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Corporate Offices: Tel: (307) 856-9271

877 North 8th West, Riverton, WY 82501 Fax: (307)857-3050
Shootaring Operations: Tel: (801)788-2120
Box 2111, Ticaboo, Lake Powell, UT 84533 Fax: (801) 788-2118

November 29, 1993

Mr. R.E. Hall, Director

United States Nuclear Regulatory Coramission
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 1 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 Arttachment 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 vour 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 | through 9, 11 & 12 (10 not issued). There has been no change
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Mr. R. E. Hall. Director

Uranium Recovery Field Office

RE: Renewal of Source Material License SUA-1371
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, RSO Resumes are included in Attachment VI. We
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 1o the NRC in November, 1984. This document has
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.

Sincerely,
PLATEAU RESOURCES LIMITED

2 o
e — o »
LYcvee {',,;. 7 M/j/t//("{_,

aneth Webber
Project Coordinator

KW:gd

Attachments: I. NRC Form 313 Dated

I1. List of NRC Matenal License Amendments

[11.  Extracts from NRC Amendment No. 12
Stand-by Activities
Prior 1~ Commencing Operations
Prior to Decommissioning

IV.  History of Document Submitted to NRC

V. 1993 Revisions to 1984 Application

V1. Corporate Organization Changes to Section 5.0 to Plateau’s Renewal

Application for SUA-1371 as Revised August 1985

Current Organizational Chart
Resumé of Standby Personnel
Radiation Safety Officer Resumé

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

PLATEAL SUA-1371
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Attachment 1

mac sohw 313

U S NUCLEAR REGULATORY COMMISSION

APPLICATION FOR MATERIAL LICENSE

3 APPROVED BY OME NO 11800120
-oc”m nn EXPIRES 62050
36 anc & u?mrmm-u 'OMVWAW';M"M

COLLECTION 38
REGARDING BURDEN ESTWMATE 7O INFORMA TION
RECORDS MANAGEMENT BRANCH (MNBB 77041 U S NUCLEAR
REGULATORY COMMSSIIN. WASHINGTOR DC 20668 AND T0 THE

PAPERWORR REDUCTION PROJECT mm OFFICE OF MANAGE
MENT AND BUDGET WASHINGTON, DC

THE ENTIRE COMPLETED APPLICATION TQ THE NAC OFFICE SPECIFIED BELOW

INSTRUCTIONS. 5E¢ THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPUCATION. SEND TWO COPIES OF

APPLICATION FOR DISTHIBUTION OF EXEMPT PRODUCTS FILE APPLICATIONS WITH

DIVISION OF INCUSTRIAL AND MEDICAL NUCLEAR SAFETY
OFFICE OF NUCLEAR MATERIAL SAFETY AND SAFEGUARDS
U S NUCLEAR REGULATORY COMMISSION

WASHINGTON DC 20688

ALL CTHER PERSONS FILE APPLICATIONS AS *QLLOWS
¥ YOUR ARE LOCATED 1N

CONNECTICUY DELAWARE DISTRICT OF COLUMBIA, MAINE MARYLDAND
MASSACHUSETTS NEW mmnuuu NEW JERSEY m YORK. FENNSYLVANIA
BHC  SLAND OR VERMONT. SEND APPLICATIONS YO

NEING ASSISTANT SECTION

LAR MATERIALS SAFETY BRANCH
L o NUCLEAR REGULATORY COMMISHION REGION |
4% ALLENDALE RGAD
KNG OF PRUSSIA Pa 18606 1415

ALABAMA FLORIDA GEORGIA XENTUCKY MISBISSIPPI. NORTHM CAROLINA,
PUERTO RICD SOUTH CAROLINA TENNESSEE VIRGIMIA VIRGIN ISLANDS OR
WEST VIRGIMIA. BEND APPLICATIONS 10

NUCTLEAR MATERIALS SAFETY SECTION

U S NUCLEAR REGULATDRY COMMISSION RESION i
101 MARIETYA STREET NW SUITE 2800

ATLANTA GA X010

MATERIAL IN STATES SUBJECY TO U S NUCLEAR REGULATORY COMMIESION JUR

B
| ¥ YOU ARE LOCATED '8

}mm MICHIGAN MINNESOTA. MISSOURI OMIC. OR
WISCONSIN. BEND APPLICATIONS TO

MATERIALS LICENSING SECTION

US NUCLEAR BEGULATORY COMMISSION REGION W
8 ROOSEVELT ROAD

GLEN ELLYN, 1L 80'3?

muammmwmm
A OKLAMOMA, SOUTH DAKOTA TEXAS. UTAM

ALASKA ARIZONA CALFORNIA SMAWASR mu OREGON WASHINGTUN.
muunu TERRITORIES AND POSSESSIONS IN THE PACIIC SEND APPLICATIONS

] NUCLEAR MATERIALS SAFETY SECTION

US NUCLEAR REGULATORY COMMISSION REGION v
VES0 MAKIA LANE
WALNUT CREEK CA 9a886 5368

PERSONS LOCATED IN AGREEMENT STATES SEND APPLICATIONS TO THE U 8 NUCLEAR REGULATORY COMMISSION ONLY IF THEY WISH TO PCSSESS AND USE LICENSED

TOTHIS 1S AN APPLUICATION FOR (Dheck sopropriate mem)
NEW LICENSE

A
SUA 137
B AMENDMENT YO LICENSE NUMBER =5 g

J
|

3 1. - -y

nenewas oF ucense sumaen __SUA 13 71

<i<] i

0

I

}: 2 NAME AND MAILING ADDRESS OF APPLICANT finoketes Jip (ous)
{Plateau Resources Limited

ﬁaox 2111, Ticaboo
| Lake Powell, UT 845

33-2111

3 ADDRESSIES) WHERE LICENSED MATERIAL WiILL BE JUSED OF POSSESSED
Flateau Resources Limited

Box 2111, Ticaboo, Lake Powell, UT

Shootaring Canyon Uranium Processing Facility
84533-2111

4 NAME OF PERSON TO Bi CONTAUTED ABOUY THIE APPLICATION
Ken Webber

| TELEPHONE NUMBER

(307) 856-9271

SUBMIT ITEMS & THAOUGK 11 ON O-h x 1Y PAPER ThE TVPE AND SCOPE OF INFORMATION TD BE PROVIDED 15 DESCRIBED IN THE LICENSE APPLICATION GUIDE

i BADIDACTIVE MATERIAL
8 Eeman a0 mass fumoe b oheracel andOr DhvRCE 1o BAD £ AR smownt
WO il e DOANERSAT &1 Ay GDe T

€ PURPOSEIS) FOR wiCh LICENSED MATEMAL WiLL BE USED

T OINDIVIDUALIS) RESPONSIBLE FOR RADIATION SAFETY PADGRAM AND THER
TRANING AND EXPERIENCE

| B TRAINING SOR INDIVIDUALS WORKING IN OF FREGUENTING RESTRICTRED aREAS

FACILITIES AND EQUIPMENT

|10 RADIATION SAFETY PHOGRAM

|
|
1

1 OWASTE MANAGEMENT

I 12 LICENSEE FEES (See 10 CFR 170 ang Smcton 1%0.31)

| nciosen s N/A

FEE CATEGORY

13 CERTHICATION ‘Must Be completed
BINDING UPON THE APPLICANT

THE APPLICANT AND &aNY ODFRICIAL EXECUTING THIS CERTISCATION ON BENALF OF
15 TRUE AND CORRECT TO THE BEST OF THER KNOWLEDGE AND BELE

by appicant) THE AFPUICANT UNDERSTANDS TraT ALL STATEMENTS AND REFRESENTATIONS MADE IN THIS APPLICATION ARE

THE AFPLICANT NAMED (N ITEM . CERTIFY THAT THIS APPLICATION 1§
PREFARED IN CONFORMITY WITW TITLE 10, CODE OF FEDERAL REGULM"IN PARTS 3 32 20 M 35 AND ) AND THAT ALL INFORMATION CONTAINED MEREIN

WARNING 18 U S C SECTION 1007 ACT OF JUNE 25 1948 B2 STAT 740 MAKES 17 A CRIMINAL OFFICE "0 MAKE A WILLEULLY FALSE STATEMENT OR REFRESENTATION
TO ANY DEPARYMENT Of AGENCY OF THE UNITED STATES AS TO ANY MATTER WITHIN T8 JURISDICTION

| |

AMOUNT RECEIVED CHECK NUMBER

SIGNATURE - CERTIFYING DPFICER | TYPED PRINTED NAME JELIT | oaTe
B 7 By
N L g . =™ John L. Larsen President & CEQ
| FOR NAC USE DMLY
TR OF FEE 6 LOG | FEE CATEQORY | COMMENTS
/ | !
v { i i

APPROVED 8~

| pare

NRC FOAM 313 38




Amendment No. Date Amended Conditions
0 02-03-86  Interim Standby Status

1 03-05-86 02 - Mailing Address

| )

12-18-8B6 25 - Tech Eval of Dam

3 11-23-87 02 - Mailing Address
B 11-20-87 33 - Ground Water Detection
5 04-19-88 26 - Decommissioning
6 06-07-88 33 - Modify Selenium and Arsenic Levels
7 08-28-88 39 - Financial Surety
8 06-21-90 39 - Financial Surety
9 08-28-90 22 & 35 Self Monitor & Sump Pump
10 ot Not Issued
11 04-27-92 39 - Financial Surety
12 08-11-93 39 - Financial Surety
Attachment 11 PLATEAL SUA-1171
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License Condition
Number

i S
P

17.
18.
24,
29.
30
30.
33B
33F.
35C.
37.
39,

25.
38.
34
41

Attachment 111

Shootarng Uranium Mill Site
Extracts from Liccnse SUA 1371 Amendment No. 12
Stand B vitie R
Not authorized to produce uranium concentrates »
Radiation Work Permits As needed
ALARA Audit Report Annually
Fire Detention & Suppression Equipment Quarterly
Land Survey (5 mile radius) Annuallv
Radiation Safery Monitoring Program "
Radon Gas & Direct Radiation Monitoring (2) .

Ground Water Detection Program (RM 4,5&6) Semi Anrnual

Ground Water Flow & Direction under tailings Minimum of Annual

Inspect Sump Pump - Document Weekly

Inspect Tailings Disposal System Monthly

Update Financial Surety Amount (Feb) Annually

Pri . t0s .

Conduct Technical Evaluation of Berms & Dam .

Prepare Detailed Reclamation Plan (Decomm) 6 months notice

Financial Survey (3 months after 38) "

Any Design Modifications to Tailings Impoundment  *

Pri [ e

Detailed Decommissioning Plan 12 months notice
Attachment 111 PLATEAL SUA-1371
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WCC
PRL

S
SIMW T ——rTTE T
License SUA 1371
istorv_of 10 NRC
Submitted by
Environmental Report (Sections 1 - 12) wWCC
Tailings Management Plan wWCC
Final Environmental Statement NRC
License Renewal Application PRL
Revision to Application Section 5.0 PRL
De ‘ommissioning & Reclamation Plan NS&AK
Material License NRC

Amendments O through 9, 11 & 12

Woodward Clyde Consultants
Plateau Resources Limited

NS & AK Noel Savignac & Alan Kuhn

NRC

Nuclear Regulstory Commission

Attachment IV
Page 1 of 1

5-78
6-78
7-79
11-84
8-8
2-88

8-93

Please see Attachment I1

PLATEAL SUA-1YT1



1.0 PROPOSED ACTIVITY

1.1 PROPOSED LICENSE MODIFICATION

5.0 OPERATIONS

5.1 CORPORATE ORGANIZATION
ADMINISTRATIVE PROCEDURES

5.1-1 FIGURE

STANDBY ORGANIZATIONAL CHART
APPENDICES

B. Resumes
TABLES

1.1-1 S _mary of Management Commitments
* We have highlighted the changes in each
section by shading the revised portions of

Attachment V
Page 1 of 5

1984 1693
Document Amendments

Page 1-1 Attachment V
Page 2 of §
Page 1-1 Attachment V
Page 2 of §
Page 5-1 Attachment V
Page 3 of §
Page 5-1 Attachment V'
Page 3 of 5 and
Page 4 of 5
Page 5-2 Attachment VI

Appendix B Attachment VII

Page 1-3 Attachment V
thru Page 4 of 4
Page 1-11
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1.0

Revisons to Page 1-1 of the SUA-LITI Renewsl, November 1954 decument

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
should be addressed to:

P&mmlm

(801) ’78&2120 m leﬁ)

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

L1 PROPOSED LICENSE MODIFICATIONS

This Application for renewai 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
license conditions in the earlier license are either no longer applicable or should be
replaced by commitments made in this renewal Application.

Attachment V PLATEAL SUA-1171
Page 2 of §
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5.0

5.1

Revisions 1o Page 51 of the SUA-171 Renewal, November 1984 document

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.

CORPORATE ORGANIZATION AND ADMINISTRATIVE PROCEDURES
This section has been amended in its entirety.

The Corporate Headquarters are located at 877 North 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
business, and is managing officer of Plateau with general charge of its business and
nperations.

The Shootaring 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
operations at the processing facility re-start, the mill staff will be considerably expanded.
Prior to such start-up, the staff's qualifications and revisea organizational chart will be
submitted to the U.S. Nuclear Regulatory Commussion for review. The standby
Organizational Chart for quality assurance personnel, radiation protection personnel,
technical site personnel and Resident Manager is in Attachment VI included as Figure
5.1-1 to this 1993 Renewal Application.

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. The
structure provides that all final approvals for impiementation and revision of policies and
practices rest with the President. However, the Environmental and Radiological Heaith
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 i
Regulatory Guide 8.31 "Information Relevant to Ensuring that Occupational Radiation
Exposures at Uranium Mills will be As Low As is Reasonably Achievable.”

Reporting 1o the Resident Manager/Manager of Safety & Health are the ERHS, and
Environmental Technician. The Manager of Safety and Health and his/her supurvisory
personnel must ensure adherence of facility operations to company procedures as well as
to regulations and requirements administered by the U.S. Nuclear Regulatory

Attachment V PLATEAL SUA-1371
Page 3 of §



5.1 Corporate Organization and
Administrative Procedures Comtinued

. Revisioms o Page S| of the SUA-1371 Repewal, November 198 document

Commission and the Mine Safety and Health Administration. The safety and health

personnel which include Electrical and Equipment Maintenance personnel, monitor daily

operations and equipment, provide solutions to problems found during audits, and venfy |
® 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 stipulated by the ERHS and
the Project Coordinator; they also ensure adherence io standby and mainienance

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

i
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 |
o may be hired to assist in interpreting licensing and regulatory conditions affecting
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 sclutions to any
problems found during audit; to act as a liaison between the managers and licensing
& entities; and to administer any land transactions.
\
.
|
. i
|
\
|
"
[ |
Attachment V PLATEAU SUA-1374 |
Page 4 of 5 |
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Revisions t0 Table 1.1-1 Page 1-3 of the SUA-1I7) Remewal, November 1984 document
TABLE 1.1-1

MANAGEMENT COMMITMENTS

The Summary of Management Committments are contained in the attached Materials
License SUA 1371 and in accordance with statements, presentations and conditions
contained in the Licensee's Renewal Application dated November 1984 and Amendments
issued in 1986 through 1993 (refer to Attachment 1l of the Application Renewal of
November 1993).

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

Attachment V PLATEAL SUA-117T1
Page 5 of 5




SUA-1371 Renewal

Figure 5.1-1
s s November 1993
Plateau Resources Limited
Shootaring Canyon Processing Facility
Standby Organizational Chart
|
Plateau Resources Limited
| President & Chief Executive Officer
I
ERHS (RSO)
Environmental and Radiation —
Health Supervisor
Quality Assurance
Outside Consultant
|
!
' l
l Project Coordinator I
L |
|
Resident Manager
i Manager of
: Health & Safety
{ ]
i
g r
{ Electrical Maintenance Equipment Maintenance

Environmental Technician

Attachment VI

Environmental Technician




PLATEAU RESOURCES LIMITED

Project Coordinator . . ... ... .. ... TS Kenneth Webber
Supervisor & Monitoring Techmician . . .. . .............. Vance W. Mol
Electrical Maintenance . . . . . . .. ..o ne i nn s e Dennis L. Womack
Equipment Maintenance . .. ... .. .. ... vncnncan e Daryl P. Winters
CONSULTANTS

Radiation Safety Officer . . ... ............. ey Noel Savignac

Attachment VI

PLATEALNSUA-13T1



KENNETH WEBBER
239 West Sunset
Riverton, WY 82501
(307) 856-3204

35 years experience in various phases of geology and mining. My duties over the years
have included working with all agencies involved in the mining industry including
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
construction and maintenance, and financing through State and Federal agencies.

EMPLOYMENT HISTORY
February 1987 U.S. Energy Corp./Crested Corp., Riverton, WY

to Present

1/77 - 2/87

2/79 - 2/84

6/69 - 12/76

Environmental Controller, Manager of Lands, Engineer. Responsible for preparing
permit documents and obtaining and renewing varous permits including mine permits,
water appropriations, drill notifications, construction permits, NRC license renewals,
other licenses, leases, etc. Project design, drafting and supervision of vanous phases
of mining operation, environmental monitoring and radiation reporting. Responsible
for preparing all reports for BLM, WDEQ, NRC and EPA including Annual Reports,
assessment filings, bonding, and Mine Radon Emissions Reports. Responsible for
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 firms.

Chopping Chevrolet, Inc., Riverton, WY
President, owner and general manager of Chevrolet/Oldsmobile dealership.
Responsible for over all company management and supervision of 40 employees.

P. C. Bus Lines, Riverton, WY

President, owner and general manager of busline company. Responsible for
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.

U.S. Energy Corp., Riverton, WY

Secretary and Director, Landman, Geologist. Responsible for office management,
mineral property evaluations, real estate construction and leasing, property negotiations
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.

Attachment VII PLATEAL' SUA-31T
Page 1 of 2



Kenneth Webber
Resumé
Revised November 1993

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

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

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

DE ACTIV

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 fou. Sertoma-
related corporations for the past 18 years. Designed and supervised construction of 100
units of housing for the elderly. Presently invoived with a 40 acre, 150 unit elderly
retirement complex including a 48 unit Assisted Living Unit.

1982 - Present Miniweb Leasing, Inc., Riverton, WY
Involved in all activity normally associated with a commercial real estate leasing
company including construction plans, obtaining financing, building construction,
maintenance and accounting for a 10 Unit Complex.

EDUCATION
College Michigan Technological University, 1958

Bachelor of Science Degree, Geological Engineering Major,
Mining Engineer Minor

High School Stambaugh, Michigan, 1951

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

Chlorination - Lead and Corrosion Control

Hazardous Substance and Related Waste Management Issues

Water Sample Collection and Preservation Techniques

Attachment VII PLATEAL SUA-137
Page 2 of 2




Education:

Training:

Certifications:

Experience:
Oct 1977 1o
present

October 1987
to Present

November 1984
to October 1987

VANCE W. MORRILL
344 SOUTH CENTER
P. O. BOX 29
HANKSVILLE, UTAH 84734
(801) 542-3435

Wayne High School 1970-1974
Bicknell, Utah
College of Eastern Utah 1974-1975

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)

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

Emergency Medical Technician
Mine Safety and Health Administration Instructor
Cross Connection and Backflow Technician

Plateau Resources Limited
Shootaring Canyon Uranium Mine and
Mill, Garfield County, Utah

Supervise the day to day activities at the site. Responsibie 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
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

ipment Operator int c
Due to staff reduction at the site | was moved to the maintenance deparunent. |
operated ten wheel dump trucks, 6053 and 6453 loaders, a D6 Cat and a road
grader. We cleaned up comtaminated ground below the tailings dam, covered the

Attachment VII
Page 1 of 3
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Vance W. Momnill
Resumé
Continued

1983 - 1984

1980 - 1983

1978 - 1980

December 1977
to May 1978

October 1977
December 1977

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. [ 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
Plateau’s Ore Buying Station. 1 was responsible for taking down some of the
buildings and removing all of the equipment. We had to load the equipment on
trucks ana hau! 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, 1 was the leadman
on one of the crews.

Warehouse and Mine

During the last part of 1983 | went back to run the warehouse because of ‘ayoffs
in the Company. | was responsible for all warehouse activities and for ordering
warehouse stock items. During 1984 1 went back into the mine to do assessment
mining and mine maintenance.

Purchasing

During this time 1 was the buyer for all supplies and repair parts for the mine,
mill, and Ticaboo Townsite. | had to use communication skills to deal with
vendors and try to make the best buy for the Company. 1 was also involved in
the purchase of some of the capital equipment used at the mine and Ticaboo. 1
was supervisor over one assistant buyer.

Warchouse

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. 1 became very
familiar with equipment, parts, and supplies used at a mining operation. I
supervised from two to five other employees during this time.

Underground Mine Equipment Operator

During this time | worked in the mine. My main job was operating ore buggies
and underground loaders. 1 also did mine maintenance and had some experience
with explosives.

Construction work
Helped build concrete portals at Tony M. Mine. Took down an old uranium mill.
Operated a backhoe, dump truck and loader.

Attachment VII PLATEAL SUA-1'7)
Page 2 of 3



Vance W. Morril]
Resumé
Continued

August 1977 to
October 1977

August 1975
to August 1977

Summer 1975
Summer 1974

Summer 1969 to
1973

Community Service:

Hobbies:

Laborer, U.S. Forest Service
Thinned trees and made trails.

Hanksville Ambulance Team 13 years
President Hanksville Water Company
Hanksville Special Service District Board Member
Bantam Wrestling Coach
Hunter Safety Instructor
Boy Scout Leader
Bishop of Hanksville LDS Church

Woodworking
Hunting and Fishing
Camping

Attachment VII
Page 3 of 3
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Education:

Experience:
1977 10 present

1982 1o present

1977 10 1982

1973 w 1977

1972 to 1973

1970 t0 1972

1965 to 1970

1963 to 1965

1957 to 1963

DENNIS L. WOMACK
P. O. BOX 2108 - TICABOO
LAKE POWELL, UTAH 84533

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

Plateau Resources, Limited
Ticaboo, Utah

Electrician A

Maintenance of electrical systems at the Mill and Ticaboo. Responsible for
electrical repairs as necessary. During shutdown period, have assumed :3ditional
duties such as motel maintenance, Ticaboo water and sewer systems maintenance,
trash collection. lawn care, equipment operator, (Front end loader, backhoe,
dump truck) light vehicle service and maintenance.

Oversee installation of mine electrical system. Schedule the crews. Figure and
order materials.

0 t ‘ iv
New Residential and commercial wiring. Construction and rewiring of existing
structures.

V | N
Responsible for repair and maintenance of electrical meteorclogical equipment at
the Utah Launch Complex

Mamumed eleuncal cqmpmcm at the uramum mill and open pit mine.

v ;
Worked at various locations for AVCO doing maintenance work and repairs on
electronic equipment

ri lectrici
Worked for contractor on electrical construction, both residential and commercial

Military Service, U.S. Army
Radar repair

Rank at discharge - SP/S (E-5)
Type of discharge - Honorable
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Experience:
1982 to present

1984 to present

1982 to 1984

1981

1977 1o 1980

1970 w0 1976

1968 to 1970

DARYL P. WINTERS
P. O. BOX 2241 - TICABOO
LAKE POWELL, UT 84533

Plateau Resources Limited, Ticaboo Utah

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 trucks
and heavy equipment (loader, Cat dozer, dump truck); lending assistance
with any job needing to be done at the Ticaboo Townsite.

Shift Supervisor, Tony M. Mine
Supervised drift and stope development

v ent Co - iner
Underground drift development for Cypress Mining Corporation in
Montana
Western Nuclear, Jeffrey City, WY,
Grade A Miner
Stoping and drift work at Sheep Mountain I

niennial Dev L y-
Mined in Challis, Id, Bayhorse, Id; and Wenatchee, WA

Miner
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Radiation Protection Consuitant
i Noel Savignac, Ph.D.
oe
©
RESUME
® 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 Heaith Physicist at a nuclear power plant, and as a university Radiation
“ Safety Officer and instructor.
PROFESSIONAL EXPERIENCE:
® nvironm i Radiological lation
Ll Prepared a radiological control manual implementation plan
and a site specific RadCon Manual for 2 DOE contractor.
. Prepared a DOE environmental monitoring plan.
e ® 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.
® . Incorporated DOE Orders into contractor performance
objectives criteria.
. Assessed contractor compliance with environmental,
safety, and health regulations in preparation for "Tiger
Team"” audits.
W L] 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
& *Reportable Quantities” regulations.
. Determined DOT shipping requirements for uranium mines.
* Served on two Peer Review Panels for the DOE Uranium
Mill Tailings Remedial Action Project to assess radiological
measurement procedures and compliance with regulations.
[ 3
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Hazard Assessments

Determined radiation doses frcm uranium during asbestos
removal at a uranium mill.

Determined hazards of a thorium oxide spill.

Assessed environmental and radiological liabilities of a
uranium mill prior to sales offering.

Determined occupational doses from U-238 and Th-232 in
SO, scrubber sludge from a copper smeiter.

Determined occupational doses and environmental hazards
from Re-187 from a copper smeiter.

Determined occupational doses from Th-232 in a metal
casting facility.

Determined occupational doses and environmental
contamination from Po-210 in kerosene-diesel fuel.
Determined potential environmental doses from U-238 and
Tc-99 in a disposal pond.

Assessed environmental exposures from mercury released
to a creek flowing through Cak Ridge. TN.

Assessed environmental documentation on high-level

nuclear waste repositories as part of a Peer Review Panel.

Assessed remedial radiological actions required at the
Fernald Feed Materials Production Center.

iological Trainin r Pr

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

Radiation Protection videos for DOE subcontractors,
electronics firms, and uranium mills.

Radiation Protection of the Fetus.

Annual Refresher Courses in Radiation Protection.

nsing and Registration

Registration of a 13.5 MeV linear accelerator.
Radioactive materials license for an 8,000 Ci Co-60 gamma
irradiator.

New radioactive materials tlicanse and several license
renewals and amendments for uranium mills.
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2-7



EMPLOYMENT HISTORY:

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

United Nuclear Corporation 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 Services.

University of Wyoming 1971 - 1974 Managed the Radiation Safety Office and

taught radiation safety courses as Radiation Safety Officer.

EDUCATION:

Colorado State University, Doctor of Philosophy
(Heaith Physics), 1874.

Coiorado State University, Master cf Science
(Heaith Physics), 1968.

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

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

ASSOCIATIONS: {current and past)

American Institute of Mining Engineers

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

American Nuclear Society

Beta Beta Beta

Health Physics Society
Rioc 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
Subcommittee

Radiation Research Society

Ronald McDonald House Board of Directors

Sigma Xi

Wyoming Mining Association, Uranium Environmental
Subcommittee.
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CLIENT LIST:

All-Tec Inc.

Assagai Analytical Labs
Atlas Minerais Corp.
Aware, Inc.

BDM Corp.

Black Law Firm
Chem-Nuclear Systems, Inc.
Cyprus Miami Mining Corp.
Energy Fueis Nuclear, Inc.
Envir. Sci. & Engr., Inc.
Federal American Partners
Franchini Law Firm

Giant Industries Inc.

Hecla Mining Company
Hollington Law Firm
romestake Mining Company
ICF Kaiser Engineers, Inc.
IT Corporation/D’Appoionia
Inhal. Tox. Res. Inst.

;‘-L—’, 5 chin

Intera, Inc.

Jacobs Engineering Inc.
Marline Uraniumn Corp.
Montgomery & Andrews
NM Environment Department
Pathfinder Mines Corp.
Plains Electric

Plateau Resources Ltd.
Precision Castparts Corp.
Remote Sensing Systems
Rio Algom Corp.

Sandia National Labs
(through subcontactors)
Simmons Law Firm
Thunderbird/Red Lion Inns
Titan/Spectron Dev. Labs
Umetco

United Nuclear Corp.
Woodward Clyde Consult.



1)

NOEL SAVIGNAC - URANIUM PROJECT EXPERIENCE

New Mexico Operations:

a)

S}

d)

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
and trained entire envirunmental 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.

Homestake Mining Company, Grants, NM - Contributing author
to mill license renmewal submitted to NMEID. Performed
MILDOS computer evaluation of radiological impacts of mill
on surrounding population. Wrote radiological assessment
for mill.

Mobil 0il Company, Crown Point, NM - Conducted 2 MILDOS
computer evaluation of radiological impacts of in situ
uranium extraction facility for the NMEID. Conducted
laboratory quality assessment for a laboratory processing
environmental or occupaticnal samples.

Conoco 0il Company, Crown Point, NM - Contributing author
to environmental report for anticipated mill. Wrote
radiological assessment section of env.roumental report.

Colorado Operations:

a)

b)

HEomestake Mining Company, Guanison, CO -Wrote portions of
environmental baseline monitoring program for an
anticipated mill at the Pitch project site, submitted to
the Colorado Department of Health., Attended public
hearings.

UMETCO, Uravan, CO - Prspared radiological and
environmental assessment sections of license application
for Spring Creek Mesa tailings disposal facility:
submitted to the Colorade Department of Health. Attended
public hearings.

Attachment VI
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NOEL SAVIGNAC
Page 2

3)

4)

Wyeming Operations:

a)

b)

c)

vUtah

pathfinder Mining Company, Riverton, WY - Conducted
radiological and environmental audit and Ra~-226 exposure
assessment reqpired by the Nuclear Regulatory Commission

(NRC) .

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

United Nuclear Corporacion, Casper, WY - Prepared

radiclogical and environmental sections of the license
application for the proposed Morton Ranch Uranium Mill.

Operations:

a)

b)

c)

d)

Atlas Minerals Corporation, Moab, UT - Project Coordinator
and contributing author of mill license remewal submitted
to NRC. Conducted several audits of environmental and
radiological monitoring program. Wwrote radiological and
environmental procedures ma=zual ard radiological training

manual.

Energy Fuels Nuclear (UMETCO) , Blanding, UT = Conducted
envircnmental and radiological audits.

Plateau Resources Limited, Ticaboo, UT - Wrote mill
license renmewal applicationm submitted to NRC, Wrote and
revised environmental and radiological monitoring
procedures. submitted several license amendments to NRC.
Prepared mill and tailings decommissioning and reclamation
plans., Served as (consulting) Environmental and
Radiological Health Supervisor. Conducted audits of
radiological and environmental monitoring program.
Prepared groundwater monitoring program.

Rio Algom Mining Company, Moab, UT - Prepared license
renewal application and license amendments submitted to
NRC. Conducted audits of environmental and radiological
meonitoring pregrams. Prepared radiological training
manual. Rewrote environmental and radiological monitoring
procedures, Assessed groundwater flow patterms.

Attachment V1
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NOEL SAVIGNAC

Page 2
§) Virginia ggerations:

6)

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.

U.S.A.

Nat’onal Commission on Radiological Protection and Measurements
(NCRP), U.S.A. Author of “"Effluent Moni “oring and
Environmental Surveillance® in Radiation Protection in the
Mineral Extraction Industry, NCRP report to be published.

American Miming Congress, Uranium Environmental Subcommittee
past chairman,
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U.5. NUCLEAR REGULATORY COMMISSION

MATERIALS LICENSE

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93 - 338). and Title 10.
Code of Federal Regulations. Chaprer I, Parts 30, 31, 32, 33, 34, 35, 40 and 70, and in reliance on statements and representations
heretofore made 5v the licensee. a licanse is hereby issued authonzing the licensee to receive. acquire, possess, and transfer by product,
source, and special nuclear matenal designated below to use such material for the purpose(s) and at the place(s) designated beiow: to
deliver or transfer such matenal to persons authorized to receive it in accordance with the regulations of the appiicadle Part{s), This
license shall be deemed o contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as amended. and is
subject to all applicable rules, regulations and orders of the Nuclear tory Commission now or hereafter in ¢ffect and to any
conditions specified below

oF PAGES

-

Licensee

Plateau Resources Limited ©© 3. License number

Shootaring Canyon Uranium
Processing Facility

SUA-1371, Amendment No. 12
Box 2111

Ticaboo - Expiration date December 31, 1992 )

»

Lake Powell, Utah 84533-2111 5. Docket or
[Applicable Amendments: 1,3] Reference No 40-8698

i
|
1
|
-
-1
3
b
3
Gy
'
]
4
4|
ﬂ

s

Byproduct, source. and or
special nuclear matertal form

11.

12.

13.

Uranium Byproducts b. Any

7. Chemical and/or physical 8. Maximum amount that licensce
may possess al any une tuns
under this license

Natural Uranium a. An a. Residual
y

quantities
entrained in the
circuit.

b. Unlimited

Authorized place + "~ use: The licensee's uranium milling facilities Tocated in
Garfield County, Utah.

The licensee is hereby authorized to possess byproduct material in the form of
uranium waste tailings and other byproduct wastes which were generated by the
licensea's uranium recovery operations previously authorized under SUA-1371.

For use in accordance with statemen*- ..  -esentations and conditions _ontained in
Sections 3.1, 4.7.1, 8.3, 5.1.2, 5...1, & |.4, 5.2, 5.3, 5.4, 5.5, 6.0, 7.0,
Appendices A anoc &, Figures 3.0-1a - ! | and Tables 5.5-1, 5.5-2, 5.5-3, 5.5-5,
5.5-6, 5.5-7, 5.5-8 and 5.5-9 of the nsee's renewal application dated

November 26, 1984 and the addendum davod August 13, 1985 where it supersedes the
November 26, 1984 application, except where superseded by license conditions below.

