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} SUMMARY SHEET FOR ENVIRONMENTAL
1MPACT STATEMENT

( ) Draft Environmental Statement
. (X) Final Environmental Statement

Responsible Agency Office - Office of Nuclear Material Safety and Safeguards,<

Division of-Fuel Cycle and Material Safety, U.S. Nuclear Regulatory Commission
J

1. Type of Action

Administrative Action (X)
Legislative-Action ( )

2. Description of Action

4

This statement is related to the proposed issuance of an operating
license to Rio Algom Corporation for the Humeca Uranium Mill in San
Juan County in southeast Utah.

3. Summary of Environmental Impact

The Humeca Uranium Mill is a carbonate-leach uranium ore refining
plant with a capacity of about 500 tons of ore per day. Although
the present licensing action does not extend to mining, the state-.

ment considers the environmental impact of the combined mining and
milling project to be conducted by Rio Algom Corporation.

The environmental Lapact, including adverse and beneficial environ-
mental effects of the Rio Algom Uranium Mill, is as follows.

I

a. Temporary (about 10 years) reassignment of use of about 120
-acres of land out of the total 2,573 acres controlled by Rio,

Algom Corporation.4

.

b. The removal of an estimated 8.4 million pounds of uranium

f concentrates as a natural resource. Thismaterialwigl
eventually be used to produce approximately 6.09 x 10
megawatt-days of electricity.

; c. Removal and diversion of approximately 100 gallons per minute
of local. groundwater,

d. Stimulation of the local _ economy through payment of taxes and
direct employment of about 200-persons in San Juan County over

; the_next 10 years. Rio Algom estimates they will pay out over
.$11 million in salaries over this period of time.

!

.

1

1
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e. The creation of. stabilized tailings piles covering about 45
acres involving approximately 1,850,000 tons of solids con-
taining solidified waste chemical and radioactive uranium and
its daughter products.

f. Discharge of small quantities of chemicals and radioactive
materials -(that are not expected to produce discernible

,

effects) into the local environs.

4. Alternatives Consium..

The following alternatives to the Humeca uranium project were
considered:

'

A. Processing of the Ore at an Existing Facility.

B. Use of an Alternate Mill Process.

C. Alternate Tailing Storage.

D. . Alternate Equipment and Operating Procedures.

E. Substitute Energy Sources.

5. A tabulation of all Federal, State, and local agencies and other
sources from which written comments have been received is listed
below:

a. Fnvironmental. Protection Agency, Washington, D.C.
b. Department of the Army, South Pacific Division, Corps of Engineers
c. Department of Health, Education and Welfare

'd. Department of Agriculture
e. Department of Housing & Urban Development
f. John Y. Cole, Attorney at Law, Palo Alto, California
g. University of Utah for Utah Department of Development Services
h. Department of Transporation, United States Coast Guard
1. United States Department of Interior
j. Federal Power Commission

6. In view of the fact that Rio Algom now intends to patent the land, a
full term license will be issued subject to the following conditions:

Rio Algom will undertake, if necessary, to show by survey its presenta.
possessory interest of land on which the tailings dams, tailings
piles, fences, and diversion ditches are located.

L2
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b. In the event there is a court action which results in a judgment
adverse to Rio Algom claim, Rio Algom will purchase the necessary
interest in land to perfect its possessory interests, or will
move any tailings material involved to an appropriate area, or
will arrive at an agreement with Mr. Cole that would preclude
Mr. Cole from asserting any interest in any tailings material.4

- c. Rio Algom will initiate and complete patent procedures and main-
tain the tailings piles, dams, fences, diversion ditches, and
perform periodic environmental monitoring surveys for a period
of 50 years after decommissioning.

d. Rio Algom will provide the details of the yearly maintenancej
program to include the costs associated with the procedures
specified in item c. and a guarantee that such an effort will be
successfully completed,

j Additionally, the license will be subject to the following licensing
conditions for the protection of the environment:

a. Any action involving the movement of tailings material as a
result of this license condition must be approved by the AEC
prior to initiating any such action.

;

b. Prior to construction of a new tailings basin and dam, plans
and procedures for the project must be submitted to the AEC
for approval,

c. When the tailings monitor well program reveals concentrations
of any radionuclide in excess of the AEC allowable Maximum
Permissible Concentration for unrestricted areas, 10 CFR 20,

Appendix B, Table II, Column 2, the applicant will take an
action that will reduce the concentration of the radionuclide
to below allowable Maximum Permissible Concentrations for
unrestricted areas. The AEC must be notified as soon as the
discovery is made and be provided with the details and objectives
of the technique to be used to correct the situation.

d. The applicant will be required to conduct an operational
environmental monitoring program delineated in Section II.E.2.
of this Final Environmental Statement.

'The applicant must comply with all of the tailings basine.
; reclamation and restoration procedures and restrictions

decribed in all of Chapter II, Section G of this Final>

Environmental Statement.

-- .
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f. Mill tailings shall no' transferred from the site at any time
without specific prio oval of the Atomic Energy Commission
or the State of Utah.

g. The applicant will control the wastes and effluents as described
in Chapter II, Section C of this Final Environmental Statement.

7. The following actions are not license conditions but recommendations
which are believed to enhance the applicant's environmental and opera-
tional program.

a. Unless the present construction of the mine shafts provides for
a seal between the shaf t linings and walls, the annulus should be
blocked with grout just below the bottom of the Burro Canyon so as
to prevent the possibility of vertical communication of waters
between the shaft linings and the rock walls of the shafts.

b. Because of biological variation expected in sampling only two
animals per year, jack rabbits, it is recommended that more than
two animals be measured for radionuclides in a year.

c. The nearest access point to the mine ventilation shaft should be
extended and properly posted so that the appropriate MPC value
for radon listed in 10 CFR 20, Appendix B, will not be exceeded.

8. In the last stages of preparing the Final Environmental Statement, the
applicant submitted a request dated November 12, 1973, to increase the
mill tonnage from 500 to 700 tons per day. In support of this request,
the applicant has submitted a brief analysis on the effect that the
increased milling rate may have on the environmental effects predicted
for the lower tonnage operation (see Appendix S). The applicant has
concluded that the additional impact will be negligible. It is the
opinion of the Commission that the conclusions presented by the appli-
cant generally represent fairly the effects that the increase will
have upon the environment and that the proposed increase in mill
tonnage will have a minimal effect on the environmental considerations

presented in this report. Furthermore, it is the opinion of the AEC
that, as a result of the increases, the total effect in the environment
will be the same but will occur in a shorter period of time, as it is

,

anticipated that the ore body will be more rapidly depleted from the |
accelerated mining rate. Furthermore, conditions to be incorporated iinto the applicant's license and AEC inspections will assure that con- I

centrations of radionuclides released to the environment are maintained
as low as practicable. Finally on March 19, 1974, the applicant sub-
mitted a request to construct and use a new tailinas dam. The AEC
notified the applicant that before the proposed dam could be utilized,
the applicant would have to submit additional information relating to
the request. An evaluation of the proposal is included in Appendix S.
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9. .This FES was essentially completed in August 1974; however, publication
was deferred pending formulation of arrangements for assuring that the
tailings would be stabilized, maintained, and monitored as described
in Section II, paragraph G, Page II-46 of this document.

By letters dated September 17, 1974, and Octoter 7, 1974, the applicant
committed to the Atomic Energy Commission to provide funds for the
reclamation and stabilization procedures as well as maintenance costs
for the stabilized areas for 50 years. On May 14, 1975, the Utah
Division of 011, Gas, and Mining became the responsible agency for
all mine and mill sites within the State under the " Utah Mined Land
Reclamation Act of 1975."- Under this Act, the Division of 011, Gas and
Mining is responsible for implementing the Act relative to uranium mine
and mill reclamation including tailings stabilization and monitoring.

While the details of implementation are being resolved as to whether the
Nuclear Regulatory Commission (NRC) or the State of Utah would be the
obligee of bonding arrangements, it is the belief of the staff that it
is in the public interest to publish the FES at this time. The NRC will
continue to work towards resolution of the details of these arrangements
which will be implemented prior to issuance of a full term license to
Rio Algom. This FES is being made available to the Council on Environ-
mental Quality, to the agencies and persons mentioned in item 5, and to
the public in April, 1976.

,
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FOREWORD

The final detailed statement on environmental considerations associated
with'the proposed ^ issuance of an operating license for the Humeca Uranium
Mill (Docket 40-8084) to Rio Algon Corporation (applicant) has been
prepared by Fuels and Materials, Directorate of Licensing (the staff) of
the U.S. Atomic Energy Commission (AEC) in accordance with the AEC's
regulation 10 CFR Part 51, implementing the requirements of the National
Environmental Policy Act of 1969.

This statement is based on information contained in correspondence,
apglications and reports received from Rio Algom. The following docu-
.ments were mainly used in preparing the report: Application for source
material license dated August 26, 1971; Applicant's Environmental Report
received by the Commission on August 31, 1971; Applicant's Supplemental
Environmental Report dated November 1971; correspondence from applicant
dated April 4,-1972, July 7, 1972, August 10, 1972, November 17, 1972,
February 20, 1973, May'2, 1973, May 10, 1973, July 6, 1973, August 14,

-1973, January 7, 1974, January 30, 1974 and February 26, 1974; Inspection
Report of the Rio Algom Humeca Uranium Mill by AEC Regulatory Operations
on January 3-4, 1973, dated February 1, 1973; Applicant's response to
Agency Comments on Draf t Statement, November 1973; and consultants in
various disciplines in environmental concerns. Copies of the Applicant's
Environmental Reports and correspondence are available for inspection in
the AEC Fublic' Document Room, 1717 H Street, N.W., Washington, D.C. I

20006; the Utah State Clearinghouse, State Capitol Building, Salt Lake
City, Utah 84114; and the San Juan County Library, Monticello, Utah
84535. Copies of the applicant's license application and AEC Inspection
Reports are available for public inspection in the AEC Public Document
Room, 1717 H Street, N.W., Washington, D.C.

The applicant must comply with all applicable requirements of Section
401 of the Federal Water Pollution Control Act,'as amended, under terms
of the operating license to be issued by the Commission.

Mr. Richard B. Chitwood is the project manager and Mr. John F. Kendig is
the AEC Environmental Analyst for the Final Environmental Statement.

Single copies of this statement may be obtained in either printed form or
microfiche by writing the Na'tional Technical Information Service,

iSpringfield, Viriginia 22161.
|
l
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I. INTRODUCTION

Exploratory drilling by the Rio Algom Corporation has led to the disccvery
of uranium ore body over 1,000,000 tons lying at a depth of 2,500 feet
on the down-throw side of the Lisbon Valley fault in San Juan County,
Utah. Based on the results of this exploratory drilling, the Rio Algom
Corporation decided to develop an underground mine and a surface milling
operation to concentrate the uranium. Contracts totaling 8.4 million
pounds of uranium oxide (U 0 ) have been signed. Mining development and

38
operations are being carried out and the 500 ton per day mill is operating
under an interim license issued by the Commission on June 7, 1972. This
interim license was issued in accordance with the provisions of Paragraph
A.14 of Appendix D, 10 CFR Part 50.

Under the Atomic Energy Commission's regulation, 10 CFR Part 40, an AEC
licensa is required in order to mill ores containing 0.05% or more of
uranium. Moreover, Appendix D of the Commission's regulation, 10 CFR
Part 50, provides for the preparation of a Detailed Environmental State-
ment pursuant to the National Environmental Policy Act of 1969 prior to
the issuance of an AEC license to authorize uranium milling.

The National Environmental Policy Act of 1969 became effective on
January 1, 1970. Pursuant to Section 102(2)(C) of the Act, Federal
agencies must include, in every major Federal action significantly
affecting the quality of the human environment, a detailed statement by
the responsible official on:

1. The environmental impact of the proposed action;

2. Any adverse environmental effects which cannot be avoided should
the proposal be implemented;

3. Alternatives to the proposed action;

4. The relationship between local short-term uses of man's environment
and the maintenance and enhancement of long-term productivity;

5. Any irreversible and irretrievable commitments of resources which
would be involved in the proposed action should it be hnplemented.

By application dated August 26, 1971, Rio Algom Corporation applied for
an AEC source material license authorizing uranium milling activities at
the applicant's Humeca Uranium Mill (HUM). In conjunction with this

application for a license, the applicant filed an environmental report
entitled, " Applicant's Environmental Report Operating License Stage -
For Uranium Concentrator", with its application. The applicant later
submitted supplemental reports and data. These reports discussed the
expected and the possible environmental impacts associated with the
proposed mining and milling activities.
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AEC regulations do not require mining activities to be licensed by the
Commission. However, for the purposes of this detailed statement, the
combined environmental impact from both the mining and milling activities
is considered since they are interrelated, the relationship being that
the main shaft of the mine is located in one corner of the mill area and
that ore is delivered by elevator directly to the ore handling conductor
system.

I Additional applications, approvals and regulatory actions required for
! the HUM project are listed in Table I below:

Table I

List of Regulatory Approvals and Permits

Goverment Agency Type of Application Date of Appraval

Utah State Department Water Rights March 1, 1971
of Natural Resources

U. S. Bureau of Land Right-of-way February 18, 1971
Management for Water Pipeline

,

!

Utah Management Commission General Safety None Required
'

Regulations

Utah State Board of Health Tailings Dam July 13, 1970
Construction

Utah State Board of Health Air Cleaning Equipment October 15, 1971
and Heating Plant

Utah State Board of Health Sanitary Sewage System December 1, 1971

Environmental Protection Discharge of Water Pending
Agency from mine
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I. DESCRIPTION OF THE PROPOSED ACTION

A. SITE LOCATION

The mine-mill complex is located in Lisbon Valley, San Juan County,
Utah, as shown in Figures 1 and 2. The site is approximately 4 miles
south of the hamlet of La Sal and 30 air miles southeast of Moab. It is
about 10 air miles to Colorado on the east and 90 miles to Arizona on
the south. The site may be reached by turning onto Highway 46 at La Sal
Junction and then south on the Lisbon Valley County road.

The site, as shown in Figure 3, is on property which Rio Algom Corporation
states is under their control. The site consists of 130 unpatented
mining claims in fraction acquired by Humeca Exploration Company.
However, Nuclear Corporation contends that Rio Algom has overstaked
their claim and are denying Nuclear Corporation their legal right and
obligation to do necessary annual labor on certain of their claims.
See Appendix T for complete comments by Nuclear Corporation.

Rio Algom's position with respect to the question of title to the unpatented
mining claims by Rio Algom is that this is not a matter directly related
to the Environmental Report or'the application for the operating liceuse.
Rio Algom has stated that the area for which Rio Algom Corporation holds
mining claims and leases is held by the Bureau of Land Management except
for one parcel ccvered by a State lease, and that the areas so held were
obtained by lear,es from the original holders of the mineral claims or
leases. Rio Allom has indicated that they were completely satisfied
with the title opinion of a firm of Utah attorneys and that the lending
institution which provided the financing for this project was satisfied
with the applicant's title to the mining claims. The "nited States
Department of the Interior in its comments on the draf t detailed state-
ment states that there is no record of a Federal lease and that Rio
Algom Corporation has leased most of the area they control from mining
claimants. However, in a letter from the Bureau of Land Management to
Rio Algom dated February 19, 1974 and a memo of a meeting between the
Bureau of Land Kanagement and Rio Algom dated October 21, 1971, the
Bureau of Land Management has stated that if Rio Algom does not patent
the land the long-term problems of the site become the problem of the
Bureau of Land Management, and therefore request stipulations and com-
mitments be placed on Ric Algom with respect to the tailing pile.
Furthermore, the Bureau of Land Management has indicated by letter from

the Bureau of Land Management State Dirc tor for Utah to the Director,
dated February 1,1974, that various claims are possibly in conflict with
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Figure 1
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Figure 2
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Figure 3
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several of Rio Algom claims (see Appendix A). It is the opinion of the
AEC Office of General Counsel that the issue of " Title", raised by
Mr. John Y. Cole is not an environmental issue and need only be addressed
as a license condition as follows: mill facilities, tail disposal sites,
and other fenced areas, if any, shall be located only on land as to which
the possessory interest of Rio Algom is undisputed.

The total combined acreage involved is 2,573 acres. The block of ground,
as indicated in Figure 3, which contains the mill and the tailings area
will be enclosed by a perimeter fence, 3 feet 6 inches high wire fencing
with 6 inch by 12 inch openings to prevent access by sheep and cattle,
and will be posted to warn unauthorized personnel.

B. REGIONAL DEMOGRAPHY AND LAND USE

1. Population

The populations of Grand and San Juan counties and the towns and villages
of interest are given in Table II below:

,

Table II

Population Data,

Location 1960 1970 Change

Grand County 6345 6688 +343

Moab 4682 4793 +111

San Juan County 9040 9606 +566

Monticello 1845 1431 -414

La Sal 100 100 0

La Sal Junction 0 2 + 2

Moab and Monticello are respectively 30 miles northwest and 30 miles
south of the site. La Sal and La Sal Junction are respectively 4 miles
north and 8 miles northwest of the site. The only'other nearby residences
are the Redd ranch and the Wilcox ranch as shown in Figure 4. Both
ranches are about 2-1/2 miles from the Rio Algom site. At the Redd
ranch, the number of residents varies from 1 to 6 depending on the
season of the year. At the Wilcox ranch, there are 29 full-time residents

,

- _ _ _ _ - - _ .
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Figure 4
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living in two hcuses and seven trailers. The total population within a
7 mile radius of the mine is 351. This gives an average density of
about 2.3 persons per square mile for the 7 mile radius and approximately
1.2 persons per square mile for the 2-1/2 mile radius.

