shepard
Hiller.

9

ASSUHPTIONS

In deriving a cost estimate for remediating the heap leach
site, certain assumptions were made which weigh heavily on
the unit costs of materials and emplacement. These
assumptions include the followings

Riprao and Filter Blaghet Material. As Western Nuclear Inc. !
'

is planning to set us a granite quarry for their upcoming i

riprap requirements, .c is expected that the necessary rock
,

materials can be obtained from that source at their !

estimated cost of $9.00 per loose cubic yard plus an
allowance of S1.50 per cubic yard for additional screening or
crushing. With an estimated cost of $10.93 per loose cubic
yard for loading, hauling and haul road maintenance, the
total cost for riprap materials at $21 .cy is less.

expensive than an alternate sourca - ic; Enterprises. That
firm's charge for riitap to the Gas "icle runs $20.00/ ton or
about 327.00/lcy.

Out< slope Fill Material. It is expected that material for
reshaping the outslope can be obtained from a spoils pile |which lies adjacent and to the northwest of the heapleach ,

site. The average haul distance is approximately 2000 ft.
It is to be noted that this material has higher than ,

background radiation.

Biprap Emplacement. It is assumed that the riprap can be
rmachine placed, without much need for hand emplacement.

Should hand emplacement be required, costs for emplacement !

are variously quoted between $15 and SIB per cubic yard. In
s addition, rock mulch emplacement on the heap leach cover is

three inches thick. Should a six inch thickness be required
because of NRC preferences, an additional 10,500 cubic yards
of material will be required which will add $308,000 to the
estimated cost.

n,~ s
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cost of $1500 per test. One durability' test per 10,000 cubic() yards will be required at a cost of 3650 per test.

While the job duration is contained within a six month time
frame, an additional month has been imputed for staff costs.
On site staff will consist of a supervisor, quality control
supervisor, two survey personnel and a clerk. On site
engineering and inspection is included in a five percent i

allowance for engineering costs.

An allowance of five percent of project costs is included for
engineering, pre-project tests and lab fees. This allowance
accounts for studies, reports and on site clerk-of-the-works
engineering activities. *

It is expected that the spoils and traffic areas will have to
be revegetated. In laying back the spoils bank to a 2.5 to 1-

.slope a four acre disturbance will be incurred.
i.
.

Other cost items such as home office expenses and a
reasonable contingency allowance are shown separately and
below the line for identified costs.

F

O
,

.

|

|
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DAY LOMA HEAP LEACH REMEDIATION
/~"s COST ESTIMATE DECAP
(_

NRC Licence Amendment 3 150,000
Reshape Outslope 221,425
Gully Excavation 3,575
Riprap, Rock Hulch, Filter Bed Mining and Hauling 1,376,878
R1prap, Rock Mulch, Filter Bed Emplacement 191,611
Testing 16,500
Supervision, Staff and Surveying 128,940
Indirect Costs 31,22S
Hobill:ation and Demobilizatio. 49,040
Revegetate 4 acre Spoil Area 1.600
Subtotal S2,170,794

Home office overhead 0 61 130,248
Subtotal $2,301,042

Engineering, Test and Lab 8 51 115.052
Subtotal $2,416,094

Contingency 6 15% 362,414

Total Estimated Cost $2,778,508
$2,779,000
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