Whenever the word "will® is used in the above referenced sections, it shall denote a

requirament.

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

The licensee is hersby exempted from the requirements of Section 20.203(e)(3) of
10 CFR 20 for areas within the mill, provided that all entrances to the mill are
conspicuously posted in accordance with Section 20.203(e)(2) and with the words,
"Any Area Within this Mill May Contain Ragiocactive Material.®

achment VII
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U.S. NUCLEAR REGULATORY COMMISSION 2 8 ..m_F

License number
SUA-1341. Amenoment no. 11
MATERIALS LICENSE i, S Reeee
SUPPLEMENTARY SHEET @ a0 -6

AUG 11 1983

14.

15.

16.

18.

19.

20.

T

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

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
amendment. The licensee shall maintain a permanent record of all transfers made
under the provisions of this condition.

E IV SR S S

The licensee shall submit to the NRC, Uranium Recovery Field Office, for review and
approval in the form of a license amendment, at least six months prior to resuming

the processing of ore, a description of the qualifications of all mill management) &
and radiation safety personnel, and a revised organization chart listing ®
responsibilities appropriate for full operation. %:
In addition, the licensee shall assure that any consultant who carries out any of 45
the duties of the ERHS meets the minimum qualifications of Section 2.4.1 of v
Regulatory Guide 8.3] dated May, 1883. g‘
The licensee shall issue a Radiation Work Permit (RWP) to cover nonroutine : i
activities posing a radiological risk to smployees and for which no standard written g
procedure already exists. The RWP shall be signed by the ERHS or his designate and
shall at least describe the following: ‘s
A. The scope of the work to be performed. .5
B. Any precautions necessary to reduce exposure to uranium and its daughters which,z‘
shall include monitoring for radon progeny prior to entering the 500 area. -

¥

C. The supplemental radiological monitoring and sampling necessary prior to, ;5-
during and following completion of the work. Y

&

A copy of the annual ALARA audit report shall be sent to the NRC, Uranium Recovery E
Field Office, P.0. Box 25325, Denver, CD 80225, within 30 days of its submittal by &
the licensee's Quality Assurance Consultant to the licensee's ALARA committee. &

Occupational exposure calculations shall be documented within one week of the end of
each requlatory compliance period as specified in 10 CFR 20.103(a)(2) and

10 CFR 20.103(b)(2). Nonroutine ore dust and yellowcake samples shall be analyzed
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.

The ERHMS or his designate shall conduct an investigation of an employee's exposure
conditions when an action level of 25% of the maximum permissible time weighted
exposure for the week or quarter is reached depending on the material solubility.
Any personne] exposure exceeding 25% of the maximum permissible external penetrating,
exposure in any calendar quarter shall also be investigated. Corrective actions f
resulting from the investigations shall be promptly implemented.

o Wl a2 ¥ TR E

¥ o0 A

e A o)
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License number
MATER!ALS LICENSE O :::'l‘::l- Amendment Bg. 17
SUPPLEMENTARY SHEET © Docxe wrence number

G

¥ 3 K

AUG11 %993

2l.

25.

26.

27.

28.

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
exposure to airborne radionuclides provided that the respiratory protection program
specified in Appendix G-of the PRL renewal application dated November 26, 1984 is
implemented.

JYEUT Y

lvi'!ivn.bm.‘i\!r.mmgnn.@.rwlﬁiﬁﬁnw"ﬁiﬁi’m L0 o T

J!U!U!U!Ui@p

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.

Personne! leaving the restricted area must self monitor for alpha contamination
whenever 3 Radiation Work Permit is required by License Condition No. 17, and follpw
applicable procedures presented in Appendix F of the renewal application dated
November 26, 1984. [Applicable Amendment: 9]

Release of equipment or packages from the restricted area shall be in accordance
with Attachment No. | to this license entitled, "Guidelines for Decontamination of
Facilities ar. Equipment Prior to Release for Unrestricted Use or Termination of
Licenses for Byproduct or Source Materials" dated September 1984.

The licensee shall maintain and inspect on a quarterly basis fire detection and
suppression 2quipment as described in the “Inspections of Fire Suppression
Equipment” section of Appendix H of the renewal application dated November 25, 1984.

Prior to resuming op3rations and contingent upon demonstration of continued interim
stabilization of the tailings as specified in License Condition No. 42 as rapidly as
conditions allow, the licensee shall conduct a technical evaluation of the
cross-valley berm and tailings dam, including a review of all embankment
instrumentation data and inspection reports. This evajuation and subsequent annual
evaluations shall be performed by a qualified geotechnical individual familiar with
the design, construction and operation of the berm and dam. A copy of these reports
shall be submitted to the NRC, Uranium Recovery Field Office, within one (1) month
of completion of the report. [Applicable Amendment: 2]

s et 2

The licensee shall submit, in addition to the decommissioning plans contained in the
application dated November 26, 1984 and submittal dated February 8, 1988, a detailed
decommissioning plan to the NRC at least twelve (12) months prior to planned
decommissioning activities. [Applicable Amendment: 5]

Before engaging in any activity within the permit boundary not previously evaluated
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
unless the NRC agrees in writing that no significant adverse environmental impact
will result from the proposed activity.

The licensee shall immediately notify the NRC and the Office of State Historic
Preservation if artifacts are discovered during disturbance of the mill or the
tailings disposal areas and shall have an archeological survey performed prior to
disturbing any previously unsurveyed areas.

Attachment VII
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i

al.,

The licensee shall conduct an annuzl survey of land use (private residences, grazing B
areas, private and public potable water and agricultural wells, and nonresidential
structures 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
Field Office. This report shall indicate any differences in land use from that
descrided in the last report.

During the period of interim shutdown, the licensee shall implement the interim mill
radiation safety monitoring program specified in Table 5.5-3 and the effluent and
environmental monitoring program specified in Table 5.5-8 of the renewal application
adgendum dated August 13, 1985. Until interim stabilization activities have been
completed, the licensee shall monitor for radon gas and direst radiation at one )
upwind and one downwind location.

The results of all effluent and environmental monitoring required by this license
shall be reported in accordance with 10 CFR 40, Section 40.65 with copies of the
report sent directly to the U.S. Nuclear Regulatory Commission, Uranium Recovery
Field Office. Data shall be reported in the format shown in Attachment No. 2 to
this license entitled, "Sampie Format for Reporting Monitoring Data."”

g Kb 8 X X R N T

The licensee shall utilize the lower limits of detection in accordance with
Section 5 of the Regulatory Guide 4.14, Revision 1 dated April 1980, for analysis of
effluent and environmental samples.

The Ticensee shall implement a ground-water detection monitoring program to ensure
compliance with 10 CFR 40, Appendix A, which includes the following:

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

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

Cs The licensee shall sample for those parameters specified in subsection (A) at
those w2lls designated in subsection (B) at least twice annually. All
semiannual samples shall be taken at least 4 months apart.

D. The licensee shall, within 30 days of issuance of this amendment, utilize the
following threshold values: arsenic = 0.022 mg/1, chloride = 40 mg/1, b
selenium = 0.022 mg/) and pH = 6.8 standard units to determine if a significant B
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
of a license modification, an expanded detection monitoring program which
defines the extent and concentration of hazardous constituents in the regulated
unit.

E. The licensee shall report the data required by subsection (C) and perform the
threshoid test defined in subsection (D) semiannually along with those data

Attachment VII
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No. 31 in accordance with the reporting format,

|
required by License Condition
*Sample Format for Reporting De’«ction Monitoring

Attachment No. 3 to SUA-1371,
Data."

JE

.-

Uy YRR

The licensee shall report at least annually in accordance with the reporting
requirements specified in subsection (£), the rate and direction of
ground-water flow under the tailings impoundment.

[Applicable Amendments: 4, 6]

No liquid effluents shall be discharged into the tailings impoundment after the free

water surface in the impoundment has been eliminated. )

g T 9 i S
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The licensse shali implement the following corrective actions in order to prevent a
future overflow of the existing tailings berm sump:

A. PRL shall maintain a manually controlled backup pump and spare parts for the
primary sump pump.

B. PRL shall maintain a tailings sump pump with automatic level control as backup
to the primary sumo pump.

C. The sump pumping system shall be inspected and documented once per week.

if the

0. PRL shill maintain a sump level alarm which turns on automatically
normal cycle

solution level in the primary sump were to reach a point above the
level of the sump.

[Applicable Amendment: 9]

retention systes shall be
and commitments conmiained in

36. Construction, maintenance, and operation of the tailings
in accordance with the specifications, representations,

the following documents. =

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

Letter frém M. B. Bennedsen, Senior Project Engineer, Woodward-C1yde
Consultants to Mr. Ross A. Scarano, NRC, January 19, 1979.

B.

C. "Stage [ - Tailings Impoundment and Dam Final Design Report, Shootaring Canyon
Uranium Project," Woodward-Clyde Consultants May 24, 1979, including contract
drawings and supplemental data dated June 12, 1979.

D. Report, "Groundwater Monitoring Wells - Shootaring Canyon Uranium Project”
enclosed with letter from R. B. Sewell to Pete Garcia dated June 6, 1979.
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The licensee shall not expand the tailings impoundment area by raising the height of 3

1 the dam beyond that specified in document (C) above, or by constructing any :
additional dams not specified in the documents listed above without specific prior

approval of the NRC obtained through application for amendment of this license.

37. The licensee shall conduct and document an inspection of the tailings disposal
system at least monthly during the interim shutdown program. The licensee shall
imradiately notify the NRC, Uranium Recovery Field Office, by telephone and/or
telegraph of any failure in the tailings embankment or tailings discharge system
which results in the release of radiocactive material. This requirement is in
addition to the regquirements of 10 CFR Part 20.

| 38, Notwithstanding the reclamation plan contaimed in Section 5.5.9 of the licensee's )

. renewal application, the licensee shall submit to the NRC, Uranium Recovery Field )
A Office, for review and approval in the form of a license amendment at least six (6) Igt
| months prior to resuming operations, a detailed reclamation plan which incliudes the |p

following:

A. A post operations interim stabilization plan which details methods to prevent
wind and water erosion and recharge of the tailings area.

8. A proposed methodology to dewater and/or consolidate the tailings cells prior
to placement of the final reclamation cover.

s Plan and cross-sectional views of a final reclamation cover which detail the
location and elevation of tailings. The plan shall include details on cover
thickness, physical characteristics of cover materials, proposed testing of
cover materials (specifications and QA), the estimated volumes of cover
materials and their availability and location.

D. Detailed plans for placement of rock or vegetative cover on the final reclaimed ;
tailings pile and mill site area. .

E. A proposed reclamation schedule for items A through D above which defines the
sequence of events and expected time ranges.

F. An analysis to show that the proposed type and thickness of soil cover is
adequate to provide appropriate attenuation of radon and is adequate to assure
long term stability.

G. The licensee shall include a detailed cost analysis of each phase of the
reclamation plan to include contractor costs, projected costs of inflation
based upon the schedule proposed in item £, a proposed contingency cost, and
the costs of long term maintenance and monitoring.

[n addition, the licensee shall submit within 9 months of issuance of this license,
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.

Attachment VII
Page 6 of 8
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39.

40.

4].

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,
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
coverad in the existing financial surety. The revised surety shall then be in

effect within 3 months of written NRC approval.

Annual Updates to the surety amount, reguired by 10 CFR 40, Appendix A, Criteria 9
and 10, shall be submitted to the NRC at least 3 months prior to the anniversary of
the effective date of the approved surety arrangement. [f the NRC has not approved
a proposed revision to the surety coverage 30 days prior to the expiration date of «
the existing surety arrangement, the licensee shall extend the existing surety
arrangement ‘or 1 year. Along with each proposed revision or annual update, the
licensee shall submit supporting documentation showing a breakdown of the costs and
the basis for the cost estimates with adjustments for inflation, maintenance of a
minimum 15 percent contingency fee, changes in engineering plans, activities
performed, and any other conditions affecting estimated costs for site closure. The
basis for the cost estimate is the NRC approved reclamation/decommissioning plan or
NRC approved revisions to the plan. The attachment entitled "Recommended Qutline
for Site Specific Reclamation and Stabilization Cost Estimates® outlines the minimum
considerations used by the NRC in the review of site closure estimates.
Reclamation/decommissioning plans and annual updates shouid follow this outline.

e - =
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The currently approved financial surety arrangement, a Surety Trust Agreement
between Plateau Resources Limited and Rocky Mountain Bank Federal Savings Bank,
shall be continuously maintained in an amount no less than $2,353,333 for the
purpose of complying with 10 CFR 40, Appendix A, (riteria g and 10, until a
replacement is authorized by the NRC.

[Applicable Amendments: 7, 8, 10, 11, 12]

Prior to termination of this license, the licensee shall provide for transfer of
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 |g
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.

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.
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42. The licensee shall implement interim stabilization of tailings impoundment.Ce1!s | gg
and 3 and the ore stockpile by October 1, 1386. In addition to the stabi!1zatxon i‘
measures propcsed in Section 5.5.7 of the licensee's August 13, 1985 submittal, the ‘g
_ licensee shall: B I‘
. . &
A. Cover the stockpile with at least six inches of soil and contour the pile such ;g
that the soil will not easily ercde. :
“ B. Cover the mill tailings with at least one foot of soil and/or rubble rock. i

s e
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Visual inspection ¢f the stabilized areas shall be performed and docqmented monthly.
Maintenance activities shall be performed as soon as possible following -
identification of need. _ )

| FOR THE NUCLEAR REGULATORY C

# f
g AUG 11 1983 e

| Date: Ramon £. Hall, Director

‘ Uranium Recovery Field Office
l, Region IV
i
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RETURN ORIGINAL TO PDR, HQ,
ATEAS CORPORATION 90 S0 et toomttors. b S8

Telephone: (303) 825-1200 Fax: (303) 892-8808

RICHARD E. BLUBAUGH
Vice President of Environments!
end Governmental Affairs

December 13, 1993

AND-DELIVER
Mr. Ramon E. Hall
Uranium Recovery Field Office
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 1s 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 compleied at the earliest opportunity in order to eliminate the continuing
uncertainty concerning the reclamation of the Moab Site

-

Sincerely,

i - e, > T
L -,.. . -—-//“ _'_""-— -‘./f AP

Richard E. Blubaugh
Vice President, Environmental
g, O ,er _— and Governmental Affairs

GH- 0116



CONCEPTUAL DESIGN, COST AND
GROUND WATER COMPLIANCE INFORMATION
NUCLEAR REGULATORY COMMISSION
REQUEST FOR INFORMATION
MOAB, UTAH, URANIUM MILL SITE

1.0 INTRODUCTION
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2.0 RECLAMATION ALTERNATIVES

2.1 In-Place Reclamation

Appendix A shows the costs associated with in-place reciamation at the site
consistent with the closure pian. 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 the
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 add. esses 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
discussed in the Dames and Moore report entitled "Tailings Management and
Reclamation Alternatives Study for Atlas 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
alluvium overlying the Moenkopi Formation. The Moenkopi Formation consists of
siltstone and sandstone and is generally of iow permeability. The sidewalls of the box
canyon are over 400 feet high. The Chinle Formation, consisting of a basal
conglomeratic sandstone and overiying mudstones, siltstones, and sandstones, is
exposed on the canyon sidewalls. The formation is generally well cemented and
stable in vertical cuts.

R\ 88 007\ TRCIAPT (Dee. 13 1903] Canan‘e FIVIICY T
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The costs in this estimate inciude 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, the
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 tlat area known as Klondike Flat. The ground surface slopes up steeply
north of the site and is relatively flat for several miles south, east and west of the site.
The site is underlain by the Mancos Shale. The Mancos Shale consists mostiy 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. Additionaily, as shown on Sheets 39 and 40,
the estimated costs for ground water monitoring are the same as provided with the
Alternative Disposal Site A estimate.

AMWABE067' TRCIRAPT Dec 13 1883 C&nonie |
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3.0 GROUND WATER ISSUES

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,
the 1J.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
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 Limit
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-waier quality, considering-

(i) The physical and chemical characteristics of the waste in the licensed site
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 contre!l and capping will prevent expansion of the
contaminant piume.

AM\W @8-067 TRCI RFT [Dec. 13, 1093 Cananie }



"{ii)

" (i)

"(iv)

"{v)

"{vi)

The hydrogeological characteristics of the facility and surrounding land;"
Response - The hydrogeological characteristics of the facility and surrounding
iand 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.
The guantity 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
completion of reclamation.

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

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

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.

The existing quality of ground water, including other sources of contamination

and their cumulative impact on the ground-water quality;”

"{wvii)

Response - The shallow ground water below the tailings has been impacted.
The reduction of infiltration through the facility will improve water quality over
time. The impact of infiltration on the existing ground water conditions under
the reclaimed site will be evaluated.

The potential for health risks caused by human exposure to waste

constituents;”

HMIWABB-OET TRCLAFT iDec. 13, 1993 Canon‘e TP CT TYIE)



"{viii)

Response - Institutional controls that prevent human exposure to hazards in
the ground water will be implemented.

The potential damage to wiidlife, crops, vegetation, and physical structures

caused by exposure to waste constituents;”

"(ix)

“(b)

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

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.

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;

"(it)

" (iif)

flow;

"{iv)

The hydrogeological characteristics of the facility and surrcunding land;

The quantity and quality of ground water, and the direction of ground-water

The patterns of rainfall in 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

RRAW\BB-087\TACI RPT (Dec. 13, 1963 Canonie FIVITO T K



have on ground water flow conditions and ground water quality will be
periormed.

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

"(vi)  The current and future uses of surface waters in the area and any water quality
standards established for those surface waters;

"{viil  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 concentrations is discharged to the river. Also, the
current and future uses cf the Colorado River will be evaluated as will any
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;

“lix) The potential damage to wildlife, crops, vegetation, and physical structures
caused by exposure to waste constituents; and

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

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.

It is recognized that Atlas must provide the basis for proposed ACLs, inciuding
consideraticn of practicabie corrective actions and that the ACLs are as low as
reasonably achievable (ALARA). Atlas has been implementing the only technically

AMW B8 087 TRCI WP (Dec. 13, 1883 Canon‘e TIVITCY T



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.

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 already
migrated from the \ailings. 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.

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 use
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.
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WESTERN NUCLEAR, INC.

UNION PLAZA SUITE 300 200 UNION BOULEVARD, LAKEWOOD, COLORARD BD228
TELECOMER (303) 9855993 TELEPHONE (303) 889 8675

2 "80s “ogé‘m%“ sk
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December 1, 1993 ks
DOCKETEX 4
it of 19 DEC 1993
Mr. Ramon Hall, Director TR R'Z'[IV[
Uranium Recovery Field Office [ B

U.S. Nuclear Regulatory Commission
P.0O. Box 25325
Denver, CO 80225

RE: DOCKET MO, 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
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, reguests that all references to the Day Loma site
be deleted from SUA-56.

1 We look forward to our 01 December 1993 meeting with you to allow
l Centurion the opportunity to discuss the results of their analysis.

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

Sincerely,

—— . T T
Stephanie J. Baker
Manager of Environmental Services

SJB/tic
w/attachments
cc: RWC

EMS

H. Shaver, Esq.

G4/~ 0100

Certified By bz@nﬂ? ¢ Kogel .
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. J one tabor cemer « suite 2500 {303) 823-8317

1200 seventeenth street » ganver, colorado 80202 twx 910-931.2561

December 1, 192913

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.

’ 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 protectiun 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 cf the Gas
Hiils Mining District, the Day Loma Heap Leach site does not
present, by itself, any meaningful risk to the public health.

"’}1“,/ - O
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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 takes
into account the local and regional conditions in the area of the
pDay 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 lLoma Heap Leach suspended

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

1981 plan for on-site reclamation of Day Loma heap leach
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

1982 Reclamation work performed at Day Loma Heap Leach

Site; Construction Report submitted to NRC; NRC
review and supplemental information requested and
submitted

110 Code of Federal Regulation ("CFR") 40, appendix A
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1983
1984

1985

1986

1987

1989

1989

1990

1992

1993

1993

1593

NRC determines that "No further action is
necessary"

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

Remediation plan submitted for vegetation and
erosion issues;

Remedial work performed on Day Loma;

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

NRC reviews reclamation zctivity on Day Loma Heap
Leach Site -- concludes "reclamation activities
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
deteruined necessary

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

NRC requests submittal showing either that (i) site
meets "current" closure criteria or (ii) meeting
weurrent" criteria will not "further enhance the
protection of health nor further minimize the
danger to health or property"

NRC denies deletion of Day Loma Heap Leach Site
from source materials license

BLM declares mining claims covering Day Loma Heap
Leach Site void

Preparation of Shepherd Miller Report

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
similar to other mine spoils in the Gas Hills District.
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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,
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 severul miles of
the site and any habitation near the area is exticu=2ly remote given
the general condition of the area.

It is possible that erosion of the area could expose the heap
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 Lora 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 centribution to some
slightly smaller percentage is not practicable.

Inevitably, the gquarrying 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

be avoided by leaving the existing approved reclamation cover in
place.
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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,
-~ Sy W -
Rich A. Munson

/jram
enclosure
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1.0 INTRODUCTION

The reclaimed Day Lorma Heap Leach area is located within the Gas Hills Mining District of
Fremont County, Wyoming, approximately 60 miles southeast of Riverton. This report
evaluates the reclamation of the heap leach and also evaluates its significance in relation to the
surrounding mined lands. The evaluation inciudes an erosion potential analysis of the existing
reclaimed heap leach area, radiological conditions of the heap leach and surrounding spoils (as
a resul. of significant mining activity within the area), regional ground-water quality, and

associated impacts in the event significant erosion occurs.

1.1 Background

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 matenials 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
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 1ts 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 noi further enhance the protection of health.

In response 10 the August 1990 NRC request, CNI directed Shepherd Miiler, 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



PP

By TER ) T MNP g

TNy p—. S R R - - — -

Day Loma Evaluation 2 November, 1993

Tailings Sites,” (August 1990) 10 evaluate Day Loma erosional stability in conjunction with the
reclamation criteria presented in 10 CFR Part 40, Appendix A.

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 heaith and safety from loss of the
reclaimed heap leach material, as opposed to loss of the surrounding exposed spoil material
which will occur regardless of what work is performed at the heap leach sit¢e. An evaluation of
current radiological conditions including the existing radon barrier covering the heap leach

material was also made.

1.2 Purpose of Report

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,
comphiance 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.

2.0 CURRENT LAND STATUS

The Day Loma Heap Leach area is located in the S1/2, 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
into the S1/2, SE1/4 of Section 14, Township 32 North and Range 91 West. Mineral ownership
for these parcels is U.S. Bureau of Land Management. No patented or unpaiented mineral

claims are held by any entity on the property affected by the Day Loma Heap Leach area.
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3.0 DESCRIPTION OF THE 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 R9OW. 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 RRBOW, approximately 23 kilomsaters 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 clairrs do nr ¢ 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 1s surrounded by exposed mine spoils and disturbed, unreclaimed lands.
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. Reclamation plans for these undisturbed lands have been or are currently being developed under
the 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 flowipg 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 | located at the end of

Appendix C.

Heap leach matenal consisted of an estimated 250,000 tons of low grade uranium bearing rock
which was leached with sulfuric acid 1o 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
. 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

R A
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and east from the heap leach area at the exising 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 matenial 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 area 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 Heap Leach Material

The concentration of radium 226 within the heap leach matenal covering the heap leach was
determined by dnlling 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 dnliling/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.
Boring HL-8 was chosen to represent the average profile through the reclaimed heap leach.
Matenals from HL-8 were tested to determine the radium content of the cover and heap leach
material. Additionally, heap leach matenal from HL-1, HL-2, HL-9, and HL-10 were also

analyzed for radium,
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On the basis of these analyses, average radium 226 content in the cover was determined 10 be
3.5 pCi/g. 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 1s provided in Section 4.3 below.

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 pCi/g from 978 individual
surface measurements within the Day Loma mining area. Approximately 245 acres were
idenufied 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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matenal, the relative impact of the slightly higher radium in the heap is insignificant compared

to the surrounding matenals.

4.3 Radon Emanation

Radon flux measurements were conducted over the surface of the reclaimed heap leach and over
the surface of surrounding spoils matenals. 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
spoils are shown on Figure 2, and for the reclaimed heap leach the locatjons 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
of the reclaimed heap leach system to be 8.10 pCi/m’s. The average flux from the surrounding
spoil is 92.4 pCi/m®s. The radon flux measured from the reclaimed heap leach is much less than
20 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. 1t 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 flux will be covered only with a thin layer of topsoil which will not

significantly attenuate radon flux.

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  ANALYSISOF 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,
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5.1  Analysis of Existing Radon Barrier

The existing reclamation cover was evaluated for effectiveness in reducing raden flux. Radon
flux calculations were performed for the cover surface using the RADON (USNRC, 1989)
computer model. Input into the RADON model was based upon both measured and default
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
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 of samples collected during the field investigation.
5.1.1 Heap Leach Material Characteristics

Samples collected duning the dnlling program performed in October 1992, and subsequent
laboratory testing indicate the average radium content of the heap leach matenal 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 Ib/f’, 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 | delineates the areal extent of the reclaimed heap leach.

At Day Loma, the cutoff ore grade during mining was approximately 0.06% U,O, as presented
in the "Environmental Statement (ES) Related to Operation of Split Rock Uranium Miil," NRC
1980, corresponding to a radium acuvity 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
radium activity of approximately 142 pCi/g. These values are slightly higher than the 119.5
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
pCi/g and the testing results on heap leach material of 119.5 pCi/g were used in the RADON
model.
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5.1.2 Existing Reclamation Cover Material Thickness and Characteristics

The dnlling 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
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
computer model analyses to provide a range of radon flux calculations. The 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 for one of the high percent passing #200 sieve
samples. Corresponding dry densities and moisture contents were determined to be 109.2 Ib/ft®
and 13.6 for the low percent passing the #200 sieve, and 104.0 Ib/ft* and 18.9 percent for the

high percent passing the #200 sieve.

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 Auenuation Handbook for Uranium Mill Tailings Cover Design," NUREG/CR-3533
(NRC, 1984). Appendix B presents the calculanons 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
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.
5.1.3 Radon Model Results
The RADON maodel 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 wo 13 feet. Therefore, the existing cover is more than
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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

Heap Leach Activity

Heap Leach Activity

of 119.5 pCi/g of 170.0 pCi/g
Cover Material Cover Material Required Depth Required Depth
Moisture Mass Density (ft) (ft)

5.2 Ground Water

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).

§£.2.2 Discussion of Ground Water Impacts

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.
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Figure 3 shows the ground water contours and the sampling points for the area around the
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
area. While the pit water levels are currently lower than the water level in P-5, the pits will
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 uranjum 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
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
sultate, 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
reclaimed heap leach system, the contribution is negligible and indistinguishable from the
regional ground water quality baseline. in fact, the existing water quality down-gradient from
the heap 1s 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.
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. TABLE 2 - Ground-Water Quality
oo

Constituent (mg/l) i

Sample location Sulfate
Wwell 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 - 0.020

= = )

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 Jong-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
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, vanous 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 erosional protection for the 200-year event was unreasonable and therefore
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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 i1s appropniate for the existing as-built configuration. The 200-year 24-hour storm
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 analyuved for the existing cover
surface, the outslopes located on the northern edge of the heap leach area, e 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 deinil,

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 fo'lowing sections.

§.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

empioyed to determine the stability under these storm 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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siope 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.

5.3.2.2 Outslopes

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.

Sacnificial 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 fieid investigation, and based on the laboratory testing for percent passing #200 sieve
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

Two cover channels were constructed during reclamation, one immediately below the heap leach
area to the north (labelled the North Cover Channel), and a second below the heap leach area
to the south (labelled the South Cover Channel) (see Figure 1}. These channels prevent run-on
10 the outs'~pes by intercepting flow from the cover and surrounding areas and conveying it
away fro. e site cover. The existing diversion channels were thus analyzed for stability under

the 200-year 24-hour storm event.
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Using the site specific channel soils (and not accounting for vegetation) the channels were
analyzed using the STP permissible velocity method. The permissible velocity was obtained
from Chow, 1959. See Appendix A for more details. For the 200-year 24-hour storm event,

the flow velocities exceed the permissible velocity for a majority of the channel reach.

5.3.2.4 Coyote Cieek 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

drainage. Therefore, this area was selected for anaiysis in the initial calculations.

The 200-year 24-hour storm event was used for the analysis. The drainage basin area that
contributes to Coyote Creek 1s presented in Appendix A. Results of the analyses indicate Coyote

Creek has erosive velocities at the northeastern outsiope of the heap leach area.

Although the remaining drainage down-gradient of the outslope of spoils northeast of the heap
leach area does not directly contact the outsiopes. flow resulting from extreme storm events may
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 fine sandy material
present in the natural drainage. In any event, analyses indicate the 200-year 24-hour storm flow
will impact the existing spoil outsiopes directly north of the heap leach area. Calculated
velocities indicate erosional instability. Modifications to the Coyote Creek drainage would be
required to establish stability along the northern edge of the heap leach area. Appendix A

presents the analysis in more detail.

5.4  Summary

in summary, all components of the existing reclamation system are not erosionally stable as they

currently exist under the 200-year 24-hour storm event.
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6.0 CURRENT SITUATION ALTERNATIVES

An evaluation was performed of the existing reclamation system to determine the benefits and
risks associated with implementing additional reclamation efforts o the site, and the costs,

benefits, and associated risks with no additional reclamation to the reclaimed heap leach area.

Provided below is a conceptual alternative for additional reclamation efforts on the cover
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 providad below is an analysis of the current reclamation, associated costs,

benefits, and risks 2ssociated without modifying the existing reclaimed heap leach area.

6.1  Existing Completed Reclamation

The approved reclamation was evaluated to determine costs, benefits and associated risks for

periorming no additional reclamation work.

6.1.1 Description

Figure 1 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 1o the east and north of the area and contacts the spoil outslope to the northeast of the

heap leach area.

6.1.2 Costs

No ~osts are associated with this option. Existing reclamation would remain as is and

modifications to the site would be performed.
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6.1.3 Benefits

No additional disturbance would be necessary if reclamation was left in place. Established

vegetation would remain undisturbed and allowed to continue development.

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,
no occupational risk to human injury or death from construction activity, and would maintain

the potential environmental and mine resources of the site.

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 (0 undisturbed natural ground in the vicinity, the cover surface, the
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
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.

The fluvial sedimentation analysis indicates the majority of the soil loss at the confluence of
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
indicates a large percentage of radium being contributed by the spoils material. Given this fact,
relative impacts should the heap leach matenal be transported to the confluence of Muskrat and
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.



Day Loma Evaluation 18 November, 1993

TABLc 3 - Fiuvial Sedimentation Results

Material Radium Percentage | Incremental
Soil Loss Activity of Total Increase

Tons pCi/g pCi/g

Heap Leach 1,046 119.5 8.5 1.5

Matenal

Spoils 12,736 98.3 86.9 14.7

Undisturbed 71,217 1 4.6 0.8

TOTAL | 8499 NA | 100 | 1

Incremental increase if radium in pCi/g contributed by heap leach material is calculated by:

46 tons (heap) * 119 i/g = 1.5 pCilg
84,999 tons (total)

6.2  Stabilize Heap Leach Cover and Outslopes at 2.5H:1V

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.

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:1V,
placement of rock protection on the surface of the outslopes, redesigning Coyote Creek in certain
locations, and placement of rock protection in “* = Coyote Creek drainage. These items are

described in more dewail below,
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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 Dy, is required on the surface for

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
establishing a 2.5H (horizontal): 1V (Vertical) slope and placement of rock protection on the
regraded surface. A cut and fill package within AutoCAD was used 1@ determine the amount
of fill required to obtain a 2.5H:1V slope, which totaled approximately 132,400 cubic yards.

For establishing erosional stability, the required rock size on the outslopes is 1 inch D,

The existing north and south cover channels require modifications to fully meet stability

guidelines. The channels would require 2 inch Dy, rock protection.

As presented above, rock protection is required in the Coyote Creek drainage to prevent erosive
velocities from impacting the heap leach area outslopes. For the majority of the drainage,
approximately 3 inch to 18 inch Dy, rock is required to provide protection under the 200-year
24-hour storm event, One area of the drainage will require a 4.8 feet Dy, for erosional stability,
and is described in Appendix A. This area has a greater bed slope resuiting in higher flow

veiocites,

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 matenal from an existing operating quarry, excavation and

placement of fill material, supervisors, operators, laborers, quality control, surveying, service
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and repair, engineenng, 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.

6.2.3 Benefits

The additional reclamation work would establish stability according to the guidelines presented
in the STP. The conceptual aiternative would limit the loss of heap leach 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

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 kili as a result of equipment usage

would most likely occur, as well as risk to human health and safety during construction.
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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:

ra

The existing reclamation is presently performing all of the objectives required.
The radon flux, both measured and calculated is less than 20 pCi/m*/sec. Ground
water quality 1s not being impacted by the heap. Physical isolation of the heap

leach material has been accomplished.

Erosional stability analysis indicates the site will not be erosionally stable under

extreme events (i.e. 200-year 24-hour storm).

The additional costs required to provide erosional stability for the 200-year 24-

hour event is approximately $3,000,000.