2. Land Use

The economy of San Juan County was primarily based on cattle, sheep, and
agriculture until after World War II when oil and uranium discoveries in
the northern sections of the county developed into major industries.
Since 1950 the relative importance of agricultural production has declined
in favor of the mineral industry and of tourism. Eight miles south of
the Rio Algom mine is the Lisbon Valley oil and gas field. This has
been producing since 1959. Uranium production for San Juan County is
shown in Table III.

Table 11'.

Uranium Production
'

1960 1970 Total .1.960-1970

Tons Ore Milled 980,379 380,032 5,551,545

Pounds U 0 Produced 5,654,492 1,164,783 35,140,57238

3. Social and Economic

The demographic summary characteristics suggest that no deleterious
effects on population structure or composition are likely from the
specialized nature of the mine-mill labor force, which will consist of
approximately 200 persons. The work force is drawn from the established
communities of Moab, Monticello and surrounding areas. Approximately
nine percent of the Rio Algom work force is comprised of people of
Indian or Mexican decent, as compared to a reported 2 to 3% native
population in the general area.

Datafor1971indicatesanunemploymentratyyjncreasingfrom5.8%in1960 to 8.1% in 1970 and 10.3% in July 1971 Table IV shows the
occupational distribution of the Moab and San Juan Labor Force and the
availability of the labor force for the years 1969 through 1971.

( } Utah Department of Employment Security
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Table IV

OCC'JPATIONAL DISTRIBUTION OF MOAB LABOR FORCE 1969

OCCl| PAT!ON TOTAL MALE FEMALE

Emp1syed 2,900 2,261 639
Proisasional, Technical, & Kindred Workers 344 240 104

Engineers, Technical 50 30 20
Taschers, Elementary & Secondary Schools 94 25 69
Othsr Professional, Ete Salaried 190 180 10

Self-Employed to 5 5

Formsrs and Farm Managers 63 63 --

Minazers Officials & Propr's, Ex. Farm 381 291 90
AVAILABILITY OF LABOR IN MOAB - 1970

S;1tried 162 132 30

Self. Employ e d; Retail Trade 72 46 26

Othe r than Retail Trade 147 113 34
TOTAL M AI.E FEMALE

Cl:rical and Kindred Workers 231 56 175
Total Population 6,200 3,240 2,960 g

S.1se Workers 131 72 59 g
R1 tail T rade 94 35 59 Age Grou'p Distribution

g 4 21 720 470 363Other than Retail Trade 36 36 --

22-31 990 470 $20

Craft: men, Foremen, L Kis. dred Workers 382 377 5 32 41 1,000 540 460

Censtruction Craftsmen 79 79 -- 42 54 760 410 3s0

52-61 550 320 230Foremen (nec) 122 122 --

Michanics and Repairmen 80 100 ..

Mttel Craftsr.nen, Escept Mechanics 5 5 Total 14 61 Years 4,020 2,100 1,920--

Other Craftsmen 75 70 $

Estimated Employrnent 2,000 1,600 4C0
Operitives and Kindred Workers 968 958 30

'
Drivers and Deliverymen 173 173 ..

Estirnated Not Working 2,020 500 1,520
5Other Operatives, Escs Dur. Goods Mf g, 5 --

Non-Dur. Goods Mfg. 5 5 --

Non. Mfg. Industries 785 780 $
Source: Utah Department of Employmeat Security

.,5 25 Estimates (July 1970)
Privite Household Workers 30

Service Wor!. ors, Ex. Private Hoeschold 207 56 151
+

Protective Service Workers 14 14 --

Writers, Bartenders, Cooks, & Counter Wrkrs. 79 5 74

Other Servic's Workers 115 38 77
,,

Farm Laborers, Escept Farm and Mine 43 43 -

Canatruc Wa 5 5 --

Manuf a:ruring -- -- --

Other Industrie s 38 38 --

Farm Laborers & Farm Foremen 36 36 --

Ocrupations not Reported 83 63 20
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Table IV

SAN JUAN LABOUR FORCE

September 1971

1. MANUFACTURING 90

2. MINING 370

3. CONTRACT CONSTRUCTION 100

4. TRANSP. , COMM. , & UTILITIES 110

5. WIIOLESALE AND RETAIL TRADE 270

6. FINANCE, INSURANCE & REAL ESTATE 10

7. SERVICE & MISC, 190

8. GOVERNMENT 580

TOTAL NON-AGRICULTURAL WAGE 1,720
AND SALARIED JOBS

9. AGRICULTURAL JOBS & PERSONS 270

10. SELF-EMPIDYED PERSONS 460

TOTAL JOBS & EMPLOYED PERSONS 2,450

11. UNEMPLOYED PERSONS 360

12. PERSONS DIRECTLY INVOLVED IN 0
LABOUR DISPUTES

TOTAL JOBS AND UNEMPLOYED 2,810
PERSONS

_

- - - - - .
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These tables indicate that there were. individuals available for work in
'the area. The Utah Department of Employment Security also indicated to^

the applicant that 40.1% of the San Juan County residents were receiving
welfare assistance as of October 1971. ygyeraleventshadtakenplace
in the area, e.g.,' cutback in employment in manufacturing and mining

construction and road construction which had added to the unemployment
picture.

There were a number of homes available and hcuses were being built in
August of 1971. In addition,there is a large trailer park in Moab that
can handle many full-size house trailers.#

The school system was down from its highest enrollment in g l and was
believed to have no problem absorbing additional students.

From the information available in 1971, no significant new public
expenditures-were indicated because of the applicant's operation.

'More recent data, April 6, 1973, submitted by the Utah Department of
Employment Security, indicates that there has been a reversal in the
unemployment trend, with the latest unemployment figures indicating the
total number of unemployed in the Moab area has decreased by some 9.1'

percent. This decrease in unemployment is attributed to the start up of
highway construction, increased construction of houses and trailer
sites, start up of small businesses, and an increase in tourism which
has created jobs in the trade and service categories.

I
'More detailed and recent informatien about the Social and Economic,

aspects of the-area is available from the Utah Department of Employment
Security.

From the demographic data and the information provided by the Utah
Department of Economic Development, it can be concluded 'that the labor'

forces, approximately 159 people needed by Rio Algou, will be drawn
mainly from the existing labor pool of the area. Consequently the Rio

.Algom uranium concentrator will not in itself have a significant effect
j . on the population growth curve for the area.. In addition, it is the

opinion of the Utah Department of Employment Security that the Moab area:

has a capability of readily supporting a moderate population increase'~

and that existing public facilities in Grand County and the northern
part of San Juan County can readily support a population increase of at

j least 600 persons.

C. IllSTORICAL SIGNIFICANCE AND ARCilE0 LOGICAL FINDS

The nearest nation 41 park to the Rio Algom operation is Canyonlands
National Park and is located 25 miles west of the mine. Another national

( } Utah Department of Dnployment Security .-

( Utah Department of Economic Development

1

+

-w - m - mw M T
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park, Arches National Park, is located north of Moab and Some 35 miles
north of the mine. In addition, Glen Canyon National Recreation area is
located approximately 25 miles from the mine. Hovenweep and Natural
Bridges are National Monuments which are located over 50 miles from the
mine site. Other monuments such as Capitol Reef, Ceder Breaks, and
Desolation Canyon are located at even greater distances. Alkali Ridge
is a National Historic Landmark and is situated on secondary roads
southeast of the town of Blanding. None of the above sites should be
affected by the proposed Rio Algom Operations. The applicant requested
the State Historical Society to examine the site of the uranium operation
for possible impact of the mining and milling activity on any historical
or anthropological significance of the site, Appendix B. By letter dated
May 7, 1973, the State of Utah Department of Development Services,
Division of State History, stated that there are no historic sites that
would be adversely affected by the operations of the uranium mine and
mill, Appendix B. Additionally, the City of Monticello has stated that,
"there' appears nothing in their operation at La Sal that in our view
would be detrimental to recreational activities or tourism in the county,"
Appendix B.

D. TOP 0 GRAPHY

The mine is situated at an elevation of about 6700 feet and the site is
dominated by the La Sal mountains which rise some 13,000 feet about 8 miles
to the north. The peak is snow-covered for most of the year. The whole
area is considered as part of the Colorado Plateau.

In the vicinity of the mine, the country is rolling with rock outcrops
along the valley sides which run in a general NW-SE direction. The
hills stand some 50 to 150 feet above the valley floor, and in places are
precipitous. Once away from the hills surrounding the mine, the country
tends to become more gently rolling upland to the north towards La Sal
mountains. To the south the country becomes more broken. Figures
5 and 6 indicate the topography of the area and the drainage pattern
around the site.

E. HYDROLOGY

1. Surface Drainage

The surface drainage pattern in the immediate area of the mill-mine
complex is shown in Figure 5. It comprises the tributaries of the East

and West Coyote Wash. The division between the two watersheds is roughly
a no'rth-south line passing about a mile east of the mine. Because of
the low precipitation in the area, most of the tributaries are dry for a
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large portion of the year. In the summer, streams flowing from the La
Sal mountains are conducted by means of ditches and old water courses to
various reservoirs for stock watering ponds or are used for irrigation.
Ihe loss of water by soil absorption and evaporation is considerable.
Evaporation is estimated at 55 inches annually. West Coyote Wash, the
drainage basin in which the mine is located, leads to Hatch Wash, Cane
Creek, and (about 25 miles die'. ant) into the Colorado River some 5 miles
below Moab. In the opposite direction, East Coyote Wash drains to the
east through open valleys where it eventually disappears due to evaporation
and absorption into the soil.

Groundwater ( )2.

There are no permanent streams or adequate surface water sources in the
area to provide wacer for the milling and mining operations. In order
to determine the water resources available for the project, the applicant
engaged the services of a consultant. The consultant recommended the
drilling of test holes on two favorable zones. Zone 1 is located
approximately 1-1/4 miles north of the mine on the Humeca block of
claims leased by Rio Algom, and described as SW-1/4 Section 15, T.29.S,
R24E, Figure 7. Zone 2 la located approximately 4 miles east of the
mine on the Maple Leaf block of claims leased by Rio Algom, and described
as Section 19, T.29.S., R25E, Figure 8.

Three test wells were drilled and tested during May of 1969 in Zone 1.
Groundwater under artesian pressure was encountered in the Dakota forma-
tion at 180 feet below surface in each of the wells. The conclusions
based on the data collected showed that eight production wells would
have been required to produce 200 gpm for a useful life of 10 years.
However, the well field could not have been enlarged within the Hwneca
claims to produce more water than 200 gpm if required at a later date
and Zone 2 was explored for possibilities as a source of water.

The drilling and testing of four test wells was carried out in the fall
of 1969 at the Maple Leaf claims in Zone 2. The source of water in this
area is the Dakota sandstone-Burro Canyon formation. The water bearing

formation was generally found from 30 to 100 feet below surface in each,

of the four wells drilled. The thickness of the aquifer was found to
range from 140 to 183 feet thick. The aquifer is artesian in character
and the source of recharge is from precipitation and snowmelt in the La
Sal Mountains several miles to the north and northeast. The aquifer is
fully saturated and excess groundwater is being discharged as spring
flow in East Coyote Creek. Analysis of this water for September 1971 is
shown in Table V and VI. Concentrations of radionuclides shown in Table
V are for the Maple Leaf well field and were taken by the AEC on January 3
and 4, 1973.

( } Details pertaining to the groundwater for the project are contained
in the consultant's report to the applicant in Appendix C.
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Figure 7
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Figure 8
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Table V
Water Quality Data (Chmical)

Maple Leaf Well Field

Parts per Million

Biochemical Oxygen
Demand 5 day 2.0=

Chemical Oxygen Demand 19.3=

Dissolved Oxygen at 20* 5.6=

Suspended Solids 1.2=

Dissolved Solids 488=

Total Solids 489=

Hardness 378=

Chloroform extract 1.0=

Phenol alkalinity as CACO 0=
3Total alkalinity as CACO 285=

3pli 7.7=

Cyanide (CN) none detected=

Sulphide (II S)
2 n ne detected=

NH
4 none detected=

NO
3 .04=

Phosphate 0.01=

Na 38.0=

Ca 103=

Mg 29.5=

C1 27.5=

SO
4 184=

, Ba none detected=
'

Fe 0.35=

Zn 0.02=

Mn none detected=

Cr none detected=

Cd- none detected=

As none detected=

Ag none detected=

Fluoride 0.1=

Cu none detected=

PS none detected=

Se none detected=

Silica none detected=

Turbidity units 20=

colour units 30=

Odor = none

, _. -_
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Water Quality Data (Radionuclides)
Samples taken by AEC on January 3 and 4, 1973

7.2x10}10 pCi/mlU-Natural =

<2 x 10 M '!"lGross alpha =
-8

<1 x 10 pCi/mlGross beta =

'

|

<

. .
- - - - - -
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TABLE VI

ANALYSIS OF WATER DISCIIARGED FROM VENTILATION SilAFT
SAMPLED FROM FEBRUARY TO NOVEMBER 1971

10 CFR 20
; PHS Drinking Appendix B
'

Water Standards Table II, Col. 2 Average
mg/l pCi/ml (ppm)

| Dissolved Solids 500 2962
Total Solids 3712
Hardness 181
Phenol Alkalinity 0.001 7.5
Total Alkalinity 420

| pH 7.6
j Cyanide 0.01 Not Detectable
| Sulphide Not Detectable
i Ammonia Not Detectable
! Nitrate 45 9.5
| Phosphate 0.20
| Sodium 1335
: Calcium 37.8
| Magnesium 17.2

Chloride 250 1597
Sulphate 250 309

: Barium 1.0 Not Detectable
! Iron 0.3 0.16
! Manganese 0.05 Not Detectable
! Zinc 5 0.03
. Chromium 0.05 Not Detectable
! Arsenic Not Detectable

Silver 0.05 Not Detectable
Fluoride 1.28
Copper .10
Lead 0.05 Not Detectable
Cadmium 0.01 Not Detectable,

; Selenium 0.01 Not Detectable
Silica 14.2
U0 .03538Mercury Not Detectable

Results of Samples take in October 1971

3x10[8 0.53x10 _86" '
~

| Radium-226
6' Th-230

2x10_7 0.006x10
13 " '' *Po-210 7x10_ 0.22x10 " "

U-natural 2x10 'q O.0017x pCi/ml
-5

|

|

;

I
. , . . - . --
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Samples by AEC on January 3 und 4, 1973

10 C 40 Appendix B
Tal.a II, Col. 2

pCx,m1

Ra-226 3x10 1.4+0.0gx10~ pCi/ml
Th-230 2x10 <2.0x19 pCi/ml

-5 10
U-natural 2x10 7.2x10 pC1/ml
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During the shaft sinking and underground deveL.pment of the mine, water
was encountered. The source of this water is om the Navajo, Kayenta
and Windgate formations and is located 1500 to 300 feet below ground.
The Brushy Basin formation, described as relat .aly impervious, lies
between the surface aquifers and the Navajo, Kayenta and Windgate
formations (see Figure 12). The maximum flow was about 1400 gpm, then
decreased to 175 gpm, and then increased to approximately 390 gpm in
March of 1973. This increase has be'.n attributed to a more rapid
development of new mining areas. As of the applicant's last report
dated November 1973, the amount of water discharged through the ventilation
shaft averages about 290 gpn, with the balance of the mine water being
pumped up the production shaft, and averages about 150 gpm. Analysis of
this water is shown in Table VI. The water supply for the mine-mill
complex is summarized in Figure 9. This schematic shows that the well
field in Zone 2 will be able to supply 200 gpm maximum. However, on the
order of 80 gallon per minute is pumped through a buried 6 inch steel
line to a 200,000 gallon storage tank located east of the plant. Of
this quantity, 80 gpm, approximately 30 gpm will be utilized in the mill
process with the remainder, 30 gpm, being used for boiler feed, showers
and drinking. The water pumped up the production shaft is used in the
mill to replace fresh water from the well field as far as possible. To
further reduce fresh water consumption in the mill, the applicant has
informed the AEC that a reclaim system is in operation which transports
water from the tailing pond back to the mill for re-use. Water from
the ventilation shaft (190 gpm) is currently being discharged to a
cattle reservoir on the Redd Ranch. In addition, water from the
ventilation shaft will be used to maintain a 300,000 gallon plastic-
lined storage pond located north and east of the concentrator. This
pond is maintained as a secandary source of water for fire protection.

The expected drawdown of the well field aquifer was calculated by the
applicant's consultant. The results are tabulated in Table VII and
apply only if the four wells pump at 50 gpm each, 200 gpa total, for a
period of 10 years.