Since the surrounding spoil and the heap leach material have very similar radium
concentrations, and the area of the spoils is much greater than the heap, the
contribution of the heap to sediment in Coyote Creek during an extreme storm

event would be very small.

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.
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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 ume. 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.l.1 Storm Events

The 200-year 2 hour storm event was used to model basin runoff. The 200-year 24-hour storm
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 QOceanic and
Atmospheric Administration (NOAA), 1973, The resulting precipitation was distributed over
the 24-hour time interval using the SCS Type Il 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

storm events to develop rainfall intensity.

A.1.2 Watershed Characteristics

Discussed below are the parameters mentioned in Section A.1 above used to represent the
watershed characteristics. These parameters represent existing site conditions and estimates were

made where no specific information was available.
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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 siope 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.l 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:

. LGB(S*I)UT
1900y"’
where: t, = lag time (hours),
L. = hydraulic length (feet),

y = average basin slope (%), and
S = (1000/CN)-10, where CN = curve number.

The parameters for all sub-basins are given in Table A.1. Where multiple sub-basins exist,
flood routing, per the Muskingham routing method, was performed within HEC-1 to determine
peak discharges.
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A.1.3 Description of Areas Analyzed

The hydrologic and hydraulic analyses were performed for four different areas; the cover
surface, the outsiopes, the cover channels immediately below the Heap Leach area, and Coyote

Creek drainage. These areas are described below.

A.1.3.1 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

steepest slope section on the cover surface was again used in the runoff analysis.

A.1.3.2 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.
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A.1.3.3 Cover Channels

Diversion channels exist below the heap leach area. The North Cover Channel collects and
conveys flow off and away from the northern leach area and the South Cover Channel collects
and conveys flow off and away from the southern portion of the leach area. These channels

were evaluated for erosional stability using permissible velocity criteria.

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
channel flow at regular intervals. Calculated channel velocities under the design storm events

were then compared to the maximum permissible velocity.

The Southern Cover Channel was considered analogous to the North Cover Channel. Although,
less watershed exists for the catchinent area of the Southern Cover Channel, considering the

same peak discharge for this channel provides a conservative estimate.

A.1.3.4 Coyote Creek

The entire area contributing to the Coyote Creek drainage upgradient from the Heap Leach area
was used in the erosional stability analysis. Depth of flow and corresponding velocities were
analyzed adjacent to the Heap Leach area.

A.1.4 Results

The results of the hydrologic analysis provides peak discharges for Covote Creek, the Cover
Channels, the outslopes, and the cover surface. Peak discharges for these areas are presented
in Table A.1 below.
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A-S

Table A.1
Sub-Basin Hydrologic Parameters

November, 1993

Basin ID Hydraulic
Length (ft) |
Coyote I
Creek i
ot g~ — e erereb ettt e — ‘
! 9 6024 0.46 91 0.300 669 |
J
2 7 8020 0.26 91 0.428 310 5
- i
H 3 8 7023 0.35 91 0.357 1428 |
<= - |
H da 4 7004 0.149 91 | 0.537 1438
ab 15 570 0.058 91 | 0.035 452 |
dc 15 550 0.04} 91 0.034 m
4d 15 875 0.052 91 0.050 1476 |
oS . — y |
100 ft Wide ?
Cover Stnp |
1
! 7.7 130 1 i
2 25 80 2 !
| = — 1
3 8 100 2 |
s J|
+ Cover Channel l
! a7 800 0.00474 | 91 | 0.083 10
’ e e e - — e s —— e repdn o —re— JT
2 20 250 0.00573 91 0.016 23 |
3 20 250 0.00484 | 91 | 0.016 33 |
L 4 13 100 0.00309 91 0.009 40 ‘
100 ft Wide 40 215 0.00072 91 0.010 2 |
Qutslope Strip ,



Appendix A - Hydrologic/Hydraulic A-6 November, 1993

A.2 HYDRAULIC ANALYSIS

Long term erosional stability of the Day Loma Heap Leach area was evaluated under several
reclamatior. 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
water surface profiles computer model. The HEC-2 model calculates water surface profiles and
associated hydraulic conditions in natural and designed channels., Data requirements for the

HEC-2 program include:

1. Discharge,

2. Flow regime,

3. Starting water surface elevations,
4. Manning's "n" values,

5. Cross-section geomeury, and

6. Reach iength.

The discharge values are resulting storm event HEC-1 peak flows. The peak discharge for
watersheds above each channel was input into HEC-2. Using peak flows in this manner

produces conservative (maximum) calculated flow depths and velocities.

Flow regime refers to whether subcnitical 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 channe!s.

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 1s estimated as the starting channel bed slope.
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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 (dg,»s)"'*

where dy, is the median diameter of the rock, in inches.

Anderson - for slopes less than 2 percent

n = 00395 (D,)*'"

where: n = Manning's "n"

Dy, = Median stone size

Geometry for water surface profile computations is specified in the HEC-2 program by stream
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.
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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 Siope 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 DS (1-Cp) (n/n)?
where: 7, = actual, or effective, stress in Ib/ft?,

= unit weight of water (62.4 Ib/ft),

.
D = maximum depth of flow in ft,
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S = slope of the energy grade line in
ft/ft and is approximately the slope of the
ground surface,

Cy = vegetal cover factor,

n, = soil grain roughness coefficient, and

n = Manning’s roughness value.

Depth of flow was determined from Manning's Eguation. Slope was obtained from a
topographic relief map of the reclamation site. The vegetal cover factor, C, was conservatively
assumed to be 0.0 for nonvegetated soil slopes. Soil grain roughness, n,, ior noncohesive soils
is 0.0156 (Temple, 1987).

Using the Temple method, the effective stress for the steepest section was determined to be
0.095 Ib/ft? for the 200 year storm event, This value is greater than the allowable stress of 0.02
Ib/ft* obtained from Temple, 1987, for noncohesive soils with D,s < 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. HJ:C-1 was used 10 determine the peak flow of the strip. The permissible
velocity of § ft/s (Chow, 1959) was multiplied by the correction factor (correction factors are
also presented in the 5TP) of .5 to obtain a new permissible velocity of 2.5 ft/s. The maximum
velocity 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

requirements with the 200-year storm event,
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A.2.1.3 Stable Slope

The STP presents a stable slope equation for direct solution of the stable slope necessary to
prevent the imtiation of gullying due to a single, intense rainfall event. The stable slope derived
from this equation should also reflect the siope 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:

Ss"'fﬁg 65(1’)5,3
PLFn

where: Ss = Stable Slope (fv/ft)

.,
il

Allowable Shear Stress (Ib/ft?)

it

Rainfall intensity (in/hr)

Flow length (f1)

T T W
[

il

Flow Concentration Factor

=
it

Manning's Roughness Coefficient

The allowable shear stress () of 0.02 Ib/ft was obtained from Temple, 1987 for a noncohesive
soil with a D,s < 0.05 inches. The rainfall imensity (P) for the 200-year storm event was
developed from precipitation-duration curves. The flow length was determined from topographic
maps of the study area. The flow 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
based on Chow, 1959. The existing soil cover stable siope was calculated to be 0.0038 fu/ft for
the 200-year storm event. significantly less than the existing cover slope indicating that

modification of the cover is required for lorg term erosional stability.
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A.2.1.4 Sacrificial Slope

The STP presents a procedure for determining sacrificial siope 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 ~ 2(0
year penod.

For this analysis the stable slope was calculated for the cover as described above. The
transitional slope (S, was then determined using the relationships presented in Nelson et al.,

1986, and the following equation:

-GS, ¢t
§=5. ¢ ™

where: S, = Transitional Slope (fu/ft)

w»
I

Initial Slope (ft/f1)

G = Coefficient (Nelson et al., Table 4.3)
t = Time (years. not to exceed 200 years)
S,

Stable Slope (ft/ft)

The transitional slope (S) was calculated to be 0.052 ft/ft for the 200-year storm event. A
uniformity coefficient (C, = Dy/D,y) for the cover material of 10 was assumed. Using Neison
et al., 1986, the location and maximum depth of gullying were calculated with the following

equations:
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where:

LD
Dy, = = (H-LS))

A-12

November, 1993

L, = Distance from toe of maximum depth of gullying (ft)

L = Honzontal distance of heap leach material from toe of embankment

H
S,

(ft)

= Vertical distance from crest of embankment to toe of slope (ft)

= Transitional slope (ft/ft)

The location and maximum depth of gullying (D, for the cover analyses are summarized in

Table A.2.
. Table A.2
Summary of Gullying Calculations
== —nm
Storm Slope | Stable G Initial | Transition Lo/L Depth of | Location
Event Length | Slope | (Nelson et | Slope Slope (Nelson et | Gullying of
(fty (%) al., 1986 (%) (%) al., 1986. (ft) Maximum
Table 4.3) Table 4.4) (Dye) | depth (ft)
(Lp)
200 yr 80 0.39 2 25 5.2 0.66 10.4 52.8
Sss T S S T e ey e e e el

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

caiculated using the Stephensen’s method (Abt, 1988). The Stephensen equation is given by:
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| s ai®
iy [

C g'% [(1-n) (s-1) cosB (tandp-tan6)}*?

where: q = maximum unit discharge,
n = rockfill porosity,
g = acceleration due to gravity,
s = relative density of the rock,
6 = angle of the slope measured from herizontal,
¢ = 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 pebbies 10 0.27 for crushed granite;
a value of (.25 was used because this most closely represents the type of rock present. The
maximum flow rate g 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 Dy, 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 outsiope below. As mentioned in Section A.1.3.3 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
erosional stability of these channels was evaluated using the permissible velocity criteria

described in Section A.2.1.2.
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A.2.2.7 Permissible Velocity

‘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 § 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
Cover Channel. HEC-2 was used to determine corresponding depths of flow and velocities at

selected cross sections.

A.2.2.2 Rock Protection

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 Enginee:: Method (COE). The COE method was
developed to protect embankments from local shear forces and localized high velocities. The
COE method utilizes depth of flor» and velocity (calculated from HEC-2) 10 determine riprap
size. Other data pertinent to the & sign of the niprap include channel roughness (wherein Dy,
the representative median stone size, 15 used as a measurement of the roughness), the side slope

and bed slope of the channel, and the riprap angle of repose.

Several equations are used to determine the Dy, of the riprap size in the COE method. The
equation used to calculate the local boundary shear is as follows.



Appendix A - Hydrologic/Hydraulic A-15

where:

(v V)
T =

(32.6103‘0-1-2-'52)2

7, = local boundary shear, b/ft?,
Y« = unit weight of water,
V = average cross-sectional velocity, fps,

D = depth of flow, ft, and

November, 1993

k = equivalent channel boundary surface roughness, with Dy, substituting for k.

The design shear for the niprap to be placed on the slope or bank of the open channel is
calculated from

where:

and:

well sin’g %
tp=t(l-—)

sin’¢

r=a(y s- ¥ \v)DSO

7 = design shear, Ib/ft?,

7 = initial design shear, Ib/ft°,

# = the angle of the side siope with the horizontal,

¢ = the angle of repose of the riprap (normally 40°),

L]

s
Y« = unit weight of water, and

a =004

the specific weight of surface-dry but saturated stone,
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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 D, 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 Dy, of 2 inches is required to stabilize the channels for the 200-

year storm event,

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:1V slope extending from the toe of the cover to the flood plain of Coyote
Creek.

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,

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 outsiope was determined to be insufficient to provide
long-term protection of the heap leach matenal 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
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Table A.3
Summary of Gullying Calculations
== RS R T I TR S
Location | Slope | Stable Initial | Transition LyL Depth of | Location
Length | Slope | (Nelson et 1 Slope Slope (Nelson et | Gullying of
(ft) (%) al., 1986 (%) (%) al., 1986. (ft) Maximu
Table 4.3) Table 4.4) (D) m depth
(ft)
(Ly)
Out-
Slope:
Existing
200 yr 97 0.34 57.5 12.0 0.42 16.1 40.7
2.5H:1V
Slope
200 yr 200 0.179 40 6.7 0.60 40" 120
=== ——

* Approximate depth.
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A.2.3.2 Rock Protection

The required riprap size to maintain stability for the various outslope options was determined
using the resulting peak discharge for the outslope surface. The Stephensen method referenced
in Section A.2.1.5 was used (0 size the riprap on the surface of the outsiope. The unit discharge
was determined from the HEC-1 and Manning’s equation presented above. The unit discharge
for the outslope 1s 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 (.22 for
gravel and pebbies to 0.27 for crushed granite; a value of 0.25 was used for the type of rock
most likely to be used in this area. The maximum flow rate g 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 Dy, for the
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 Dy, Rock size was determined using the U.S. Army Corps
of Enginecrs method. This large rock size in these areas is due 1o the concentrated flow

resulting from the extreme storm events.

A.2.4 Covote Creek

Coyote Creek runs from west to east along the north side of the Day Loma Heap Leach area as
shown on Figure A.2. As mentioned in Section A.1.3.4, the drainage was analyzed for
erosional stability. Erosional stability of the drainage was analyzed for the existing condition,
and for all three concejitual 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 1o establish erosional stability,
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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 miximum 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
presented in Chow (1959) for unvegetated slopes composed of graded loam to cobbles when
noncolleidal. 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, appropnate rock sizes varied. Figure A.2
shows the Coyote Creek cross-section locations. The following rock sizes for channel protection

were calculated:
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Table A.4
Riprap Sizes for Coyote Creek

‘‘‘‘‘ rtin Locatin equired ,.
10 0 10.5 5 inches
10.5 to 20 4.8 feet (Safety Factors Method)
20 10 30 1.5 feet 1
30 1o 40 1.5 feet
40 w0 50 3 inches
L SR— e

HEC-2 output and niprap sizing results are included at the end of this appendix.

A.2.5 Summary

In establishing STP critena for erosional stability of the Day Loma Heap Leach, at a minimum
regrading and the addition of rock muich or rock protection is required for a large percentage
of u.. wrea. This is a result of the Heap Leach being in close proximity to a natural drainage,
the odible soils existing in the area, not accounting for vegetation on the cover surface, and
the extreme storm events used in analyzing the stabili'y. Although with more information and
testing the requirements may be refined, those pre ented above provide a close approximation

for establishing erosional stability and compliance with STP criteria.
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. HEC-1 OUTPUT




-

- - - -
* 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 11/30/92 TIME 07:12:17 * . (916) 551-1748 .
- - . -
4

X X XOOLOOXX 000X X

X XX X X XX

X XX X X

XOOO0OK 00X X XXX X

X XX X X

X XX X X X

X X 00X xXxXxxx XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE !973-STYLE INPUT
STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP $1. THIS IS THE FORTRAN?7 VERSION

NEW OPFTIONS: 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.] INPUT PAGE |

‘
&

1

s
L
g
-
.
.
=

Project: ENERGY FUELS DAY LOMA #7350 SMI, 11/92
lnput File NAME  DLCOVR24 [HI
HEC-| RUNOFF CALC. FOR WATERSHED ABOVE HEAP LEACH PAD
200 YR, 24 HOUR STORM: SCS TYPE U DISTRIBUTION
RANGE LAND, GOOD CONDITION, SCS CN VARIABLE, AMC I
1 0 0000 1440 0000
15 0 0
b}

e S

- a

e

52906000686

NORTH SIDE SEGMENT 1|

3.7
0.0000 0.0030 0.0050 0.0080 0.0110 0.0130 0.0160 0.0190 0.0220 0.0250
0.0280 00310 0.0340 0.0170 0.0410 5.0440 0 0480 0.0510 0.0550 0.0580
0.0620 0.0660 0.070G 0.0740 0.0790 0.0830 0.0880 00920 0.0970 0.1020
0.1080 0.1130 0.1190 0.1250 0.1310 0.1380 0.1450 0.1530 0.1610 0.1700
0.1800 0.1900 02020 0.2160 0.2350 0.2570 0.2900 0.4000 0.6600 0.7100
0.7350 0.7560 0.7720 0.7880 0.8000 0.8100 0.8200 0.8300 0.8390 0.8470
0.8550 0.8620 0.86%0 0.8750 0.3810 0.8870 0.8920 0.8980 0.9030 0.9080
0.9120 0.9170 0.9210 0.9250 0.9300 0.9340 0.9380 0.9420 0.9450 0.9490
D.9520 09560 0.9590 0.9630 0.9660 0.9690 0.9720 0.9750 0.9780 0.9810
0.9840 0.9870 0.9890 0.9920 0.9950 0.9970 1.0000
L0046

0 3
01508

10
i

e 4

A

14
15
16
17
18

)

-
-

2

-
pe)

23

S ErErEEEEEEE:

o
o

LR
e
z
;

R-N1



RK 80 25 02 0 TRAP 100 i
KK NORTH SIDE SEGMENT 2

BA 00028

Ls 0 91

Up 00567

KK C-N2

KO 0 90 0 ¢ 2l

HC 2

KK ROUTE TO NODE 3

KO 0 2 0 0 2

RK 100 o8 0 TRAP 100 1
KK NORTH SIDE SECMENT 2

BA 00036

LS 0 91

UD 0119

KK C-N3

KO 0 0 0 0 21

HC 2

HEC-1 INPUT PAGE 2

- PRGOPIR, IR IESRE. RS RS KB Beinaie Livasnad Brvrised 9...10

KK SOUTH SIDE SEGMENT 1
BA 00054

LS 0 91

UD 02001

KK SR N2
KO 9 0 0 0 3!
RK 100 0% 02 0 TRAP 100 !

KK SOUTH SIDE SEGMENT 2
BA 00028

Ls 0 ¢

UD 00567

KK ¢

(=]

HC
zZ
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FLOOD HYDROGRAPH PACKAGE (HEC-1) * *  U.S. ARMY CORPS OF ENGINEERS
MAY 1991 . * HYDROLOGIC ENGINEERING CENTER *
VERSION 40.1E ® » 609 SECOND STREET »
- . DAVIS, CALIFORNLA 95616 d
RUN DATE 11/30/92 TIME 07:12:17 = . (916) 551-1748 .

Project: ENERGY FUELS DAY LOMA #350 SMI, 11/92

laput File NAME ~ DLCOVR24.IHI

HEC-| RUMOFF CALC. FOR WATERSHED ABOVE HEAP LEACH PAD
200 YR, 24 HOUR STORM: SCS TYPE U DISTRIBUTION

RANGE LAND, GOOD CONDITION, $CS CN VARIABLE, AMC T

RUNGFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD  BASIN
OPERATION STATION FLOW  PEAK AREA  STAGE
§-HOUR 24HOUR 72-HOUR

HYDROGRAPH AT
NORTH 1. 12.00 2. 0. 0. 0.00

ROUTED TO
R-N2 I. 11.98 0. 0. 0. 0.00

HYDROGRAPH AT
NORTH 1. 12.00 0. 0. 0. 0.00

1 COMBINED AT

C-N2 2. 12.00 0. 0 0. 0.00
ROUTED TO
ROUTE 2, 12,00 0 0. 0 0.00
HYDROGRAPH AT
NORTH 1. 12.00 0. 0. 0. 0.00
2 COMBINED AT
C-N3 2. 12.00 0 0. 0 2.00
HYDROGRAPH AT
SOUTH I, 12.00 0. 0 0. 0.00
ROUTED TO
SR N2 1. 12.00 0 0 0 0.00
HYDROGRAPH AT
SOUTH . 12.00 0. 0 2. 0.00
1 COMBINED AT
C-52 = 12,00 o 0. 0. 0.00

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW 1S DIRECT RUNGFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

MAXIMUM  TIME OF
MAX STAGE



ISTAQ ELEMENT DT PEAK TIMETO VOLUME DT PEAK TIMETO VOLUME
PEAK PEAK

MIN) (CFS) (MIN) @N) (MIN) (CFS) (MIN) ™

R-N1 MANE 2.30 103 7198 N 1.00 .02 7200 2n

CONTINUITY SUMMARY (AC-FT) - INFLOW =0 6698E-01 EXCESS »0.0000E+00 QUTFLOW=0,6694E-01 BASIN STORAGE = ).5606E-04 PERCENT
ERROR= 0.0

ROUTE MANE 0.24 1.65 71996 2N 1.00 1.65 720.00 pis |

CONTINUITY SUMMARY (AC-FT) « INFLOW =0.107TE + 00 EXCESS =0.0000E +00 OUTFLOW =0.1077E + 00 BASIN STORAGE =0.1304E-03 PERCENT
ERRCR= O.]

SR N2 MANE 0.43 120 11972 11 1.00 1,20 72000 2.1

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.7862E-01 EXCESS =0 0000E +00 QUTFLOW = 0. 7854E-01 BASIN STORAGE=0.1084E-03 PERCENT
ERROR= 0.0

se* NORMAL END OF HEC-| ***



-

- - - -
* FLOOD HYDROGRAPH PACKACE (HEC-i) * *  US. ARMY CORPS OF ENGINEERS  +
. MAY 1991 5 *  HYDROLOGIC ENGINEERING CENTER *
. VERSION 4 0.1E - = 609 SECOND STREET -
» i » DAVIS, CALIFORNIA 95616 *
* RUN DATE 1270192 TIME 07:05:53 * ¥ (916) 551-1748 .
- - - -
X X XO00XX XXxxx X
X XX X X XX
X XX X X
OO0 XXX X X0 X
X XX X X
X XX X X X
X X X000 X0 XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC.1| KNOWN AS HEC1 JAN 73), HECIGS, HECIDB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE I973.STYLE INPUT
STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRANT7? 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 INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

! HEC-1 INPUT PAGE |
LINE B cadkvasi-a - . - (o I - RS S, Aes. iRt REE
l D Project: ENERGY FUELS DAY LOMA #350 SMI, 11/92
2 ID linput File NAME DLCDVI4.IH|
3 D HEC-1 RUNOFF CALC. FOR WATERSHED ON HEAP LEACH PAD
4 @ 200 YR, 24 HOUR STORM: 5CS TYPE 0 DISTRIBUTION
3 ID RANGE LAND, GOOD CONDITION, 5CS CN VARIABLE, AMC 1l
L] T 1 0 0 1440 0 0
1) IN 5 2 0
3 10 5 0
9 KK BASIN|
10 KO 0 0 0 0 pai
1 PB 37
12 PC 00000 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 00620 0.0660 0.0700 0.074) 0.0790 0.0830 0.0880 0.0920 0.0970 0.1020
i5 PC 0.1080 0.1130 0.1190 0.1250 0.1310 0.1380 0.1450 0.1530 0.1610 0.i700
18 PC 0.1800 0.19G0 0.2020 0.2160 0.2350 0.2570 0.2900 0.4000 0.6600 0.7100
1?7 PC 0.7250 0.7560 0.7720 0.7880 0.8000 0.8100 0.8200 0.8300 0.8390 0 847G
I8 PC 0.8550 0.8620 0.8690 0.8750 0.8810 0.8870 0.3920 0.8980 0.9030 0.9080
9 PC 09120 09170 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
£ PC D 5R40 09870 D.9EY0 D.9920 0.9950 C.9970 1.0000
2 BA 00474
3 LS 0 9
2 UD 08255




RS

77

-

-
-

b
30

e Led
w2

KK
Ba

uD

HC
-
Sdn

R1-

550

BASINZ
00573

01578

R2-]

o

0

500

BASING
00484

01578

R34

0

00

BASING
00309

009an

)

L

]

021

91

0
005

91

v

9t

0 0 U
020 9 TRAP
J 0 21
0 ) <l
020 2 TRAP
0 0 21
HEC-1 INPUT

0 0 U
020 0 TRAP
) ) >

PAGE 2



- > e -

!
- - - -

. * 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 120192 TIME 07:05:53 * . {16) 551-1748 .
- - . -

Project: ENERGY FUELS DAY LOMA #4350 sMl, 1192

laput File NAME  DLCOVI4 IHI

HEC-1 RUNOFF CALC. FOR WATERSHED ON HEAP LEACH PAD
200 YR, 24 HOUR STORM: SCS TYPE U DISTRIBUTION

RANGE LAND, GOOD CONDITION, SCS TN VARIABLE, AMC O

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
. §-HOUR 24HOUR T2-HOUR

HYDROGRAPH AT
* BAST 0. 2.m i 0. 0. 0.00

ROUTED TO
+ Ri-2 10. 2.2 1 . 0, 0.00

HYDROGRAPH AT
* BASINI 13. 12.00 i 2 0 oo

<

1 COMBINED AT

- C-1 3. 12.00 r ! 0.01
ROUTED TO

+ R23 2. 12.00 2. l L o.M
HYDROGRAPH AT

- BASING . 12.00 i 0. 0. C.00
> COMBINED AT

- c2 35 1200 4 1. L 0.2
ROUTED TO

- Ry« 3. 12.02 “ 1 | om
HYDROGRAPH AT

+ BASING 7. 12,00 i 0 0. 0.00
2 COMBINED AT

- c3 40. 12.00 < i & 0.02

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL
. ISTAQ ELEMENT DT PEAK TIMETO VOLUME oT PEAK TIMETO VOLUME
PEAK PEAK




MIN) (CFS) MWD V) MIN) (CFS) MIN) amy

. Ri-2 MANE 063 1011 TH4 273 100 1010 MO0 27

CONTINUITY SUMMARY (AC-FT) - INFLOW =0 6892E + 00 EXCESS =0.0000E +00 OUTFLOW =0 .6889E +00 BASIN STORAGE =0 6433E-01 PERCENT
ERROR= 0.0

R2-] MANE 0.7 2355 7W.i14 M 100 2252 T0.00 .72

CONTINUITY SUMMARY (AC.FT) - INFLOW =0.1S23E +01 EXCESS «0.0000E +00 OUTFLOW = (. 1522E + 01 BASIN STORAGE=0.1771E-02 PERCENT
ERROR= 0.0

R3-< MANE 081 336 T2049 2.73 .00 3300 TM1.0 2.2

CONTINUITY SUMMARY (AC-FT) - INFLOW =0.2226E +01 EXCESS =0.0000E + 00 OUTFLOW =0 2226 E + 01 BASIN STORAGE =0.2532E-02 PERCENT
ERROR= 0.1

=== NORMAL END OF HEC-| *=*



-

- - - -
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U5, ARMY CORPS OF ENGINEERS  *
. MAY 1991 . *  HYDROLOGIC ENGINEERING CENTER  *
. VERSION 4.0.1E . . 609 SECOND STREET .
. . *  DAVIS, CALIFORNIA 95616  *
* RUN DATE 12/06/92 TIME 16:59:16 * . ($16) 5511748 .
- - - -
X X 200000 X000 X
X- X % X =
X X% R X
XO00KX 00X X 00X X
X xXE K X
X KX %% X
X X 00000 X0 XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC! (JAN 73), HEC1GS, HEC!DB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE [973-STYLE INPUT
STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARLD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRANTT 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 INFILTRATION

KINEMATIC WAVE. NEW FINITE DIFFERENCE ALGORITHM

l HEC-1 INPUT PAGE |

A TRIFESSS SRS SIS SRR  SENIEET JISCW SR TR RS |

2
g

Project: ENERGY FUELS DAY LOMA #350 SMI, 11/92
Input File NAME  OUTSL2.IH!
HEC-1 RUNOFF CALC. FOR OUTSLOPE WATERSHED BELOW HEAP LEACH PAD
200 YR, 24 HOUR STORM: SCS TYPE 0 DISTRIBUTION
RANGE LAND, GOOD CONDITION, SCS CN VARIABLE, AMC 11

I 0 0000 1440 0000

5 0 0

s 0

G W B WL e

NORTH SIDE SECMENT |

0 0 0 0 2

3.7

0.0000 0.0030 0.0050 0.0080 0.0110 0.0130 0.0160 0.0190 0.0220 0.0250
0.0280 00310 0.0040 1.0370 0.0410 0.0440 0.0480 0.0510 0.0550 0.0580
0.0620 0.9660 0.0700 0.0740 0.0790 0.0830 0.0880 0.0820 0.0970 0.1020
0.1080 0.1130 0.1190 0.1250 0.1310 0.1380 0.1450 0.1530 0.1610 0.1700
0.1800 0.1900 0.2020 0.215U 0.2350 0.2570 0.2900 0.4000 0.6600 0.7100
0.7350 07560 0.7720 0.7880 0.800C 0.8100 0.8200 0.8300 0.8390 ©.8470
0.8550 0.8620 0.8690 0.8750 0.8810 0.8870 0.892C 0.8980 0.9030 0.9080
09120 09170 0.9210 0.9260 0.9300 9.9340 0.9380 0.9420 0.9450 0.9490
09520 0.9560 0.9590 0.9630 0.9660 0.9690 0.9720 0.9750 0.9780 09810
0.9840 0.9870 0.9890 0.9920 0.995C 0.9970 1.0000
00072

0 91
DOSRY

HELSYBXXRIIRZRXIFE CZ2760EEE



o
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS
. MAY 1991 2 *  HYDROLOGIC ENGINEERING CENTER *
o VERSION 4 0.1B . . 609 SECOND STREET -
- » * DAVIS, CALIFORNIA 95616 .
* RUN DATE 12/06/92 TIME 16:59:16 < . 916) 551-1748 .
Project: ENERGY FUELS DAY LOMA #1350 SMI, (192
lnput File NAME OUTSL2.IH1
HEC-1 RUNOFF CALC. FOR OUTSLOPE WATERSHED BELOW HEAP LEACH PAD
200 YR, 24 HOUR STORM: 5CS TYPE {1 DISTRIBUTION
RANGE LAND, GOOD CONDITION, SCS CN VARIABLE, aAMC I
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
QOPERATION STATION FLOW  PEAK AREA STAGE MAX STAGE
+ 6-HOUR 24-HOUR T2-HOUR
HYDROGRAPH AT
+ NORTH 2. 12.00 0. 0. a. 0.00

*=¢ NORMAL END OF HEC-| ***

-



- - - -
* FLOOD HYDROGRAPH PACKAGE (HEC-1) - * U.S. ARMY CORPS OF ENGINEERS *
. MAY 1991 - * HYDROLOGIC ENGINEERING CENTER *
. VERSION 4.0 {E . . 609 SECOND STREET .
. . *  DAVIS, CALIFORNIA 95616 =
* RUN DATE 120892 TIME 16:2229 * . $16) 551-1748 .
. - - -
X X X300 00X X
X XX X X XX
X XX X X
000K XXX X X000 X
X XX X X
X XX X X X
X X XO0COXX 000X XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECIGS, HECIDB, AND HECIKW,

THE DEFINITIONS OF VARIABLES -R1IMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE (973.STYLE INPUT
STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WTTH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRANTT 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 INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LINE
1 D
p D
1 jis]
- D
5 e}
) 24
7 IN
8 10
9 KK
10 KO
1} 4]
12 BC
13 PC
14 |
15 PC
i6 PC
17 PC
18 PC
19 PC
20 C
2 PC
2 B8a
pa | LS
24 uD
25 pir A

HEC-1 INPUT PAGE |
Fip R - SR o RS LS. JEFRY AR DO AT N

Project: ENERCY FUELS DAY LOMA #350 SMI, 11/92
Input File NAME ~ OUTSLS.IH1 (OPTION 2)
HEC | RUNOFF CALC. FOR AML OPTION OUTSLOPE WATERSHED BELOW HEAP LEACH PAD
300 YR, 24 HOUR STORM; SCS TYPE Il DISTRIBUTION
RANGE LAND, GOOD CONDITION, 3CS CN VARIABLE, AMC 1
I 0 0000 1440 0000
5 0 0
5 0

NORTH SIDE SEGMENT |

0 0 0 0 b2}

3.7

0.0000 0.0030 0.0050 0.00B0 0.0110 0.0130 0.0160 0.0190 0.0220 0.0250
0.0280 0.0210 0.0340 0.037C 0.0410 0.0440 0.0480 0.0510 0.0550 0.0580
D.0620 0.0660 0.0700 0.0740 0.0790 0.0830 0.0880 0.0020 0.0970 0.1020
0.1080 0.1130 0.1190 0.1250 0.1310 0.1380 0.1450 0.1530 0.1610 0.1700
0.1800 0.1900 0.2020 0.2160 0.2350 0.2570 0.2900 0.4000 0.6600 0.7100
9.7350 0.7560 07720 07880 0.8000 0.8100 0.8200 0.8300 08390 0.8470
D85350 0.8620 9.8690 0.8750 0.8810 0.8870 0.8920 0.8%80 0.5030 0.9080
0.9120 08170 0.9210 0.9260 0.9300 0.9340 0.9380 0.9420 0.9450 0.9490
0.9520 D.9560 09590 0.9630 0.9660 0.9690 0.9720 09750 0.9780 0.9810
0.9840 0.9870 0.9890 09920 0.9950 0.9970 1.0000
00162

0 "
02570



- - - -

* FLOOD HYDROGRAPH PACKAGE (HEC-1) * ¢ US. ARMY CORPS OF ENGINEERS
» MAY 1991 . * HYDROLOGIC ENGINEERING CENTER *

» VERSION 4.0.1E - ~ 609 SECOND STREET .

» . * DAVIS, CALIFORNIA 95616 "

* RUN DATE 12/08/%2 TIME 16:22:29 * ¢ 916) 5511748 .

Amssrecnw

Project: ENERGY FUELS DAY LOMA #350 SMI, 1152

laput File NAME OUTSLS.IH! (OPTION 2)

HEC-1 RUNOF¥ CALC. FOR AML OFTION QUTSLOPE WATERSHED BELOW HEAP LEACH PAD
200 YR, 24 HOUR STORM: 5CS TYPE I DISTRIBUTION

RANGE LAND, GOOD CONDITION, 5CS 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 STATION FLOW  PEAK AREA STAGE MAX STAGE

- 6-HOUR 24HOUR T2-HOUR

HYDROGRAPH AT

- NORTH 4. 12.00 0. 0. 0. 0.00

*** NORMAL END OF HEC-| **~




1
- - - -

. * FLOOD HYDROGRAPH PACKAGE (HEC-) * ¢ 1.5 ARMY CORPS OF ENGINEERS *
» MAY 1991 » * HYDROLOGIC ENGINEERING CENTER *
. VERSION 4.0.1E . . 609 SECOND STREET -

g - » DAVIS, CALIFORNIA 95616 *
* RIUN DATE 12/08/92 TIME 10:17:21 * ai (916) 551-1748 »
X X 00000 X000 X
X XX X X XX
X XX X X
X000 XXX X VO X
X XX X X
X XX X X X
X X 200000 X000 XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECI1GS, HEC1DB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE [973-STYLE INPUT
STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP §1. THIS IS THE FORTRAN™" /ERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FRi QUENCY,

0SS READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALCORITHM

1 HEC-1 INPUT PAGE 1

e, (R, TSP FURSY S B eioi IS, S aind | IS _ S, 10

z
S

Project; ENERGY FUELS DAY LOMA 7350 SMI, 11/92
Input File NAME  OUTSL4 [H! (OPTION 3)
HEC-1 RUNOFF CALC. FOR OUTSLOPE WATERSHED BELOW HEAP LEACH PAD
20C YR, 24 HOUR STORM: SCS TYPE U DISTRIBUTION
RANGE LAND, GOOD CONDITION, 5CS CN VARIABLE, AMC I
1 0 0000 440 0000
t5 0 9
5 Q

S o On W B N D e

NORTH SIDE SEGMENT i
0 0 0 2 2
37

0.0000 0.0030 0.0050 0.0080 0.0110 0.0130 0.0160 0.0190 0.0220 0.0250

0.0280 0.0310 0.0340 0.0370 0.0410 0.0440 ©.0480 0.0510 0.0550 0.0580

0.0620 0.0660 0.0700 00740 0.0790 0.0830 0.0880 0.0920 0.097C 0.1020

0.1080 0.1130 0.1190 0.1250 0.1310 9.1380 0.1450 0.1530 0.1610 0.1700

0.1800 0.190C 0.2020 0.2160 0.2350 0.2570 0.2900 0.4000 0.6600 0.7100

0.7350 07560 0.7720 0.7880 0.8000 0.5100 0.8200 0.3300 0.%390 0.8470

0.8550 0.8620 0.8690 0.8750 0.8810 0.8870 0.3920 0.3980 0.9030 0.9080

09120 09170 09210 09260 0.9300 0.9340 09380 0.9420 09450 0.9490
09520 0.9560 09590 0.9630 1L.9660 09650 0.9720 09750 0.9780 0.9810

2 G.9B3D 05870 0.9890 0.9920 0 9950 0.9970 1.0000

P

3 g1
24 UD 00536

10
11
12
13
14
15
16
17
18
9
20

-

ZRIZBXIXRIIZR ©ZA6E0EE

3
-8







FLOOD HYDROGRAPH PACKAGE (HEC-) * r

-

U.8. ARMY CORPS OF ENGINEERS

HYDROGRAPH AT

NORTH 1. 12.00 0. 0. 0. 0.00
HYDROGRAPH AT

BENCH 0. 12.0 0. 0 0 0.00
2 COMBINED AT

COMBIN 1. 12.00 0 9 2 0.00

**= NORMAL END OF HEC-] *==

-
’ MAY 1991 » * HYDROLOGIC ENGINEERING CENTER *
. VERSION 4.0.1E o . 609 SECOND STREET .
. . - DAVIS, CALIFORNIA 95616 o
* RUN DATE 12/08/92 TIME 10:17:21 * " (916) 551-1748 .
. - - -
Project: ENERGY FUELS DAY LOMA 7350 SMI, 11/92
Input File NAME  OUTSL4.[H! (OPTION 1)
HEC-| RUNOFF CALC. FOR OUTSLOPE WATERSHED BELOW HEAP LEACH PAD
200 YR, 24 HOUR STORM: SCS TYPE I DISTRIBUTION
RANGE LAND, GOOD CONDITION, 5CS CN VARIABLE, AMC T
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
§-HOUR I4-HOUR 72-HOUR



aalma miime madan ol L

-
.‘ FLOOD HYDROGRAPH PACKAGE (HEC-1) *

MAY

. 2

1991 -

VERSION 4 0.1E "

RUN DATE 12/08/92 TIME 13:58:07 =

- -

¢ US. ARMY CORPS OF ENGINEERS  *
*  HYDROLOGIC ENGINEERING CENTER *

- 609 SECOND STREET
b DAVIS, CALIFORNIA 95616
v (916) 551-1748
-

X X X000 XX X
X XX X X XX

X XX X X
X000 X0XX X XXX X
X XX X X

X XX X X X

X X 20000 X000 xxXx

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT

STRUCTURE

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRANT7 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
D83 READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

. KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
1 HEC-1 INPUT PAGE |

LINE D.ocliandaanlailecndaind 6....... PR 8...... i sas 10
i D Projeci: ENERCY FUELS DAY LOMA #350 SMI, 11/92
3 D Inpw File NAME OQUTSLS.[HI (optioa 3)
3 ID HEC-1| RUNOFF CALC. FOR WATERSHED ABOVE HEAP LEACH PAD
“ ID 200 YR, 24 HOUR STORM: SC3 TYPE {I DISTRIBUTION
- D RANGE LAND, GOOD CONDITION, SCS CN VARIABLE, AMC 1
6 T | 0 0 1430 i+ 0
7 o 15 0 0
8 wk 5 0
¢ KK BASINI
9 KO 0 0 0 0 21
8 n 17
12 FC 00000 0.0030 00050 9.0080 0.0110 0.C130 0.0160 0.0190 0.0220 0.0250
13 PC 0.0280 0.0310 0.5340 0.0370 0.0410 0.0440 0.0480 00510 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
I$ PC 0.1080 0.1130 5.1190 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 0.7250 0.7560 0.7720 0.7880 0.8000 0.%100 0.8200 0.8300 O.R3%0 0.8470
i PC 0.8550 0.8620 08690 D.8750 08810 0.887C 0.8920 0.8980 0.9030 0.9080
i® PC 09120 09170 0.9210 0.9260 09300 0.9340 0.3380 0.9420 0.5450 0.94%0
0 PC 0.9520 09560 0.9590 0.9630 09660 0.9690 0.9720 0.9750 0 $780 0.9810
ol PC 09840 05870 0.9890 0.9920 0.9950 0.9970 |.0000
n BA 00033
ys) LS 0 91

. 24 UD 00536



SRS g

29
30
n

n
33
34

35
36
n
33

%

4]

a2

43

45

LINE

48

49
50
51
52

53
54
55
56

57
58
%

LE
62

KX BENCH SECTION |

Ba 00011
Ls 0 21
UD 00420
KK COMBINE
KO 0 0 0 0 21
HC 2
KK Ri2
KO 0 0 0 1] 21
RK 200 005 028 TRAP
KK BASIN2
BA 00013
L3 0 Ch
UD 00536
KK BENCH SECTION 2
BA 00011
s 0 21
UD 00420
KK Cd
KO 0 0 0 0 4
HC 3
HEC-1 INPUT
. TR - Frcorssillvivisollivess
KK R23
KO it] Q9 0 0 y 4|
RK 200 005 028 TRAP
KK BASING
BA 00033
Ls 0 21
UD 00536
KK BENCH SECTION 3
BA 00011
Ls it} 91
uD 20
KK C2
KO 0 0 0 0 2
HC 3
KK RI4
KO 9 0 V] 0 U
RK 00 005 028 TRAI

KK BASING
BA 00033

Ls Q 91
UD 00536

KK BENCH SECTION 4
BA 00011

LS 0 L

uD 00420

PAGE 2




74
75
7%

L3
82
L%]

LINE

5]
L]
87

HC

KK
BA

ud

KO
HC

KO

KK
BA

KX
BA

uD

KO
HC

KX
BA

uD

KX
KO
HC

KK
KO
FX

KX

3

R&-S§
0 0
200 008

BASING
00033

0 91
00536

0
023

BENCH SECTION §

0 2

00011
G 91
0045
HEC.1 INPUT PAGE )
{ Bsirivi stk B recied R N, RN it 10
C4
0 0 0 Q 21
3
R5-6
e 0 0 0 21
200 008 M8 0 TRAP 0 1
BASING
00033
o 9
DOS36
BENCH SECTION 6

00011
0 o
00420

R6-7
0 0
200 008

BASINT
00033

0 91
DOs36

BENCH SECTION?

00011
0 %1
00420
cs
0 0
3
R7-%
0 0
200 00§
BASING

0
pd )

0
028



LINE

12
124
128
128

127
128
129

130
131
133
134
135
136

137
138
139
140

141
143
143

145

148
149
150

151
152
153
154

158
156
157
158
159
160

LINE

16l

162
. -bJ

gb¥

558 SEFR 8

8%

g

BA

UvD

Ba

HEC.] INPUT PAGE 4
1 e 8 3 Birusss 5 6 7 slisires 10
BENCH SECTION 8
00011
0 91
00420
ol
0 0 0 0 21
3
RE-9
0 0 0 0 21
200 005 028 0 TRAP 2 1
BASING
X033
0 91
00536
BENCH SECTION 9
00011
0 91
00420
C8
0 0 0 0 21
R9.10
0 0 0 0 3 |
00 005 028 0 TRAP 0 1
BASINIO
00033
0 91
D0sS36
BENCH SECTION 10
00011
0 91
30420
cH
0 b} ] 0 21
3
R10-11
0 0 0 0 21
200 005 028 0 TRAP /] 1
HEC-1 INPUT PAGE §
i > | > PERSNE TR SOUERT SRR [T SRSSTE. RN
BASINII
00033
0 91

00838



165 KK BENCH SECTION 11
166 BA 00011

168 UD 00420

2

|
170 KO ] 0 0 0
N HC 3

173 KO 0 0 ) 0 21
74 RK 200 00$ 028 )  TRAP

175 KK BASINIZ
76 BA 00023

n LS 0 91

178 UD 00536

179 KK BENCH SECTION 12
130 BA 00011
! Ls o0 9

|82 UD 00420

183 KK C-il

184 KO 0 0 0 0 2l
185 HC 3

186 ZZ




-

L B T R A

RUN DATE 12/08/92 TIME

13:58:07 * .

- -

(916) 551-1748

U.S. ARMY CORPS OF ENGINEERS

-

FLOOD HYDROGRAPH PACKAGE (HEC-1) * 4
MAY 1991 - * HYDROLOGIC ENGINEERING CENTER *
VERSION 4.0.1E 4 . 609 SECOND STREET
i - DAVIS, CALIFORNILA 95616

Project: ENERGY FUELS DAY LOMA #350 sMl, 11/92

Input File NAME  OUTSLS [H! (opuon 3)

HEC-1 RUNOFF CALC. FOR WATERSHED ABOVE HEAP LEACH PAD
200 YR, 24 HOUR STORM: $CS TYPE Il DISTRIBUTION

RANGE LAND, GOOD CONDITION, 5CS CN VARIABLE, AMC I

RUNOFF SUMMARY
FLOW [N CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
OPERATION STATION FLOW  PEAK AREA STAGE
5-HOUR 24HOUR T2-HOUR
HYDROGRAPH AT
BASI L 12.00 0. 0. 0. 0.00
HYDROGRAPH AT
BENCH 0. 12.% 0 0 0 0.00
i COMBINED AT
COMBI 1. 12.00 0 0 0 0.00
ROUTED TO
Ri-2 . 12.00 G 0 0 0.00
HYDROGRAPH AT
BASING 1, 12.00 0 0 0 0.00
HYDROGRAPH AT
BENCH 0. 12.00 0 2 0 0.00
1 COMBINED AT
C- s 1200 0. 0. 0. 0.00
ROUTED TO
R23 2. 1200 0. 0. 0. 0.00
HYDROGRAPH AT
BASING I, 12.00 0. 0. 9. 0.00
HYDROGRAPH AT
BENCH 0. 12.00 0. 0. 9. 0.00
3 COMBINED AT
C2 3. 2.0 0 0 0 0.00
ROUTED TO
R3-4 3. 1200 0 0 0 0.00

HYDROGRAPH AT

MAXIMUM  TIME OF
MAX STAGE



BASIN4

HYDROGRAPH AT
BENCH

1 COMBINED AT
c3

ROUTED TO
R4-5

HYDROGRAPH AT
BASINS

HYDROGRAPH AT
BENCH

3 COMBINED AT
c4

ROUTED TO
RS54

HYDROGRAPH AT
BASING

HYDROGRAPH AT
BENCH

1 COMBINED AT

c-5

ROUTED TO
R6-7

HYDROGRAPH AT
BASINT

HYDROGRAPH AT
BENCH

J COME'NED %
C4

ROUTED TO
R7-8

HYDROGRAPH AT
BASING

HV'DROGR **4 AT
BENCH

J COMBINED AT
c-7

ROUTED TO
R8-9

HYDROGRAPH AT
BASING

HYDROGRAPH AT
BENCH

~4

12.00

12.00

12.00

12.00

12.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

2.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00



3 COMBINED AT

.. cs 9. 12.00 1. 0. 0. 000

ROUTED TO
+ R9-10 9. 12.00 1, 0. 0. 0.0
HYDROGRAPH AT
. BASINI 1. 12.00 0. 0. 0. 000
HYDROGRAPH AT
- BENCH 0. 12.00 0. 0. 0. 000
3 COMBINED AT
. c-9 10. 12.00 1. 0. 0. 000
ROUTED TO
- RIO-11 10. 12.00 I G. 0. 000
HYDROGRAPH AT
- BASINI 1. 12.00 0. 0. 0. 000
HYDROGRAFH AT
+ BENCH 0. 12.00 0. 0. 0. 0.0
3 COMBINED AT
+ c-10 1. 12.00 1. 0. 0. 000
ROUTED TO
- RI1-12  11. 12.00 1. 0. 0. 000
HYDROGRAPH AT
. BASIN| 1. 12.00 0. 0 0. 0.00
. HYDROGRAPH AT
- BENCH 0. 12.00 0. 0. 0. 000

3 COMBINED AT
* c-1 12. 12.00 0. 0. 0.01

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE RCUTING
(FLOW [5 DIRECT RUNGFF WITHOUT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL
ISTAQ ELEMENT DT PEAK TIMETO VOLUME DT PEAK TIMETO VOLUME
PEAK PEAK

MIN) (CFS) MIN) (IN) MIN) (CFS) (MIV) )

Ri-1 MANE 056 098 72058 217 100 098 72000 1.7

CONTINUITY SUMMARY (AC-FT) - INFLOW =0 6407E-01 EXCESS =0 .0000E +00 QUTFLOW =0 84 12E-01 BASIN STORAGE =0 6441E-04 PERCENT
ERROR= 02

R2-3 MANE 0.51 196 7003 17 1.00 1.96 72000 e

CONTINUITY SUMMARY (AC-FT) - INFLOW =0 1283E + 00 EXCESS = 0 .0000E + 00 OUTFLOW = 0. | 283E + 00 BASIN STORAGE =0.1012E-03 PERCENT
ERROR= 0.1

. R34 MANE 0.51 294 TI9R2 273 100 293 T000 m



CONTINUITY SUMMARY (AC-FT) - INFLOW =0.|923E +00 EXCESS = 0.0000E +00 OUTFLOW = 0.1922E +00 BASIN STORAGE =0.1372E-0J PERCENT

= 00

R4-5 MANE 0.49

390 9N 2n 1.00 390 T0.00 2.7

CONTINUITY SUMMARY (AC-FT) - INFLOW =0 2562E + 00 EXCESS =0.0000E + 00 QUTFLOW = 0,256 | E + 00 BASIN STORAGE =0.1713E-03 PERCENT

ERROR= 0.0

RS6 MANE 0.48

487 T 2.7 1.00 437 T0.00 .7

CONTINUITY SUMMARY (AC-FT) - INFi. "W =0 J201 E+00 EXCESS =0,0000E +00 OUTFLOW = 0.3200E + 00 BASIN STORAGE =0.2018E-0) PERCENT

ERROR= 0.0

R6-7 MANE 047

584 72014 2.7 1.00 584 T720.00 i |

CONTINUITY SUMMARY (AC-FT) - INFLOW =0,3840E +00 EXCESS = 0.0000E + 00 OUTFLOW =0.34838E +00 BASIN STORAGE =0.2294E-03 PERCENT

ERROR= 0.0

R7-8 MANE 0.4%

680 72006 2.7 1.00 680 720.00 n

CONTINUITY SUMMARY (AC-FT) - INFLOW = 0.4478E +00 EXCESS =0 0000E +00 OUTFLOW w (. 447TE+00 BASIN STCRAGE =0 2557E-03 PERCENT

ERROR= 0.0

R8-9 MANE 0.47

.77 720.00 2.3 1.00 7.77 - 720.00 2.7

CONTINUITY SUMMARY (AC-FT) - INFLOW =0.5117E+00 EXCESS ={.0000E + 00 OUTFLOW =0.5116E +" BASIN STORAGE =0.2793E-03 PERCENT

ERROR= 0.0

R9-10 MANE 033

.73 72040 b8y .73 T20.00 an

1.00

CONTINUTTY SUMMARY (AC-FT) - INFLOW =0.5755E + 00 EXCESS = 0.0000E + 00 OUTFLOW =0.5754E + 00 BASIN STORAGE =0.3009E-03 PERCENT

ERRCR= 0.0

RI0-11 MANE 0.31

9.70 72032 .n 1.00 969 7200 N

CONTINUITY SUMMARY (AC-FT) - INFLOW =0.6394E +00 EXCESS =0.0000E +00 OUTFLOW =0.6392E + 00 BASIN STORAGE =0.2219E-03 PERCENT

ERROR= 00

R11-12 MANE 032

10.64 720.14 in 1.00 1064 72000 an

CONTINUITY SUMMARY (AC-FT) - INFLOW =0,7032E + 00 EXCESS =0.0000E + 00 OUTFLOW =0.7030E +00 BASIN STORAGE =0 J448E-03 PERCENT

ERROR= (0

. *e% NORMAL END OF HEC-| ***



fre

- - - Ll
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U5 ARMY CORPS OF ENGINEERS  *
. MAY 1991 . *  HYDROLOGIC ENGINEERING CENTER *
. VERSION 4.0.1B . . 809 SECOND STREET .
. . *  DAVIS, CALIFORNIA 95616  *
* RUN DATE 1172792 TIME 15:58:02 * . (916) 5511748 .
2 - - -
X X 00000 X000 X
X XX X X XX
X XX . .% X
XO0OOX XXXX X 000X X
AR £ S X
X 2% XX X
X X 00000 0000 00K

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC! (JAN 73), HEC1GS, HECIDR, AND HECIKW,

THE DEFINITIONS OF VARIABLES RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973.STYLE INPUT
STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRANT? VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS.READ TIME SER[ES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMFT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

l HEC-! INPUT PAGE |
LINE - RSO Lo s veidareind » (WINPT WSS SOl S WP WO, (Gl )

1 D Project: ENERGY FUELS DAY LOMA #7150 SMI, |1/92
bl D lInput File NAME  DLI0024 [H1
3 ID HEC-1 RUNOFF CALC. FOR WATERSHED ABOVE HEAP LEACH PAD
“ D 200 YR, 24 HOUR STORM: 5CS TYPE I DISTRIBUTION
5 ID RANGE LAND, GOOD CONDITION, SCS CN VARIABLE, AMC In
5 T 1 0 0000 1440 0 0
7 N 15 0 0
L] 8] 5 0
9 KX BASINI
10 PR 37
i PC G.0000 0.0030 0.0050 0.0080 0.0110 0.0130 0.0160 0.0190 0.0220 0.0250
12 PC G 0280 00310 00340 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
4 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
18 PC 0.7350 0.7560 D.7720 0.7880 0.8000 0.8100 0.8200 0.8300 0.8390 0.8470
{7 PC 0.8350 0.8620 0.8690 0.8750 0.8810 0.83870 0.8920 0.8980 0.9030 0.9080
18 PC 0.9120 0.9170 0.9210 0.9260 0.9300 0.9240 0.9380 0.,9420 0.9450 0.9490
19 PC 0.9520 09560 0.9590 0.9630 0.9660 0.9650 0.9720 0.9750 0.9780 0.9810
20 PC 0.9830 09870 0.9890 0.9920 09950 0.9970 1.0000
2 BA L
3 s 0 91
b upD 3%

24 KK ROUTEATOB




pi )

7

29

30
3
n

3
14
35
36

i)
1]
»

4]
42
43

43
49
30

51
52
$3
54
55

56
57
58
59

61
82
43
65

66

68
59
70
n

n

KX COMBINE BASIN aC WITH ROUTEDD TO E

KO ] 0
RK 2000 00286
KK BASIN2
BA 26
D 43
KK BASING
BA 2§
up 357
KK
KO 0 0
KM COMBINE ]
HC 3
KK ROUTEBTOC
KO 0 0
RK 3600 017
KX BASIN4A
KO 0 0
BA 0149
uD 537

- » SO | 2
KK
KO 0 0
KM COMBINE 2
HC 2
KK ROUTECTOD
KO o 0
RK 1270 012
KK BASIN 4B
KO 0 0
BA 058
LS 0 91
vD (3%
KK
KO ] 0
KM COMBINE 2
HC b3
KK ROUTEDTO E
KO 0 4]
RK 1050 011
KK BASIN aC
KO 0 )
Ba 04l
LS 0 91
uD 034
KO 0 0
KM COMBINE 2
HC 3

KK ROUTEETOF

003

0

0

o3

0

0

0

03

0

0

9

0

0

i
0 TRAP

0 0 A

0 0 2

0 0 TRAP

0 0 21

HEC-1 INPUT
. e

p4 |

iU

21
0 TRAP

21
i

20

COMBINE BASIN 4A WITH ROUTED BTO C

COMBINE BASIN 4B WITH ROUTED CTO D

a0

COMBINE BASINS 2 AND 3 WITH ROUTED BASIN |

10

PAGE 2



KO

KO
BA

u
W

KK
KO
KM
HC

>y
- a

0 3
1oe 03
BASIN 4D
0 0
032
9 91
05

COMBINE BASIN 4D WITH ROUTEDETO F
0

0 0
COMBINE 1

0

-

TRAP 20

(]

-l

i0



—

. * FLOOD HYDROGRAPH PACKAGE MEC-1) * *  U.S. ARMY CORPS OF ENGINEERS  *
. MAY 1991 . * HYDROLOGIC ENGINEERING CENTER *
. VERSION 4 0.1E . . 509 SECOND STREET .
. . *  DAVIS, CALIFORNIA 95616  *
* RUN DATE 1172742 TIME 15:58:02 * . (916) 551-1748 .
- . - -
Project: ENERGY FUELS DAY LOMA #1350 SMI, 11/92
lnput File NAME  DL20024 141
HEZ-| RUNOFF CALC. FOR WATERSHED ABOVE HEAP LEACH PAD
200 YR, 24 HOUR STORM: SCS TYPE Il DISTRIBUTION
RANGE LAND, GOOD CONDITION, 5CS CN VARIABLE, AMC M
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES p
PEAK THJE OF AVERAGE FLOW FOR MAXIMUM PERIOD  BASIN  MAXIMUM  TIME OF
OPERATION  STATION FLOW PEAK AREA STAGE MAX STAGE
- §HOUR 24HOUR T2-HOUR
HYDROGRAPH AT
- BASINI  669. 12.18 107. 14 3. 0.4

ROUTED TO

. - ROUTE 667 12.22 107 34 4. 046

HYDROGRAPH AT

- BASIN2 310. 1230 60. 19 Y 0.26
HYDROGRAPH AT

. BASIN2 463. 12.2 1. 6. 2, 035
3 COMRBINED AT

* COMBIN 1428, 12.3 149 78 78. 1.07
ROUTED TO

* ROUTE 1423. 1230 140 78. 78. 1.07
HYDROGRAPH AT

* BASING 15, 1240 3 $. 15 0.01
2 COMBINED AT

- COMBIN 1438. 12.30 253. ”. ”. 1.08
ROUTED TO

* ROUTE 1437. 12232 253 % 7. 1.08
HYDROGRAPH AT

* BASIN 120, 12.00 ) 4, . 0.06
: COMBINED AT

* COMERIN 1452. 1230 166 83. 83 1.14
ROUTED TO

. - ROUTE 1452. 12.32 266 3. 09 1.14
HYDROGRAPH AT



* BASIN 91. 12.00 10. 3. 3. 0.04

. 2 COMBINED AT
- COMBIN 1463, 12.22 276. 46, 86. 118
ROUTED TO
- ROUTE 1462. 12.33 276. 86, 86. 118
HYDROGRAPH AT
- BASIN 115. 12.00 12. 4 4. 0.05

1 COMBINED AT
- COMBIN 1476. 1233 288. 90, 90. 1.24

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW 15 DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL
ISTAQ ELEMENT DT PEAK TIMETO VOLUME DT PEAK TIMETQ VOLUME
PEAK PEAK

MIN)  (CFS) (MDV) (N MIN) (CFS) MIV) N

ROUTE MANE 0.88 66782 73231 2.7 1.00 66733 733.00 N

CONTINUITY SUMMARY (AC-FT) - INFLOW =) .6664E + 02 EXCESS =0.0000E + 00 OUTFLOW =0 6658E +02 BASIN STORAGE =0.9697E-01 PERCENT
ERROR= 4.1

ROUTE MANE 100 142514 73740 170 1.00 142229 7800 .70

. CONTINUITY SUMMARY (AC-FT) - INFLOW =0 [S48E +03 EXCESS =0.0000E + 00OUTFLOW =0, {543E + 03 BASIN STORAGE =0 5166E +00PERCENT
ERROR= 00

ROUTE MANE 0.77 143685 T 1 100 143659 739.00 .70

CONTINUTTY SUMMARY (AC-FT) - INFLOW=0.1564E +03 EXCESS «0.0000E + 00OUTFLOW =0.1563E +03 BASIN STORAGE =0. | 797E + 00 PERCENT
ERROR= 0.0

ROUTE MANE 0.41 (452,12 T389% 2.7 1.00 145207 T739.00 27

CONTINUITY SUMMARY (AC-FT) - INFLOW =0.1647E +03 EXCESS = 0.0000E + 00OUTFLOW =0_1646E +03 BASIN STORAGE =0. |080E + 00 PERCENT
ERROR= 0.0

ROUTE MANE 043 146229 799 270 1.00 146218 740.00 .70

CONTINUITY SUMMARY (AC-FT) - INFLOW =0.1706E +03 EXCESS = 0.0000E +00 OUTFLOW = 0,1705E + 03 BASIN STORAGE =0 (331 E+00PERCENT
ERROR= 0.0

*e= NORMAL END OF HEC-| *=*



HEC-2 OUPUT



. * HEC.1 WATER SURFACE PROFILES . ¢ U.S. ARMY CORPS OF ENGINEERS

- * HYDROLOGIC ENGINEERING CENTER .
* Verson 461 May 1991 . * 609 SECOND STREET, SUITE D *
* . * DAVIS, CALIFORNIA 956164687 .
| * RUNDATE OIDEC9Z TIME 15:55:58% = . 916) 756-1104 o
X X O00OKX X000 X0
X X X X X X X
X x X X X
00X XXX X OO 000X
X X X X X
X XX X X X
| X X OO0 000X o 86 0.0.04
1
CIDECY2 15:55.58 PAGE |

THIS RUN EXECUTED OIDEC92  15:55:58

HEC-2 WATER SURFACE PROFILES
Vermion 461, May 1991
Tl DAY LOMA - EXISTING COVER CHANNEL, DLCOV DAT (Subcritical)

T2 OVERBANK N=0 020, CHANNEL N=0.020, Q=varies SUBCRIT., PMP.1/2 PMP.200yr
EE WESTERN NUCLEAR/ENERGY FUELS, JOB#350, SHEPHERD MILLER, 11/92 imw

J1 ICHECK [INQ NINV Dm STRT METRIC HVINS Q WSEL FQ
0 : 0 0 0002 0 0 0 65879 0
I3 NPROF [PLOT PRFVS XSECY XSECH FN ALLDC DBW CHNIM ITRACE

H 0 - 0 0 0 -1

13 VARIABLE CODES FOR SUMMARY PRINTOUT

0 1% 43 1 2 % L]
| NC (i 7] 02 2 0 0
Qr 3 a0 146 218
| SECTION 8
X1 L] 7 475 72.8 0 0 ] 0.000 6500 0
CR 92 475 96.7 £75 96 4 585 96.2 60 96.4 61.5
GR 9.7 62.5 92 ns
SECTION 7.1
Xi 11 ? 415 725 150 150 150 0.000 6500 0

GR 905 47 $7 515 %7  S85 965 0 9.7 615
. GR 970 825 995 TS



SECTION 7

X1 7 L 475
GR 994 475 7.1
GR 97 62.3 9.6

Qr ] 14 13
SECTION 6

X1 " 1 415

GR 998 475 973

GR 973 825 998

SECTION §
Xi § 7 473
GR 1002 475 1.7
GR 917 62.5 100.2
1
01DEC92 15:55:58

SECTION 4
X1 - 7 47.5
GR 1006 47.5 98.1
GR  98.1 62.5 100.6

QT 3 2 76
SECTION 3
X1 3 7 475

GR 103 475 100.5
GR 10035 62.5 103

SECTION 2
. X1 2 7 45
GR 105 475 1025
GR 1025  62.5 108
QT 3 10 18
SECTION |
X1 | T 415
GR 113 415 1105
GR 1105 625 113

01DECY2 15:55:58

7.5
§7.5
ns

261

72.5
575
n.5

7.5
57.5

ns

.3
57.5
725

163

7.5
57.5
n.5

72.5
57.5
2.5

72.5
57.5
ns

-

HEC-2 WATER SURFACE PROFILES

Vermon 461, May 1991

50
96.4

7
97

200
974

200
97.8

10
110.2

50
58.3

7%
58.5

00
58.5

200
58.5

58.3

210
58.5

o
8.3

50

7
96.8

200
97.2

200
97.6

210
102

210
110

0.000
50

0.000

60

0.000
60

0.000

0.000

0.000

0.000
60

6500
96 8

6500
97

8500
974

6500
878

6500
100.2

§500
102.2

8500
1102

0
§1.5

61.5

9

61.5

PAGE 2

0
61.5

61.5

0
615

61.5

PAGE 3

THIS RUN EXECUTED 0IDEC?2  15:56:04

NOTE- ASTERISK (*) AT LEFT OF CROSS-3ECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

WESTERN NUCLEAR/ENERGY F

SUMMARY PRINTOUT

. SECNO Q CWSEL CRIWS VCH DEFTH



000 4000
3000 14600
$.000 315.00
7.100  30.00
7100 146.00
7100 315.00
7.000  40.00
5 146.00
7000 315.00
5000 34.00
§.000 123,00
5000 261.00
5000 34.00
5000 123.00
$.000 261.00
4000  34.00
4.000 123.00
4.000 261.00
= 3000 23.00
. 3.000 76
L 3.0 165.00
’ 2. 22.00
. 2000 76.00
* 2000 165.00
OIDEC9Z  15:55:
SECNG  Q
* 1000 10.00
* 1000  35.00
* 1000 T4.00
|
OIDECS2  15:58:

§597.89
6599 .01
6599 94

6598.19
6509.32
6600 .24

6598.29
6599 42
600 34

6598 46
§599 43
6600 63

6598.80
6599.90
6600.85

6599.19
6600.28
6601.15

6601.03
§601.73
6602.40

6603.03

§603.74
65604 41

58

CWSEL

6610.71
6611.24
6611.72

§597.52
6508 48
6599 .32

6597.81
6598.79
6599.62

6597.92
6598 83
6599.72

6598.02
6598 .92
6598 72

6598.42
6599 .33
6600.12

6598 83
4599.72
6600.52

6601.03
6601.73
$602.40

$603.03
6603.74
65604 4|

CRIWS

8610.71
8611.24
6611.72

1.06 1.69
424 2.81
§.49 3.74
3.05 -y
422 2
5.48 3.74
3.08 1.69
422 2.8
5.48 3.2
T 66
3.53 P
437 30
2.89 1.0
3.85 2.7
472 365
2N 1.58
J.e8 y &
494 3.55
433 1.03
5.53 1.73
6.47 1.40
435 1.03
5.51 1.74
6.43 2.41
VCH DEPTH

3.67 N
4.7 1.24
549 .72

SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTION SECNO=
CAUTION SECNO =~
CAUTION SECNO =
CAUTION SECNO=
CAUTION SECNO=
CAUTION SECNO=

CAUTION SECNO =
CAUTION SECNO =
CAUTION SECNO=
CAUTION SECNO=
CAUTION SECNO=
CAUTION SECNG =

3.000
3.000
1.000
3.000
3.000
3.000

2.000
2.000
1.000
2.000
2.000
2.000

PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE =
PROFILE=
PROFILE=
PROFILE=
FROFILE=
PROFILE=

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
MINIMUM SPECTFIC ENERCY

e R e e

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERCY
CRITICAL DEPTH ASSUMED
MINDMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

e

PAGE

PAGE

13

i4



CAUTION SECNO =
CAUTION SECNO=
CAUTION SECNO=
CAUTION SECNO=
CAUTION SECNO =
CAUTION SECNO =

1.000
1.000
1.000
1.000
1.000
1.000

PROFILE =
PROFILE=
PROFILE =
PROFILE =
PROFILE=
PROFILE=

A P e e

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY



RIPRAP SIZING USING 1970 COE METHOD
Ref: COE, 1970. Hydraulic Design of Flood Control Channels,
EM 1110-2-1601, pp. 37 - 47.