Table VII
Drawdown of Well Field (200 gpm)

Thickness of Saturated
Calculated aquifer remaining at

Well No. Drawdown (f t) end of 10 years (ft)

1 188 10
2 186 38
3 183 15
4 185 16
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Figure 9
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Under these conditions, the useful life of the well field is estimated to
be a minimum of 10 years, but more probably 20 years or more.

As shown in Figure 9, the well field will only be required to eupply on
the order of 80 gpm, rather than 200 gpm during the 10-year life of the
mill. Consequently, the drawdown at ths end of 10 years under these
conditions would be less. The applicant's consultant has calculated the
drawdown for an 80 gpm requirement, and the data are summarized in Table

_'

VIII.

'

Table VIII
Drawdown of Well Field (80 gpm).

Thickness of Saturated
. Calculated Aquifer remaining at
i- Well No. Drawdown (ft) end of 10 years (ft)

1 87 111
, 2 86 138
; 3 85 113

4 86 115<

L The consultant for the AEC has reviewed the hydrological data and indicates
that the drawdown estimates provided to the applicant are reasonable
estimates, that the source of water for the springs may, in addition to
being_ recharged by La Sal Mountains, get contributions from ditch
seepage and from precipitation absorbed by the sandy textured soils of
the area; it is quite unlikely that the springs in the vicinity are
supplied by the aquifer;'and pumping at 80 gpm from the four wells should

| not affect the flow of water from surface springs about three miles
| northwest of the well field. With regard to the drawdown effect caused

by the flow from the mine, the applicant's consultant states that there
is no feasible method to determine this effect. However, the con-
sultant's latest report dated October 2, 1973 (see Appendix D), estimates
that pumping at the rate of 80 gallons per minute would produce 20 feet
of drawdown at two miles in 10 years, not considering recharge. It is
their opinion:that pumpage at the planned rate of180 gallons per minute
may diminish spring flow within 1500 or 2000 feet of the supply wells.,

Beyond one mile the influence on existing springs should be inor .

j LIf one assumes that the hydrological conditions are the same throughout
'

theMapleLeafClaimBlock;i.e.,-saturatejsagdstone160feetthick
throughout an approximate area of 1.2 x 10 ft and a porosity of 0.3,

i

_

-% e % -r-* - y , q-
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the volume of water availgble 1n the Maple Leaf Claim Block would be3
on the order of 5.76 x 10 ft If the well field is pumped at 65 gpm.

for 12 hours a day for 10 years,7the volume of water removed over the
life of the mine may be 2.1 x 10 , or approximately 4%. Additional
data relating to this subject is contained in the applicant's consultant's
reports submitted Novel,ber 10, 1971, and a more recent report submitted
October 2, 1973. These reports are attached as Appendix D.

F. Geology

Drilling by Rio Algom on the site revealed a flat lying ore body of
U0 at a depth of approximately 2,500 feet, and it lies in a belt some
3 815 miles long by one-half mile wide on the southwest side of the Lisbon

Valley fault, a major rtructural feature of the area. The Lisbon fault
is believed to be located approximately 1500 feet southwest and
parallel to the county road, and some 2,500 to 3,000 feet southwest
of the tailing dam. The dip is about 55" to the northwest (see
Figures 10 and 11).

The mineralization occurs in the Mossback member of the Chinle Formation
within a few feet of the unconformity between the Chinle and the Cutler
Formation. Figures 12 and 13 provide a stratigraphic column which
describes the formation. The unconformity referred to occurs at a depth
of 500 feet from surface on the west or upthrown side of the fault on an
adjoining property and appears in outcrops within a mile or so to the
southeast (see Figure 14). Therefore, there is a measurable vertical
displacement of approximately 2,000 feet on the fault. The lateral
displacement appears to be negligible. The formation on the upthrown
side of the fault is tilted 5 to 10 degrees to the southwest, whereas
the formations in the Humeca property dip approximately 2 degrees to the
northeast.

The surface outcrops on the east, or downthrown side of the fault,
consist of Dakota Sandstone of upper Cretaceous age. At a depth of some

1,100 feet, the Saltwash member of the Morrison formation of Upper
Jurasic Age occurs. The total thickness of some 2500 feet above the
mineralized horizon consists of sands with minor shales and siltstone
members. Several hundreds of feet below the unconformity a great
thickness of evaporite occurs which is reported to consist mainly of
salt.

Geological data available from exploration drill holes is shown in Figures
14 and 15 and Table IX, which are longitudinal sections through the
tailings area. The surface soils in the tailings and plant areas were
described as generally having a low permeability based upon drilling

.

1
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Figure 13
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Figure 15 (
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results. However, the soil layer logged as, " clay, stiff to very stiff,
sandy, red-brown, brown", is not continuous through both the tailings
and plant areas. The other soil formation in the area is logged as

,

'

" sand, loose to medium dense,-silty, gravelly, red-brown with occasional
layers of sandy silt and clayey sand". This soil formation may be above
or below, or both, in relation to the stiff clay formation. No free

,! water was found in soil test holes drilled in the winter or 1968-69 in
the tailings dam area. Soil test holes were bottomed from 2 to 5 feet
into bed rock. The core samples from drill hole H-69, Table IX, were
taken at the production shaf t approximately 3,000 feet from the tailings
dam location,~ at which point the Dakota, Cedar Mountain, formation is
believed to be only 10 to 30 feet thick. The natural soils in the

,

reservoir area are reported to contain sufficient fines of -200 mesh.
Additional information on the geology and sub soils for the area are
contained'in consultant reports to the applicant, Appendix D and E.'

G. Climate

The nearest meteorological station to the mine is at La Sal, some 4
miles distant and 275 feet higher. Table X contains a summary of

i information for La Sal, together with some comparable data from Moab.
; Monticello, 30 miles south of the mine, has a precipitation of about 15

,

inches and a mean temperature of 46*F. Wind records are not available
from the above stations, but over the past several years it has been'

reported that the prevailing wind direction at the mine is N.W. to S.E.
Wind speeds are estimated as follows: May through October, 0 to 5 mph;i

; November through February, 2 to 10 mph gusting to 30 mph; March and
April, O to 20 mph gusting to 50 mph. Table XI shows the recorded wind
direction, speed, precipitation and temperature range for a 16 month'

period at the mine site between the hours of 8 a.m. and 4 p.m. Table'

XII is a visual display, wind rose, of meteorological data contained in
Table XI. Because of the topography of the area, there is a possibility
of drainage of air downslope towards Redd Ranch and La Sal Junction

,

during the nighttime hours, therefore, one may expect situations wherei

the prevailing surface wind would be from the southeast as opposed to
the wind from the northwest. In addition, atmospheric diffusion con-
ditions would be expected to be poor on occasion during the nighttime
hours between 4 p.m. and 8 a.m.

H. Biotic Elements

In the vicinity of the site, a sparse tree cover is confined to the
hills north and south of the shallow valley occupied by the mine and
tailings basin. The cover consists of pinyon pine and juniper whiah
grow to a height of 12 to 15 feet and are gnarled and twisted. They

- _ . - - - _ - . -
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TABLE'IX
DESCRIPTION OF CORE SAMPLES FROM

HOLE NO. H-69

(Based on examination by Frank Klemenchuk.)

0-113.9 feet - CEDAR MOUNTAIN (DAKOTA)

Predominantly a white, medium-grained sandstone with narrow lens of
grit and conglomerate. This formation is locally bedded at 75-80*
to C. A.

113.9-500.0 feet -- BRUSHY BASIN

The upper part of this formation (113.9-321.2 feet) is predominantly
interbedded red, green and grey mudstone, locally mottled. The
lower pottion of the Brushy Basin (321.2-500.0') is predominantly
interbedded siltstone and sandstone with minor lens of mudstone.
From 381.0 to 400.6 feet three beds of sandstone approximately 2.5' in

I width giving off an sphalitic or oily odour were intersected. From
167.0 to 231.5 feet the mudstone contains a few to locally many hair-

| like, calcitelined slips at all angles to the core axis, but most
often at 45*. Some water was encountered at a depth at 450 feet in
this formation.

500.0-796.3 feet -- SALT WASH

Interbedded mudstone, siltstone and sandstone. Sandstone more predominant
near lower part of this formation.

796.3-819.3 feet -- SUMMERVILLE

Interbedded mudstone and siltstone with a few narrow (to 6") lenses of
sandstone.

819.3-1029.3 f. 't - ENTRADA

A medium-grained, gray friable sandstone with locally odd (to 1") mudstone
partings. From 867.5-884.6 feet abundant with water grooves to 1-1/2".

1029.3-1153.7 feet -- CARMEL
l

Predominantly a fine-grained red to brown sandstone with locally a few
beds of gray sandstone to widths of four feet. Locally cross-bedded.

,,. - . -
... . -_ I
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! TABLE IX (Continued)
!

; 1153.7-1539.6 feet -- NAVAJO

Predominantly a fine to medium-grained gray sandstone with locally some
light-brown sandstone. Predominantly cross-bedded. Some water was
encountered at approximately 1400 feet.

1539.6-1749.0 feet - KAYENTA
I

The upper portion of this formation from 1539.6 to 1567.1 is pre-
dominantly interbedded red and green mudstone and siltstone. The lower
part of this formation is a medium-grained red, brown and white sand-'

! stone locally well-banded from 70-P5* to core axis and locally some ripple
marks (wavey).

1749.0-2050.8 feet -- WINGATE
i
j All a medium-grained white to gray to orange sandstone. From 1749.0-
' 1855.0 massive. From 1855.0-2050.8 feet still predominantly massive

with locally minor ripple marks and well-banded at 75* to core axis.
An increase in water was noted at these depths: 1820, 1915, and 2020<

feet.
4

2050.8-2468.4 feet -- CHINLE~
,

From 2050.8 to 2219.6 feet red mudstone and siltstone. From 2219.6-,

2309.4 feet predominantly red and green siltstone with narrow lens of
sandstone, grit and conglomerate containing sparse carbon. From 2309.4

; to 2377.5 feet predominantly interbedded green-gray, sandstones and
conglomerates. Sparse to locally abundant carbon. Locally trace of-

disseminated pyrite. Locally sandstone well-banded at 80-85' to core
axis. From 2377.5 to 2419.4 all red and green siltstone lacking
carbon. From 2419.4 to 2443.0 feet predominantly green-gray, fine
to medium-grained. sandstone with. ripple marks. From 2443.0 to

i 2468.4 feet interbedded siltstone, sandstone, grit and conglomerate,
all containing sparse carbon with locally a trace of pyrite. At the
base of the Chinle formation is a 0.7 foot bed of gritty, fine-grained,
green siltstone.

}

2468.4-2577.0 feet (bottom of hole) -- CUTLER
1

This formation is predominantly interbedded' medium-grained red and<

| maroon sandstone with locally some bleaching. A few narrow beds of
'

red, fine-grained siltstone also occur.. The top 1.3 feet of the Cutler
i is bleached. Again a 24.3 foot zone from 2485.3 to 2509.6 was

sugary in texture and bleached.

!
,

1
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TABLE X

CLIMATOLOGY OF MINE AREA

LA SAL, UTAll

Record Period
1968 - 1970 1951 - 1960 Ending in 1960

Mean Annual
Precipitation 14.9" 11.8" 12.4" (53 yrs.)

Mean No. of Days
- - 7 (8 yrs.)Precipitation over 0.5"

Mean Temperature 46.1" - 46*F. (39 yrs.)

Mean Daily Max.
Temperature - 60*F. 59.l*F (47 yrs.)

liighest Temperature - 101*F. 101*F. (45 yrs.)

Lowest Temperature - -15'F -27*F. (46 yrs.)

Mean No. of Days with
Temp. Above 90 F. 13 (90 yrs.)

Below 32 F. 178 (32 yrs.)

Total evaporation reported to be about 55 inches per year.

Moab, Utah (4 miles NW of town)

Mean Annual
Precipitation 7.7" 7.1" 8.9" (72 yrs.)

Mean Temperature 54.4*F. 57.l*F 54.8"F. (69 yrs.)

liighest Temperature - lil*F. Il3*F. (66 yrs.)

Lowest Temperature - -3*F. -24*F. (67 yrs.)

Total evaporation April to October inclusive, about 62 inches of
water

'

Information provided to Rio Algom by the Bureau of Land Management dated
October 15, 1971, indicated an evaporation rate of 84 inches per year.

1

.
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. . _
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TABLE XI
,

UTAH PROJECT SITE WEATilER RECORDS
8:00 a.m. to 4:00 p.m. only

4

a

YEAR WIND DIRECTION DAY WIND SPEED RAIN SNOW MAX. MIN.
MONTH N NW W SW S SE E NE -5 5-10 +10 INS. INS. F. F.

4

1969
Nov. - 9 18 3 4 8 10 3 30 16 6 .6 1.0 64 4

.

Dec. 1 12 13 12 - 13 13 5 45 21 3 .4 8.0 62 1

I 1970
Jan. - 13 16 13 2 10 15 9 53 19 2 - 3.75 57 -5

Feb. - 15 7 18 3 10 9 7 51 11 5 .1 .75 61 -

~ Mar. 2 21 22 22 2 6 3 5 45 27 10 .4 15. 57 10

Apr. - 17 17 30 3 12 5 3 38 34 13 1.2 5. 69 15'

i May 3 17 11 24 4 16 2 6 61 20 2 84 25
;

- June - 34 3 15 1 19 - 5 64 13 - 1.2 - 96 20

fJuly 102 404 22 2 4 1 24 2 4 71 1 - TR -

Aug. 1 12 - 7 1 24 6 1 54 2 1 2.0 95 50-

Sept. 1 25 3 14 1 14 3 4 50 14 2 1.7 - 91 26

Oct. 4 35 2 5 4 13 3 4 52 21 - 1.61 8.0 78 10
;

Nov. 7 28 2 13 9 13 3 1 42 29 7 .1 3.25 60 16
9

Dec. 3 18 - 17 11 24 - 2 39 33 3 - 9.0 69 6

'

1971
Jan. 1 39 - 15 3 22 - 1 45 23 6 - 0.5 67 -20

Feb. - 43 - 11- 1 16 - 1 45 '18 8 - 4.5 60 -1.

'

100% 2.5% 32% 8% 20% 4.5% 22% 6% 5% -68% 26% 6%2

I?EVAILING WIND NW TO W~

! l

3

. a. . - . -- .-, , ~- ~. ...,-._ - - ..- - .. , , - . , . . . ,.
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Table Xll

DISPLAY OF METEOROLOGICAL DATA CONTAINED IN TABLE XI
|

WIND ROSE

NW 32%

N 2% NE5%

W 8% E 6%

S4%%

SW 20% g

I. islissilmiinli...li iilni itiisilisist... l ..I
0 10 20 30 40 50 60 70 So 90 100

SCALE OF WIND DIRECTION PERCENT FOR 16 MONTHS OF DATA

l s inn l e s s ili s s ili n e il i s t il ii n a l i n s e l i s sil s i m il n i n l
0 4W10 20 O30 40 50 60 A70 so so too

SCALE OF WIND FORCE PERCENT FOR 16 MONTHS OF DATA.
NUMBER OF ARROWS ( ) ON SCALE EQUALS WIND FORCE NUMBER.:

VELOCITY
WIND FORCE % FORCE fvtlLES PER HOUR

0 <1
|

| 88 % < 1 1 TO 5

26% 2 5 TO 19

6% > 3 ~ > 10

!
!

; .

. _ _ _ _ _ _ - - _ _ _ _ _
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provide little commercial tLaber. The soil in the hills in the area
has been described as being very rocky and of very fine sandy loam with
an estimated understory density of 10 to 15% composed of a mixture of
grass and other plants below the scrub trees. The total annual yield
may range from 300 down to 150 pounds per acre of air-dried forage per
year, depending on soil fertility and moisture availability. The val.tey
of Coyote Wash to the north has a relatively gentle slope and is taken
up with range land, dry farming and some irrigation. To the north again
the slope gradually increases to the La Sal mountains where, with in-
creased elevation, the vegetation changes to that typical of a temperate
climate with spruce, pine, aspen and birch growing to a considerable
size. The Coyote Wash area consists of a mixture of Monticello very
fine sandy loam and Northdale loam, which produce a yield that ranges
from 300 to 1000 pounds per acre of air-dried forage. On the deeper
soils in the valley bottoms, a sagebrush / grass combination dominates.
Even under the best conditions the understory density seldom exceeds
60%.

The wildlife in the area consists of a resident population of mule
deer, sagegrouse, some waterfowl and waterbird, a warmwater fishery in
Rattlesnake Pond, mourning dove, a small pheasant population, a generally
distributed cottontail rabbit and jack rabbit population, and seasonal
habitat for coyote, bobcat, fox and occasionally cougar, a variety of
song birds, falcons, hawks, and a significant number of bald and golden
eagles near the La Sal area.