File: RAPROJECTS\350\QPRO\COET0.WQ1

3 11/04/93
ton:

DAY LOMA
SECTION 10 10.5
INPUT COEFFICIENTS: (see manual for description)

INPUT: radius of curv. (ft)= 250 ZZEITSsSS SEHSESSoS Smoam Ze=ms
INPUT: topwidth of flow (ft)= 41.65 Flow (cfs): 1476
R/W= 6.0 Riprap D-50 (f1): 0.416666
INPUT: side slope (xH:1V)= 2 Manning’s n: (.0341
side slope angle (deg)= 266 Bottom Width (ft): 20
INPUT: angle of repose (deg)= 40 Right Side Slope, z: v
INPUT: rock specific gravity= 2.65 Left Side Slop=, z: 2
Channel Slope (ft/ft): 0.00561
lNPUT:VClOC.iI}.’(fps)= 8.510 TESSSSSE SToSESEnE SomEEm SEEaS
INPUT: depth (ft)= 5.630
D-50 BOUNDARY BEND BOTTOM SIDESLOPE BOTTOM  SIDE SLOPE
(ft SHEAR SHEAR SHEAR SHEAR SF SF
(psf) (psf) (psf) (psf)
09166 1.210 1.556 3.775 2.712 243 1.74
0.8333 1.15%8 1.489 3.432 2.465 2 1.66
. 0.5 (0.930 1.196 2059 1.479 1.72 1.24
0.41666 0.865 1.112 1.716 1.233 1.54 1.11
0.333 0.794 1.021 1.371 0.985 1.34 0.97



RIPRAP SIZING USING 1970 COE METHOD
Ref: COE, 1970. Hydraulic Design of Flood Control Channels,

EM 1110-2-1601, pp. 37 - 47.

File: R\PROJECTS350\QPROVCOET0.WQ1

11/04/93
non: DAY LOMA
SECTICN 20 30

INPUT COEFFICIENTS: (sce manual for description)

INPUT: radius of curv. (ft)=

INPUT: wopwidth of flow (ft)=
R/W=

INPUT: side slope (xH:1V)=
side slope angle (deg)=

INPUT: angle of repose (dey)=

INPUT: rock specific gravity =

INPUT: velocity (fps)=
INPUT: depth (ft)=

D-50 BOUNDARY

(ft) SHEAR

{psf)

1.5 4.380
0.8333 3.208
. 0.5 2534
041666 25344
0.25 1.912

355
36.08
98
26.6
40
2.65
13.090
4.030
BEND BOTTOM
SHEAR SHEAR
{psf) (psf)
4308 6.178
3222 3.432
2.544 2.059
2354 1.716
1.920 1.030

Flow (cfs);

Riprap D-50 (ft):

Manning’s n:

Bottom Width (f1):
Right Side Slope, z:

Left Side Slope, z:

Channel Slope (ft/ft):

1476
1.5
0.0404
20

2

2

0.0258

ESSENESSSY STSUWIDET ST TN DS SN

SIDESLOPE BOTTOM  SIDE SLOPE
SHEAR SF
(psf)
4.437 1.40 1.01
2465 1.07 0.77
1.479 0.81 0.58
1.233 0.73 0.52
0.740 0.54 0.39



RIPRAP SIZING USING 1970 COE METHOD
Ref: COE, 1970. Hydraulic Design of Flood Control Channels,
EM 1110-2-1601, pp. 37 - 47.

File: RAPROJECTS\3S0\QPRO\COE70.WQ1
te: 11,04/93
‘:lion: DAY LOMA
SECTION 30 40

INPUT COEFFICIENTS: (see manual for description)

INPUT: radius of curv. (ft)= 32§ ST ISTUSCONET ToOSEm Smmo
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
side slope angle (deg)= 26.6 Bottom Width (f1) 20
INPUT: angle of repose (deg)= 40 Right Side Slope, z: 2
INPUT: rock specific gravity= 2,65 Left Side Slope, z: 2
Channel Siope (fvft): 0.0217
INPUT: vck)utylt’ps): 12.710 TSI TS SNBSS S
INPUT: depth (ft)= 4.110
D-50 BOUNDARY BEND BOTTOM  SIDESLOPE BOTTOM  SIDESLOPE
(ft) SHEAR SHEAR SHEAR SHEAR SF SF
(psf) (psf) (psf) (psh)
1.5 4.083 4,307 6.178 4437 1.43 1.03
0.8333 2.996 3.160 3432 2.465 1.09 0.78
0.5 2.368 2.498 2059 1.479 0.82 0.59
0.41666 2.191 2312 1.716 1.233 0.74 0.53
(1.333 2.000 2.110 1.371 0.985 0.65 0.47



RIPRAP SIZING USING 1970 COE METHOD
Ref: COE, 1970. Hydraulic Design of Flood Cuntrol Channels,
EM 1110-2-1601, pp. 37 - 47.

File: RAPROJECTS\3500QPROVCOET70.WQI

; 11/04/93
ton: DAY LOMA

SECTION 40 50

INPUT COEFFICIENTS: (see¢ manual for description)

INPUT: radius of carv. (f1)= 275 TUSATSSEN STLTCToINN SToES Sommm
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 siope angle (deg)= 26.6 Bottom Width (f1): 35
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): 0.0025
INPUT: vtl()cxty(fpspn 6.930 TSNS ST TTDST BTSN ERTINE
INPUT: depth (ft)= 4.780
D-50 BOUNDARY BEND BOTTOM  SIDESLOPE BOTTOM  SIDE SLOPE
(ft) SHEAR SHEAR SHEAR SHEAR SF SF
(psf) (psf) (psf) (psf)
1.5 1.116 1.559 6.178 4.437 3.96 2.
0.8333 0.828 1.158 3.432 2.463 2.96 213
. 0.5 0.660 0.922 2.059 1.479 2.2 1.60
041666 0612 ().856 1.716 1.233 2.01 1.44
023 0.503 0.703 1.030 0,740 1.46 1.05



RIPRAP SIZING
SAFETY FACTOR METHOD



NORMAL DEPTH CALCULATION AND RIPRAP SIZING USING SAFETY FACTOR METHOD

Locauon: Day Loma - Covote Creek Drop Structure

hydrauiic properties:

Flow (cfs):

Riprap D-50 (f1)

Manning's o

Bottom Width (ft)
Right Side Slope, z
Left Side Slope. 2
Chanael Siope (ft/f1)

TamsnEs ST EEs

QPro "Solve For® too!

variable:

Depth

1.2700

Riprap sie

!d slope

Bunk siope

formula

fAfA\;

20 66

Angle of repose (degrees)

Side slope shear reduction factor

Specific grawity of niprap

Side Siope
aSTessas
D-5h
{ft)
45
0.7%
0.667
0.
013

MRACTTVE
FORCE

12.00

1209

Channel Botiom

= 2 &5 5 &
D-50
()

Tz

TRACTIVE
FORCE

16.42

16.12

16.12

16.12

16,12

TEmEs=em= L
1476
48
00513 Calculated Manaing's n =
20
0.07%
ZERmREEsEE= ZE=me=
Depth (ft) = 3270
Hydrautic Radius (ft) = 2.507
Cross “~~tional Area (sq ft) = 86.79
Ave iovity (ips) = 17.05
Topwidth (fi) = 33.08
Froude Number = 1.86
Flow Condition supercritical
SLOPE RADS DEGREES
0.079 452
1404 2657
1 698 30,00
Nn7s
2.68
STABILITY B B SAFETY
PARAM. N (RADS) DEGREES N FACTOR
031 .43 24 54 13K 1.03
329 1.19 67.99 21 0.26
370 1.32 69 78 103 0.23
4 1.28 73.52 458 0.18
1897 144 8229 18.95 005
STABILITY SAFETY
PARAM.N FACTOR
(168 1.28
4.38 022
an .20
5.48 018

2989 UELE

0.051305



RIPRAP SIZING
STEPHENSON'S METHOD



STEPHENSON'S METHOD FOR STZING RIPRAP
BASED UPON PHASE II, ABT ET AL.

DAY LOMA-HEAP LEACH AREA COVER WITH 200 yr/24 hr EVENT
SMI #350, CONCEPTUAL COVER DESIGN

FLOW RATE PER UNIT WIDTH = 0.016 CFS/FT

ROCKFILL POROSITY - 0.32

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 04 IN



STEPHENSON'S METHOD FOR SIZING RIPRAP
BASED UPON PHASE II, ABTET AL.

DAY LOCMA-HEAP LEACH PAD QUTSLOPE WITH 200yr/24hr EVENT
SMI #3350, CONCEPTUAL DESIGN OPTION 1, 2.5:1 SLOPE

FLOW RATE PER UNIT WIDTH = 0.016 CFSFT

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

MEDIAN STONE SIZE D50 B 0.08 FT 0.9 IN



sENVE Ty .

p—

* MEC-1 WATER SURFACE PROFILES n * U.5. ARMY CORPS OF ENGINEERS
. g ¢ * HYDROLOGIC ENGINEERING CENTER ’
* Vermon 462, May 1991 - * 609 SECOND STREET, SUITE D »
. 3 * DAVIS, CALIPORNIA 956164687 .
* RUN DATE OIDEC?2 TIME 16:5403 * . 916) 756-1104 .
X X XO0O00X XXX XXX
X XX X X X X
X XX X X
X000 XXX X VOO XX
X XX X X
X XX X X X
X X 000000 X000 OO0
1
DIDECH 16:54:03 PAGE I ¢

THIS RUN EXECUTED CIDEC92  16:54:03

HEC-2 WATER SURFACE PROFILES

Vermion 462, May 1991

T1 DAY LOMA - EXISTING COVER CHANNEL, DLCOV DAT (Supercritical)
T2 OVERBANK N=0.020, CHANNEL N=0.020, Qwvaras SUBCRIT., PMP. /2 PMP,200yr
T WESTERN NUCLEARENERGY FUELS, JOB#ISO, SHEPHERD MILLER, 11/92 imw
11 ICHECK [INQ NINV DR STRT METRIC HVINS Q WSEL FQ
0 pd 0 { o2 0 9 0 66107 0
12 NPROF [PLOT PRFVS XSECV XSECH FN ALLDC BW CHNIM ITRACE

i ] -1 0 0 0 -1

13 VARIABLE CODES FOR SUMMARY PRINTOUT

0 18 4 | 2 % ]
NC M 02 7] 0 0
QT 3 i0 35 7
SECTION 1
X1 | T &5 TS 210 210 210 0.000 6500 0
R 13 7% n0s o 5718 1102 $8.5 110 $0 1102 1.5
GR 1105 625 173 M3
QT 3 21 % 165
SECTION 2

X1 : 7 435 2.5 210 20 210 0.000 6500 0
. GR 108 473 102.5 5735 102.2 585 o2 60 1032 815

GR 1025 82.5 105 TS5



SECTION 3
X1 i 7 475 ns 200 200 200 0.000 5500 0

GR 103 4735 100.5 575 100.2 58.5 100 60 100.2 61.5
GR 1005 62.5 103 7.5

SECTION 4
X1 4 7 475 ns 2 200 200 0.000 6500 0
GR 100.6 475 98.1 57.5 7.8 58.5 97.6 60 978 61.5

GR 98 62.5 100.6 TS

Qr 3 34 123 61
i

D1DECY2 15:54:03 PAGE 2
SECTION §
X1 5 7 475 ns 200 200 200 0.000 6500 0
GR 1002 475 97.7 57.5 ¥7.4 58.5 972 60 974 61.5

GR 977 62.3 100.2

SECTION 6
1 $ 1 415 TS 75 7 75 0.000 6500 0 .
GR 998 475 973 815 97 8.5 96.8 0 97 1.5
GR 973 625 998 TS
qQr 3 a0 146 318
SECTION 7
X1 7 7T €15 M 50 50 50 0.000 6500 0
GR 996 4715 971 §75 96 8 58.5 9.6 80 9.3 61.5
GR 971 625 96 TS
SECTION 7.1
X1 14 7 #4185 7S 1350 150 150 0.000 6500 0
GR 995 475 91 515 96.7 8.5 9.5 0 96.7 815
GrR 970 625 995 7.8
SECTION #
X1 . 7 415 T2 0 0 0 0.000 6500 0
GR 992 475 967 515 9.4 585 96.2 60 96.4 61.5
GR 9.7 615 92 NS
O10ECY? 16:54:03 PAGE 3

THIS RUN EXECUTED OIDEC9Z  16:54:11

HEC 2 WATER SURFACE PROFILES

Version 462, May {991

-

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

WESTERN NUCLEAR/ENERGY F

SUMMARY PRINTOUT

. SECNO Q CWSEL CRIWS VCH DEPTH

1LOD0 1000 661059 &610.M 508 59




1.000 3500
1000 7400
- & Pl ¥

” 2000 76.00
- 1.000 165.00

1000 2.0
3.000 76.00
3.000 165.00

» 4000 23.00
. 4000 7600
4000 16500

” 5000 3400
¢ $.000 123.00
*  5.000 261.00

" 6.000 3400
. 6.000 123.00
» 6,000 261.00

. 7000 4000
. 7.000 146,00
7.000 315.00

7100 40.00
7100 14600
7.000 315.00

6611.00 6611.24
5611.36 6611.72

6602.71 6603.04
6603.20 6603.74
5603 .67 6604 42

6601.03 6601.03
6601.71 6601.73
6602.25 6602.40

6598 44 6598 63
6598 58 6596 34
6599 58 6600.00

6598.43 6508 43
5590932 6569232
6600,13 6600.12

6598.03 6598.03
659893 6598.93
659972 6599.72

6597.92 6597.92
8598.89 659889
6599.72 659972

6587.82 659782
6598.7% 659%.79
6599.63 6599.63

1
. OIDECY?  16:54:03

SECNO 0

& 8.000 40.00
. 8.000 146.00
’ R000 315.00

CWSEL CRIWS

6597.52 639752
59K 49 6508 49
6599.33 659923

01DECY? 16:54:03

7.00 1.00
#.43 136
.53 n
1107 120
12,88 1.67
4.36 .03
568 LN
737 228
6.21 54
835 1.38
9.27 1.9
4.7 1.3
8.41 .12
1.07 wn
468 1.2
6 04 .13
703 9
4.85 132
620 21»
748 3.2
483 132
629 129
7. 313

PAGE 15
VCH DEFTH
485 1
827 1
745 3.3
PAGE 16

SUMMARY OF ERRORS AND SPECIAL NOTES

WARNING SECNO=
WARNING SECNO =
WARNING SECNO=

CAUTION SECNQ w
CAUTION SECNO»
CAUTION SECNO=
CAUTION SECNO=
WARNING SECNO =
WARNING SECNOw=

WARNING SECNO=
WARNING SECNO =

CAUTION SECNO =

2.000 PROFILE=
2.000 PROFILE=
2.000 PROFILE=

3.000 PROFILE=
3.000 PROFILE=
3000 PROFILE=
3.000 PROFILE=
J.000 PROFILE=
3000 PROFILE=

4000 PROFILEw=
4.000 PROFILE=

$.000 PROFILE=

1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE OUTSIDE ACCEFTABLE RANGE
3} CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I CRITICAL DEPTH ASSUMED

i PROBABLE MINIMUM SPECIFIC ENERGY

| WSEL ASSUMED BASED ON MIN DIFF

1 20 TRIALS ATTEMPTED TO BALANCE WSEL

2 CONVEYANCE CHANGE QUTSIDE ACCEPTABLE RANGE
] CONVEYANCE CHANGE QUTSIDE ACCEPTABLE RANGE

| CONVEYANCE CHANGE QUTSIDE ACCEPTABLE RANGE
1 CONVEYANCE CHANGE QUTSIDE ACCEPTABLE RANGE

I CRITICAL DEPTH ASSUMED




e~

L

CAUTION SECNO =
CAUTION SECNO=
CAUTION SECNCO =
CAUTION SECNO=
CAUTION SECNO =
CAUTION SECNO=
CAUTION SECNO=
CAUTION SECNO=

CAUTION SECNO=
CAUTION SECNO=
CAUTION SECNO=
CAUTION SECNO=
CAUTION SECNG =
CAUTION SECNO=
CAUTION SECNO =
CAUTION SECNO=
CAUTION SECNO=

CAUTICON SECNO =
CAUTION SECNO =
CAUTION SECNO =
CAUTION SECNO =
CAUTION SECNO=
CAUTION SECNO=
CAUTION SECNO =
CAUTION SECNO=
CAUTION SECNO=

CAUTION SECNO=
CAUTION SECNO=
CAUTION SECNO=
CAUTION SECNO=
CAUTION SECNO=
CAUTION SECNG =
CAUTION SECNQ =

01DECo2 165403

CAUTION SECNO =
CAUTION SECNO =

CAUTION SECND =
CAUTION SECNO =
CAUTION SECNO =
CAUTION SECNO =
CAUTION SECNO =
CAUTION SECNO =™
CAUTION SECNO =
CAUTION SECNO =
CAUTION SECNO =

7.100
7.100
7.100
7.100
7.100

7.1

8.000
8.000
£.000
8.000
§.000
8.000
§.000
8,000
8.000

PROFILE =
PROFILE =
PROFILE =
PROFILE =
PROFILE=
PROFILE =
PROFILE =
PROFILE =

PROFILE =
PROFILE =
PROFILE=
PROFILE=
PROFILE =
PROFILE =
PROFILE =
PROFILE =
PROFILE =

PROFILE =
PROFILE=
PROFILE=
PROFILE =
PROFILE =
PROFLLE =
PROFILE =
PROFILE =
PROFILE=

PROFILL=
PROFILE =
PROFILE =
PROFILE =
PROFILE =
PROFILE =
PROFILE =

PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE =
PROFILE =
PROFILE =
PROFILE=
PROFILE =

L R

PP o e

o W e

LR R I

R R

A

PROBABLE MINIMUM SPECIFIC ENERCY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

30 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERCY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PAGE

PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEFTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL



i
* HEC-2 WATER SURFACE PROFILES = * US. ARMY CORPS OF ENGINEERS .
» * * HYDROLOGIC ENGINEERING CENTER .

* Version 46.2; May 199 . * 509 SECOND STREET, SUITED .
. ¢ * DAVIS, CALIFORNIA 95616-4687 .
¢ RUNDATE OIDECY2 TIME 158558 = * 916) 756-1104 »
X X XXXXXX  XXXXX XXX
X X X X X X X
X X X X X
OO0OKX XXX X XXX XXXXX
X X X X X
X X X X X X
X X XO0XX XXXXX 200000CK
i
O1DECYY 15:55.58 PAGE |

THIS RUN EXECUTED OIDEC92 15:55:58

HEC-2 WATER SURFACE PROFILES

Vermon 4.6.2, May 1991
. wEesere - *>

Ti DAY LOMA - EXISTING COVER CHANNEL, DLCOV DAT (Subcritical)
T2 OVERBANK N=0.020, CHANNEL N=0.020, Q=varies SUBCRIT., PMP,1/2 PMP 200vr |
13 WESTERN NUCLEAR/ENERCY FUELS, JOB#350, SHEPHERD MILLER, 11/91 imw |

Il ICHECK  INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ ‘

0 0 0.002 0 0 0 65979 0

L]

J2 NFROF [PLOT PRFVS XSECY XSECH FN ALLDC IBW CHNIM ITRACE

1 0 1 0 0 0 <}

13 VARIABLE CODES FOR SUMMARY PRINTOUT

) 38 43 1 2 2% 2
NC O 02 (17 0 0
Q1 3 Ty 146 31%
SECTION 8
X1 8 T A4S 75 0 0 0 0.000 6500 0
GR 993 478 96.7 5§73 vk 4 SR8 96.2 50 96 4 61.5

OR  #67 62.5 92 ns

SECTION 7.1
X1 74 7 475 ns 150 150 150 0.000 6500 0

GR 935 478 97 57.5 6.7 K5 96.5 60 967 613
GR 970 62.5 085 ns




SECTION 7

X1 7 7
GR W6 47.5

185 TMs 50
971 578 9.8
GR 971 625 »M6 TS
Qr 3 34 123 261
SECTION 6
X1 B 7 415 M 75
GR 998 475 973  §7$ 97
GR 973 625 WK TS
SECTION §
X1 . 7T 4185 TS 200
GR 1002 4185 917 518 974
GR 977 65 1002 75
!
OIDECY2  15.55:58
SECTION 4
X1 4 7 415 M 200
GR 1006 475 981 575 978
GR 981 625 1006 728
Qr 3 23 % 165

SECTION 3
Xi 3 7
GR 103 475
GR 1005 52.5

SECTION 2
®
GR 108 475

GR 1025 62.5

Qr 3 10
SECTION 1
X1 i 7
GR 113 475
GR 1105 62.5

475 s 200
100.5 §7.5 100.2
103 ns

415 ns 210
102.5 57.5 102.2
105 ns

as 74
475 5 210
110.5 57.5 110.2
113 2.5

UIDEC92 15.55:58

HEC-2 WATER SURFACE PROFILES

Version 4.6.2, May 199

50 50 0.000 6500 0
58.3 96.6 50 96 8 613
75 78 0.000 6500 0
585 9.8 60 L 61.5
200 200 0.000 6500 0
585 972 60 97 4 61.5
PAGE 2
200 200 0.000 6500 0
58.5 976 60 978 61.5 *
200 200 0.000 6500 0
58.5 100 60 100.2 61.5
210 110 0.000 6500 0
58.5 102 60 1022 61.5
210 210 0.000 6500 0
58.5 110 60 1102 61.5
PAGE 13

THIS RUN EXECUTED OIDECY2  15:36:04

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

WESTERN NUCLEAR/ENERGY F

SUMMARY PRINTOUT

SECNO  Q

CWSEL CRIws VCH

DEPTH



LN AN TR N L o »

=

§.000
§.700

8.000

7.100
7.100
7.100

7.000
7.000
7000

£.000
6.000
6.000

5.000
$.000
5 .000

& (Wi
4 000
4.000

3.000
3.000
3.000

= 2,000

29 3

.~ 2000
1

DIDECY2

SECNO
» 1.000

. 1.000
. 1.000

0IDECYZ

40.00 659789
146 D0 6599.01
31500 6599 94

40.00 6598.19
146.00 659932
31500 660024

40.00 6598.29
146.00 6599 .42
315.00 6600 34

3400 6598 .46
123.00 659963
261.00 6600 63

34.00 659880
123.00 6599.90
261 00 660085

3400 6599.19
123.00 6600.26
261.00 6601.15%

23.00 6601.03
76.00 6601.73
16500 6602.40

23.00 6603.03

7600 6603.74
16300 6604 4]

15:55:58

6597.52
6598 48
6599 32

6597 41
6598.79
6599 62

6597.92
6598 8%
6599.72

6598.02
6598.92
659872

5598 42
6599.33
6600.12

6508 43
659v 72
6600.52

6601.03
£501.73
6607 40

6603.03
6603.74
6604 41

Q CWSEL CRIWS

10.00 8610.71
35.00 661124
THO00 6611.72

15:55:58

6610.71
6611.24
6611.72

3.08 1.69
424 281
540 3.74
3.08 1.69
422 282
5 48 374
3.08 1.69
4722 282
548 317
n 1.66
3.53 28
437 3.83
289 1.60
J.88 2.70
M 368
19 1.5%
398 2.66
494 355
433 1.03
553 1.73
6.47 2.40
435 1.03
5.5) 1.74
6.43 2.4]1

VCH DEPTH
167 n
4.7 1.24
548 b

SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTION SECNO= 3.000
CAUTION SECNO = 3.000
CAUTION SECNO = 3.000
CAUTION SECNO ™ 3.000
CAUTION SECNO = 3.000
CAUTION SECNO= 3.000

CAUTION SECNO= 2.000
CAUTION SECNO = 2.000
CAUTION SECNO= 2.000
CAUTION SECNO= 2.000
CAUTION SECNO= 2,000

CAUTION SECNG » 2.000

PROFILE=
PROFILE =
PROFILE =
PROFILE =
PROFILE =
PROFILE =

PROFILE =
PROFILE =
PROFILE=
PROFILE =
PROFILE =
PROFILE=

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERCY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

PAGE

PAGE

13

14






I
* HEC-2 WATER SURFACE PROFILES ¥ * U.S. ARMY CORPS OF ENGINEERS

. ¢ * HYDROLOGIC ENGINEERING CENTER ¥
* Version 462, May 1991 ” * 509 SECOND STREET, SUITE D »
. . * DAVIS, CALIFORNIA 556 (6-4687 .
* RUN DATE OIDEC92 TIME 16:54.03 ¢ . 916) 756-1104 *
X X XXXXXXX X000 XXXXX
X XX X X X X
X XX X X
XOXXXXX XXXX X XXXXX  XXXXX
X XX X X
X XX X X X
X X X00000 X000 XXXXXXX
i
OIDECY2 16:54:03 PAGE 1 .

THIS RUN EXECUTED O1DECPY  16:54:03

HEC.] WATER SURFACE PROFILES

Version 461, May 1091
.-‘ ) \ 2

T1 DAY LOMA - EXISTING COVER CHANNEL, DLCOV DAT (Supercritical)
T2 OVERBANK Nw(.020, CHANNEL N=0.020, Q= vanes SUBCRIT ., PMP,1/2 PMP 200yr
3 WESTERN NUCLEAR/ENERGY FUELS, JOB#350, SHEPHERD MILLER, 11/92 imw

1l ICHECK INQ NINV DR STRT METRIC HVINS Q WSEL FQ
0 2 0 1 02 0 ) 0 656107 0
I3 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

t 0 1 0 0 0 -1

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

0 I8 43 ! 2 26 ]

NC R 02 02 ¢] 0
Qr 3 10 3s 74

SECTION 1
X1 ! 7 475 5 210 210 210 0.000 6500 0
GR 113 475 1103 57.5 110.2 §8.5 110 60 110.2 61.5
OR 1105 625 113 s
QT 3 PA 76 185

SECTION 2
X1 : 7 475 s 210 210 210 0.000 6500 0

.Gli 108 475 102.5 5735 102.2 585 102 60 1022 61.5

GR 1025 62.5 10§ s



|t i +4 I s manc e o e an R W T B ey . e 1 R —— ad ’ FrR—— - - - -

SECTION 3

X1 3 T &8 s 200 200 200 0,000 £500 0
GR 103 475 1005  S5TS 1002 8.5 100 50 1002 61.5
GR 1005 625 103 N5
SECTION 4
X1 4 7T 478 MNS 200 200 200  0.000 6500
GR 1006 475 981 $75 97.8 58.5 976 60 978 61.5
GR 981 625 1006 T8
QT 3 34 123 261
i
OIDECY2  16:54:00 PAGE 2
SECTION 5
X1 « T 415 MNSs 200 200 200  0.000 6500 0
GR 1002 475 977 $18 974 8.5 9122 50 97.4 61.5
GR 977 625 1002 T8
SECTION 6
X1 6 7 W8 1S 75 75 % 0.000 6500 0
GR 998 415 913 9§15 97 58.5 96.8 60 97 61.5
GR 973 625 9R TS
qQr 3 40 146 315
SECTION 7
X1 ? 7 15 TS 50 50 50 0.000 6500 0
GR 996 475 971 513 968 58.5 96.6 60 96.8 61.5
GR 971 625 996 TS
. SECTION 7.1
Xt 1 7T 4TS 5 150 150 150 9.000 6500 0
GR W5 418 97 515 9.7 58.5 96.5 60 96.7 61.5
GR 910 6285 S TS
SECTION B
X1 3 7 413 TS 0 0 0 0.000 8500 0
oR W2 415 8T 515 96.4 58.5 962 60 6.4 61.5
OR 967 615 921 125
|
0IDECY2 168403 PAGE 3

HEC 2 WATER SURFACE PROFILES

Vemon 4862, May 1991

armBsEEe.

NOTE: ASTERISK (*) AT LEFT OF CROSS SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

WESTERN NUCLEAR/ENERGY F

SUMMARY PRINTOUT

THIS RUN EXECUTED 01DECY2

. SECNO @  CWSEL CRIWS VCH  DEPTH

1.000

1000 6610.59 661071

508

A9

16:54:11



PURTTREN TP s S RprepR ey TR - PR e pe———— - - _—

1000 3500 6611.00 661124 700 1.00

. 1000 7400 6611.36 661172 843 136
« 2000 2900 660271 660304 853 M
-

1000 7600 6603.20 6603.74 11.07 1.20
. 2000 16500 660367 660441 1288 1.67

3.000 .00 660103 660103 436 1.03
* 3000 7600 $601.71 6601.73  5.68 1.7
* 3000 (6500 £502.25 660240 737 228

o 4000 2300 6598 44 659863 621 B4
. 4000 7600 H59%.98 659934 835 1.38
4000 16500 659958 660000 927 1.98

. 5000 3400 659843 659843 470 1.3
” 000 123.00 659932 639932 6.11 2.2
. 5.000 26100 6600.12 6600.12 1.07 3.

. 6.000 3400 659803 656%.03 468 1.23
T 6000 12300 S598.93 659893 604 2,13
" 6000 261.00 0599.77 659972 7.03 an

= 7000 4000 659792 6397.92 a8s 1.32
. 7.000 14600 659889 650889 629 .29
* 7000 31500 659971 859972 748 K b

. 7100 40.00 6597.82 659782 4.%3 1.32
- 7000 14600 6598.79 6508.79 629 9
. 7100 31500 656963 659963 7 46 3.13

|
. O1DECY2 16:54:03 PAGE 15

SECNO Q CWSEL CRIWS VCH DEPTH

8.000 4000 6597.52 6597.52 4.85 1.32
» A000 14600 6598 49 4598 49 6.27 229
» B.O00 31500 659933 6590.3) 7.45 313

01DEC92 16:54:03 PAGE 16

SUMMARY OF ERRORS AND SPECIAL NOTES

WARNING SECNO = 2000 PROFILE= | CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO = 2080 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO = 2.000 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO = 3.000 PROFILE= | CRITICAL DEPTH ASSUMED

CAUTION SECNO =™ 3.000 PROFILE= | PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECNO = J.000 PROFILE= | WSEL ASSUMED BASED ON MIN DIFF

CAUTION SECNO= 3000 PROFILE= | 20 TRIALS ATTEMPTED TO BALANCE WSEL

WARNING SECNO = 3000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= 1000 MOFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 4 000 PROFILE= | CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= 4000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO = S000 PROFILE= | CRITICAL DEPTH ASSUMED




CAUTION SECNO = 5.000
AUTION SECNO=  5.000
AUTION SECNO = 5.000

CAUTION SECNO=  5.000

CAUTION SECNO = 5.000

CAUTION SECNO = 5.000

CAUTION SECNO= 5.000

CAUTION SECNO= 5.000

CAUTION SECNO= 6,000
CAUTION SECNO= 6.000
CAUTION SECNO= 6.000
CAUTION SECNO = 6.000
CAUTION SECNO= 6.000
CAUTION SECNO = 6.000
CAUTION SECNO= 6.000
CAUTION SECNO = 6,000
CAUTION SECNO= §.000

CAUTION SECNO= 7.000
CAUTION SECNO= 7.000
CAUTION SECNO= 7.000
CAUTION SECNO= 7

CAUTION SECNG = 7.000
CAUTION SECNO= 7.000
CAUTION SECNO = 7.

CAUTION SECNO= 7.000
CAUTION SECNO = 7.000

CAUTION SECNO=  7.100
CAUTION SECNO=  7.100
| CAUTION SECNO= 7,100
AUTION SECNO=  7.100
I .«C:AUTION SECNDs=  7.100
CAUTION SECNO=  7.100
| CAUTION SECNO= 7100
|
E DIDECY2  i6:54:03
i

| CAUTION SECNO=  7.100
CAUTION SECNO=  7.100

CAUTION SECNO=  $.000
| CAUTION SECNO= 8,000
| CAUTION SECNO=  §.000
CAUTION SECNO=  8.000
CAUTION SECNO=  8.000
| CAUTION SECNO= K000
’ CAUTION SECNO=  B.000
CAUTION SECNO=  §.000
| CAUTION SECNO=  8.000
\

PROFILE =
PROFILE =
PROFILE =
PROFILE =
PROFILE=
PROFILE =
PROFILE=
PROFILE =

PROFILE =
PROFILE =
PROFILE =
PROFILE =
PROFILE =
PROFILE =
PROFILE =
PROFILE =
PROFILE =

PROFILE =
PROFILE=
PROFILE =
PROFILE =
PROFILE =
PROFILE =
PROFILE =
PROFILE =
PROFILE =

PROFILE =
PROFILE=
PROFILE=
PROFILE =
PROFILE=
PROFILE =
PROFILE =

PROFILE=
PROFILE =

PROFILE =
PROFILE=
PROFILE =
PROFILE =
PROFILE=
PROFILE =
PROFILE=
PROFILE =
PROFILE =

T

W e 2 e

L R T I

W W N e e

N L B

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERCY

20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEFTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEFTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PAGE

PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL




[HERRNGERRENARA AR ENOEATARRLTENNENI ARV TAREINES

* MEC-2 WATER SURFACE PROFILES . * U.S. ARMY CORPS OF ENGINEERS
L4 " * HYDROLOGIC ENGINEERING CENTER
Version 4.6.2; May 1991 ¢ * 609 SECOND STREET, SUITE D
‘ > ¥ DAVIS, CALIFORNIA 95616-4687
RUN DATE OLNOVI3 TIME  22:02:04 * - (916) 756-1104

WHERERRRIRERERRRAAR R ERRRARE AN N R SRR AR ST TRw

. 5 »

X KO0 HXXXX XXNKX

X X X X X X X
X X X X X
KXXNRKN  XRHX X XXRXX XXANK
X X X X X
X g% X X X
X X ONKNNRKNX XXXXX XXX KX

1 )

O4NOVS3 22:02:04 PAGE 1
THIS RUN EXECUTED O4NOV9S3 22:02:06
B R R R R T
.-2 WATER SURFACE PROFILES
Version 4.6.2; May 1991

e e e e e e A R R R L PR R
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- NOTE- ASTERISK (*) AT LEFYT OF CROSS-SECTION MUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LI1S7

"lIIE::LI, JOBNSS0, SHEPH
Y PRINTOUT

SECNO

10.

12.

®

000

3.
24.
25,

26,

000

.ooo

000

000

000

200

.500

000

000

000

.00p

000

000

000

000

OuNOVYY

SECNO

30

3

000

000

< DEPTH
76,00 L. 68
1476.00 L. .69
1476.00 4.7
1476.00 4. 72
1476.00 L.73
1476 .00 4.40
1476.00 4.70
1476.00 4.67
476,00 3.26
14676.00 3.58
1476.00 3.53
1476.00 6.59
1476,00 “.03
1476.00 .5
1476.00 4.33
1476.00 .26
1476.00 &5
22:02:04
< DEPTH

1476.00 b, 21
1476.00 b bk

vCH

10.

10.

17,

15.
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1"
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56
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.38

R §
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137.00
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123.41
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120.35
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119.20
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10*xs

157.09

157.41

157 .42

157.07

157.17

153.72

121.29

275.33

1018.91

731.93%

583.73

182.21

296.(9

229.77

268.45

266.70

263.82

10*Ks

239.90

195.97

ELMIN

6550,

6549,

6547,

6546,

6564,

6564,

6543,

6543,

6539.

6535,

6532.

6529.

6527.

6524.

6522.

6519,

6517.

50

00

50

00

50

50

54

59

50

92

34

76
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50

02

ELMIN

£516.

6514,

50

33

K*XNCH

38.90

38.90

38.90

38.90

38.90

34.10

34.10

51.30

51.30

51.30

40.40

40.40

40,40

40.40

0,40

40,40

40.40

K*XNCH

39.30

39.30

K*CHSL

.00

*15.00

=15.00

«15.00

«15.00

«15. 15

5.81

“5.49

~79.20

-79.00

-79.23

-25.80

-25.80

-25.80

-25.80

-25.84

K*CHSL

-25.81

-21.70

TOPWID

38.73

38.40

38.07

37.78

37.47

37.54

38.08

38.69

33.08

34.53

13.32

38.3¢

36,09

37.2%

36.56

36.92

36.60

TOPWID

36.79

37.77
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32.000 1476.00 4.26 12.14 121.56 226.93  6512.15 39.30 -21.80 37.05
35.000 1476.00 “.38 11.74 125.68 206.37  4509.97 39.30 -21.80 37.47
. 34.000 1476.00 4,30 12.02 122.7% 220.73  6507.80 39.30 -21.70 37.18

35.000 1476.00 4.34 11.88 124.25 213.31  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

4G.000 476,00 2.45 15.08 97.85 368.61  6502.00 31.30 1.7 4a . 81
o 41,000 1476.00 1.54 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
¥ 43.000 1476.00 3.54 9.92 148.73 1064.35  6501.25 31.30 -2.50 4w, 1e
o 6,000 1476.00 3.54 9.92 148.73 106,35  6501.00 31.30 -2.50 49,74
. 45.000 1476.00 3.54 9.92 148.73 106.35  6500.7% 31.30 -2.50 49,74
» 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 B.4é 174.39 125.15  46500.00 32.90 -2.50 79,34
1

D4NOVT3 22:02:04 PAGE 14

SUMMARY OF ERRORS AND SPECIAL NOTES

CAUT|ON SECNO= L000 PROFILE= 1 CRITICAL DEPTH ASSUMED

CAUTION SECNO= 1.000 PROFILE= 1 CRITICAL DEPTH ASSUMED

CAUTION SECND= 1,000 PROFILE= 1 PPOBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 1.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 2.000 PROFILE= 1 CRITICAL DEPTH ASSUMED

CAUTION SECND= 2.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 2.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 3.000 PROFILE= 1 CRITICAL DEPTH ASSUMED

CAUTION SECNO= 3.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 3.000 PROFILE= 1 20 TRIALS ATTEMPTED YO BALANCE WSEL
CAUTION SECND= 4.000 PROFILEas 1 CRITICAL DEPTH ASSUMED

CAUTION SECNO= 4.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 4.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECND= 10.200 PROFILE= 1 CRITICAL DEPTH ASSUMED

B Al B



CAUTION SECNO=
CAUTION SECNO=
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ON SECNC=
iON SECNO=

WARNING SECNO=
WARNING SECNO=

CAUTION SECNO=
CAUTION SECNO=
CAUT [ON SECNO=

CAUTION SECNO=
CAUTION SECNO=
CAUTION SECWO=

CAUTION SECNO=
CAUTION SECND=
CAUTION SECNO=

CAUTION SECK )=
CAUTION SEC) O=
CAUTION SECNO=

CAUTION SECNO=
CAUTION SECNO=

.mu SECNO=

CAUTION SECNO=
1
D4NCVE3

CAUTION SECNO=
CAUTION SECNO=

CAUTTON SECND=
CAUTION SECNO=
CAUTION SECNO=

22:

10.200

10.

10.
10.
.500

1

1.

21.

&1

L2,
&2,
‘2.
o3,

&3,
&3,

45,

45 .4

45,

S0.

02:

50.
50.

51
51
1

200

$00
500

000
a1,
41,

000

000
noo
000

000
000
000

.000
b,
000

000

000

000

000

000
noe

000
,000
000

PROFILE=
PROFILE=

PROFILE=
PRUFILE=
PROFILE=

PROFILE=

PROFILE=

FROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROF [ LE=
PROFILE=

PROFILE=
PROFILE «
FROF 1LE=

PROFILE=

PROFILE=
PROFILE=

PROF ILE=
PROFILE=
PROFILE=

PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED YO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

PAGE
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¥ HEC-2 WATER SURFACE PROFILES

-

- -
* version 4.6.2; May 1991 i
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DATE OaNOVI2 TimE 22:00:58 +
1
OLNOVYS 22:00:53

R R e

-2 WATER SURFACE PROFILES

ersion

~.5.2;

May 1991
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71 COYOTE CREEK RECLAMATION, AML-16-G EXISTING CHANNEL DESIGN
T2 SUBCRIT, 200YR (24HR),PMP -
T3 ENERGY FUELS, JOB#350, SHEPHERD MILLER, 10/93 kmw

Jd1  1CHECK

0

J2  NPROF

NG

~N

1PLOT

NNV

PRFVS

iDIR

©o

XSECV

3 VARIABLE COCES FOR SUMMARY PRINTOUT

38

26

X X
X X
X ®
XXXUNKX
L X
X ¥
X %

STRY

025

KSECH

XEXXAXN
S

X

XXXX

x

X

XXX AXAX

METRIC

N

> O m x m

EXKXX
X

X
XEXXX

FILE: R:\PROJECTS\3S0\HEC2\SUBCRICO.DAT

HVINS

ALLDC

¥XXXK

0

IBw

L2

XXX

X X

X

XXXXX
X
X

XXXXNXE

THIS RUN EXECUTED O4NOVO3

WSEL

6502.34

CHNIM

17

* U.S. ARMY CORPS OF ENGINEERS
* HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET, SUITE ©

* DAVIS, CALIFORNIA 95616-4687
. (916) 756-1104

PAGE 1

22:00:53

ITRACE

3 i



¥
GR

x1

X1
GR

n

L8
Gr

¥l

$1

® .

506

0313

&5

506.25

ok
506.5

43
506.75

OLNOVY3

2
507

41
567.24

40
507.5

0393

508.96

35
511,13

513.30

3

0329 .0329

0
0 500
“ (4]
$00.5
L0313 L0313
0
$00.75
0
501
4 0
0 501.25
22:00:53
0
0 501.5
4 0
0 561,75
L
0 502
L0393 L0393
0
503.4%6
0
505.63
0
507.8
'3 D

—

w

53

57
"

57
1"

7
1"

57
1"

57
1"

s7

11

2

"

&2
1

42
1"

500

200

$00.5

97

500.7%

100
501

100
501.25

100
501.5

100
501.7%

100

502

67

503.46

100
505.63

100
507.8

100

o

200

97

100
wt

100
“t

100
wb

100
L&

100

)

67

3

100
N

100
N

100

506

506.2%

100
506.5

100
506.7%

100
507

100
507.24

100

507.5

&7

508.96

100
21,13

100
$13.3

100

0.000

0.000
53

0.000

57

0.000
57

0.000
57

0.000
57

0.000
57

0.000

s7

0.000

42

0.000
e

0.000
a2

0.000

6000

6000

6000

8000

6000

6000

6000

6000

6000

PAGE



x

X1

X1

X1

x1

n
519.82

30
522

Odna
26
522.52

25
§25.10

GANOVSS

. 527.67

X1

=
-

£ =

§30.26

gFR

532.

§35.42

0513

12
$41.08

0404

22:00:53

(=]

0513

509.98

$12.1%

516.33

516.5

LDaos

)
517.02

$19.60

$22.18

524.76

529.92

§32.5

0513

535.5¢9

n

42
11

42
11

42
11

“2
11

L2
1"

“?
1

a2
"

&2
iR

509.98

100
512.1%

100
514.33

100
516.5

26

517.02

100
519.60

522.18

100
526.76

527.34

100
529.92

100
932.5

39
535.5¢9

50

n

100
n

100
n

100
31

20
n

100
3

100
31

100
n

100
N

100
L3

100
b3 ]

3%
n

50

515.48

100
517.65

100
519.82

100
522

20
522.52

525.10

100
527.67

100
530.26

100
532.84

100
535.42

100
538

39
541.08

50

«2

0.000
&2

0.000
4“2

0.000

42

42

42

&2

“Z

0.000
42

0.000
42

0,000
a2

6000

6000

6000

6000

6000

6000

6000

6000

6000

PAGE



NC 0381 L0381 L0381
X1 “ ‘o 0
G 550.68 0 564.5
1

O4NOVD3 22:00:53
X1 3 A 0
GR 551.84 546

"
e
=

GR 553.23 547.50
X1 1 o 0
GR  554.8 0 54%
X1 0 & 0
GR 556 0 550.5

BEARPE RN AR AR RRRRA AR AR RO R RS TR

HEC-2 WATER SURFACE PROFILES

Version &.6.2; May 1991
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SUMMAKY PRINTOUT

. SECND el DEPTH VER AREA 10*ks ELMIN K™XNCH K*CHSL TOPWID
- 51,000 1476.00 2.35 B.48 174.10 126.20 6500.00 32.90 .00 78,44
50.000 1476.00 3.84 9.5 158,50 90.61  6500.50 32.90 2.50 &7.57
» 65.000 Vu76.00 .78 6£.93 212.93 36.23 6500.75 31.30 2,58 54.12
&6 000 1476.00 4.93 6.67 221.41 32,34 6501.00 31.30 2.50 54.74
43.000 1476.00 5.03 $.52 226.34 30.33 6501.%25 31.30 2.50 $5.10
42,000  1476.00 5.10 6.42 230.M 28.95 6501.50 31.30 2.50 55.36
61,000 1476.00 5.1% 5.34 232.98 27.91  6501.75 31.30 2.50 55.61
«0.000 1474.00 5.19 6.28 235.1 27.16  4502.00 31.30 2.50 55.73
- 36.000 1476.00 L.68 10.75 137.264 161.08 6503.46 39.30 21.79 ' 38.70
’ 35.000 474,00 4.68 10.74 157.43 160.46  6505.43 39.30 21.70 38.72
. 34,000 1476.00 468 10.78 137.30 160,90  6507.80 39.30 21.70 38.71
= 53.000 1476.00 4.58 10.75 137.30 160.90 6509.98 39.30 21.80 8.n
. 32.000 1476.00 L. 68 10.75% 137.30 160.90  6512.15 39.30 21.70 8.7
» 31.000 14756.00 4.68 10.74 137.38 160.76  6514.33 39.30 21.80 38.74
" 30.000 1476.00 6 A8 10.7% 137.30 160.90 6516.50 39.30 21.70 B.m
. 26.000 1476.00 4.68 10.75 137.30 170.03  6517.02 &0.40 26.00 38.71
v 25.000 1476.00 4.8 10.7% 137.30 170,03 6519.60 40.40 25.80 8N
1
04MOVFS 22:00:53 PAGE 13
SECNG 3 DEPTH VCH AREA 10*xs ELMIN K*XNCH K*CHSL TOPWID
- 26.000 1476.00 L.68 19.74 137.38 169.86 6522.18 40.40 25.80 38.74
» 23,000 Te.00 4,68 16.75 137.30 170.03  6524.76 40.40 25.80 8.7
- 22.000  1476.00 4.68 10.7% 137.30 170.03  6527.34 40.40 25.80 38.7
. 21,000 476,00 L. 68 10.75 137.30 170.03  6529.92 40.40 25.80 .M
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» 20,000 1476.00 i 6B

b 12,000 476,00 “.68

. 11.000  1476.00 “.68

b 10.500  1476.00 b b8
o 10,200 1476.00 5.67
10.000 1476.00 5.76
4. 000 1476.00 5.25
- 3.080 1476.00 W é
2.000 476,00 .78
1.000 1476.00 4.70
D00 14T5.00 4.72

1

DalOVYS 22:00:53

SUMMARY OF ERRORS AND SPECIAL NOTES

e;

CAUTION SECNO= 51.000 PROFILE=
WARNING SECNO= 45.000 PROFILE=

CAUTION SECNO= 56.000 PROFILE=
CAUTION SECND= 36.000 PROFILEs

CAUTION SECNO= 35.000 PROFILE=
CAUTION SECNO= 355.000 PROFILE=

CAUTION SECNG= 34,000 PROFILE=
CAUTION SECNO= 36.000 PROFILE=

CAUTION SECNO= 33.000 PROFILE=
CAUTION SECNO= 33.000 PROFILE=

CAUTIOE SECNO= 32.000 PROFILE=
CAUTION SECND= 32.000 PROFILE=

FAUTION SECNO= 31.000 PROFILE=
CAUTION SECNO= 31.000 PROFILE=

CAUTION SECNO= 30.000 PROFILE=

10.75 137.3¢ 170.03  6532.50 60.40 25.80
10.74 137.38 273.90 535.59 $1.30 79.23
10.75 137.30 274,18 6539.54 §1.30 79.00
10.7% 137.30 276.15  6543.50 51.30 79.20
B.43 175.10 60,38 6543.72 310 5.49
8.13 181.55 55.41  6544.00 34,10 5.61
9.47 155.83 102.79  6544.50 38.10 15.15
10.86 135.97 152.00  6546.00 38.10 15.00
10.57 139.62 162.03  8547.50 38.10 15.00
10.74 137.40 149.79  6549.00 11,10 15.00

10.63 138.79 146.67 6550.50 38.10 15.00

T CRITICAL DEPTH ASSUMED

! CONVEYANCE CHANGE OQUTSIDE ACCEPTABLE RANGE

1 CRITICAL DEPTH ASSUMED
1 MINIMUM SPECIFIC ENERGY

1 CRITICAL DEPTH ASSUMED
T MINIMUM SPECIFIC ENERGY

1 CRITICAL DEPTH ASSUMED
1 MINIMUM SPECIFIC ENERGY

T CRITICAL DEPTH ASSUMED
1 MINIMUM SPECIFIC ENERGY

1 CRITICAL DEPTH ASSUMED
1 MINIMUM SPECIFIC ENERGY

1 CRITICAL DEPTH ASSUMED
T MINIMUM SPECIFIC ENERGY

1 CRITICAL DEPTH ASSUMED

’.n

38.74

8.7

8N

41.80

43.04

39.38

37.74

58.37

38,44

38.86



CAUTION SECNO=

CAUTION SECND=
10N SECNO=

10N SECNO=
CAUTION SECNO=

CAUTION SECNO=
CAUTION SECNO=

CAUTION SECNO=
CAUTION SECNO=

CAUTION SECNO=
CAUTION SECNO=

CAUTION SECNO=
CAUTION SECND=

CAUTION SECNO=
CAUTION SECNO=

CAUTION SECNO=
CAUTION SECND=

CAUTION SECNO=
CAUTION SECNO=

CAUTION SECNO=
CAUTION SECKO=

WARK NG SECNO=

CAUTION SECND=
CAUTION SECNO=

223

30.

26.
26.

25.
000

24,
24.

23,
23,

22.
e2.

23
.000

21

20,
20.

12,
12,

"

10.
10.

19.

000

000
000

000

000

000
fole1¢]

000
000

0oo
Goo

000
000

000
1.

:53

000
.600

PROFILE=

PROFILE=
PROFILE=

PROFILES
PROFILE=

PROFILE=
PROFILE=

PROFILE=
PROFILE=

PROFILE=
PROFILE=

PROFILE=
PROFILE=

PROFILE=
PROFILE=

PROFILE=
PROFILE=

PROFILE=
PROFILE=

PROFILE=
PROFILE=

PROFILE=

PROFILE=
PROFILE=

-

MINIMUM SPECIFIC EMERGY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
MINIMUN SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC EMERGY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC EMERGY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

PAGE
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NORMAL DEPTH CALCULATION AND RIPRAP SIZING USING COE METHOD

Location: DAY LOMA HEAP LEACH PAD

CONCEPTUAL DESIGN

RECLAIMED COVER - CHANNEL RIPRAP DESIGN: 200yr/24 hr EVENT

Channe! hySraulic properues:

FYRSE ITITNT IPTI/TSSD
Flow (efs):

Assumed D.56 (fu):

Manmng's n:

Bottom Width (ft):
Right Side Siope, z:

Left Side Siope, z:

Channel Slope (fu/ft):

L+ § E & T_TEE ==z
QPro *Soive For' wol:
variabie: formula:

Depth  Fly)

1.5402 0.00

® -

0.16
0.0291

0.01

Depth (ft) = 1.540
Hydraulic Radius (ft) = 0747
Cross-Sectional Area (sq ft) = 9.49
Average Velocity (fps) = 2
Topwidth (ft) = 1232
Froude Number = 0.85
Flow Condition: subcritical

INPUT COEFFICIENTS: (see manual for description)

Safety Factor:

Shape Coefficient:
Curvature Coefficient:
Thickness Coefficient:

INPUT Side Slope (H:1V):
side slope angle (deg):

INPUT angie of repose (deg):
constant K1:

INPUT rock specific gravity:

Veloeity (f; )
Depth (f1):

D-30 rock size (ft):
D-30 rock size (in):

D-50 rock swe (ft):
D-50 rock size {in):

1.1
0.3
1.28
1

4
14.0
40
0.926
2.65

4216
1.540

.11
13

0.15
1.8

(no addiuon s applied)
{for anguiar rock )
(adjusted for R/W)
(thickness = | * D100)

{assuming D30 = 0.7 * D50)

‘ COE, 1991. Hydrautic Design of Flood Control Channeis,

M 1110-2-1601, pp. 3-1 - 3.7,



RIPRAP SIZING USING 1970 COE METHOD

Ref: COE, 1970 Hydraulic Design of Flood Control Channels,

EM 1110-2-1601, pp. 37 - 47,

File: RAPROJECTS3SQPROVCOETN.WQI

- 11/04/93
ton: DAY LOMA

SECTION G 10

INPUT COEFFICIENTS: (see manual for description)

INPUT: radius of curv. (ft)= 275 STTVLRETDN STISTSUSS SSSSE mm===
INPUT: topwidth of flow (ft)= 38.02 Flow (cfs): 1476
R/W= 12 Riprap D-30 (f1): 0.91666
INPUT: side slope (xH:1V)= 2 Manning’s n: 0.0389
side slope angle (deg)= 26.6 Bottom Width (f1): 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 (fi/ft): 0.0151
INPUT: velocity (fps)= 11.070 ze=szsss TsosoSS=s SS=Ss =====
INPUT: depth (ft)= 4.600
D-50 BOUNDARY BEND BOTTOM  SIDESLOPE BOTTOM  SIDESLOPE
(ft) SHEAR SHEAR SHEAR SHEAR SF SF
(psf) (psf) (psf) (psf)
09166 2.253 2.639 3775 2712 1.43 1.03
0.8333 2152 2.521 3.432 2.465 1.36 0.98
. 0.5 1.712 2.005 2059 1.479 1.03 0.74
(L.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
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Appendix B - Radon Calculations B-1 November, 1993

B.1 INTRODUCTION

Radon flux 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 matenals. Existing average cover thickness was obtained from field
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 radiun activityj was compared 1o the
source term concentrations based upon the cutoff ore grade during mining. Parameters used in

the model are described in more detail below.
B.2 COVER THICKNESS

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.1. The depth to heap
leach material below the cover was based upon visual inspection and the change in radium

acuvity of the soil. Dnll logs from the field investigation are included in Appendix D.
B.3 SOIL CLASSIFICATION

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
D.



Appendix B - Radon Calculations

B-2

TABLE B.1

November, 1992

SOIL TESTING RESULTS

Sample Sample Depth | Percent Passing Dry Unit Moisture
b, ® NO TR St oeg (ia) | O (K)

HL-1-3B 55-6.3 80.2

HL-2-2A 25-30 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 50-6.5 24.7

HL-8-4B 8.0-85 95.9 104.0 18.9
HL-8-5 10.0-11.5 92.4

HL-8-6C 13.5 - 14.0 15.8 110.8 10.4
HL-9-2 25-4.0 36.5

B ——

Based upon the percent passing the #200 sieve, long term moisture was calculated using the
equation below (NRC, 1984):
m, = (0.124P"* - 0.0012E - 0.04 + 0.156f,)

m, = residual soil moisture (fraction of saturation)

P = annual precipitation (in)

E =

annual lake evaporation (in)

f., = soil fraction passing #200 sieve

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 10 13 feet of existing

reclamation cover soil consists of interbedded sands and clays with varying dry densities and
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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
sampies. Corresponding dry densities and moisture contents were determined to be 109.2 Ib/ft?
and 13.6 for the low percent passing the #200 sieve, and 104.0 Ib/ff® 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 Cever Design,*
NUREG/CR-3533 (NRC, 1984). Based upon the soil characteristics described above, and usi..2
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.1. Listed below are the laboratory test results for heap

leach radium activity.
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TABLE B.2
RADIUM ACTIVITY

A e T S S I T e e,
' "APPROXIMATE | RADIUM
SAMPLE DEPTH ACTIVITY
IDENTIFICATION (FT) pCilg
HL - 1 11.5 86.9
HL - 2.1 19.0 86.8
HL - 8.5 14.0 413
Composite
HL-1-5,HL-1-6 10.0-11.5,12.5-14.0 S8.9
Composite
HL-9-6 HL-9-7 12.5-14.0,15.0-16.5 344
HL - 10.4 ~6.0 37

Laboratory test results indicate the heap leach samples collected duning the field investigation
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,0;,
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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Version 1.2 - MAY 22, 1989 - G.F. Rirchard tel . # (301)492-7000

« Nuciear Hegulatory Conmission Office of Ressarch

RADON FLUX, CONCENTRATION AND TAILINGS COVER THICKNESS

OUTPUT FILE: TA.OUY

DESCRIPTION: DAY LOMA HEAP LEACM AREA

CONSTANTS
RADON DECAY CONSTANT 0000021
RADON WATER/AIR PAPTITION COEFFICIENT .28

DEFAULT SPECIFIC GRAVITY OF COVER & TAILINGS

GENERAL INPUT PARAMETERS

LAYERS OF COVER AND TAILINGS 2
RADON FLUX LIMIT 20
NC, OF THE LAYER TO BE OPTIMIZED 2
DEFAULT SURFACE RADON CONCENTRATION 0
SURFACE FLUX PRECISION .0

LAYER INPUT PARAMETERS

.R 1 HEAP LEACH

THICKNESS 50C
CALCULATED POROSITY 0.332
MEASURED MASS DENSITY 1.77
MEASURED RADIUM ACTIVITY 118.5
DEFAULT LAYER EMANATION COEFFICIENT 35
CALCULATED SOURCE TERM CONCENTRATION 4.56820-04
WEIGHT % MCISTURE 10.¢
MOISTURE SATURATION FRACTION 554
CALCULATED DIFFUSION COEFFICIENT 7.8960-03
LAYER 2 SANDY COVER
THICKNESS 300
CALCULATED PORDSITY 0.340
MEASURED MASS DENSITY 1.75
MEASURED RADIUM ACTIVITY 0
DEFAULT LAYER EMANATION COEFFICIENT o
CALCULATED SOURCE TERM CONCENTRATION 0.0000+00
WEIGHT X MO!ISTURE 6

STURE SATURATION FRACTION .309

LATED DIFPUSION COEFFICIENT 2.518p-02

8"

2.65

pCi m*-2 s”+1

pCi 1*+1
pCi m"-2 s*-1

g cm™-3
pCi/g"-1

pCi om*-3 5"-1

em*2 5°+1

g om*-3
pLi/g*-1

pCi em™-3 s*-1

em"2 §°-1

ARE CALCULATED FOR MULTIPLE LAYERS




. DATA SENT TO THE FILE 'RNDATA’ ON DRIVE A:

. 0 o) 1cosT CRITY ACC
A 1.0000+00 0.0000+00 4 2.0000+01 1.0000-02
LAYER DX D e “ XMS

1 $.0000+02 7.896D-03 3.3210-01 4.682D-04 5.543D-01
2 3.0000+02 2.3180-02 3.39& 01

BARE SOURCE FLUX FROM

RESULTS

LAYER

<

LAYER 1: 9.5300+01 pCi m*-2 ™

L

OF THE RADON DIFFUSION CALCULATIONS

THICKNESS EXIT FLUX EXIT COMN

(om) (pCt m~-2 8*-1) (pCi

5.0000+02 6. 726D+ 6.5600+04
1.9880+02 1.9830+01 0.0000+00

L0000+00 3.0920-01

RHO
1.770

1.750



fon 1.2
"9. Nuclear Regulatory Commission Office of Research

RADON FLUX, CONCENTRATION AND TAILINGS COVER THICKNESS

OUTPUT FILE: 4A.OUT

DESCRIPTION: DAY LOMA MEAP LEACH AREA

CONSTANTS
RADON DECAY CONSTANT .0000021

RADON WATER/AIR PARTITION COEFFICIENY 26
DEFAULT SPECIFIC GRAVITY OF COVER & TAILINGS

GENERAL INPUT PARAMETERS

LAYERS OF COVER AND TAILINGS 2
RADON FLUX LIMIT 20
MO, OF THE LAYER 7O BE OPTIMIZED 2
DEFAULT SURFACE RADON CONCENTRATION 0
SURFACE FLUX PRECISION 0
. LAYER [NPUT PARAMETERS
LAYER 1 HEAP LEACH
THICKNESS 500
CALCULATED POROSITY 0.332
MEASURED MASS DENSITY 1.77
MEASURED RADIUM ACTIVITY 119.5
DEFAULT LAYER EMANATION COEFFICIENT 3%
CALCULATED SOURCE TERM CONCENTRATION 4,6820-04
WEIGHT X MOISTURE 10.4
MOISTURE SATURATION FRACTION 554
CALCULATED DIFFUSION COEFFICIENT 7.8960-03
LAYER 2 CLAYEY COVER
THICKNESS 300
CALCULATED POROSITY 0.370
MEASURED MASS DENSITY 1.67
MEASURED RADIUM ACTIVITY 0
DEFAULT LAYER EMANATION COEFFICIENT 35
CULATED SOURCE TERM CONCENTRATION 0.0000+00
KT X MOISTURE 9.1
TURE SATURATION FRACTION A
CALCULATED DIFFUSION COEFFICIENT 1.6160-02

< MAY 22, 19B9 - G.F. Birchard tel.# (301)492-7000

ARE CALCULATED FOR MULTIPLE LAYERS

2.65

pCi m" -2 8*-1

pCi 1741
pCi m*-2 s*-1

cm

g em™-3
pCi/g™-1

pCi om*-3 $°-1
%

em"2 8*-1

om

g cm”-3
pCi/g™ -1

pCi cm"-3 8*-1
h 4

em"2 8°+1
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on 1.2 - MAY 22, 1989 - G.F. Birchard tel.# (301)492-7000
. Nuclear Reguiatory Commission Office of Research

RADON FLUX, CONCENTRATION AND TAILINGS COVER THICKNESS
OUTPUT FILE: SANDY6.OUT

DESCRIFTION: DAY LOMA HEAP LEACH AREA

CONSTANTS
RADON DECAY CONSTANT .D000021 %=1

RADON WATER/AIR PARTITION COEFFICIENT .26
DEFAULT SPECIFIC GRAVITY OF COVER & TAILINGS 2.65

GENERAL [NPUT PARAMETERS

LAYERS OF COVER AND TAILINGS 2
RADON FLUX LIMIT 20 pCi m* <2 s*-1
NO. 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
LAYER ! HEAP LEACH
THICKNESS 500 cm
CALCULATED POROSITY 0.232
MEASURED MASS DENSITY 1.77 g cm*-3
MEASURED RADIUM ACTIVITY 170 peijgt1
DEFAULT LAYER EMANATION COEFFICIENT .35
CALCULATED SOURCE TERM CONCENTRATION 6.6600-04 pti em*-3 s~-1
WEIGHT X MOISTURE 10.4 x
MOISTURE SATURATION FRACTION .554
CALCULATED DIFFUSION COEFFICIENT 7.8960-03 em"2 8°+1
LAYER 2 SANDY COVER
THICKNESS 300 om
CALCULATED POROSITY 0.340
MEASURED MASS DENSITY 1.5 g cm*-3
MEASURED RADTUM ACTIVITY 0 peizg*-1
DEFAULT LAYER EMANATION COEFFICIENT 35
ATED SOURCE TERM CONCENTRATION 0.0000+00 pCi em*-3 -1
& % MOISTURE é X
TURE SATURATION FRACTION 309

CALCULATED DIFFUSION COEFFICIENT 2.3180-02 cm"2 s"-1

ARE CALCULATED FOR MULTIPLE LAYERS



. DATA SENT TO THE FILE 'RNDATA’ ON DRIVE A:

N oL} 1COsY CRITY ACC
2 -1.0000«00 0.000D+00 2 2.0000+01 1,0000-02
LAYER ox D P Q XMS RHO

1 5.000D0+02 7.896D-03 3.3210-01 4.660D-04 $5.5430-01 1.770
2 3.0000+02 2.3180-02 3.3960-01 0.0000«00 3.0920-01 1.7%0

DARE SOURCE FLUX FROM LAYER 1: 1.356D+02 pCi m*-2 s*-

RESULTS OF THE RADON DIFFUSION CALCULATIONS
LAYER THICKNESS EXIT FLUX EXIT CONC.
{em) (RCi m"+2 8™-1) (pCi 1*-1)

1 5.000p+02 9.5030+01 9.486D+04
2.363D+02 1.9820+01 0.0000+00
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Vergion 1.2 « MAY 22, 1989 - G.F. Birchard tel.# (30' 492-7000

$. Nuclear Regulatory Commission 0ffice of Research

RADON FLUX, CONCENTRATION AND TAILINGS COVER THICKNESS

QUTPUT FILE: CLAYEYQ1.OUT

DESCRIPTION: DAY LOMA HEAP LEACH AREA

CONSTANTS
RADON DECAY CONSTANT .D00002Y
RADON WATER/AIR PARTITION COEFFICIENT 26

DEFAULY SPECIFIC GRAVITY OF COVER & TAILINGS

GENERAL [NPUT YARAMETERS

LAYERS OF COVER AND TAjLINGS 2
RADON FLUX LIMIT 20
NO. OF THE LAYER TO GE OPTIMIZED 2
DEFAULT SURFACE RADON CONCENTRATION 0
SURFACE FLUX PRECISION 01

LAYER INPUY PARAMETERS

.u 1 HEAP LEACH

THICKNESS 500
CALCULATED POROSITY 0.332
MEASURED MASS DENSITY 1.77
MEASURED RADIUM ACTIVITY 170
DEFAULT LAYER EMANATION COEFFICIENT .38
CALCULATED SOURCE TERM CONCENTRATION 6,6600-04
WEIGHNT X MOISTURE 10.4
NMCISTURE SATURATION FRACTION 554
CALCULATED DIFFUSION COEFFICIENT 7.8950-03
LAYER 2 CLAYEY COVER

THICKNESS 300
CALCULATED POROSITY 0.370
MEASURED MASS DENSITY 1.67
MEASURED RADIUM ACTIVITY 0
DEFAULT LAYER EMANATION COEFFICIENT 35
CALCULATED SOURCE TERM CONCENTRATION 0.0000+00
WEIGHT X MOISTURE 9.1

ISTURE SATURATION FRACTION A1
ATED DIFFUSION COEFFICIENT 1.6160-02

2,65

pCi m™-2 g*+1

pCi 1%+1
pCi m*<2 s*-1

cm

g cm*-3
pCi/g™+1

pCi om*-3 ¢*-1
%

cem*2 §*+1

cm

g em*-3
pCi/sg"-1

pCi cm*-3 31
*

em"2 s*-1

ARE CALCULATED FOR MULTIPLE LAYERS



. DATA SENT TO THE FILE ‘RNDATA’ ON DRIVE A:

FO1 CNd 1COoSY CrRITY ACC
2 ~1.0000+00 0,0000+00 2 2.0000+01 1.0000-02
LAYER ox 0 P Q AMS

1 5.0000+02 7.8960-03 3.3210-01 6.6600-04 5.5430-01
2 3.0000+02 1.6160-02 3.6980-01 0.0000+00 &.1090-01

BARE SOURCE FLUX FROM LAYER 1: 1.3560+02 pCi m*-2 s*-1

RESULTS OF THE RADON OIFFUSION CALCULATIONS

LAYER THICKNESS EXIT FLUX EXIT CONC.,

{em) (pCi m*~2 §™+1) (pCi t*-1)
1 5.0000+02 8.59290+01 1.0030+05
2 1.9120+02 1.9940+01 0.000D+00

RHO
1.770
1.670
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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 ASSUMPTIONS

Several assumptions were made in the analvsis in completing the fluvial sedimentation analysis. These

assumptions include:
@ Entire undisturbed area considered soil covered, with no bedrock outcroppings present.