The Rio Algom site lies between the range areas of two separate mule
deer populations, one to the south and one to the east, which may merge
to the southeast in the Lisbon Valley in severe winters. The total
population is estimated at several hundred head. The normal range of
the mule deer includes higher broken country with pinyon pine and
juniper cover. Because of the lack of forage, the valley occupied by
the mine-mill complex is not normally included in their range. The
sagegrouse population of the La Sal-East Coyote Wash area is estimated
to be approximately 300 birds. In summer, the principal diet of the
sagegrouse is succulent vegetation and insects; in winter, it is big
sagebrush and rabbit brush. The normal range of these birds does not
normally include the mine site and is in a drainage basin separate from
the proposed mill tailings area. The sagegrouse is preyed upon by the
golden eagle, bawks, coyote, bobcat and fox of the area.

Up to 13 bald f*.oliacetus leucocephalus) and 17 golden (chrysactos)
eagles winter in the area between the mine and the La Sal mountains.
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j

1
They spend 4 to 6 months in the area before migrating north to their
nesting areas. These rare birds are drawn to the area by the abundance
of small rodents and carrion in the winter.

There are a' number of rabbits (cottontcul-sylvilagus nuttali,.and
blacktail jack-lepus californicus) in the area in addition to the
colonies of prairie dogs (cynomys ludovicianus). Waterfowl are limited,

: to two areas; some small reservoirs. in East Coyote Wash, and Rattlesnake
Pond on the West Coyote Wash, which produce annually some 100 birds.4

The latter pond, about 1-1/2 acres, has had a bass bluegill fish
|

j population fcr over 25 years. Figure 16 provides a graphic description
of the wildlife inventory of the area, and Appendix F a biota inventory
of tne area prepared by the Bureau of Land Management.

j

I. Mine and Mill

l
1. The Mine

All uranium bearing ore will be mined using underground mining methods.
The ore body averages 6 to 8 feet thick and lies below a thickness of
approximately 2,500 feet of shale and sandstone. The initial mine
development for rail haulage is carried out in the waste rock below the
ore, and the ore body is then developed from mining from these waste
headings. Mine waste rock is being disposed of north of the production
shaft and on the hillside west of the ventilation shaft. At the plant'

; area, the production shaft area waste is deposited in the low area north
of the shaf t at the head of the tailings area. This waste is composed

of arkose and sandstone from the Cutler formation which will weather
gradually to sand and silt. The area estimated to be covered by these

|
waste rock piles is approximately three acres. Waste rock has also been
deposited at the ventilation shaft and covers an area of approximately1

one acre. Mining is planned to be at a rate of 750 tons per day maximum.
Mining operations will be carried out on a 5 day-per-week basis.

During the shaft sinking and underground development of the mine, water'

was encountered. The maximum flow was about 1400 gpm, decreased to'

approximately 175 gpm, then increased to approximately 390 gpm in March
of 1973. Of the 390 gpm, 150 gpm is removed frch the psodu,etion shaft'

| and utilized in the mill process. The other 290 gpm is removed from
the ventilation shaft. Of this 290 gpm, 30 gpm is utilized.in the

I underground drilling and 190 gpm is to be discharged to the Redd Ranch
located about 2 miles south of the' applicant's site.

!
4

f

2

1
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Figure 16

CURRENT filLCLIFE INVENTORY OF THE C0YOTE AREA |
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The apnlicant's consultant has studied the geohydrology of the area and
their conclusions are presented in Appendix C ~nd D. In summary it is
believed that local recharge within a few milac of the site doeu not
penetrate significantly into the bnpermeable Brushy Basin Shale; deeper
aquifers are isolated from the shallower water bearing zones; mixing
between aquifers is prevented due to the break in hydraulic continuity
at the cone of depression; in flooded workings or open borings, contamination
of the shallow aquifers from deeper confined sources is possible (however,
at Rio Algom this will be prevented by sealing off the mineralized
workings from the shallower formations when operations cease); ground-
water will rise in the shafts and if the level reaches the Burro Canyon
sandstone, the shaft linings will prevent significant contamination from
moving into the formation.

The initial mine development for rail haulage is carried out in the
waste rock below the ore, and the ore body is then developed from
mining from these waste headings. Rio Algom plans to develop the three
mining blocks to the limits of the ore body. The basic mining system
now in use is to extract the ore by mining from the exhaust towards the
fresh air supply. Bulkheading is currently used to direct the fresh air
to the active mining area. A flow of vitiated air is maintained thisugh
mined out areas towards the exhaust. It is the slow flow of air towards
the exhaust that minimizes the contamination of fresh air. Rio Algom
has stated that it has not yet proved practical to isolate a mined out
area with permanent bulkheads and maintain it under negative pressure.
Total ventilation air volume is about 250,000 cubic feet per minute. To
prevent ore dust from being drawn into the fresh air intake to the mine,
exhaust systems and associated dust filters are installed at the top and
bottom of the production shaft, down which the fresh air is drawn.
Monitoring for radiation and determination of air flow is carried out by
the Rio Algom staff. Comments pertaining to the mining methods have
been relayed to the Bureau of Mines for their information and appropriate
action.

2. The Mill

The ore processing plant is composed of the crusher house and the con-
centrator building. Both buildings are of steel frame construction with
concrete footing. Siding is corrugated, galvanized steel with translucent
panels. A concrete block structure attached to the mine production
shaf t head f rame will l'ouse the warehouse, machine shops, change house
and mine offices. This building will be 142 x 73 feet, 25 feet high in
the warehouse and shop sections. The main office building is 77 x 30

feet with a full concrete block basement and painted metal siding. The
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assay office and laboratory situated east of the mill is a single story
concrete building 80 x 30 feet. Pressure autoclaves and a thickener
will be located outside and adjacent to the concentrator building. A
site plan for the plant area is shown in Figure 17.

The ore processing mill is designed to handle 500 tons of ore per day in
continuous, 3 shift-per-day operation.

The carbonate process was selected because of ore characteristics.
Carbonate leaching, properly buffered, is highly selective for uranium
and the chemicals used create no particular environmental problems as
discussed below.

The major plant features include an ore storage and blending area,
crushing, wet grinding, thickening, pressure leaching, filtration,
liquor clarification, and precipitation of uranium by caustic addition
to the pregnant liquor. As shown in the process flow diagram, Figure
18, the extraction of uranium from the ore requires first that the
coarse ore be reduced in size to expose the uranium mineral crystals.
The crushed and ground ore is then treated with a solution of sodium

carbonate and sodium bicarbonate at elevated temperature and pressure
(230*F and 50 psig) in 1 caching autoclaves to solubilize the urarium.
The uranium rich solution (pregnant liquor) is now separated from the
barren sands (tailings) in a three-stage counter-current vacuum
filtration circuit. Concentration of uranium from the clarified pregnant
liquor is effected by precipitating sodium diuranate from solution by
adding an excess'of sodium hydroxide. The precipitate is separated from
the essentially uranium free solution by thickening and centrifuging
and is redissolved in a sulfuric ccid solution at a pH of 1.5. The
uranium values in the acid solution are then reprecipitated as ammonium
diuranate with anhydrous ammonia at a pH of 7.5. The ammonium diuranate
is dewatered by centrifugation with the clarified mother liquor and wash
liquor used to convey the leach residue to the tailings pond. The
ammonium diuranate (yellow cake) is repulped with a small amount of
water and fed to a natural gas fired furnace where it is dried at 700 to

1100*F to less than 2 percent moisture, passed through a roll crusher,
and packaged in 55-gallon drums for shipment. The barren solution from
the sodium diuranate dewatering step is treated with flue gas to generate
sodium carbonate and bicarbonate and is recycled to the leaching circuit,
thus conserving water and reagents.

During the life of the project approximately 120 acres of land will be
disturbed by the milling process, i.e., 75 acres for plant and 45 acres

_ - _ _ _ - _ _ _
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for mill tailings impoundment. Even though the mill is located in an
isolated area, the structures were designed to be as aesthetically
pleasing as possible.

By letter dated 19 July 1973, the Federal Power Commission advised the
AEC that 1975-1980 power requirements for the llumaca Uranium Mill were
as shown in Table XIII.

TABLE XIII

POWER REQUIREMENTS FOR Tile liUMECA URANIUM MILL

Current 1975-1980
Requirements Estimated Requirements

Maximum Monthly Demand 3,400 kW 4,000 kW

Monthly Energy Requirements 1,949,400 kW hr. 2,500,000 kW hr.

The Federal Power Commission further stated that the Utah Power and Light
Company's service line to the applicant's facility is rated at 69 kV.
Problems of power supply adequacy are not anticipated in meeting the
applicant's capacity and energy requirements, in view of the Utah Power
and Light Company's planned system expansion which appears to be
keeping pace with the load growth.

The feeder power line has been described as the standard wood pole lines
supplying the mine, and that the distribution lines around the mine site
are all of a construction similar to that used by the local utility in
the area. The conductors are in a triangular formation, using either one
horizontal cross-arm or two inclined arms on wooden poles.

The Rio Algom substation located near the concentrator is supplied by a
3,400 foot feeder line from the main distribution line fed from the
La Sal 69 kV substation owned by Utah Power and Light. At the substation
the voltage is stepped down to 4,160 volts for distribution. One line
supplies the ventilation shaft and another installed to supply the
tailings water recirculation pump. In the event of a utility power

failure a 670 kilowatt diesel powered standby generator has been
provided which is capable of operating essential equipment such as the
main mine and surface fans, concentrator pumps and thickeners, and
the main hoist at reduced speed.
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Natural Gas is supplied by the Utah Gas Supply Company. The portion of
the line within the mining lease boundary will be the property of Rio,

1 Algom Corporation, which will ensure that the right-of-way is properly
graded and seeded to prevent erosion. Rio Algom has negotiated a
contract with Utah Gas Supply for approximately 157,700 million Btu per
year on an_ interruptible basis for 10 years.

Traffic into the mine-mill complex is roughly estimated at a total of 70
| cars and 15 trucks in and out each working day,
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II. ENVIRONMENTAL IMPACT OF THE PROPOSED ACTION

A. GENERAL

The radioactivity associated with uranium mining and milling results
from natural uranium and its daughter products present in the ore.
During the milling process, the' radioisotope that is separated and
concentrated is the natural uranium. The bulk of the radioactive
uranium daughter products in the ore remain in the uranium depleted pulp
(tailings) that is pumped to the tailings retention system.

Since uranium milling deals with very low-level and dilute concentrations
of radioactive materials, there are no operations or activit es associated
with the milling process itself which could result in a serious radiation
exposure to either mill employees or members of the general public, even
in the case of an accidental release of radioactive materials. Liquid
and solid wastes from the milling operation contain only low level con-
centrations of radioactive materials. These wastes are retained and
stored in the earth-dam retention system on the applicant's site.,

Concentrations of airborne radioactive materials escaping into the
surrounding environs from the mill are not expected to be more than a
few percent of limits specified in 10 CFR Part 20.

Even though the mine and plant are located in an isolated area, access
to the mine, plant and tailings retention system will be controlled by
the licensee. The entire mine and mill site is fenced, and there are,

'

mill employees on the site at all times.

The Regulatory staff has evaluated the proposed criteria for the
accumulation and storage of tailings and the applicant's methods and
equipment for minimizing release of radioactive and non-radioactive
materials to the surrounding environs of the proposed mine and mill and
has concluded that with the conditions that will be placed on the
license plus the applicant's proposed criteria, methods, and equipment,
then the operation will be consistent with the state of the art in

uranium mining and milling technology. The Regulatory staff has also
concluded, as outlined below, that the activities planned by the
applicant are not expected to produce detectable biological effects on ;

the biota in the vicinity of'the proposed mill. |

1

|
!
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B. SOURCES OF WASTES AND EFFLUENTS
,

1. Natural Soil'

I Uranium containing recks outcrop in Grand and San Juan Counties and
are part of the natural geological formation in this part of the
country. It is expected that where outcropping has occurred, erosion
forces over the centuries have distributed the ore material to other
areas and deposited the uranium in the soil. Winds, or passage of
. vehicles or herds of large animals may raise the dust.

2. Waste Rock

Approximtely 200,000 tons of waste rock were generated in opening the
mine at the Rio Algom Site. Thi3 includes waste rock from the two
shaf ts and from haulageways and access tunnels to the ore zone.

I

A portion of this waste was used to level the yards around the shaft
areas and for the plant buildings, storage areas, parking lots and
roads around the property. This waste rock is expected to only con-
tain uranium value similar to that found in the soils of the area.
Consequently, there are no radiation considerations associated with this
vaste. As pointed out in Section I, Item 1, these wastes are stored
principally in two areas. Approximately 200,000 tons of waste rock were
generated in opening the mine and it is expected that an additional,

-200,000 tons of waste will be generated from future development. These
i " low profile" wastes will also be stored near the shaft areas. It is

estimated that 25 truckloads of waste will be dumped a day at peak

development rate.

3. Industrial Waste'

i Solid wastes such as scrap mine timber, scrap cable and shop waste,
office waste, and mill reagent containers will be generated. Quantities
are not expected to be over one ton per day. Over the life of the'

project, it ja estimated that this waste would require a storage area,

equivalent t some 0.05 acres. This waste is to be disposed of in the
,

mine waste i'.sposal area north of the production shaft area in the4

tailings driinage basin.
,

f

4. Sanitary Waste

; The sanitary sewage systems have been designed on the_ basis of utilizing
}

. a combination of septic tanks and absorption fields. There are two
' sources of sanitary waste which are located some distance apart.

Accordingly. two separate systems will be provided, one to serve the
office, shops and mine, and the other to' serve the mill office and the
assay laboratory.

4

in
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5. Mine Water

As identified earlier in the report, a portion of the water (190 gpm)
from the mine ventilation shaft will be diverted to the Redd Ranch.- The
remainder is distributed to the mill process, underground mining operations,
spray field, and tailing pond. From the standpoint of allowable con-
centrations, the primary radioactive contaminant of the mine water dis-
charge is radium-226.

6. Dust From Roada

Because the area is arid, the haul roads over the pile of dumped rock,

are expected to get dry and dusty at times. The access road into the
mine is about 3000 feet long and is gravel surfaced. Gravel serviceI

roads are provided to the tailings area, well field, and mine ventilation
shaft. The principal contaminant from this source would be expected to
be dust.

7. Dust from Grc Storage

ore which is stockpiled directly from the mine will be damp and have
less fines than ore af ter crushing. This are is reported to contain 5
to 10% moisture. If ore passing through the crushing circuit is not
acceptable, it can be stockpiled for blending by use of the conveyor
system. Possible radioactive contamit. ants from this source may be dust,
uranium, radon, thorium and radium.

8. Open Burning

No open burning of waste materials will take place. A special permit is
required for burning land clearing slash.

9. Products of Combustion

The primary source of fuel for heating for the mine and mill will be
natural gas supplied by Utah Gas Supply Company. The contract under
negotiation was for 157,700 million Btu per year on an interruptible
basis for 10 years. No. 2 fuel oil with a maximum sulphur content of
1.5% wi.1.1 be used for emergencies. Contaminants from the primary fuel is
expected to be: Solids, S0 , NO , Hydrocarbons, organic acids, aldehydes,

2 2and NH *3

!

!
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10. Mine Ventilation Shaft

Effluents discharged from the mine ventilation shaft may be expected to
contain contaminants consisting of: diesel exhausts, i.e., carbon
monoxide, oxides of nitrogen and aldehydes, dust, and radon resulting
f rom the decay of radium in the ore and radon daughter products. The
contaminants will be discharged in an air volume flou rate of approximately

253,000 cubic feet per minute, and the measgred value of the dust con-
centrati,n has been reported to be 2.2 mg/m . As mining progretses
further f rom the return airway, the dust discharged may decrease because
there will be more time for the dust to settle out prior to being discharged
up the shaft.

11. Mill, Air Effluents

From the uranium concentrator radioactive effluents are expected to
occur from the production shaft, crusher, headframe, transfer house, and
yellow cake dryer. These contaminants are expected to be mainly dust:
uranium-natural, thorium-230, radium-226, radon-222 and its daughter
products, and will be exhausted through stacks.

12. Mill Liquid Effluents (Tailing Retention System)

Approximately 500 tons per day of solid waste tailings, which is slurried
in about 75,000 gallons of waste milling solution, will be generated.
The waste milling solutions will have pil value of about 10.2 and will
contain sodium, sodium carbonate, sodium bicarbonate and sulfate as the
principal dissolved solids. The analysis of solids and liquids discharged
to the tailings system is shown in Table XIV. These values a
casessimilarinmagnitudetosuchvaluesreportedelsewhere{g){g)manyAs

reported,theconcentrationofrajium-226inthewastemillingsolution
is expected to be abcut 2.4 x 10 pCi/ml - approximately 8 times the AEC
allowable limit for release to unrestricted areas. There will be measurable
quantities of thorium-230 and natural uranium in the waste solution, but
the concentration of thorium will only be a fraction of the allowable
limits for release to unrestricted areas, whereas, the concentration of
uranium will be on the order of 10 CFR 20 Appendix 1. MPC limits for
unrestricted areas. The solid waste tailing and milling solutions will
be deposited within tailing impoundment areas within a restricted area.

(5) The Extractive Metallurgy of Uranium, Colorado School of Mines
Research Institute, 1971.