® 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.

® 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.

® Assuned 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.
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@® 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)

® 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

matenial 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 11 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.
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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

1s presented in Appendix A.
C.5 WATERSHED 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 Coun't_v). 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.

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
group "A", adjusted to Antecedent Moisture Condition [1I (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)
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 undisiarbed 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.
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The CP fact» is made up of two separate characteristics; C representing the cover-management factor,
and P representing the support-practice factor. Although there exists vanability 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).
C.6 WATERSHED DELINEATIONS AND ROUTING PROCEDYRES

SEDCAD + uses networking to accurately model peak w..charges and sedimentation from a multiple
structured diverse hydraulic system. In order to provide necessary input m-lo SEDCAD +, watersheds
were delineated throughout the entire area and apprepnate routing procedures between watersheds were
Calculated and were used as input into the model. The entire drainage basin 1s shown on Drawing 1
with watersheds shown on Figures 1-3. A flow diagram depicting the routing procedures used in the

analyses is shcwn on Figure 4,
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 resuits of the vanous watersheds, with the gullies included as a separate item.
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TABLE 1 - Soil Loss From The 200-Year, 24-Hour Storm Event

SEDCAD+ TOTAL
3 SOIL LOSS W/GULLY
| MATERIAL (TONS) i ¥ N) “
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

TOTAL | 80,799

C.8 RADIUM ACTIVITY COMPARISON

A relative comparison of the contnibuting 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 Ceaturion
Nuclear, Inc., and was determined to be 98.3 pCi/g. This value was assumed to be consisent and

representauve 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. 1In this analysis, 170 pCi/g was used for representation of the heap leach
matenial 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).

With these radium contents and corresponding soil loss tonnages, the following relative impacts at the
confluence of Muskrat and Coyote Creeks were developed. Table 2 represents the heap leach material

radium acuvity of " 1.5 pCi/g and Table 3 represents heap leach radium activity of 170 pCi/g.
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TABLE 2 - Radium Activity Comparison - 119.5 pCi/g

Material Radium Percentage | Incremental
Soil Loss Activity of Total Increase

Tons pCi/g pCi/g

Heap Leach 1,046 119.% 8.5 1.5

Matenal

Spoils 12,736 98.3 86.9 14.7

Undisturbed 71,217 ] 4.6 0.8

TOTAL 84 999 NA 100 17

TABLE 3 - Radium Activity Comparison - 170 pCi/g

T S i T ST e ST B A S T SR IS TR TSR I
Material Radium Percentage Incremental
Soil Loss Activity of Total Increase

Tons pCi/g pCi/g
Heap Leach 1,046 170 1.8 2.1
Spoils 12,736 98.3 83.7 14.7
Undisturbed 71,217 ] 4.5 0.8

b= memermmarra o
84,990 NA ‘ 100 ‘ 17.6

C.9 CONCLUSIONS

The fluvial sedimentation analysis indicates the majority of the soil loss at the confluence of Muskrat
and Coyote Creeks to be contributed by the undisturbed areas for both storm events evaluated. The
relative companson of radium contents indicates a large percentage of radium being contributed by the
spoils matenal. With these analyses, relative impacts should the hezp leach material be transported to

the confluence of Muskrat and Coyote Creeks are minimal in comparison.
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Qivil Software Design ~- SEDCAD+ version 3.1
Copyrignt (C) 1987-1992. Pamels J. Schwsb. ALl rights reserved,

Company Name: SHEPHERD MILLER INC.
. Filename: C:\SEDCAD3\DAYLOMA User: BLC & KMy
Date: 09-20-1993 Time: 13:53:04
Day Loma Fluvial Sedimentation Anglvsis - Covote & Muskrat Creeks
$torm: 3.70 inches, 200 year-24 nhour, 5CS Type |1
Hydrograph Cotvolution Interval: 0.7 hr

GENERAL INPUT TABLE

Specific Gravity: 2.50
Submerged Bulk Specific Gravity: 1.3%

Particle Size Distribution(s):

Size Group 174131 Group 148-13% TAILINGS SPOILS
(mm) 4 Finper % Finer % Finer % finer
A N e I N N I A T S N USRI A NSNS AT IR ITC RN ER TR IRNE
%.0008 100,90 100,00 100.00 100.00
4. 7500 856.00 7.00 99.%0 99.90
2.0000 83.00 73.00 99.80 95.00
0.4250 66,00 59.00 55.00 80.00
0.07%0 61,00 51.00 15.80 27.20
0.2020 9.00 0.00 0.00 0.00

Detaiied Between Strycture Routing:

. Ta Seg. Land Flow Seginent Mus K 1 ngum

4B s # Congition Distance Slope Velocity Time K X
(fr) (%) (fps) (hr) thr)

RN Y R R I R N PN RN E NS AN SRS NAT N RAIDUSEISTS D EARETTTIINRS
112 1 8 $7T2.98 2,80 . T 0.33 0.331 0.369
¢ 11 1 8 16400, 14 1.%3 3.59 01 0.108 0.3%
s12 1 | 8358.43 1.02 3.03 2.7 0.7T67 0.320
e 13 1 8 1NBLG . 56 .1 3.1 0.9% 0.95% 0.3
312 A L] 4726.10 0,63 2.3 0.55 0.54% 0.2
&1 2 1 a W75 .98 1,34 3.20 1.30 1.30Y  0.32%
& 22 1 8 3881 .46 1.5% 3.7 0.29 0.289 0.343
23 1 8 21102.77 0.85 RaT 2.12 2.11%  0.309
L 24 1 ] 16755.97 1.07 im 1.50 1.4% 0.323

..........................................................................

S I a— S vdins anande . i S = — - TR iy 2 o -

e AL N TEr———.
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Civil Software Design -+ SEDCAD+ version 3.1
Copyright (C) 1987-1992. Pemeias J. Schwab. ALl rights reserved.

Company Mame: SHEPHERD MILLER INC.
. Filename: C:\SEDCADS\DAYLOMA User:
Date: 09-29-1993 Time: 13:53:04

ALL & kv

Day Loma Fluvial Sedimentation Anatysis - Coyote & Muskrat Creeks

storm: 3.70 inches, 200 yeur-26 hour, SCS Type i!
Hydrograpn Coowvelution [nterval: 0.1

hr

SUBWATERSHED /STRUCTURE [NPUT/OUTPUT TABLE

wygrel ogy-
Base- Runofr? Peak
J8S SWs Area CN UNS Te X X Flow volume Discharge
(ac) (hrs) (hrs) (cfs) (ac-¥t) (cfs)
l'l-l.:lil2‘.ll"l‘..lll'l’llllllUUII!II.B....!lﬂltlll.ls--- =
111 1 458.00 91 M O.B35 0.188 §.380 0.0 106.23 543,40
1"y 2 461.06 91 M 0.238 0.000 0.000 0.0 106,92 945.54
111 3 26T.B0 91 M 1.06% 0,000 0,000 0.0 #0.76 2r2.20
Type: Null Label: J1B181-SwS1-a
111 Structure 1186.00 269 .91
111 Total IN/OUT 1186.00 269.91 1372.74
112 1 89.00 91 M 0.399 0,253 0.360 0.0 15.70 119.84
b 42.00 91 M 0,455 0.253 0.380 0.0 9.5 &9.04
3 153.00 & F 0.111 0.223 0.361 0.0 2,28 27.78
12 4 16.00 5 ¢ 0,050 0.063 0.403 8.0 2.ué 29.89
112 § 10,00 24 F 0,010 0.113 0.361 0.0 1.76 21.3%
112 & 7.00 8 ¥ 0.0%0 0.000 0.000 2.0 1.23 14.98
Mz 7 37.00 91 M 0.431 0.0% 0,387 .2 8.42 62,30
1 . 8 27.00 91 N 0,139 0.000 9.000 2.0 6. 14 80 .66
Type: Null Labei: J18182
112 Structure 219.00 N7.LT
112 Total IN/JOUT 1405.00 317.47 1558.28
111 t5 112 Routing 0.331 0.369
21 1 1076.00 1 % 0.797 2.000 0.000 0.0 0.00 0.00
Type: Mull Label: J182%1
121 Structure 1076 .00 0.00
121 total IN/OUY 1076.00 0.00 0.00
eRee ERARUANTASEP AT RIS PEAANTES RIS
211 1 1,00 8 ¢ 0,027 0.000 0.000 g.0 0.8 2.4
Type: Null Label: 428131
211 Structure 1.90 317.45
211 Total Im/OUT 2482.00 317.645 1539.70
‘tc 211 Routing .108 2.339
212 1 8.00* 84 F D.0&4T 0.497 0.328 0.0 1.41 17.08
212 2 12.0C" B4 F 0,048 0.732 0.317 0.0 211 .82
a1 3 25.00 <7 M 0.537 0.667 0.310 0.0 5.69 37.9%

b

T ey T S —

B il e ™ fee s e e,

.



212 4 “0.00* 86 F 0.382 €.200 0.377 2.0 7.03 &%.91
2 s 47.00 91 W 0.216 0.128 0.3%2 0.0 10.70 98,96
212 & 40,00 91 M 0.47 0.000 0,000 0.0 9.10 68.48 -
L b4 6,00 91 M 0.408 0.348 0.372 0.6  1%.57 Mo
Sy 3 423,00 91 M 0.396 0.000 0.000 0.0 96.27 T.T2
? 12.00 91 W 0.060 0,167 0.367 0.0 2.73  30.5
212 10 77.00 91 »  0.309 0.000 0.000 0.0 17.52 k.97
212 11 17,00 8& F 0.079 0,096 0.404 0.0 2.99 36,30
Type: Null Label: J28152
212 Structure 745.00 L87.7%
212 Yotal IN/OUT 3247.00 WB7.75  1695.91
211 to 212 Routing 0.767 0,320
2y 9 67.00 91 m 0.19Y 0,976 0.313 0.0 15.28 145.58
213 2 19.00 91T M 0.093 0.550 0.345 0.0 .32 #8.38
213 3 273.00 91 M 0.32¢ 0.000 0.000 0.0 462.13 506.57
213 & 862.00 91 W 0.624 0,000 0.000 0.0 196,18 1208.23
Type: Mull  Label: J28153
213 Structure 1221.00 765.83
213 Total INJOUT 4448.00 765.63 1941.87
sen Ixu=zus
212 to 213 Routing 0.954 0.324
221 1 $9.00 91 N 0.211 0,343 0.369 0.0 15.70 146.04
221 2 17.00 91 M 0.176 0.488 0.37® 0.0 3.87 n.r
221 3 &5.00 8 F 0.050 0.440 0.375 0.0 7.9 96.08
- $9.00 91 M 0.2T3 0.363 0.36% 0.0 15.70 135.38
5 25.00" B4 F 0.078 0.482 0.345 0.0 6,39 53.38
221 & 36,00 91 N 0,177 0.526 0.3469 0.0 8.19 79.84
21 7 207.00 "M M 0.543 0.000 9.000 0.0 4A7.11 312.51
Type: Null  Label: J28251
221 ftructure 468,00 102.88
221 Toral INJOUT  &68.00 102.88 750,42
311 1 0.00 § W 0,000 0.000 0.000 e.0 0.00 0.00
Type: Null  Label: J3B1§1
311 Structure 0.00 B&8.51
311 Toral [(N/OUT 4934.00 868.51 2621.82
SEURARTITZASW
213 te 311 Routing 0.000 9.000
n 1 261,00 91 M 0.491 0,000 0.000 0.0 59.60 414,39
Type: Null  Label: J38152
312 Structure 261.00 927.91
312 Tetsl IN/OUT 5997.00 927.91 2617.07
311 to 312 Routing 0,549 9.292
1 1 49,00 91 M 2,423 0.000 0.000 0.0 102.18 259.98
< 36.00 91 m  0.169 0.499 0.354 0.0 6.83 67.21
1 3 §1.00% 84 F D.241 0,486 0.359 0.0 8.96 95.4%
Type: Null  Labei: J3B251
321 Structure £30.00 17.97

0 o T e | e gl | el 32 sk s
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321 Total INJOUT  530.00 1797 299.15
ERVERRNNIBSED
411 2.00 0 % 0,000 0.000 0,000 0.0 0.00 0.00
Type: Null  Label: J4B181
. $tructure 0.00 1045.88
411 Total INJOUT S727.00 1045.88 2900.83
312 to 411 Routing 0.000 0.000
412 1 1000.00 91 M 0.432 0.000 0.000 0.0 227.58 1391.98
Type: Null  Label: J4B1S2
412 Structure 1000.00 1273.48
412 Total IN/OUT &727.00 1273.46  2995.21
zss == sECER =
4311 23 412 Routing 1.301 0.326
SRR EEANCARLNINS VRIS ITADS L
421 1 3026.00 91 M 1.433 0.000 0.000 0.0 688.21 2%40.5!
421 2 3916.00 91 M 2,145 0.000 0.000 0.0 891.21 2461.29
421 3 1905.00 91 » 1,138 0.000 0.000 0.0 433.54 1845.79
Type: Null Label: JaB2§1
se! Suiuctuie 8845 .00 2012.96
421 Total IN/OUT 8845.00 2012.96 634647
22 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
822 3 J660.00 91 M Z.880 0.272 0.345 0.0 828.40 1855.53
- 567.00 91 M 1,187 0.272 0.348% 0.0 129.06 546.35
5 136.00 91 M 0,447 0,000 0.000 0.0 30.95 225.35
Wil 6 202.00 9 M 0.522 0.000 0,000 0.0 45,97 3122
Type: Null Label: J4B2%2
422 Strycrure 5832.00 3360.21
422 Total IN/OUT 14677.00 3340.21 92%6.7%
N NI PRI NS AN VSN AN EITUTNGRTS Tszw
421 to 422 Routing 0.289 0.3&3
s b R R e T P T T T I T ] s=8 TERNER
w23 1 263100 91 W 0.892 1.58% 0.3% 0.0 593.25 Irm.s
423 2 2092.00 9% M 1,400 1.065 0.338 0.0 476.10 1785.81
23 3 1028.00 91 M 1,028 0,000 0.000 0.0 233.95 1074.09
423 « 908,00 91 M 0.7T9 2.241 0.245 0.0 206.86 1122.42
%23 § T77T.00 91 W 0.381 0,000 0.000 0.0 176.8%5 1371.93
423 & 664 .00 91 M 0,937 2.241 0.245 2.0 151.11 734 .62
Type: Null Label: JeB253
423 Structure 7900.06 S13a. 1
423 Toral INZQUT 22577.00 5138.11 12033.38
422 to 423 Rouring 2.115 0.309
- =% AR = rzmEn
426 1 14469.00 91 M 1.147 0,000 0.000 0.0 329.77 1436.27
W26 2 1970.00 9 M 0.989 0.920 0.295 0.0 448.34 2108.30
. 3 866,00 %1 M 0.818 0.000 0.000 0.0 192,53 1192.30
‘ Type: Null Label: J&R2sé
Structure “265.00 6108.74
424 Total IN/OUT 26842.00 6108. 76 12334.46

RNy T, -



ke e e e i s M | e BB Ak Bl BL o I o o A e

423 to 424 Rouring 1,498 0.323

2oaw

$11 1 .80 0 M 0,000 0.000 9,000 0.0 0.00 0.00
Type: Wull Label: JS81§1

. Structure g.00 Baz2.n

511 Tatal IN/OUT 33569.00 T382.21 14222.80

412 to 511 Routing 0.000 0.000

SUBWATERSHED/STRUCTURE [NPUT/QUTPUT TABLE

-Sedimentology-

SEU: Sediment

SEp: Peak Sediment Concentration

S$Sp: Peak Settleable Concentration
2evw: Volume Weighted Average Settleable Concentration - Peak 26 hours
24AA: Arithmetic Avarage Settleable Concentration - Peak 24 hours

PS
J35 WS X L s cp Te # SED sCp SSp 24V 24AA
(fty (%) (hrs) (tons) (mg/l) (ml/L) (mi/L) (ml/L)
R111 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
R111 3 0,32 400.0 21,0 0.045 0,000 1 2618.%

Type: Nutl Label: JI1BIST-SWST-4
1 Structure 4653.8
151 Total IN/OUT “653.8 20353 10.78 6.43 2.89
R 112 1 0.32 400.0 5.5 0.065 0.2583 1 126.2
R 112 2 0,32 400.0 4.2 D.045 0.253 1 54.4
R112 3 0.1% 400.0 5.8 0.900 0.223 &« 88.9
R 112 & 0,15 323.0 4.640.900 0,063 3 146.1
R 112 0.15 217.0 34.56 0.900 0,113 & 985.7
R112 & 015 250.0 &&.0 0.900 0,000 & 877.0
R2 7 0,32 400.0 S5.20.045 0.09 1 58.5
R 112 8 0.32 400.0 8.0 0,045 0.000 1 72.9
Type: Null Label: J1B1§2
112 Structure Tur2.0
112 Teral IN/OQUT 7032.0 TL290 41,91 .05 &.04
111 to 112 Routing 0.331
SRLUSTERSNSUZKRLINS AT N azzzs=y o=

R121 v 0.32 400.0 17.2 0.045 0.000 1 0.0
Type: Null Label: J18251

121 Structure 0.0
121 Teral IN/OUT 0.0 0 0.00 0.00 0.00

.1 | 0.15 400.0 25.0 0.900 0.000 & 74.7

Type: Null  Label: J281S1

217 Structure 7072.8
211 Total Insout TO72.8 TE32T W3.06 9.10 4.06

—_——
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wEn ar

112 to 211 Routing 0.108

R212 1 015 400.0 17.6 0.900 0.407 & $16.8
i .m 2 0.15 400.0 14.9 0.900 0.732 & 641.8
: 212 3 0.32 350.0 5.7 0.045 0.867 1 36.3

R212 4 0.15 400.0 2.2 0.900 0.200 6 143.0

R212 5 032 400.0 4.70.045 0.128 1 73.8

R212 & 0.32 400.0 4.9 0.045 0.000 1 40.9

R212 7 0.32 400.0 3.9 0.045 0.58 1 59.3

R212 8 0.32 400.0 8.6 0.045 0.000 1 1544.0

R212 9 0.32 400.7 10.9 0.045 0.167 1 5$9.4

R 21210 0.32 400.0 4.4 0,045 0.000 1 120.9
R212 11 0,15 400.0 6.8 0.900 0.096 &4 292.9
Type: Null Label: J2B182

212 Structure 8867.0
212 Total IN/sOUY 8867.0 38889 21.25 .22 3.6
Q.‘I-I“-.B"ll"l‘ﬂﬂl‘.lIIISII---’
211 to 212 Reuting 0.767
""'U'I‘..’.l‘ll!‘&I.R.Il’.’l“l""‘l-l
R213 1 0.32 400.0 11.6 0.045 0.976 2 408.0
R 213 2 0.32 400.0 15.2 0.045 0.550 2 154.4
R213 3 0,32 400.0 6.9 0.045 0.000 2 738.5
R213 & 0.32 &«00.0 3.9 0.045 0.000 2 973.1
Type: Null Label: J287153
213 Structure 8478.2
213 Tetal IN/CUT 8478.2 21596 10.59 3.97 1.9
.12 to 213 Routing 0,95
R221 1 0.32 400.0 8.8 0.065 0.363 1 234.3
R 227" 2 0.32 400.0 5.5 0.045 0.488 1 30.2
R221 3 0.15 400.0 18.0 0.900 0.440 & 3458.8
R 22 & 0.32 &00.0 4.3 0.045 0.363 1 153.8
R 221 5 0.15 400.0 (5.0 0.900 0.482 & 1518.3
R221 6 0.32 400.9 12.7 0.04% 0.526 1 232.4
R 7 0.32 400.0 3.1 0.064% 0,000 1 165.9
Type: Null Label: J28251
221 Strueture 5083 .4
221 Tatal IN/OUT 5983.4 104729 66,42 28.27 1.42
B2 20 3 2e=a
R 311 1 0.00 0.0 0.0 0,000 9.000 0 2.0
Type: Nuil Label: J3B151
311 Structure 164661.7
311 Total IN/OUT 144681.7 36193 19.87 6.66 2.2
213 te 311 Routing 2.000
R 312 1 0.32 400.0 3.6 0,045 0.000 1 284.9
Type: Sull Label: J381S2
Iﬂll Structure 16691.2
2 Total ImsoUT 14691.2 34010 18.67 4.34 .73

m."m&..‘.‘.'..lm.’u.'l‘ amzx

311 to 312 Routing 0.549




R321 1 0,32 400.0 2.1 0.045 0.000 2 182.4
R 32) 2 0,32 4000 5.20.065 0.4992 5463
R321 3 2.15 4000 4.5 0.900 0.486 & 430.5

Type: Null Label: J382%1

-
Structure 626.2
B RS- duis TS 8 b RECE- SR L e RS e A - B TR T L o

RS

321 Total INsOUY 626.2 20623 11.10 2.12 0.82

R41T 1 0.00 0.0 0.0 0.00¢c 0.0000 g.0

Type: Null Label: JABISY

411 Structure 15317.4

411 Total [(N/OUTY 15317.4 31466 17.26 5.87 2.48
312 to 411 Routing 0.000

sean e s v -

812 1 0.32 400,90 4.7 0,045 0.000 ' 918,56
Type: Null Labe!: JAB1S2

12 Structure 15506 &

412 Toral IN/OUT 15506.6 25897 13.4% 4L.72 2.25
EL A P E R RR S L B S P 2 e s b D R 2 e L e T P T T e T ]
411 to 412 Routing 1.301

SASESARNAINNITANITICTAUGRSS e

R4&1 1 0.32 400.0 8.9 0.045 0.000 1 9804.6

421 2 0.32 400.0 8.6 0.045 0.70C 110549.9

421 3 0.32 400.0 4.5 0.045 0.000 1 3113.0
Type: Null Label: JLRZ2S1

421 Structure 23467 .4

.1 Total INZOUT 236674 12965 BV K06 2,08

&2 1 0.32 400.0 0.9 0.04% 0.000 " 33.3
G2 2 0,32 400.0 3.2 0.04% 0.272 1 8709
42 3 0.32 4000 0.9 0,045 0.272 1 7783
W2 4 0.32 400.0 2.7 0.065 0.272 1 3516
422 5 0.32 400.0 1.7 0.045 0.000 1 &3.9
422 & 0,32 4000 3.9 0,045 0,000 1 202.0

Type: Null Label: J4@282

422 Structure 25763.56

422 Total INJOUT 25763 .5 P09 L.49 2.9 1.3
&2) to 422 Routing 0.289

425 7 0.32 400.0 18.5 0.045 1.581 128%85.0

433 2 0.32 4L00.0 5.7 0.045 1.065 1 4003.7

23 3 0.32 400.0 4.4 0,045 0.000 2 22%9.%

623 4 0,32 4000 2.4 0045 2.241 7 15,8

423 §  0.32 00,0 8.4 0.045 0.000 1 3074.3

3 & 0.32 400.0 7.Y D.045 2.241 1 209.2

Type: Null Label: J48253
423 Structure $1425.3

o R L L s T T . B R Gar e

A23 Total IN/QUT 61425.3 29420 10.50 4.386 2.44

tl“llll.I.Iﬁl“.l‘ll.l.l‘lll"‘“‘ . EEavne ae
te «23 Routing 2.118

- ARRTEERISTRERNE STesansans
#26 1 0,32 4000 7.1 0,045 0.000 1 35%8.9
2 2 0,32 400.0 4.2 0.045 D0.920 1 31834

[ N R IRy Wy w Ry wra—



R42¢ 3 032 &00.0 4.6 0.045 0.000 2 1569.8
Type: Nuil Labei: J4B2S4

4246 Structure 65292.3
.zs Toral IN/OUT 65292.3 18063 8.61 379 2.21
423 to 424 Routing 1.696
P 2 b =g

R S1T 1 0.00 c.0 0.0 0.000 0.000 0 0.0
Type: Null Label: J581851

511 Structure 80799.0

§11 Toral Iw/OUY 80799.0 17598 B8.57 398 2.2%
A P A St Y] a el g smas emasw

412 to S11 Routing 0.000
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Civil Software Unsign -~ SEDCAD+ version 3.1

Copyright (C) 1987-1992.

Filename: C:\SEDCAD3\DAYLOMA
Date:

Pame'a J. Schwab.

09-29-1993 Time:

All rights reserved.

Company Name: SHEPHERD MILLER INC.

User:
13:53:06

BLC & Xmv

Day Loma Fluvial Sedimentation Analysis - Coyote & Muskrat Creeks

Storm:

3.70 inches, 200 year-26 hour, SCS Type I1
Hydrograph Convelution Interval:

0.1 br

DETAILED SUBWATERSHED [NPUT/OUTPUT TABLE

Seg. Land Flow Segmenit  Time MUSK I ngum
4 BSSWS # Comdition Distance Siope Velocity Time Conc. K X
(ft) (%) (fps) thr) (he)  (hr)
ESTszzmmzgTTacs
141 1 -a 1092.00 7.33 1.89 0.16
“b 3 £619.00 7.36 1.90 0.68 0.835
F9T 1 - 8 2985 .69 2.14  4.3% 0.19 0.188 0.360
SSSH SERSSEITTTRRRITATES
111 2 -a 3 286.00 4.5%5 1.69 0.05
- 3 731.0 2.46 1.0 0.18 0.238
111 3 -a 3 1962.00 21.02 3.2 0.10
- 3 7109.00 8.6 2.03 0.97 1,069
. :
“. (™ 3 /363,00  5.50 1.66 0.40 0.399
132 ¢ -1 ] 39v2.90 2.4 .38 0.25 0.253 0.360
T o ~ gLaATReTNREaY TFARITTR = =azs
112 & ' 3 2363.00 “.23 1.aé 0.46 0.455
112 2 +% 8 3992 90 2.13  &4.38 0.25 0.253 0.360
e =zzzx szmzex 2%
112 3 » 5 784.00 .83 1.9 0.1 o.M
193 3 =t 8 373.54 5.3 6.95 2.01
2 8 3122.58 1.9 4.9 0.21 0.223 0.3&1
112 & -a 5 323.00 3.10 1.76 0.05 0.050
112 4 -1 ] 323.3% L.66 2.15 2.04
2 8 229.51" 22.32 16.17 0.00
-3 R 48,7 §.58 7.09 0.02 0.063 0,403
ITERT =3 LSRRI SRR STTLETESD
112 S5 -a ) 217.00 34.5¢ 5.88 0.01 0.0%0
t12 § - 8 P S L.46 8,34 0.02
-3 8 1269. 16 1.58 377 0.09 0.1} 0,381
==3 sxzuz EESESTRSITISTISRTITTSCABUITIITSST DSITUAR
112 6 -a ] 250.00 44,00 6.63 0.01 0.010
a= mEEE Tz
.2 T -a 3 2488.00 $.23 1.80 0.43 0.&31
112 7 1 8 1610.50 2.48 &.73 0.09 C.09% 0,387
sas - sesz TEaLs
112 8 -» 3 995 .0 8.04 1.98 0.14 0.13%



ERESRIASREANENE T
TEE 3 1393.00 7.3 2.97  0.13
. -5 s 13796.00 370 S.77 0.6 0.797
=
E - 5 $00.00 25.00 5.00 0.03 0.027
212 1 -a 5 721.00  17.61 4.20  0.05 0.047
212 1 -1 3 33837  11.90 10.35  0.01
-2 B 7289.3 0.96 2.% 0.8 0657 0.328
T
212 2 -a 5 672.00 4.8 3.8 0.05 0.048
212 2 -1 8 995.20  2.01 4.25  0.06
2 3 5668.26¢  0.85 2.77  0.87 0.732 0.317
212 3 -a 3 350.00 s.n 1.87 0.06
2 1940.00 2.58 1.12 0.48 0.537
212 3 8 b66B .24 0.85 .77 0.87 0.8&67 0.310
= T SRS TR S ETCS TN STNINGSENERTC TR 5’",."":3‘63'--“""‘.-‘.
212 4 -a 5 861,00  2.17 1,47 0.3
b c 768.00 3.9% 5.93  0.06 0.382
212 4 -1 5 I782.75  3.06 5.23  0.20 0.200 0.377
212 5 -a 3 855.00 468 151  0.16
-b a3 944 .00 2.12 £.37 0.08 0.216
’z § - a 1891.32 185 .08 0.13 0.128 0.352
TERE" 3 1230.00 4.8 1.55  0.22
4582.00 6.80 6.57  0.19 Q.41
= naxse
212 7 -» 3 2060.00 3.92 1.39  0.41 0.408
212 7 -1 5 622 32 2.3 &9  0.35 0.368 0,372
212 8 - 3 2090.00  B.81 2.05 0.28
2886.00 5.5 7.06 0.11  0.396
212 9 -» 3 $06.00 10.87 2.31  0.06 0.060
212 9 -1 ] 2836.8¢6 2.47 e.n 0.17 0.167 0.3&7
21210 -a 3 1032.00 &.36 .46 0.20
- 3 2825.00 5.31 .91 1 0.309
21211 - 5 740.00 6.76 .80 0.08 0.079
21241 1 “ 248.01  S.73 7.1 0.09 0.0 0.404
= 33 = 3 EETPRTS EXTPRY
213 1 -a 3 1639.00 11.59 2.38 0.19 0.1,
13 1 -1 8 10000.41  0.90 2.85  0.98 0.97% 0.313
"'....8..‘.‘3!“x.--t23‘3..8It:l‘..‘“‘:‘l..l"'t’.lﬂ‘..""u.“‘a"-‘.ﬂ.-”
3 2 » 3 920.00 15.22 2.73 0.0% 0.093
213 2 -1 8 7512.96 160 3.7%  0.5% 0.550 0.348

EY 3 : SITLESTETITISITBININY



:‘W"'W" ] ] D e SRR R e e L e B il T LT i - . |
213 3 -» 3 1642.00 4.9 1.84 0.22
-8 8 2002.00 3.00 S.19 0.11 0.32¢
ATUTUATTRRTRR
13 4 -a 3 1020.00 3,92 1.3% 0.20
- b 8 7674.00 2,87 5.08 0.42 D0.624
221 1 -a 3 1085.00 8.76 2.07 0.15
-5 8 1035.00 2.13 &.37 0.07 0.211
2941 = 8 6268.04 2.55 479 0.36 0.363 0.369
221 2 -» 3 904.00 5.53 1.5 0.15
B B 761,00 B8.10 B.54 0.02 0.176
221 2 3 2957.32  4.76 6.53 0.3
-2 8 6268.06  2.55 4.9 0.36 0.488 0.37%
| 221 3 -a 5 668,00 17.96 4.2¢  0.04
b 8 S02.00 49.80 21.17  0.00 0.0%0
221 3 « 8 1769.81  4.52 6.38 0.08
-2 8 6268.06 2.55 4.7%  0.36 0.440 0.375
221 & -a 3 $20.00 .35 ‘.76 D0.08
‘b 8 3250.00 2.46 477 0.19 0.273
221 % + 8 6268.04 2.55 4.79 0.3 0.363 0.369
221 5 -a 5 $32.00 15.03 3.88  0.05
. B 8 599.00 3.3& 5.48 0.03 0.075
221 § 8 1710.28 1.75  3.97 0.12
-2 8 826806 2.55 &4.79 0.36 0.482 0 385
221 6 -a pt 1500.00 12.87 2.49 0.17
B 8 396.00 13.89 11.38  0.01 0.177
221 46 -1 8 2B35.99 2.85 4.88 0.6
-2 8 5268.04 2.55 4.7 0.3 0.524 0.369
221 7 -a 3 995,00 8,04 1.98 0.%
-t 8 &735.00 2.38 4.62 0.40 0.543
512 1 -a 3 1924.00 356 1.32 0.2
b - 4238.00 2.36 .81  0.26 0.4t
EBET =
321 1 -» 3 B87%6.00 2.06 1.00 .42 2,423
521 2 -a 3 970,00 S5.15 1.59 0.17 0.169
321 2 8 7%14,32 1.89 &.12  D.s0 0.499 0.3%
S35 5 ~a 5 1M00.00  4.50 2.12 0.13
-5 8 1990.00  2.76 4.99 A1 0,261
. 3 -1 1 T613.68 2.10 435  0.49 0,486 0.356
412 1 -» 3 1692.00 4.73 1.52 o.M
b 8 6249.00 3.20 S5.37 0.32 0.832
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:

_.r__ll.*lll\-lwll-lI\ M—— . — -~ e g — e N W SNNp S ve— P —
421 1 -» 3 1343.00 8.9% 2.0 g.18
-b 8 23432.00 2.99 5.19 1.26 1.433
ETINE
421 2 -a 3 1388.00 8,65 2.06 Q.19
b 8 23383.00 1.20 3.8 1.98 2.165
$21 3 -a 3 1791.00 L.47 1,48 0.34
“b 8 146428.00 2.77  5.90 0.80 1.138
IUEWIBET
422 1 - 3 2299.00 0.87 0.85 0.98
b 3 1196.00 3.36 5.8 0.06 1.038
622 2 -2 3 1891.00 3.7 1.25 0.42
) 8 14726.00 2.T2 4.9 0.83 1.2¢8
422 2 1 8 3731.48 1.81  3.80 0.2 0.272 0.345
22 3 = 3 3234.00 0.93 0.467 1.33
b 8 23084.00 1.9% 4. 1% 1.58 2.880
422 3 -1 8 37T31.48 1.1 3.80 0.27 0.272 0.345
LZFTTEITS AT B =
422 4 -2 3 1493.00 2.68 1.15 0.36
b 8 10199.00 137 3.5 0.81 1.1867
422 & 8 3731.48 1.81 3.8 0.27 0.272 0.345
422 5 -» 3 114400 1.7% 0.93 0.34
-] 8 2480.00 «.86 4.60 0.10 0.447
. 2 6 -2 3 2587 .00 3.87 1.38 0.52 0.522
«23 1 -2 3 2837.00 18.47 3.0% 0.26
e 8 12736.00 3.30  5.45 0.85 0.8%2
“ 23 -1 8 19652.72 1.38 ' 3.48 1.58 1.581 0.33
£«23 2 3 2090.00 5.74 1.68 0.35
8 16716.00 2.1  4.40 1.08  1.400
423 2 8 12288.80 1.1 3.20 1.07 1.085 0.325
423 3 +» 3 1243.00 6.6 1.78 9.19
] 8 1314400 2.13 4.38 0.83 1.028
623 & - : 4 1636.00 2.4 1.09 0.42
D 8 7572.00 3.7 5.7 0.36 0.779
423 & 8 13283.06 0.30 1.65 2.26 2.261 9.245
23 § -a 3 13¢3.00 8.8 2.05 0.19
] 8 4577.00 “.8 4.58 2.1% 0.381
423 & -» 3 1767.00 1.13 . 0.66
b 8 6479.00 “.83 5.4 0.28 0.9%7

.3 & -1 8 13283.06 0.30 1.65 2.24 2.261 0.245

FHRXEPEITRL LS
1126.20
151%51.00

1.87
.43

1.117



£.19 1.43

§159.19 .6 . 0.920 0.295

129400
5871.00 . . 0.818
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APPENDIX D
LABORATORY TEST RESULTS
AND SAMPLING INFORMATION
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INBERG-MILLER ENGINEERS

124 EAST MAIN STREET RIVERTON. WYOMING 82301.4387 307.8%6.8136
. Novemper |3, 1992 S930-3%

Eoergy Fuels Nuclear, Izc.
One Tabor Cancar, Suice 2500

o Vot |

Denver, Colorado 80202
ATTENTION: MR. BILL ALMAS
RE: DAY LOMA MINE
Gentlemen:

The following is a reporz of the following services which we have provided for
the above~-referenced project:

Drilling and sampling (imcluding test boring logs).
Laboratcery ctesting of selected soil samples.
. Surveying and drafting test boriag locations.