(6) Waste Guide for the Uranium Milling Industry, U. S. Department of
Health, Education and Welfare, Public Health Service, 1962. {

1

|
|



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

II-5
,

TABLE XIV. -ANALYSES OF DISCHARGE TO TAILINGS POND

SOLUTION ANALYSES

~ Substance Parts per million

SO 6,500-4

Na C0 7,7402 3

Na HCO 3,7803

Na 11,700 ;

Mn 0.44

Cu 0.11

Zn 0.09

Fe 0.5

Uranium 46,300 pc/ liter

Radium - 226 240 pc/ liter
B

Thorium 110 pc/ liter

PH 10.2

SOLIDS ANALYSES

Substance _ Parts per million

Mn 0.078

Cu 0.46
|

zn- 0 60

Fe 10,000

Uranium 7 pc/ gram

Radium 21 pc/ gram

. Thorium 8 pc/ gram

.
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C. CONTROLS OF WASTES AND EFFLUENTS

1. Waste Rock

Because the mine waste rock is in a moist condition when it is dumped
from the haulage trucks it should not cause a dust problem. Since this

rock will contain no uranium values, the radiation hazard from these
waste piles should not be any greater than that caused by the natural
soil in the area. As the waste rock disposal is completed from the
ventilation shaft, winter of 1971-1972, the area will be graded, covered
with a layer of topsoil and seeded. There will be approximately 400,000
tons of waste rock generated. The mine waste rock from the production
shaft is being deposited in low silhouette piles below the skyline and
graded and seeded based on advice received from the Bureau of Land
Management. A portion of this waste has been used to ouild up level
yards around the shaft areas and for parking lots around the facility.
The applicant states that there are no economically recoverable values
in the waste rock.

2. Industrial Waste

Solid wastes generated and identified in Section II.B.3 is disposed of
in a sanitary landfill type of operation in an area used to store the

! mine waste rock from the production shaft.

3. Sanitary Waste

The sanitary sewage systems have been designed on the basis of utilizing
a combination of septic tanks and absorption fields. The absorption
field for each system is situated north of and down-grade from the plant
buildings and wichin the fence surrounding the plant. The absorption
field will be 2 to 5. feet deep. Both systems have been designed in

,

accordance with the Code of Waste Disposcl Regulations, Part V, Rev.'

9/67 of the State of Utah. The letter of approval from the Utah Division
of Health is shown in Appendix G.

4. Mine Water

As indicated in Section II.B.5, a portion of the water from the mine
ventilation shaft is being diverted to the Redd Ranch, some is used in
the concentrator and the balance disposed of to the tailing pond and to
a spray field for evaporation.

F-
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Because evaporation will not dispose of sufficient water, a barium
chloride treatment system is being installed to reduce the radium levels
in the mine water discharge. The design capacity is 500 gpm. The excess
mine water is to be discharged to a settling pond where alum will bc
added to precipitate fine suspended material. The retention time in
this pond will be about 24 hours. Barium chloride will be added to the
clarified overflow of the first to the second pond to precipitate the
radium. The retention time in the second pond will be about 48 hours.
A copy of a letter and engineering study relating to the barium treatment
process are included in Appendix H. During the period of time that the
mine water was receiving the barium treatment, the concentration of
radium being discharged was 5 to 9 PCi/1. With the addition of the alum
treatment the concentration of radium is expected to be reduced to less
than 3 PCi/1. This effluent is to be discharged on surface leases into
a ditch which delivers the water to a storage reservoir situated on
Section 14 of Township 29S, 24E (see Figure 7). This water will be used
for stock water and use by the Redd Ranch. The analysis of this water
before treatment is shown in Table VI, page I-19, and shows that the
concentration of radium-226 is greater than the Federal Water Quality
Criteria (3 PCi/1) and the State of Utah water quality standard (3.3
PC1/1). In addition, data submitted by the applicant dated February 26,
1974 indicates that the concentration of the mine water prior to treatment
is now on the order of 65 to 70 PC1/1 which is greater than the AEC
recommended limits (30 PCi/1). The AEC does not license mining activities.
Consequently, the information on the concentr
waterwastransmittedtotheBureauofMines.ygfonofradiuminthemine

Additionally, a copy of
the applicant's letter of February 26, 1974 and engineering study relating
to the bario, tr?atment process (Appendix H) has been forwarded to the
Bureau of Miacs, the State of Utah, and the EPA for their information
and consideration. In September of 1971 an application to discharge the
mine water was submitted to the Corps of Engineers under the requirements
of the 1899 Refuse Act (see Appendix I). This application has been
transferred to the Environmental Protection Agency as a result of the
Federal Water Quality Act Amendments of 1972.

When the mining operation is terminated the applicant will place a
concrete seal in the shafts just above the mining horizon. This will
isolate the mine water with high radioactivity from the water now seeping
into the shaf ts from the Navajo and Entrada, and limit the radioactive
contamination of these formations. The height to which the water will
rise in the shaf ts will depend on the hydrostatic head in these formations.
Should the water rise to the elevation of the Burro Canyon formation,
transfer of water in or out of the shaft is not anticipated because of
the concrete lining. The shaft will also be capped with a concrete slab
at ground level. Unless the present construction already provides a
seal between the shaft lining and the shaft wall, the annulus should be
blocked with grout just below the bottom of the Burro Canyon so as to
prevent the possibility of vertical communication of water between the
shaft lining and the rock wall of the shaft.

Letter from AEC to U. S. Department of Interior, Bureau of Mines,
dated March 28, 1973.

-_ _.



II-8

5. Dust from Roads

' Keeping the dust to a minimum at the site is not only important from the
standpoint of environmental considerations, but also from the standpoint
of preventing dust from entering the mine ventilation intake. When
blowing dust becomes a problem-on the haul roads over the waste rock, the
applicant proposes to control the dust by using water, calcium or surface
binders. Other roads into the site, including service roads, will be
either graveled, oiled or treated with calcium or some other type of
binder for dust control.

6. Dust from Ore storage

The ore as it comes from the mine will contain 5 to 10% moisture and
contain less fines than ore after it is crushed. However, should dust
problems occur, water sprays will be used to dampen the ore. When stock-
piling of ore by use of the No. 2 conveyor is necessary, water sprays
will be used to moisten the ore and suppress the dust. The applicant has
stated that experience at another mill in Moab shows that once the
surface of a stockpile has become weathered, the clay constituents will
form a crust on top of the piles thus reducing the possibility of dust.
If this effect is not experienced by the applicant and dusting becomes a
problem, a surface coating such as lignosol or similar binder will be
used. An inspection of the mill by the AEC was conducted during the
month of January 1973. The inspector noted that there was no unusually
dusty operations and that the ore was sufficiently moist so that it was
not dusty.

7. Products of Combustion

Because natural gas will be the primary fuel, the products of combustion
will be less than if other hydrocarbon fuels were used for heating. The

secondary fuel, No. 2 fuel oil, will only be used for emergencies.
However, No. 2 fuel oil will also produce products of combustion less
than that produced by the burning of coal.

Approximately 32% of the flue gas will be directed to the carbonation
tower where most of the CO will be absorbed with the balance of the2flue gas being diacharged out the 60-foot carbonation tower. The other
68% of flue gas is discharged out of a 60-foot stack.

8. Mine Ventilation Shaft

Because wet drilling operations will be performed in the mine, dust
production will be less than that encountered by dry drilling. However,
there may be a certain amount of dust generated by traffic in the "I""

3
tunnels. The high ventilation rates used in the mine, 253,000 ft / min,
will provide dilution for the dust and radon gas emitted to the atmosphere.
However,theconcentrationofRadon-332atthepointofdischargehas
been estimated to be about 2.25 x 10 pCi/ml. By letter dated March 28,
1973, the AEC indicated to the Bureau of Mines concerns relating to
mining procedures.
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9. Mill Air Effluents

The release of airborne particulate contaminants to the surrout. ling
environs from the milling operations will be reduced by utilizing
various types of air cleaning equipment. The applicant states that the
air cleaning equipment has been designed using the principles contained
in the 1970 edition, " Industrial Ventilation Manual of Recommended

Practices of the American Conference of Governmental Industrial Hygienists."
Vtpors and dusts from the yellow cake packaging and drying operations
arepassedthroughaventuriscrubberandcentrifugalelim{gytordesigned
to reduce effluent releases to 0.03 grains per cubic foot. Dusts
from the ore transfer areas crushing plant and the ore sampling room
will be passed through cloth bag filters prior to release through the
mill stacks. The concentration of particulates in air discharged from
these systems is not expected to exceed 0.03 grains per cubic foot. Rio
Algom received permission to install the dust control systems from the
State of Utah, October 15, 1971 (see Appendix J). The applicant has
informed the AEC that the actual performance of the surface plant stack
dischargedustfiltershasbeenbettertganthespecifiedemissionrate
of 0.03 grgins per cubic foot (68.3mg/m)andrangesfromalowog
0.585 mg/m for the yellow cake dust filter to a high of 1.27 mg/m for
the transfer tower. Visual checks of the dust filter systems and
attendant stacic pressure gauges are performed daily, and maintenance
work is carried out on dust control equipment when the process being
controlled is shut down. In addition, various units in the process can
be shut down for scheduled maintenance. Isokenitic dust samples are
taken in the discharge stack from each filter on a monthly basis.

10. Mill Liquid Effluents (Tailings Retention System)

By letter dated July 13, 1970, see Appendix K, Rio Algom received permission
to construct a tailings disposal dam and related facilities from the
State of Utah. However, Rio Algom's request for deep well disposal of excess
water was denied and so stated in the same letter. By application for
AEC Source Material License dated August 26, 1971, the applicant stated
on page 23 that, "a deep injection well for disposal of tailings water
will not be used." This was reaffirmed by letter dated February 16, 1972.

An earth fill clay core dam retention system, see Figure 19,-will serve
as a collection and storage system for a part of all the liquid and
solid wastes generated in the milling circuit. It will permit the
evaporation of a portion of the waste liquids and serve as a permanent
receptacle for the residual solid tailings. This system was constructed

( ) Confirmed by tel-con with Rio Algom, May 10, 1973.

!

:
,
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Figttre 19
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by erecting an earth fill clay core dam across a natural basin, see
Figure 19 for location. The applicant engaged the services of a consultant
for assistance in Lte design of this tailings retention system. The
Utah State Department of Highways was contacted and it was their opinion.

that their would be no appreciable damage to the state highway in the
event there was a failure of the dam (see Appendix L),

Basically the system as described by the applicant consists of a starter
dam of an outer shell of local sandy clay placed around a core of selected
clay material, Figure 20, and all materials compacted in 8-inch layers
in accordance with the American Association of State Highway Officials.
The top J2 inches of soil and vegetation were removed from the base
before fill material was placed. A cut-off trench 6 to 8 feet deep and
10 feet wide at the bottom was excavated for the full length of 1450
feet of the dam. At the abutments, where rock was at or close to the
surface, the trench was excavated in rock to remove all fractured material.
In the bottom of the valley, for a length of 1100 feet, the cut-off
trench was excavated through the silty sand down to the clay formation.
The trench was then filled with the selected clay material compacted in
8-inch layers to 95% of maximum density. The dam is described as being
built in horizontal layers having a thickness of no more than 8 inches
prior to being compacted. The selected clay material from the borrow
pics was placed in the middle section of the dam to form the impervious
core which is 20 feet wide at the bottom and 10 feet wide at the top.
The sandy clays and silty sands were placed on both sides of the core.
The coarse sands encountered in the borrow pits were placed in a 10-foot
wide horizontal layer on the downstream side of the embankment. Water
was added in the borrow pits and on the dam for the purpose of obtaining,

optimum moisture content. A sheepsfoot roller was used and each layer
was compacted to 95% of maximum density as measured by the American
Association of State Highway Officials T-90 method of compaction. The-
dam will be approximately 45 feet high, crest length of 1450 feet with
a top width of 20 feet. The side slope ratios are 2-1/2 to 1 for the
downstream side of the dam and 2 to 1 for the upstream side. The!

staff has judged the dam construction to be satisfactory because of the
method of depositing the tailings, described on page 11-13, and of the
methodofggystructionwhichisfurtherdescribedinR{g)Algom'sEngineer-
ing report (see Appendix M) and consultant's report on the subsoil
investigation (see Appendix E). The applicant's consultant has evaluated.

k9) All references in the Engineering Report, in Appendix M, relating
to raising the dam, deep well disposal and monitoring vell are no
longer applicable as Rio Algom has submitted changes regarding these
subjects. These changes are reflected in this report.

.
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the dam based on test boring through the d w and evaluation of soil para-
meters and calculated that the minimum safety factor under all conditions
(including earthquake loading of 0.05 g) was 1.3. This meets the AEC
requirements of the new Regulatory Guide 3.11, " Design Stability of Embank-
ment Retention Systems for Uranium Mills," dated June 1973. In August of
1973, the applicant's consultant drilled three holes, Dl, D2 and D3, see
Appendix D, on the tailings dam centerline and the applicant has stated*

that they did not detect. water in the dam core. Water in the strata under
the dam was detected in 2 of these holes. In addition, piezometers are
installed in bore holes D-1 through D-7 to monitor water table levels. When
the water level in the present dam reaches a level which is 10 feet below
the crest of the dam, a new tailings basin and dam will be utilized. [This
tailings retention system was the subject of a separate review and analysis
by the licensing authority (see Appendix S).]

Tailings have been deposited at a number of points across the upstream face
of the dam to reduce any seepage through the dam. The tailings line is laid

; on the upstream crest of the dam and the tailings are discharged at a number
of points first above the water line. Because the tailings material is so
finely ground, very little " beach" of coarser fraction has as yet built up
above the pond level of the liquid fraction of the tailings slurry. However,
with time the beach is expected to increase. In order to seal the apparently
more pervious rock and soil areas on the north and south sides of the dam,
the tailings line has been extended along the north side to deposit a blanket
of tailings by spigotting. On completion of this, the tailings will then be
spigotted along the south side. As the pond level rises, the tailings will
be discharged at various points around the perimeter of the pond to keep
the liquid fraction of the tailings from direct contact with the bare rock
and soil. Because the discharge po'it for the tailings is moved fairly
frequently and because the tailing- are discharged below the dam crest, the
formation of slime pockets are not expected to form. Consequently, adverse
effects on the dam stability from such an effect are not anticipated. The
applicant states that because the operation is a small tonnage operation, the
formation of ice during the winter would probably melt before it became
buried to any great depth. The freezing and formation of layers of ice in

; the tailings can be reduced by laying down the tailings with large diameter
pipes to a point some distance in back of the dam.'

Liquid losses are expected to occur by evaporation and seepage. Because
of the method used to deposit the tailings, it is expected that there
will be initial seepage through the tailings basin bottom, but that the
seepage should decrease with time. At the start of the operation, the
high solids to liquids tailings material was deposited around the tailings
basin to above the water line that would be reached in t' e first two years
of operation. Low grade ore material or waste was used when the mill
started. The perimeter sealing process is to be repeated as necessary as
the height of the pond increases. Laboratory seepage tests reported
in March of 1972 indicated that the seepage rate may be on the order of

,

._.
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6-8 feet per year for untreated tailings. Of the 52 gallons per minute
of tailings being discharged to the tailings pond from the mill processing,
approximately 10% was expected to seep through the retention system.
Estimates of the amounts of uranium, thorium, and radium expected to seep
have been calculated based on a leakage rate of 10%. The results are
shown in Table XV.

TABLE XV. GrIMATES OF RADIONUCLIDES SEEPING FROM TAILING POND

Radionuclide Quantity Seeped in pC_i per day
AEC Estimate Rio Estimate

Uranium Natural 100.0 550

Thorium-230 0.003 0.55

Radium-226 49.0 5.5

The differences between the AEC and Rio Algom estimates in Table XV are
primarily due to the concentrations used in the calculations. The AEC

estimates are based on earlier values of golution loss of uranium ofy
0.2%, a thorium concentgation of 1 x 10 pCi/ml and a radium con-
centration of 1.8 x 10 pCi/ml.

The monitor well drilling conducted by the applicant's consultant indicates
that seepage is occurring from the tailing pond and that the seepage
probably percolates downward in stages until it reaches the zone of
saturation lying on the Burro Canyon-Brushy Basin contact. Here the
seepage is believed to be diluted by groundwater and moves down-dip
along the contact. It is expected that this seepage will continue until
the tailings blanket seals all of the ponded area. Monitoring results
(Appendix N) show the concentrations of radionuclides from the monitor
well program described in Section II.E.

Additional monitoring well data (Table XVI) was submitted by the applicant
for the last twc months of 1973.

TABLE XVI MONITORING WELL DATA FOR NOVEMBER AND DECEMBER 1973

Radionuclide 2-Month Average Range

~'
Uranium-Nat. 16.1 x 10~ pCi/ml 0.03 - 121.3 x 10 ' pCi/ml

~9 -9Radium-226 1.6 x 10 pCi/ml 0.7 - 4.0 x 10 pCi/ml

Thorium-230 All values less than ,

l

2.0 x 10~ pC1/ml
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The consultant's report to the applicant (Appendix E) states that the
test holes indicate that subsoils beneath the proposed tailing dam
consist of loose to medium dense, silty sands and stiff to very stiff,
sandy clays over hard sandstone bedrock at depths 2 to 18 feet. No free
water was encountered. In addition the natural soils in the reservoir
area possess sufficient fines (-200) to be relative impervious. Because
of these conditions and the methods used to deposit the tailings, loss
of water from the pond by seepage is expected to be abated. If it is
assumed that all the water seeped from the bottom and sides of the
talling pond, then all the radioactive constituents dissolved in the
water would seep through the pond. The AEC estimate of the amounts of
uranium, thorium, and radium which would seep for .s maximum condition
have been calculated and the results shown in Tab' XVII.

TABLE XVII. ESTIMATE OF THE QUANTITY OF RADIONUCLIDES SEEPING FROM
THE TAILING POND PER DAY, MAXIMUM SEEPAGE

Radionuclide Quantity Seeped in pCi per day

Uranium-Nat. 1028

Thorium-230 0.03
Radium-226 509

Assuming only a 60 foot thick water bearing Dakota formation of porosity
0.3 existf2thrgughout the 120 acre Rio Algom site, a water volume of
2.66 x 10 cm would be present. If 509 pCi of radium seeped into the
Dakota formation per day fgr a period of 10 years, the quantity of radium
seeped would be 18.54 x 10 pC1. Consequently, the concentration of

_7Ra-2261n the Dakota formation if evenly distributed would be 6.96 x 103pCi/cm approxgmately23timestheAECunrestrictedareareleaselimitof3 x 10~g Ci/cm . The migration of radioactive particles which may havep

passed through the tailinF pond is expected to be retarded because of the
ability of soils to attract ions. The ability of clay to attract ions,
especially positive ions, to their surfaces is one of the most important
properties which results in the binding of soil elements in ionic form.
Becauseofthetypeofsubsoilsbeneaththetailingbasin,onemayexpect$10)cation-exchange capacity on the order of 5 mil 11 equivalents per 100 grams.
In one ton of silty ;and (20% sand) tnere would be an adsorptive capacity
on the order of 9 equivalent weights. Consequently, one ton of silty sand
has the theoretical capability of adsorbing 1000 curies of radium which is
greater than the amount of radium which would seep over a period of 10 years
at a seepage rate of 49 pCi per day. Another factor which may have an effect
on leaching, especially after the tailings pond dries out, is the low
precipitation rate for the area, i.e., on the order of 0.27. This factor

(
The applicant's consultant analyzed soil and rock samples from the
borings and found values of cation-exchange capacities ranging from
a low of 10.6 to 16.1 mill 1 equivalents per 100 grams.

__-_
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may tend to reduce the leaching into the soil. Another factor entering
into the scepage mechanism is the effect of the seepage effluent on the
soil and rock materials below the dam and pond. It is believed that a

scepage effluent with a high pH may be capable of causing an increase in
the permeability of the soil. A more detailed discussion and analysis

of the seepage problem has been investigated by the applicant's consultant
in Appendix D. A comparison of the monitoring well data indicates that
seepage through the tailing pond is abating. In addition to the monitoring

data referred to above, an inspecticn of the mill by the AEC was conducted
during the month of January 1973, in which selective examinations of
representative records were performed. It was reported that data generated
by two monitor wells located below the tailings dam indicated con-
centrations below the MFC for uranium-natural, radium and thorium, lead-
210 and alpha. Baseline monitor well data for tgese two wells indicated
an average concentration on the order of 1 x 10 pCi/ml. During the AEC

inspection in January of 1973, the AEC inspector collected a sample from
each of these two wells and had them analyzed by an AEC laboratory. The

g
results were reported as being less than 3 x 10 pCi/ml for radium-226.

Contrarytotheapplicant'spropygg}foractionondetectionofhigh
levels of scepage contamination, it is the opinion of the AEC that

when the applicant's tailing monitor well program reveals concentrations
ofanyradionuclideinexcessoftheg{g)allowableMaximumPermissible
Concentration for unrestricted areas, Rio Algom will install pumps
in wells drilled on the centerline of the dam to capture the contaminant
and return the effluent to the tailings pond. The applicant's consultant
hac provided the details and objectives of such a system (see Appendix D
page 11-16). This technique or some other technique acceptable to the
Commission will continue until it can be shown that the allowable con-
centrations will not be exceeded. The license will be conditioned
accordingly. The applicant has also stated that the sealing process
will be supplemented by using additional sealing agents if experience
indicates that further liquid retention is required (see Appendix 0).
Because of the concentration of Na and S0 ions in the tailing pond (see

3Table XIV) and of the possible scepage through the tailing pond, a potential
exists for the contamination of underground water by these chemicals.
There will be a dilution factor for those elements that may seep into

the underground water. However, it is recognized that the dilution
f actor may not be as extensive in ground water as an equal volume of
surface water. Water heavily saturated with sulfates, carbonates,
bicarbonates, chlorides and sodium are capable of causing injurious

The injury caused is due to 93) osmotic effect or a toxiceffects.
The maximum concentrationef fect depending on the circumstance.

(11) When two out of three consecutive analyses from any of the monitor
wells indicate that a radioactive contaminant is in excess of the
allowable set by the State of Utah, action will be taken to control
the contaminant.

(12) Maximum Permissible Concentrations are listed in Title 10 Code of
Federal Regulations, Part 20, Appendix B.

(13) Report of the Committee on Water Quality Criteria, Report of the
National Technical Advisory temmittee to the Secretary of the

~

Interior, April 1968.
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ofsaltsthatcanbetoleratedgg{ylybydomesticanimalsappearstolie
between 15,000 and 17,000 mg/1. However, water that is to be used
continually for livestock watering, salt concentrations above 4500 to
7000 mg/l are in some areas of the country described as being unsatisfactory.
Drinking water with hardness levels exceeding 250 mg/l are usually
considered very hard and undesirable for domestic use. In high cen-
centrations, sodium is toxic to man and plants and is deleterious to soil
conditions. Sodium concentrations in drinking water of 200 mg/l may be
injurious to man and concentrations on the order of 2000 to 7000 mg/l
may cause harmful effects in livestock. Concentrations of sodium on the
order of 100 to 200 mg/l in irrigation water can cause deleterious
effects to plants. Soils saturated with sodium usually present a problem
in irrigation systems due to its effect on soil structure, causing
reduced infiltration and permeability rates. In the caae of the tailing
pond, the high concentration of Na may be an advantage in that high

concentrationsofsodiummaycyygypgysealingofsoilporesanda
decreare in soil permeability A situation of this type would
be beneficial to the tailing pond in that it would contribute to the
sealing of the pond and thereby assist in tha abatement of scepage
through the tailing pond.

The natural watershed area above the tailings basin is 590 acres. The
normal water level within the 16 acre tailings area will be maintained
at least 10 feet below the crest of the dam. Data supplied to the

applicantbytheBureauofLandManagementindicatestggg)onceevery100
yearsthereisariskof(S6fanda10-footfreeboard,thetailingareainch rainfall in 10 days With a
holding area of 16 acres
has a capacity of 160 acre-feet minus the amount of rain that falls in
the pond. A five-inch rainfall would lower the freeboard from 10 feet
to 9.58 feet. Consequently, the holding capacity of the tailing pond
would be 9.58 feet times 16 acres or 153.3 acre-feet. This estimate
does not take into consideration water absorption in the soil or soil
deposition in the pond due to erosion. Data supplied by the Bureau of
Land Management indicates that the amount of run-off water from a 100-

yearfrequencyrainstormgj)5inchesin10daysoverthe590-acrewatershed
would be 58.4 acre-feet. The applicant has stated that records for
the town of La Sal, located 4 miles from the mine, indicate that in a 30-
year period only twice has the monthly total rainfall approached 6
inches. Figures supplied by Rio Algom Corporation to their consultant
have calculated a net storage for the basin to be 167 acre-feet, i.e.,
capacity of basin above planned water level of 194 acre-feet minus the
volume of tailings above the water level of 27 acre-feet or net storage
of 167 acre-feet above pond water level. .The United States Department
of the Interior, Bureau of Land Management, expressed concern about the

(14) Water Quality Criteria, Publication 3-4 Reprint December 1971,
California State Water Resources Control Board.

(15) Letter from United States Department of the Interior to Mr. P. F. Pullen,
Rio Algom, dated October 15, 1971.

(16) Rio Algom application for Source Material License dated August 26, 1971.
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potential {y9;offaccumulationfora25-dayperiodofa1,500-year
frequency. However, by letter dated February 19, 1974 (see
Appendix A), the Bureau of Land Management has indicated that they
do not feel it necessary that tailing diversion canals be constructed
as long as active mining and milling operations are in progress. A

checkoftheamountsofrainfal{{ggichmaybeexperiencedinatropical
storm are shown in Table XVIII.

TABLE XVIII

TROPICAL STORMS AND ASSOCIATED RAINFAILS

STORM AREA OF RAIN AMOUNT OF RAINFALL

Hurricane Agnes Cuba 17 in. in 4 days to 9 in. in
6 hours

" Flordia 12.7 in, in 7 days

" Eastern Slopes of Blue
Ridge Mountains 4 to 10 in. in 48 hours up to

8 in. in 24 hrs.

" Virginia Maryland Area 13.6 in. in 4 days to 14.7 in.
in 24 hours.

" Pennsylvania 14.5 in. in 24 hours

" New York 4-day average near 9 in.

Hurricane Carrie Martha's Vineyard 12.5 in, in 16 hours

Extreme Low
Pressure in Texas Chicago 7 in. in 2 hours

Typhoon Rita Kyushu 23 in. in 48 hours

The Department of the Army Corps of Engineers has indicated that the
reservoir capacity will be reasonably adequate for the 590-acre watershed
for the most severe combination of meteorological and hydrological conditions
that might reasonably be expected for the area (see Chapter VIII, letter
from Department of the Army Corps of Engineers, 6 March 1973). As
indicated earlier in this statement, the U.S. Department of Interior has

(17) Letter from U. S. Department of Interior, Bureau of Land Management
to Rio Algom dated October 15, 1971.

(18) Mariners Weather Log, Department of Commerce, Vol. 17, No. 1,
January 1973.

.

. _ _ _ _ _
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stated that it is their opinion that it is not necessary to construct a
channel to divert ficod water around the tailing pond at this time.
However, at the end of the mining and milling operations, a channel will
be constructed to divert flood waters around the existing tailings area
and the proposed tailings area. Maintenance crews are required to
inspect the tailings system daily and to repair it if necessary, to
ensure proper functioning of the entire retention system.

The tailings retention system has been designed to reduce the probability
of dust dispersal by maintaining a portion of the pond under water.
Dust generated by high winds acting cn the tailings deposits which
appear above the surface of the liquid are to be controlled by one or
more of the following techniques: (1) installation of an irrigation
spray system to keep the tailings wet in the event of a strong wind; (2)
installation of snow fencing to slow the wind velocity below the transport
velocity; (3) covering the exposed area with a thin layer of mine waste;
and (4) use of a chemical stabilizer. The use of an automated irrigation
spray system is not a requirement of the AEC. It is the opinion of the
ALC that an automated system would not offer any clear-cut advantages
over a system based on daily visual observation and inspection.

The release of airborne particulate contaminants to the surrounding
environs from the milling operations will be minimized by utilizing
various types of air cleaning equipment. The applicant states that the
air cleaning equipment has been designed using the principles contained
in the 1970 edition of " Industrial Ventilation Manual of Recommended
Practices of the American Conference of Governmental Industrial Hygienists."
Vapors and dusts from the yellow cake packaging and drying operations

arepassedthroughaventuriscrubberandcentrifugalelim{ygyordesigned
to reduce effluent releases to 0.03 grains per cubic foot. Dusts
from the ore transfer areas, crushing plant and the ore sampling room
will be passed through cloth bag filters prior to release through the
mill stacks. The concentration of particulates in air discharged from
these systems is not expected to exceed 0.03 grains per cubic foot.

D. ENVIRONMENTAL CONCENTRATIONS AND EFFECT ON LOCAL BIOTA

1. Radiological

The concentrations of airborne radioactive effluents released beyond the

boundaryfromthemillprocessofRioAlgom(seeTgggyXX)areexpected
to be below the limits specified in 10 CFR Part 20 and at levels
consistent with the present state-of-the-art in uranium milling technology.
Of the possible sources of airborne contaminants identified in Section
B, the mine air ventilation shaf t, production shaft, crusher, headframe,
transfer house, mill dryer and tailings pond are considered to be the

(19) Value confirmed by letter from Rio Algom, dated May 10, 1973.
(20) The MPC limits listed by Rio Algom on page 59, Part II, of their

response to Agency Comments, November 1973, as being applicable to
the Lisbon Operation are not applicable. Values listed in 10 CFR 20,
Appendix B, are the authorized values.
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primary source terms, and the analysis of the effluents from these
sources on the environment are based upon these sources. The calculated
quantities of each airborne radioactive effluent from these sources are
tabt0_ated in Table XIX.

TABLE XIX

RANGESOFQUANTITIESOFRADIOACTIVEFgLUENTS
EMITTED FROM THE MAJOR SOURCES

Source Effluent pCi/ day
Mine Air /ent Uranium-Natural 15.88

" Thorium-230 15.88
" Radium-226 15.88

6" Radon-222 3 x 10
Production Shaft, Crusher,

Headframe, and Transfer Uranium-Natural 41
" Thorium-230 41
" Radium-226 41
" 'Radon-222 41

Mill Dryer Uranium-Natural 337
5

Tailings Pond Radon-222 8.4 x 10

Meteorological data supplied by the applicant indicate that during the
daylight hours the prevailing wind direction at the mine is from the
northwest throughout the year. The predominant wind speed for a 16-
month period during the daylight hours was 5 miles per hour (see Table
XII). During nighttime hours, one may anticipate a circumstance in which
a drainage of air downslope towards the northwest would occur. Consequently,
to obtain an approximation of the environmental concentrations of radic-

active materials resulting from the sources identified in Table XIX, the
parameters shown in Appendix P were utilized. In some instances the
short-term diffusion formula was utilized while on other oc_ ssions the
diffusion formula for obtaining annual average concentrations was utilized,
or the short-term diffusion formula value corrected to estimate the long-
term diffusion formula value The dust discharge values utilized in
these calculations were based on design data. However, by letter dated
November 12, 1973, Rio Algom informed the Commission that actual measurements
showthatthefiltrationsys3emsareperformingconsiderablybetterthan
the spec. value of 68.3 mg/m . The measured values range from a low of

f
'

r

(21) Values based on actual measu'r.nents have been submitted by the
applicant and are shown in Appendix Q. With the exception of
the mine ventilation shaf t, the measured emission values are
less than the design value.

_ _ - _ _ _
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0.097 mg/m for the headframe to a high of 1.27 mg/m for the transfer
tower. Rio Algom has computed the concentrations and doses for their
operations based on the measured emission values. These results are
shown in Appendix Q. Differences that exist between the AEC estimates
and Rio Algom estimates are due to the emission rates utilized; as noted
above, use of a mix of long-term and short-term techniques for calculating
concentrations at a given receptor versus a short-term technique by Rio
Algom, consideration of a possible nighttime reversal of the wind flow
by the AEC, the differences in the selection of receptor points by each
leading to different distances from source to receptor, and solubility
considerations of the isotopes under consideration. Because of the many
variables which enter into atmospheric dispersion calculations, con-
centrations and doses derived from these parameters should not be construed
to be infallible predictions. They should be viewed as rough approximations
and the uncertainties of such a calculation considered when using the
data to make a judgement relating to the environmental impact.

The applicant shall be required to conduct an environmental monitoring
program to verify the conclusions. See Section E for a description of
the air sampling program.

Estimates of concentrations were made for: points at which the maximum
concentrations were expected to occur; concentrations from all sources
to a point on the border of Rio Algom property for the predominant
daytime flow of air; concentrations from all sources to a point on the
border of Rio Algom property for the circumstance in which the nighttime
flow was to the northwest; and the Redd Ranch located 2-1/2 miles northwest
of the site in the direction of nighttime and daytime flow of air. The
point where the maximma concentration is expected to occur for effluents
f rom the mine ventilation shaf t is approximately 330 feet, and from the
stacks from the mill, 820 feet. These distances are within the boundary
of the mill and, with the exception of radon-222, the concentrations
encountered at these points are all below the allowable restricted area
MPC's. Theconcengrationgfradon-222atthisdistancemaybeof the
order of 4.5 x 10 pCi/cm . The concentratin9 of radgn-222 at the point
of release has been estimated to be 2.25 x 10 pCi/cm . Unless the
Bureau of Mines has provided Rio Algom with other alternatives, the AEC
recommends that the nearest access point to the mine ventilation shaft
be extended and properly posted so that the appropriate MFC value for
radon listed in 10 CFR 20, Appendix B, will not be exceeded. Estimatea of
airborne concentrations from all sources which may contribute to the
pollution at the three locations considered to be of major importance
are shown in Table XX.

w. _ _ _ _ _ _ _ - _
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TABLE XX

ESTIMATES OF CONCENTRATIONS

Location Concentration Concentration Concentration Concentration
U-Natural Th-230 Ra-226 Rn-222
pCi/cm3 pCi/cm3 pC1/cm3 pCi/cm3

-14 -1 -15 -10Boundary, 1500 1.5 x 10 4.1 x 10 5.9 x 10 3.3 x 10
feet southeast
of mine venti-
lation shaft.
Day Conditions

-13 -15 -13 -10Boundary, 8000 1.9 x 10 8.5 x 10 1.8 x 10 1.3 x 10
feet northwest
of mine venti-
lation shaft.
Day & Night Conditions

-14 -15 -14 -10Redd Ranch 3.1 x 10 1.6 x 10 3.5 x 10 1.017 x 10
Day & Night Conditions

For a visual representation of these locations see Figures 3 and 4.