L
. .

These 3services have been completed per our Seprember 29, 1992 Service
Agreement which was executed by Energy Tuels Nuclear, Inc. onm October !, 1992,

e o A
FLELD EXPLORATLON

ald work was perZormed usizg a Mobile 3-37 sruck-apunted drilling rig at
z2 on October 12 and 13, 1992, Seven (7) test borings were advanced to
depchs ranging fr 14.0 go 21.5 feec. Drilling was perforzed using 8.3"
diamecer hollow-snaft augers. The augers act as contizucusly advancing stael
casing. The methed prevents test holes {rom caving in above the levels to bde
tested. Sampling tools are lowered inside the hollow stem for tastiag imto

undisturbed soils.

-
s
-

-

/

Drilling and field sampling were performed according to the following standard
specificacions:

35 "Soil Investigation and Sampling by Auger Borings,"™ ASTM Dl452.
2 Sampling with . two-inch 0.D. split-barrel (splic-spoon) per ASTM

Di386, "Penetration Test and Split-3arrel Sampling of Soils.”
Forzy-eight (48) such tests were performed.

Ll

Sampling with a 2.5~iach 1I.D., thick-wall sampler driven wich
procedure and effort of ASTM D1586. Four (4) such samples were

. cbtaised.



AL

Energy Fuels Nuclear, Inc. $930-RX
November 13, 1992

Page Two

The soil samples were field classified by the Field Engineer, sealed in
containers to prevent loss of moisture and returmed to our laberatory. They
were then inspected by the (Ceotechnical Engineer prior to the preparation of
this report, and reclassified visually in accordances with ASTM D2487.

A field log was preparsd for each boring during exploration. After che
recrieved samples were checked in the laboratory, a Final Log for each borinmg
was prepared which contained the work method, samples recovered and the
indicacion of the presence of varipus scil types. The Final Logs are enclosed
as YELLOW SHEETS.

The Final Logs comntain both factual and interpretive {nformaction. On the
Final Logs, horizontal lines designating the interface between differing
materisls encountered represent approximate boundaries. The transition
between soil layers is typically gradual.

LABORATORY TESTING PROGRAM

As specifically requested by Mr. 3ill Almas (Energy Fuels Nuclear, Inc.) and
Mr. B3arry Carlson (Shepherd Miller, Inc.), the followi~g laboratory soil tescs
weres performed:

- -
wesd b

Moisture Content (ASTM D2216)
Unit Weight Decerminacion (ASTM D2937) 3
Sieve Analysis - #1200 (ASTM D1140)

LS
. . .

The resulrs of the above-listed scil tests are as follows:

Passing Dry Unitc Water

Sample Sample No. 200 Sieve Weight Content

No. Depeh (Fe.) (perceat) (BCT) (percant)
dl-i=J8 3.5 to 8.3 30.<
HL=-2-2 2.5 to 3.0 3.7 109.2 13.8
AL-2-4 7.5 to 9.0 14.5
HL-J=68 13.0 to 14.0 41.%
#L-8-3 5.0 ¢ .5 24,7
HlL-8-4B 8.0 zo 8.3 35.9 104.0 18.9
HL-8~3 10.0 to 1.5 92.4
HL~-8-8C 13.5 to 14.0 15.8 110.8 10.4
HL-9-2 2.5 to 4.0 36.5



\ () 7]
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Energy Fuels Nuclear, Iamc. $930-3X
November 13, 1992
Page [hree

SURVEYING AND ORAFTING

On Oczober 24, 1992, ocur survey crew was present on the site to survey che
test boring locaticms. The control point used in the survey for the basis of
location and elevation was the section cormer common o Sections 13, 14, 23
acd 24, T.32 ¥., R.91 W. & P.M., Fremomt County, Wyoming. Folloving the
complecion of che field survey, the ctest borings were plotted om the
"Reclaized Areas” map you provided to us. We have enclosed this map for your
use as requestad.

CLOSURE

We appreciate the opportunity to be of service to you on this phase of the
projecs. If you have any questions regarding the information comtaized
herein, or if we may be of further assistance, please contact us.

Siacerely,

INBERG-MILLER/

|

\7

. Jpu C. Eowell,
“SJocrechnical Ingineer

JCH:der: 801180



Project: Dav Loma Mine

LOG OF TEST BORING NO. ®-1L

Job No.: $930-RX

Location: Gas Hills, Wvoming G.iienc: Toorgy fuels Suclear, Isc.

Surface EL. (Ft) 3encamark(Fe)

/
0EPT™™ / samPuing /

N YRE  “0
DEFT™ (P
7 RECOVEAY (im

SCIL DESCRIPTION

i 03;:: s 11Hcdiuu desse, dry, light r|
ey | brown, samdv SILT 0.5 |
= « 2= =« =/ Mecium dense, aamp, Lignt !
| av— | elive gray, clayey, fize to |
e . - | medium SAND '
— 29" I \
| 2.5=4.0 | 3.8 §
L 16_ | Seiff, damp, light olive
| gray and grayish blue, sil:c
o J LAY with some fine sand
SF=g3.3" "
' -
5.0-6.5
L-38, ..
- -
- » = = | ==30me Teddish bdrown below
§5-3 8.0
[ 7.35=3.0 i |
t .17 9.0° |
| | Medium dense, damp, gray and |
' 10 b == = « = | black, clayey, fine to !
T 85-3 sedium SAND with occassional |
| sA B N {
| 10.0=11.5 | fine to coarse gravel (ta;--;
L 17 _ _! ings) ;
|
e ] |
= e W e -
| 33=a { ;
| 12.5-14.0 | ]
on— - -:b— - -: ------------ Y 3' ;
2 ' i
15 |
| |
!
| {
, !
| {
| |
| ’
|
]

/Q/é’?/i /‘YM/LL

/&, /8
/ \7 a2 2 El OTHER |
/ F e, (TR -y mm |

13 -4200=80.22

s

i

WATER LEVEL OBSERVATIONS i

DRILLING AND SAMPLING NQTES

Initial Occurrence While Drilling Dry
e e e

Tizme After Drilling O hrs
Depth to Wacter drv
Depth to Cave-In 10.4"

Date Begun 10-12-32 Comp. 10-12-92

Crew JCH/ Rig Mobile 8-37
Method 3.5 Diamecer H.5.A.

Terminaticn Depth: 14.0"

INBERG - MILLER ENGINEERS



Projecs: Dav Loma Mine

LOG OF TEST BORIN.J NO.

m'-

Job Ne.:
Lnerzy ?ucls‘iﬁclcar. tae.

2

5930-RX

Location: Gas 8ills, evoming Cllenc:
Surface EI.(Ft) Bencamark(Fe)

DEPTH MPLING
Ay %T.T / SOIL DESCRIPTION
DEFTW o

AECOVERY (100 /

<Medium dense, dry, light

l 0.0-1.5 brown. sanédv SILT 0.5°
°_7_ e L7 _ _| Meaium dense, damp, ligne
— reddish tan and clive gray,

Lo silcy, fine to medium SAND

DC-I T 7| with some clav 3.0°

‘ 2.5«4.0 Seizf, damp, olive gray,
— . 18 | siley CLAY with fine to

l sedium sand and gravel seams
el ol X Bl

I 5.0-6.5
A

? l
——-.L. ..... ;

—  §5=¢ 8.0
| 7.5=9.0 -otersedded zediuxm dense.
[ | - . | damo, L-;nc oliver gray,
T N clayvey, fine to medium SAND
' 10 L . s - o and s:iff. damp, light olive
- | §5=3 | §Tay sandy CLAY
| 10.0-11.5 |
| T L.
| —— |
i ]
| [ 7533~ - |

""'iz:.s-aa.a I

| 18

, ( “s8.7 -~
e 15.,0-16.5
? pedlae. 17.0"
-°‘é ¥edium deuse s loose, damp,
.__T “s8-3 T T | olive gray, clavey, fine to
27.53-19.0 |wmedium SAND (sailings)
16

(Log Continued on Nex! Page)

24

&

24

- e

O e

WO

o e

~#200=34, 72

-4200=14,52

INBERG - MILLER ENGINEERS



LOG OF TEST BORING NO. 4 _,

. Cont.
Projecs: Dav Loma Mine Job No.: 5030=-’X
Location: _Gas 3ills, Wvowiog LCiienc: Ioerey Tuels Nuclear, Inc.
Surface EI. (Ft) Seccamark(Fe)

QR o
/ RECOVERY lim

h-oem /smp-.mc. / /:’ dé’?/"‘/
iy -;-.7-.3-/ sowcescemon /865 €12/ 5
e/ o

§5~5% 3 i

’,n 3l Loose, damp, olive gray, 10
F 'l,"' clavey, fine to medium SAND
o R B S I e . 213"

Lo
o

(=
wn

l

B

- e

e

WATER LEVEL OBSERVATIONS

ORILLING AND SAMPLING NOTES

Inicial Occurrence While Drilling Drv
Time After Drilling O hrs

Depth to Water dry

Depth to Cave-Ia

16.3"

Date Begun 10-12-32 Comp. 10-12-92
Crew JCH Rig Mobile 8-37

Mechod 8.5" Uiamecer H.S5.A.

Terainacion Depth:

21.5"

INBERG - MILLER ENGINEERS
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LOG OF TEST BORING NO. 4 _,

Projece: Dav Loma Mine Job No.: 3930-2X

Locatiom: Gas Hills, Wwvoming Clienc: Enerzy -uels Vuclear. Inc.

Surface EI.(Ft) " Senchmark(¥e)

/

DEP™ / SAMPLING

/8
:\
# / Nex e SOiL CESCRIPTION § .—"} g/
AECOVERY v * /
M
| §8-1 P -~
| 0.0-1.5% Medium dense, dry, lighe J 1§
\ s brown, sandy SILT 0.3"
= o'» = | 5¢i2 co firs, damp. ligne
— | olive gray, sandy CLAY with
T - | incermictzent silty, fine %o
2.5;«.0 medium sand seams 18
L
|
5 Rl
] 5.0-6.5 21
L. 18 _ _
DC-a
§.5-8.0
B
-‘I- ..... ‘
| | |
, |
10 r ~g3.3 ~ = | Possible tailings(?) from
.......l 10.0=11.5 | 10.0' o 12.0 6|
f “33.2 - -~ | More sand and moisc from { ’
1 12 stap | 13.0" te 15.0° |
.-.15. | 5 ~4200=42.6%
| 1
BT osEr t T
| 15.0-15.5 ! 26
17
|
- !
|
é
|
{Log Cantinued on Next Page)

INBERG . MILLER ENCGINEERS
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LOG OF TEST BORING NO. .

$5-3 I 488 14 4
20.0-21.5 Very stiff, damp, light olive

i — £ gray, sandy CLAY

i .

|

WATER LEVEL OBSERVATIONS

DRILLING AND SAMPLING NOTES

Inizial Occurrence While Drilling Drvy
Time After Drilling O hrs

Depch to Watear d;z

Depth to Cave-In

Date Begun 10-12-92 Comp. 10-12-32
Crevw JCH/ELL Rig Mobile 8-37
Method 8.5" Diamecer H.S.A.

Termipaticn Depra:

&1:3"

3, Cont.
Project: Dav Loma Mine Job No.: 3930-2X
Locacion: Gas Hills, 9'0'13!;-tiitat: toerzy ruels Nuclear, Inmc.
Surface EL.(Ft) S8enchmark(Ft)
/f / J/ / 4
\
2EPTH / SAMPLING » /& & /a/ bl oy
o e SOIL DESCRIFMON & /ae) S /57 Ya i
/ oeemeim S /N oR OTHER |
J RECOVERY (im -

INBERC - MILLER ENCINEERS




Project:

Dav

LOG OF TEST BORING NO.

Loma Min

HL-3

Jeb No.:

Surface EL.(ft)

Location: .-Ecigii.ls. Wvoming Liieat: CEnerzv fuels Nuclear, Inac.

3930-3X

Benchmark(Fe)

15

C

DEW /

QEFT™
ARCOVERY 1M

EMP&IN
ot G ////

/h é\/
SOIL DESCRIPTICN
N /j;//,p

{ So=1 1
| 0.0=1.8 1Loou. dry, lighec bravn. f 3

" 5 sandv SILT
| 16 y—— . -
P oness Mecium dense, danp.gf.gnt
| { reddish tan and light olive
T teg.3 - < | gray, silty, fine to medium
| 2.5-4,0 |40 BT
; L Some sand and gravel below
| A ov
| -
r Tss-3 T T
l 5.0-6,5 121
S LS
r
1
]
| S§5=a |
| 7.5-9.0 | 8.5' (17
! _ 18 _ _[5tifz, moist, srown, sandy !
| CLAY (possible tailings?) ||
‘ ! 10.0° 1§ i {
I 785-3 T -] Loose, moisc, lignt reddisn | g {
| 10.0=-11.5 | tan and light olive gray 16 |
| _ 18_ _ _|clayey, fine to medium SAND L
| ] ! !
| ! |
[ "s8-3 " 7|
(12.5~14.0 | 9
| - | |

WATER LEVEL OBSERVATIONS

DRILLING AND SAMPLING NOTE

Initial Occurrence While Drilling Dry

R et
Time Afzer Dri
Depth to Water
Depch to Cave~-In

1liag 0O hrs

ary
10.2"7

Date Begun
Crew JCH/ELL

10-12-392 Comp.

10-12-92

Rig Mcbi.e 8-3)

Method

8.5" Diameter H.5.A.

Terminacion Depth:

14.0°

INBERG - MILLER ENGINEERS



LOG OF TEST BORING NO. -3 1
\
P?roject: Dav Loma Mine Job No.: 3930-3X% |
Lovation: Gas Hills, WYOoming L.ienc: fhc:;y Fuels Nuclear, Inc. |
. Surface EL.(Ft) Senchmark(Ft) |
/.’ j/ /
DEPTH / SAMPUING / /g
M) TNee s SCIL DESCRIPTICN /
/ DEPTH (F7 /<
/  aECOvVERY 1w /
| PR Medium dense, dry, light - | |
I g TR - - . g - N ! A
-—-; 0'?5"5 rown, sandy SILT 0.5" it
e -fhen:ua dense, damp, lLignt }
e L 'rednish tan and light olive ‘ I
~33.3 ~ T gTay, clavey, fine to medium i
1 2.8w,0 100 21|
L Low |
] :
05 I "s3-3 - - : |
| 5.0-8.5 12 =$200n24,7%
b
""" 7.0°
F L. ... Very sciii to sciiz, damp, ; f
L r DC~e reddisih tan and olive gray, | |
| 7.5«9.0 |sandy and silty CLAY 33 18.9 123.7 -#200=935.9%)
COE S L | | 104.0 ;
| !
10 -s8.3 = ~| +
110.0-11.5 | ‘ 191 -4200=92.4%,
| 17 11.5" | | i
e e e e . - |
B iDansa t0 pedium dense, dlack, | |
L cow o= gray and dark olive gray, |
_— DC=-n iclayey. fize %o medium SAND i |
| 12.5=14,0 [(cailings) 135 10 J 122.3 ~-4#200=(5.8%)
| _ 18 | | 110.8 |
s o - - - - | '
3 T sty - |
{__ [15.0-16.5 |20
1
- - :5— - e e w E w W W o W W - 16,5'
A
E |
 —— |
bt
| |
WATER LEVEL OBSERVATIONS l DRILLING AND SAMPLING NOTES
I
Inittal Occurrence While Drilling ODr~ l Date Begua 10-13-92 Comp. 10-13-52
Time After Drillimg O hrs | Crew JC3/ELL Rig Mobile 3-37
. Depth o Water ’ dry I Mecthod 2.5" Diameter HfS.A.
Depth to Cave~In i1.9' ¥ Terminacion Depch: 15.5"

INBERGC - MILLER ENCINEERS



LOG OF TEST BORING NO. HL-9 o
‘ |
H 1
Project: _ Dav Loma “ine Job No.: 5930-3% i)
Locacion: Gas dills, Wvoming Cllent: Coerzy fuels Nuclear. Isc.
I Surface EL.(Ft) Senchmark (Ft)
/ /. /
\
QEPTH 7 SAMPLING / - /é"e‘/;
#n ETIE SCIL DESCRIPTION & Jex/ & 2
SEPT T /° \-/ o
/ =ecoveny im / ®/ ;
| §5-1 dium 4 dry, ligh
| 0.0-1.5 T:. -um dense, 4ry, light, =~ 21
o brown. sandy SILT 0.5"
= = == = «| Seiif, damp, Lignt recdisn
——t tag and light olive gray
- "$3.3 < - clavey, fine 2 medium SAND
—_— z 3 3.0' -
i "?8"3 Medium dense to loose, damp, - 30018, 38
w=—te = == = =| light reddish tan and light
olive gray, silty, fine to
b "% e W we W 4
05 {- 533 medium SAND
| 5.0-6.5 19
L 18
r | 7.0°
. g Sciii, moisc, olive gray,
| S8=w | sandy CLAY
‘ 7.5=9.0 } 7
N SNy © PR
) ‘ .
@ | ‘
OF 3 - | .
| ___|10.0-11.5 | 9
‘ 1 17 f
| =~~~ | l
= |
| {
| [ Ts8-3 i 13.0"
| 12.5-14.0 | 3eifs, damp, gray acd blacx, 33
R & S | sandy CLAY with some gravel
g | (tailings)
i
13 T ~s8.7 |
15.0~16.5 16
| 18 -
oo o o e -
-
—
20.0°
{
|
I
®
(Log Continued on Next Page;

INBERG - MILLER ENGINEERS



LOG OF TEST BORING NO. ia daas

Project: Dav Loma Mine Job No.: 5930-3X
Location: Gas Si.18, Wwvoming Gilient: ctoerzy rfuels Vuclear, Ilsc.
Surface EI. (Ft) Benchmark(Fe)
!
|
/ /
CEPTH SAMPUNG
N vee - wa SCIL DESCRIPTION ,;a 'L
/ OTHIH
] =
| 20 ?;.1.5 sandy CLAY 25
e e 21,5
T
| 5
——a—I :
| i
25 i
|
i
‘ ! 30
3 | | |
| 5
3s § |
. |
|
|| | e F
WATEHR LEVEL OBSERVATIONS DRILLING AND SAMPLING NOTES
Ioicrial Oceurreace While Drilling Drv Date Begua 10-13-92 cm 10-13-92 |
Time After Drilling 0 hrs Crew JCE Mobile 5-57
. Depth to Water dry Method 8. wa—iu-ur ! S.A.
Depth to Cave-Ia 7. Termizacion Depth: 21.3"

INBERG - MILLER ENGINEERS



$930~-3X

LOG OF TEST BORING NO. o _,,
Projecz: Dav Loma Mize Job ¥o.:
Location: Gas Hills. avoming Cllemc: Imerzy fuels Vuclear. Inc.
Surface zITTTET""""‘!:EESEZ&k(r:,
CEP™ SAMPUING
n BT SOIL DESCRIPTION
DEFTw T
! Osgz,l s Tcdiua dense, dry, brown, =~ 17
1 .‘6‘“ | |sandv STLT 0.5 .
- - - |Seifz, damp, lignc readisn
p— | jtan agd light olive gray,
- =53.3 = - |sandy CLAY with clayey fize
| =2
pm— _ ; to medium sand seams and
' 2.5=4,0 1 20
17 ayers
s e - - - - -
os o 3.8
[ "§3-3 Medium decse, damp, olive
| 5.0-6.3 |gray and black clayey, fine 38
_ +7_ _ _|tc medium SAND (poseible
| tailings?)
|
| 788X 7T
| 7.5-8.0 | 23
e b« 27 L |
ko f_ L 10.0"
[ 85=3 TFirm to very sciif, moist,
[ |10.0-11.5 jolive gray and bluish gray, 9
L _ 18 _ _Isandy ClLaY
- E [ !
- o s ow ow | |
| 55—'3 ! - '
_— ? 12.5=14.0 Very moist at 13.0 5
s 1
» f “s§-7 = °
15.0-16.5 40
~ .
L.i8
= |
|
-
|
|
l
)
!
(Log Continued on Next Page:

INBERG - MILLER ENGINEERS




LOG OF TEST BOR'NG NO. u_lo' Count.

Projecs: Dav Loma Mine
Location: Gas 44118, Wvomisg  Cllent:
Surface Ei.(Ft) Fencomark (Fe)

Job No.:

5930-3X
Toerzy fuels Nuclear, Isc.

-

$5-3
20.0-21.3

Sciff, moisz, olive gray
sandy CLAY

i T &

e e

WATER LEVEL OBSERVATIONS

ORILLING AND SA

MPLING NQTES

Initial Occurrence While Drilling Drvy

Time After Drillizg O hrs
Depth to Water dry
Depth to Cave-Ia i8.3"

Date Begun
Crew

Mezhod
Terminacion Depth:

10=-13-3
JCH

2 Comp. 10-13-92

Rig

5.5" Diame

Mobile B-37

ter H.5.A.

2.3

INBERG - MILLER ENGINEERS
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o8- 2'_' 1983 O8:03 303 S8S 0830 ENERCY FUELS NUCLEAR B,

/ ENEFGY LABORATORIES, INC.
/ fﬂfﬂﬁy BOX 3288 + CASPER WY 82602 ¢ PWONE (307) 235-0518

/ m" / 3" NORTW CENTER. SUITE 100 +« CABPER WY 828601 +« FAX (30T 2341639

<
]

SOIL ANALYSIS REPORY - ENERCY FUELS
Project: Gas Hills
Report Date: 08/11/93

LAB I.D. SAMFLE Date Ra226 Net CPM 1 Net CPM 2 (A= - A*)/he 3
1.0, Sawpled (Chemical ) A* L0
pCi/g
§3-28610 HL-l-6, HL-1-5 10-12-93 58.9 : 0.7 262.5 275.3 0.0465
Composite
§3-28611 HL-9-7, HL-S-6 10-12-93 34.4 : 0.6 95.0 110.2 0.1379
Composite

L A" - Net CPM after de-emanation
3 A= - Net CPM after full ingrowth
3 (Ae =~ A")/A= Radon Emanation Coefficient

Report Approved By: SR 7‘39

e 23380810 er

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



08-23~-18983 08:03 303 S85 0820 ENERQY FUELS NUCLEAR rP.02

/' ENERGY LABORATORIES, INC.
/fﬂfﬂﬂy/ PO BOX ”“B'O cavot':swsv o?&z + PHONE 1307 238-0818

‘m" / 294 NORTH CENTER SUITE 100 + CASPER. WY 826081 + FAX (307 2%4-18238
J

SOIL ANALYSIS REPORT - ENERCY FUELS
Project: Day Lowa
Report Date: 08/11/93

LAB I.D. SANPLE Date Yime Ra2lé Net CPHM 1 Net CPM 2 (A - A*)/Re
1.D. Sampled Sawpled (Chemical) A Ae
93-24420 BG-4 07-07-93 18:00 6.1 2 0.2 25.3 1.4 0.1843
93-24421 BG-6 07-07-93 15:00 4.1 £ 0.2 ] 13.8 0.4779
$3-24422 BG-12 07-07-93 15:00 186 ¢ 1.3 544 562 0.0338
§3-24423 BG-1% 07-07-83 15:00 3.0 £ 0.2 12.7 19.0 0.3316
93-24424 B6-20 07-07-83 15:00 105 ¢ 1.2 511 548 0.0692
93-24425 HL-8 07-07-93 15:00 1.9 £ 0.1 8.8 15.3 0.4248
§3-24426 HL-10A 07-07-93 15:00 5.0 £ 0.2 - & 5y SR 34.0 0.1853

L A" « Net CPM after de-emmnation
# Ae - Net CPM after full ingrowth
3 (A= - A*)/A= Radon Emanation Coefficient

Report Approved By: AL 73@____

Wk #3T4420  aft

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES
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COST ESTIMATE
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j JOB 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 astimated 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
185 days.

Reshaping the outslope will reguire 132,400 compacted cubic
yards of material. Of this, 97,850 cubic yards will be
obtained from the spoil pile with the remainder coming from
job site excavation. Scrupers will move 132,250 cibie yards
of material. Two 20 cubic yard push pull scrapers will load
and haul about 40Q bank cubtiec yards of matarial per hour,
given the conditions and haul distance for the project. At
2899 cubic yards per day, the scrapers will oparate 47 days.
The plan calls for building the outslope from the bottom up
80 as to get good compation. Some bulldozer pushing will be
required on the spnil pile inditially, but the hauls generally
will Ue flat. 1In addition to the scraper units, a 370 hp
bulldozer, a motor grader, a SQ@2@ gallop water truck and a
compactor will be required for rashapir the outslope. A
minor amount of excavation will be accumplished with a

. bulldozer in areas such as the gullies and for short pushes.

Ag shown later on a materials handling exhibit. the range of
rock to be emplaced varies from sand to 72 ineh pleces.
Handling this range of material ecalls for a 2 1/2 ctubic yard
loader and a 25 ton hydraulie execavator or arane. For the
majority, the material can be spottad whers it i& to he
emplaced. The production rate of enplacement varies from 500
cubic yards per day to 17% cubic yards per day. Fer
eSLimating purposes, each unit {2 rated at 300 cubic yards
per day. Four laborers have been included in tne astimate
for rock emplacement. With 64,250 cuble yards oy material %o
be emplaced, the job duration is 107 days.

The haulage fleet required to transport material to the site
is silzed at 620 loose cubie 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 trueks,
each hauling 25 loose cubie yards, will be required. In
addition, a § 1/2 cubie yard loader and a 370 hp bulldozer
will be used for icading the trucks. The haul road will be
maintained and dust will be allayved with a motor grader and
water truck. The additional equipment s 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 trueck can better
cope with the job conditions.

On site testing of material will be required for gradation
and durability. A3 estimated Dy Shepard Miller, one

BPdation test per 5000 cubic yards will be required at a
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DAY~-LOMA
HEAP LEACH REMEDIATION
COST ESTIMATE

Based on data provided by Shepard Miller Inc. of Fort
Collins, CO, the estimated cost for remediation of the Day
Loma heap leach site is $2,779,00@. The SMI hydrological
study of the site has resulted {n 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 ag wall 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 208@ ft. drainage
channel with apron and drop structure is to be constructed to
cope with design runoff in Coyote Creek. This report only
conglders stabilization in place as proposed by Shepard
Miller.

ABSUMPTIONS

In deriving a cost estimate for remediating the heap leach
site, certain assumptions were made which weig¢gh heavily on
the unit costs of materialsg and emplacement. These
assunmptions include the following:

T n i1t 4 ket Material. As Western Nuclear Inc.
is planning to set u, a granite quarry for their upcoming
riprap requirements, .t is axpacted that the nacaessary rock
materials can be obtained from that sourca at their
estimated cost of §9.82 per looss cubic yard plus an
allowance of 51.50 per cubie yard for additional screening or
crushing. With an estimated cost of $19.93 per loose cubie
yard for loading, hauling and haul road maintenance, the

total cost for riprap materials at 821 . .cy is less
expensive than an alternate sourcs - “= Entarprises. That
firm's charge for ri- "ap to the Gas "' . '3 runs $20.008/ton or

about $27.09/1cy.

Qutsliope 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
machine placed, without much need for hand enplacenent.
Should hand emplacement be required, costs for emplacement
are variously quoted between $15 and §18 par cubie vard, In
addition, rock mulch emplacement on the heay leach cover is
three inches thick. Should a six inch thickness be reguired
because of NRC preferences, an additional 190,500 cubic yards

of material will be required which will add S3908,002 to the
estimated cost.
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cost of $1500 per test. One durability test per 10,900 cubic
yards will be required at a ceost of $650 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 eclerk. On site
engineering and inspection 18 included in a five percent
allowance for angineering costs.

An allowance of five percent of project costs is included for
engineering, pre-project tests and lab fees. This allowance
accounts for studies, raports and on site clerk-of-the-works
engineeéring activitiee.

It is expecred that the spoils and traffic areas will have %o
beé revegetated. 1In laying back the spoils bank to a 2.5 to 1
slope a2 four acre disturbance will be incurred.

Other cost items such as home office expenses and a

reasonable contingency allowance are shown saparately and
below the line for identified costs.
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DAY LOMA HEAP LEAC 0
. 8 SES1p
NRC Licence Amendment S 150,002
Reshape Qutslope 221,428
Gully BExcavation 3,578
Riprap, Rock Mulch, Filter Bed Mining and Hauling 1,376,878
Riprap, Rock Mulch, Filter Bed Emplacenment 191,611
Testing 16,500
Supervision, Staff and Surveying 128,940
Indirect Costs 31,228
Mobilization and Demobilizatin.. 49,0402
Revegetate 4 acre Spoil Area 1.600
Subtotal $2,170,794
Home Office Overhead @ 5% 130,248
Subtotal $2,301,042
Engineering, Test and lLab & 5% 115,852
Subtotal $2,416,0294
Contingency @ 15% 362,414
Total Estimated Cost $2,778,5%08

$2,779,000