During the AEC Regulatory inspection of the facility on January 3 and 4,
1973, the inspector reported that on several occasions, samples collected
from the effluent stream of the discharge stacks indicated concentrations
in excess of MPC for unrestricted areas. However, all samples collected
at various distances from the mill facility were reported by the inspector
as being less than 25% of the unrestricted area MPC or have not approached
the MPC for unrestricted areas. Source term data utilized in arriving at
the estimates of concentrations in Table XX is presented in tabular form
in Appendix P.

Estimates of the potential dose equivalents for an individual if he were
located continuously for a year in one of the .5:eas specified in Table
XX have been made and are shown in Table XXI.

1
1

.
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TABLE XXI

ESTIMATES OF DOSE EQUIVALENTS ( }
Location Kidney Bone Lung

Boundary, 1500 feet 0.3 mrem /yr 134 mrem /yr 74 mrem /yr
southeast of mine
ventilation shaft.
Day Conditions

Boundary, 8000 feet 3.1 mrem /yr 246 mrem /yr 33 mrec/yr
northwest of mine
ventilation shaft.
Day & Night Conditions

Redd Ranch 0.5 mrem /yr 133 mrem /yr 23 mrem /yr
Day & Night Conditions

Thourh one doesn't sum up critical organ doses to determine a whole body dose,
a sense of the significance of the estimates of the dose equivalr.nts in
Table XXI can be appreciated by noting the background radiation for the
State. Whole body exposures from natural background radiation for the State
of Utah are estimated to average about 150 millirems per year. The number
of residents at the Redd Ranch varies from 1 to 6 depending on the season.
At the Wilcox Ranch there are 29 full-time residents living in two houses
and seven trailers. The population density per square mile for a 2.5 mile
radius around the mill is on the order of 1.8 persons per square mile.
The AEC has not established, as yet, a value for "As Low As Practicable"
(ALAP) effluent releases from uranium mills, and the presently applicable
limits for concentrations and dose are contained in Title 10, code of
Federal Regulations, Part 20. However, the Commission has initiated
ccmprehensive engineering and environmental studies to form the basis
for providing specific guidance on as Icw as practicable effluent releases
for fuel cycle facilities including uranium mills. Potential concentrations
and dose equivalents were not estimated for the Wilcox Ranch as it is
located approximately the same distance from the mill site as the Redd
Ranch and in a direction north northeast of the mill, which is not in
the direction of the prevailing wind for either day or night. Consequently,
the concentrations and dose equivalents would be expected to be less
than those calculated for the Redd Ranch.

The estimates of concentrations and dose equivalents agree with the
general conclusions reached by the Advisory Committee on the Biological
(22) Doses were estimated using the information presented in TID-4500,

" Doses to Various Body Organs from Inhalation or Ingestion of
Soluble Radionaclides," and " Control of Radon and Daughters in
Uranium Mines and Calculations on Biologic Effects," U.S. Department
of Health, Education and Welfare, PHS Publication No. 494. The kidney and
bone dose estimates represent the dose to 50 years from breathing the con-
centrations listed in Table XX for one year. The actual performance of the
surface plant stack discharge dust filters has been noted on page II-20 of
this report.

_ _ _ _
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EffectT2g{inizingrtilatin( } and U.S. Environmental Protection
Agency in that the location of uranium mills in sparsely populated
areas can prevent exposures to the population and that no significant
radioactive material will reach populated areas and consequently no
significant radiation exposure to the public will occur from uranium
mills.

The area surrounding the mill is relatively arid, and water and vegetation
are scarce. In addition, the surrounding area is uncultivated and used
only for occasional grazing by a small number of sheep, cattle and
wildlife. With regard to the possible effects of radiation on the
environment, "it is felt that if the guidelines and standards are accepted
as adequate for man, then it is highly unlikely ns of other
living organisms would be perceptibly harmed."''2ggat p pulati

The tailing reservoir is not an ideal body of water, pH 9.5, for animals

would drink water having a pil of 9.5.fb6js unlikely that such animals
or waterfowl to feed or drink from.

Experiments on the gustation
properties in several species of avian suggest that gustatory stimule
probably are present in birds which provide them with a rejection threshold
which influence their choice of drinking water. These experiments
suggest that migratory birds would not normally drink the tailing pond
water, but rather would land there only for resting purposes, then move
on to water which is more palatable to their taste. There are four
reservoirs of fresh water in Coyote Wash within 2 to 4 miles of the
tailings area, plus water in the irrigation ditches. The temperature of
the tailing pond is not likely to be a factor in attracting wildlife as
the temperature of the tailing pond water would appear to be the same as
other bodies of water, except where the tailing line discharges into the
tailing pond, based on the observations by Rio Algom personnel of ice on
the pond during the winter months.

Exposures from uptake thrcegh the food chain are expected to be negligible
in view of the small quantities of effluents released and the fact that
the surrounding area is uncultivated and used only for occasional
grazing by a small number of wild and domestic animals. In the event
that game animals should drink the tailing water, it can be shown that an
individual would have to eat more than 3 deer kidneys to ingest the

(23) The Effects on Populations of Exposure to Low Levels of Ionizing
Radiation, Report of the Advisory Committee on the Biological Effects
of Ionizing Radiations, Division of Medical Sciences, National Academy
of Science, National Research Council, Washington, D.C. 20006,
November 1972.

(24) Estimates of Ionizing Radiation Doses in the United States, 1960-2000,
U. S. Environn' ental Protection Agency, ORP/CSD 72-1, August 1972.

(25) Op. cit. (23)

(26) Letter from Colorado State University, Environmental Resources Center
to AEC, dated March 13, 1973.

|
|

.
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5
allowable body burden for uranium, or more than 2 x 10 kigneystoingest
the allowable body burden for thorium, or more than 4 x 10 livert to
ingest the allowabic body burden for thorium. These estimates were
arrived at by assuming that the deer took his total intake of water from
the tailing pond; deer equals man in the metabolism of uranium and
tharium, and that when man cats the contaminated kidney or liver the
total quantity ingested goes to man's critical organs. As it is likely
that the above assumptions are conservative, greater numbers of kidney
or liver would have to be consumed than stated. With respect to vegetation
surrounding the area, vegetation sampling results submitted to the AEC
inspector on January 3 and 4, 1973 show the quantity of U 0 in several3 g
vegetation samples. The highest value reported was 0.20 PPM of U 0 *38
If the sa9ple was dry then the value of uranium would be on the order of
1.3 x 10 g of uranium per gram vegetation. Thig value is less than
the recommended limiting concentration of 3 x 10 g of ura
gramofdrymatterforfoodforbeefcattleanddairycows.ggyyper

j

The
| applicant's environmental sampling r- am should provide data which will
j serve as an indicator of the possible _.4try of radionuclides into the

| food chain from soil to man. Additional information on uptake of radio-
! nuclides by biological organisms and vegetation have been supplied by the

applicant's consultant, by letter dated July 18, 1973, and appears in
Appendix R.

| 2. Non-Radiological

| Considering the air cleaning and ventilation equipment irstalled by the
! applicant to control effluents, the methods of release t' amounts of

materials involved, it is not expected that quantities of non-radioactive
materials being released to the environment will exceed those values

listed in Tabic XXII. ThoughtheconcentrationT2gfdust, SO and N0
theStateandFeberal2

from the boilers at.the point of release exceed
ambient air quality standards (Table XXIII), the concentrations
utilizingmethodsforestimatingannualaverageconcentrations,2gycalculatedare
not likely to exceed the State or Federal ambient air quality standards
at the boundary in the direction of the prevailing wind for meteorological
conditions shown in Appendix P and emission rates and air discharge
volumes as measured by Rio Algom. Buildup in the environment is not
expected in view of the chemical and physical characteristics of the
contaminants and the quantities involved. Therefore, such release of
non-radioactive materials is not expected to have a significant impact
on the environment.

.The applicant is required to maintain the concentrations of non-radioactive
ef fluents at levels consistent with the present state-of-the-art in
milling technology and may not exceed the ambient air standards established
by the State of Utah as listed in Table XXIII.

(27) Health Physics Journal, 1963, Vol. 9, page 597.
(28) As reported by Rio Algom, " Applicant's Response to Agency Comments

on Draft Statement," November 1973.
| (29) Workbook of Atmospheric Dispersion Estimates, PHS-999-AP-26.

- _ _ _ _ - - _ _ -
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TABLE XXII

i ESTIMATES OF ANNUAL EMISSIONS OF PARTICULATE
AND NON-RADIOACTIVE EFFLUENTS FROM THE MAJOR SOURCES

,

,

QUANTITY
Design Measured (30)

Sources Pollutant Specifications Valves

EE 18286Mine Ventilation Dust 9599
year year

Shaft,

.
'

40000 lb 317 lb; Production Shaft, Dust
7""# Y ##~

Crusher, Headframe,
Transfer House

.

SS 45.5Yellow Cake Operation Dust 1126
Year year

lb
Boilers Solids 1577

year
,

lb
SO 158

2 year
,

lb
No 31540'

2 year

i

llydrocarbons 6308
; year

lb
i Organic Acids 9462
;

year
!

lb
Aldehydes 1577

year
,

lb
. Nil 3154

3 yeari

i
i

s

(30) Using data from Applicant's Response to Agency Comments on Draft
! Statement, November 1973.
;

$
,

I
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L

TABLE XXIII

AMBIENT AIR STANDARDS IN EFFECT IN UTAH

| Standard Pollutant Concentration Sarple

State Particulate 90 pg/m Annual geometric mean

3Federal (Primary) Particulate 75 pg/m Annual geometric mean

Federal (Primary) SO 0.03 ppm Annual arithmetic mean2
(' Federal (Primary) CO 9.0 ppm 8-hour average not to

be exceeded once per
year, and 35 ppm
maximum for a 1-hour

l average not to be
exceeded more than
once per year.

I

Based upon the measured emission values and yearly emission rates for dusts
andchemicaleffluents,concentrationsofdust,atthesiteboundarygnthe
direction of the prevailing wind, are not expected to excged 2.4 pg/m . The
concentrations of S0 and NO should not exceed 4.2 x 10 ppm and 0.012 2ppm, respectively, in the direction of the prevailing wind at the distance,
approximately 800 feet, at which the maximum ground level concentration
is expected to occur.

,,-

3. Effects of Fuel Oil Effluents on Environment *

Ona of the essentiallfunctions of stomata is to regulate evaporation. _
| Thtrefore, it follows that moisture stress in the leaves due to dry

climates will cause stomatal closure. . Plants in an arid environment
may be more resistant to the SO than plants and vegetation common to

2creas of high humidity and low evaporation rates.- Furthermore, the
translocation of SO from leaves of vegetation is less effective than9uptake through the foot system.

!

|
|

_ _ _ .. _ __ . - __ _ ___ _ _ _ __ _ _
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Studies have been conducted that show that sulfuric acid aerosol is only
toxic to vegetation under special circumstances. It has been postulated
that the small droplets do not wet the leaf surfaces or diffuse through
the stomata into the interior of the leaf.

Concentrations of NO n the order of 25 ppm have been identified as
2

causing blades of grain plants and needle tips of conifers to assume a
bright yellow color.

The concentrations of S0 fr m the milling operation at the site boundary
2

in the direction of the prevailing wind would be below the sensitivity
concentration for numerous plants, i.e., 0.1 to 1 ppm. Injury to vegetation
caused bv emission of S0 and NO is not expected because concentrations

2 2of the+< products are capected to be less than that which will cause
injury to vegetation. The effect of the above-mentioned effluents on
animals grazing or foraging the area should be of no consequence since
cattic have been known to graze on vegetation that suffered 25 percent
damage to its leaves by exposure to SO without suffering any ill effects.

2

4. Effect of Mining and Milling on Ecological primary Energy Capture
of the Area

In desert-life argas the annual net primary productivity has been estimated
acresor4.85x10{yr.to be 400 k-cal /m During the life of the project, approximately 120

2 will be removed from the terrestrial energyypro-m

ductivity ecosystem. This will amount to approximately 1.94 x 10
calories per year of operation. After reclamation and restoration
procedures are put into effect at the end of the mining and millin;;, the
net primary productivity should return to essentially the same levels
that existed prior to commencement of the operation.

~

5. Effects on Animal-Carrying Capacity of the Area

The applicant's report on the inventory of wildlife resources indicates
that the Rio Algom site lies on the edge of the ranges of the mule
deer (see Appendix F). Consequently, the operations should have little
effect on the deer herd or the carrying capacity of the normal range.
Other smaller wildlife species were described as occupying the general
areas. However, data on population density for the animals are not
available. As a result, the impact on these smaller animals is difficult
to assess. However, it is believed that the home range for these smaller
animals is much less than that of the larger animals; e.g., cottontail
rabbits approximately 14 acres, meadow mouse about 1/15 of an acre.
Consequently, the impact on these smaller animals and birds is expected
to be more than for the larger animals. After reclamation and restoration
procedures are completed, the area will be available for use by the
wildlife. Depending upon the, types of vegetation used in the reclamation
effort, some species changes in the wildlife inventory may occur.

- - _
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E. ENVIRONMENTAL MONITORING

1. Preoperational Monitoring Program

The preoperational environmental monitoring program consisted of a grid
; of sample points set on an approximate 2000. foot grid (see Figure 24).
j At each grid point a composite soil sample was obtained in the immediate
j area. The composite sample consisted of a set of nine one-pound samples

taken at a ten foot spacing on a 30 x 30 foot grid adjacent to an identifiable1

point. Each nine-pound sample was thoroughly mixed and a one-pound sample
analyzed for uranium, radium, and thorium. Approximately two pounds were
retained for future reference. Sample points were identified and re-
corded so that additional samples could be obtained. These samples were
taken in May and June 1972. At alternate soil sample stations, bulk
vegetation samples were obtained, as shown on Figure 21. The succulent
portion of these plants were analyzed for uranium, radium, thorium,

j copper, zinc, and manganese. Samples were also taken of soil in the
'

drainage area below ore and waste dumps from other mining operations
located south of the mine and immediately south of the county road.
These soil samples were reported to have indicated a greater activity as1

compared to the samples taken from the grid.
I

i

A baseline air sampling program consisted of four sets of air samples
taken at the following locations: La Sal Junction, La Sal, Wilcox Ranch,
Redd Ranch at Rattlesnake Pond, Rio Algom well field in Section 19, mine
service road entrance, and on the county road in Section 27 southwest of
the mine (see Figure 22). This sampling was performed in April and May
1972.

Five sampling stations on the West Coyote Wash drainage basin were
established for the purpose of obtaining data for watershed contamination.,

'

Figure 22 shows this drainage basin located between the mine and La Sal
with sample stations marked 1 through 5. Sample Station No. 4 is a frcah
water pond with a well-established fish population. Station No. 2 is on
the North Branch of West Coyote Wash and clear of any effluents af the
Rio Algom operations, and thus serves as a continucus baseline reference
point. These samples were analyzed for pH, dissolved solids, sulfate,
nitrate, hardness, sodium, chloride, iron, uranium and total radio-
activity. Samples were taken twice per month at all stations,
with extra samples taken at Station No. 2 from July 1971 for one year.

Two sets of special water samples were~obtained at the water sampling
stations on West Coyote Wash and two of the water discharged by the
production and ventilation shafts. These sets of special samples were
analyzed for uranium, radium, thorium, polonium, and lead. Two of the

'

three originally proposed monitor wells were installed below the dam
(see Figure 23). The drilling of the third well was held off pending the
determination of its most effective location relative to possible
seepage from the tailings dam.

;

- _ . . - w -, y __ s-- --
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LISBON MINE SOIL AND
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Figure 24 NEW MONITOR WELLS
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Due to delays in getting the contractor on site, only four samples were
obtained from each monitor well before plant startup. Two samples were
lost in transit from each well about the time of mill startup, but
since then four samples per month have been obtained from each well.
The original four samples were analyzed for pH, sulphate, chloride and
s odium. Because the commercial laboratory to which the samples were
sent was not able to do analyses to the required level of detection, all
analyses since July 1972 have been carried out in the mill laboratories.
Analyses are performed for pH, sulphate, chloride, sodium, uranium,
radium, thorium, polonium, lead, and total alpha.

The Bureau of Land Management (BLM) plans to conduct u Lenthic survey of
Rattlesnake pond. However, because of other commitments, the BLM has
not yet been able to complete the survey.

2. Operational Monitoring Program

Semiannually, soil samples are taken at stations B-3, C-2,a.
C-4, E-2 and E-5, as shown in Figure 21. Two control samples

are also taken at points 2 to 2-1/2 miles NW and NE of the
mine. In the immediate area of each station a composite soil
sample is taken. The composite sample consists of a set of
nine one-pound grab samples taken at a ten-foot spacing on a
30 x 30 foot grid adjacent to an easily identifiable point.
Each nine-pound sample is thoroughly mixed, and a one-pound
sample selected and analyzed for uranium, radium, and thorium.
If the samples indicate nn upward trend in activity, the points
will be re-sampled. If the upward trend is confirmed, the
sampling frequency vill be increased, the cause determined and
corrective action taken to reduce fugitive dust and/or ensure
that plant dust control equipment is operating properly.

Vegetation sampling will be conducted quarterly with samples
collected adjacent to sampling stations B-2, D-2, D-3 (adjacent
to Production Shaft), C-4, E-3, and E-5 (see Figure 21). In

addition, two reference samples will be taken at a distance of
about two miles from the operation. At each sampling point
five-pound samples will be obtained of Sagebrush, Juniper, and
Meadow clippings. These samples are analyzed for uranium,
radium, and thorium. Analyses for copper, zinc and manganese
will be terminated at the end of one year unless high quantities
are detected. Should the samples analyzed for radioactivity

indicate an upward trend in activity, then the stations will
be re-sampled-to confirm the trend. Should the upward trend
be indicated, adjacent stations will be sampled and the cause

of the increase determined and corrected.
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On an annual basis two blacktail jack rabbits will be obtained
in an area approximately 1000 feet downwind of the plant in
relation to the prevailing wind. In order to establish a
background level, an additional jack rabbit will be obtained
in an area remote from a uranium milling operation. These
animals will be analysed for uranium, radium, and thorium
in the liver, kidney and femur. Because of biological variation,
the data obtained by only sampling two jack rabbits per year
should be carefully considered before drawing environmental
conclusions.

From the time of start of the mill in June of 1972 untili

September 1972, 8 to 10 ambient air samples were obtained
monthly. For the months of October to December, 4 to 6
samples per month were obtained and since then two samples a
month have been taken and will continue to be taken twice per
month over the life of the operation. Samples are obtained at
distances of approximately 50d, 1500 or 3500 feet downwind

| from the plant, the distance and direction depending on the
strength and direction of the wind at the time the sampler is
set out. While the samples are being obtained, readings of
wind speed and direction are taken at the mine, and the
averages recorded. A high-volume air sampler is used to

! collect a sample on an 8 x 10 inch filter over a period of 8
hours. All samples are weighed to determine the total dust
per cubic meters of air and analyzed for the uraaium. Quarterly
ambient air samples have been obtained over a 24-hour period
at the Redd Ranch located 2-1/2 miles northwest of the u*ue,
the Wilcox Ranch located 2-1/2 miles northeast of ar 2,w

at La Sal and at La Sal Junction (see Figure 22), will continue
to be taken quarterly for the life of the operation. Wind
strength and direction are recorded at the mine while the
samples are being taken. In addition, monthly isokene.fc dust
samples are being collected in the discharge from the filter
system of the transfer house, crusher house, headframe,
yellowcake scrubber and yellowcake dust filter. These samples
are analyzed for dust and uranium. Radon daughter samples are
taken monthly of the mine air discharged at the ventilation shaft
and semiannually radon daughter samplea are taken approximately
2000 feet downwind from the ventilation shaft. Samples are
also taken monthly to determine the concentration of dust
radon daughters and uranium in the air discharged from the
ventilation shaft.

i
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1
1

Twice per month sampling of the West Coyote Wash water
monitoring stations (see Figure 22) was continued until
July 1972. Sampling was then reduced to quarterly. Samples
were analyzed for sulphate, uranium, radium, and thorium.
Water samples from the ventilation shaft are taken every
second month and analyzed for pH, total dissolved solids,
hardness, sulphate, nitrate, chloride, iron, uranium, radium,
thorium, polonium, and total alpha. Production shaft water
is also sampled every two months and analyzed for: pH, total
dissolved solids, sulphate, sodium and uranium. Every six

months analyses are performed for rt a, thorium and polonium.
When the treatment facility for radium removal is in operation,
samples will be taken weekly from the discharge and analyzed

*for radium. Every two months complete analyses will be made
as for the ventilation shaft samples,

i

The sampling program for the two monitor wells, Nos. 1 and 2,
shown on Figure 23 close to and below the tailings reservoir,
is accomplished on a weekly basis. Two exploratory drill

holes, Nos. 3 and 4, north and southeast of the tallings area,
are being sampled monthly. Monitor well No. 5, also an ex-
pioratory drill hole, is some distance northeast of the tailings
area and is sampled monthly. The samples taken from wells
Nos. 1 and 2 are analyzed weekly for pH, sodium, and uranium,

*

and a composite of these samples analyzed monthly for sulphate,
uranium, radium and thorium. Samples from the other three
wells are analyzed for pH, sodium, uranium, sulphate, radium
and thorium. The monitoring frequency and analysis cf the
samples from the wells is to be changed in accordance with
recommendations by the applicant's consultant. These changes
will have to be reported to and approved by the AEC. These
changes a e shown in Table XXIV. As shown by this table,
several nt v wells are proposed and identified as D-i threogh
D-10. The.r locations are shown in Figure 24.

The applicant's consultant states that monitor wells 1 through
5 were placed inside the Rio Algom property line to detect
contamination early enough so that corrective action can be
taken before excessive concentrations are able to move off-
site. Monitor wells Nos. ? oud 2 are located approximately
500 feet southwest of the tailing dam. Well No. 1 was reported

to encounter bedrock at a depth of 15 feet. Well No. 2 penetrated
60 feet of sandy overburden above the Burro Canyon contact in

.

t
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TABLE XXIV
i

MONITOR WELL PROGRAM
a

Water
. Level pli U(nat) Ra-226 Th-230 Na Sg

MW l M W W,M M M W Mi C C C C
!
i MW 2 M W W,M M M W M*

C C c c
MW 3 M M M M M M M

MW 4 M M M M M M M
t

MW 5 M M M M M M M
i

|- D1 M M M M
:

D2 M M M M
; e e c

1 D3- M M M M Mc c c c
4

D4 M Now iry; check weekly for water level, then monthly
for ''a -,

! D5- No sampling

! D6 No sampling

i D7 M M M Mc c c
1
' D9 M Now dry; check weekly for water level, then monthly

for Ra .

D 10 M M M Mc c c
"Outside Sources" initially, two san"'les one ~eek apart, then monthly
Monitor Wells composites ther<;ft , on U inium,_ Radium and SO1

4

J

; W = Weekly

M = Monthly

j _- M = Monthly comp, site of weekly samples

i

4

_ _ _ . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ ._ , _ - - . . . , _ _ _ , _ _ , _ _ _ , , . . . _ _ . . . _ _ _ _ _ _ . _
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a bedrock depression. Both wells were drilled 15 feet into
the bcushy Basin shale, cased the full length and perforated
from the lower 10 feet of overburden to the bottom of the
well. The other three monitor wells Nos. 3, 4, and 5 are
reported to be former deep exploration borings which have been
cased in the upper portion and plugged below the Burro Canyon
sandstone. The sites for these wells were chosen north,
ncrtheast and southeast of the site on the premise that
movement of seepage from the tailings pond would be omni-
directional above the main groundwater table. The applicant's
consultant states that the movement would be more responsive
to bedrock structure in this zone, which slopes generally
northeastward into the East Coyote Syncline from the northern
sector of the property, with local variations in flow.
Additional monitor wells have been installed; two, D-9 and
D-10, below the present dam and three, D-5, D-6 and D-7,
at the proposed upstream site. In addition, three recent

borings, D-1, D-2 and D-4, along the existing dam axis and one
baring, D-3, at the toc of the dam, are cased and used to
monitor the phreatic line. Monitor well D-9 was drilled 10
feet into the burro Canyon sandstone and D-10 was drilled
within 20 feet of D-9 and taken through the Burro Canyon

) sandstone approximately 10 feet into the Brushy Basin shale.
The overburden and upper bedrock region were sealed off to
isolate possible seepage in this zone from groundwater flowing
in the lower Burro Canyon foundation. The lower 15 feet of
sandstone is described as saturated. Further details are
presented in Appendix D, Rtporc of Consulting Services, Danes &
Moore Job No. 7144-002-06, pages 1-A through 1-A-7 and Flates
A-1A through A-5.

As an alternative to the Bureau of Land Management benthic
survey of Rattlesnake Pond, on a quarterly basis samples of
water from Rattlesnake pond will be analyzed for selected
metals in addition to the current chemical analyses, i.e., Pb,

Zn, Ni, Co, Fe, Mn, Cu, Al, Na, K, Ca, U, Mo, Ba, N, NO , NH33,

and Ra.

During the AEC Regulatory inspection on January 3 and 4, 1973,
the inspector noted that from a selectivu- examination of
representative records of environmental mcnitoring data, all

_ _ - - . - _ . - - - .
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values were found to be less than the AEC unrestricted
area Maximum Permissible Concentrations. In the applicant's
response to the agency comments on the draft statement dated
November 1973, monitor well data indicate that as of
September 1973 no sample exceeded the AEC unrestricted
at:ca Maximum Permissible Concentration. Ilowever, on several
sampling periods the concentration of Pa-226 in monitor wells
*

., 2, 3, 4, D-1 and D-2 have exceeded the State of Utah
Standards for Radium. In all cases, the reported S0 or C13concentrations are less than the 4500 to 7000 mg/l tliat is
considered safe for continual use for watering by livestock.

The applicant's consultant has suggested the possibility of
groundwater contamination occurring by surface run-off from
other mining operations in the area, and has proposed three
other monitor wells situated north of and parallel to the
county road which runs in a southeasterly direction. This
proposal is being evaluated by the applicant.

The applicant will be required to report any dischargen of
water or air to the environment which are in excess of State
or Federal agency standards, i.e., State of Utah, EPA and
AEC - Regulatory Operations. In addition, a uranium mill is

j designated a priority 2 item and therefore the applicant's
environmental monitoring program will be audited annually by
the Commission's Directorate of Regulatory Operations during
routine inspections of the applicant's milling activities.
The results of findings during such audits will form the basis
for Regulatory action on a timely basis if corrective action
or change should be required.

F. UNPLANNED AND NON-ROUTINE EVENTS;

The potential environmental impact associated with three serious types
of accidents which are most likely to occur in connection with the
proposed activities have been identified. They are a tailings dam
failure, a rupture of a process vessel, and a transportation accident
involving the shipment of the uranium product.

There are three potential types of accidents which could occur in
connection with the tailings dam. Two of these are related to natural
phenomena; i.e., failure due to flooding and failure due to an earth-
goake. Failure to a lesser degree could also result from an equipment

..-
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malfunction (such as the rupture of a tailings distribution line) or

operating error. Failure due to an earthquake is extremely remote since
the site is in the Zone One, " minor damage" seismic risk category. Test
borings and evaluation of soil parameters by the applicant's consultant i

'

indicate that the dam would have adequate stability under a seismic
shock of 0.05 times gravity. The minimum factor of safety was found to
be 1.3 for the maximum pool elevation. Yhis finding was concurred in by
an AEC consultant. Failure by flooding is also considered to be extremely
remote in view of the reasons presented in Section II.A.10 of this
report, and because of the semiarid climate of the area, and the pro-
posal by the applicant to provide an increase in storage capacity (27
acres) by building a second retention system as mentioned in Section
ll.A.10 of this report.

An operating error or equipment malfunction could occur but the entire
system will be inspected daily by the applicant, thereby minimizing the
possibility of the type of occurrence.

The formation of waves in the pond by wind is not believed to be a cause
for overtopping the tailing pond because of the required 10-foot freeboard.
Three factors influence the size of the waves caused by wind: velocity
of the wind, duration of time the wind blows, and the fetch (extent of
the open water across which the wind blows). Discounting the statistical
chance for the formation of a super wave, a wind of 20 knots must blow
along a minimum fetch length of 75 miles for approximately 10 hours to
generateaygyyheightof10 feet (average of the highest one-tenth of
the waves).

In protected waters with small fetches, such as rivers, small inland
lakes, etc., waves produced by winds are not likely to build to such
a magnitude. Wind set up for thT3{yilingpondsisnotexpectedtobea
concern for overtopping the dam

Should an accident occur, the stored solids will be transported down the
local drainage system for a relatively short distance and be deposited
in accordance with the laws of sedimentation. Liquids will also flow down
the drainage system an undetermined distance until they are lost by
seepage and evaporation. However, because of the area and quantity of
liquid f.nvolved, it is believed that waste liquids would not reach any
flowing stream. Should such an accident occur, the AEC must be notified

i (31) Waves and Beaches, the dynamics of the ocean surface, Willard Bascom,
! Doubleday & Co., Inc., 1964.

(32) Water-Resources Engineering, Ray K. Linsley and Joseph B. Franzini,
McGraw Hill, 1972.

,

!

_ _ _ - - - _ _
_ -



. _ _ _ _ _ _ _

II-41

and informed of the approximate time of the accident, estimates of
quantities of liquid and solids that have escaped, and the metlods
being used to contain and clean up the spill. The environmentc1 impact
from such an event is believed to be small. The Utah State Department
of Highways in a letter to Rio Algom, dated June 14, 1973, stated that
they could see no problem that would impact the highway system or the
highway user (see Appendix L).

Probably the most significant accident that could occur would be a
rupture or fire in the yellowcake drying and packaging system. In-

| vestigations, by AEC Regulatory Operatiot.8, of fires that have occurred
| in uranium mills indicate that dispersion of uranium was negligible. It

is therefore believed that the environmental effect from such an event
| would be slight. If such an occurrence were to occur, the surrounding

area would be surveyed for uranium and contauinated soils removed and
recycled through a mill circuit, thereby minamizing any environmental
impact.

l
If in the course of operations bulk container of toxic chemical were to

i rupture, the content from inside tanks would be contained within the
| mill sumps. To contain spillage from tanks located outside the mill a

retaining sump has been installed. This sump will contain the volume
of the largest tank. In the event the sump cannot contain the total
volume, the applicant states that the drainage culvert at the perimeter
road can be plugged to create a back-up retaining sump from which any

| liquid could be transferred into the tailings basin.

The exact method of transporting and routing of the product have not
been worked out as of the date of the applicant's submittal of their
response to agency comments on the draft statement. However, in
September to November of 1973 some 8 cars were to be shipped. In an
earlier statement it was estimated than an average of 1 shipment of con-
centrate per week from the mill would be required. The vehicle
transporting uranium concentrates from the mill to a UF refinery could6be involved in an accident. In 1969 the accident rate for hazardous
materials shipments was 1.69 per million vehicle miles. Based on the
rate and the average public highway truck shipment distance of 700
miles, a shipment of non-enriched material might be involved in an
accident once in 16 years. The severity of an accident would determine
the amount of concentrate (packaged in 55 gallon 18-gauge drums) which
might be released. Inasmuch as the only radioactive material that would
be involved is natural uranium which has a low radioactive specific
activity, no severe radiological safety hazard is possible and the
environmental impact from such an accident is expected to be small. The
area surrounding the accident would be surveyed and any concentrates or
contaminated soils removed and returned to the plant. The possibility

.
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ofanaccidentoccurrgnginawatershedhasbeenestimatedtobeone
accident in 2.25 x 10 years. The following rational was used in deriving
this value. Approximately 15 bridges with flowing water were counted
over a 44-mile stretch of U.S. Route 15 north of Frederick, Maryland.
Each bridge was approximately 100 feet in length. Assuming the average
distance of a shipment to be 700 miles, there would be 238 bridges
crossed for a total of 5 miles of bridges. Utilizing the accident

f requency of 1.69 per million vehicle miles, the nugber of accidents
occurringin5milesofbridgeswouldbe8.g5x10 Stating it another.

way, one accident could occur in 5.92 x 10 miles. Assuming that one
shipment per week will be required, then 260 miles of bridges will be
traversed in one year. The number of accidents that cguld occur in one
year over the 260 miles of bridges would be 4.39 x 10 , or an accident
involving a truck shipment with an active watershed will occur once in
2250 years. In Rio Algom's response to agency comments on the Draft
Statement, November 1973, Rio Algom states that a shipment during
September to November 1973, material will be trucked about 60 miles to a
rail siding for transport. During the truck shipment the only water
crossed, other than dry drainage ditches, is the Colorado River. Con-
sequently, the accident frequency of one in 2250 years is conservative
because of a lesser number of watercourses crossed and a transfer to a
less hazardous form of transportation, rail haul, which has gg) accident
frequency of only 0.8 accidents per million rail car miles. Should
such an accident occur, the applicant will make every effort to remove
the material from the waterway. Monitoring of the waterway will be
conducted to ensure that the cleanup has been effective in reducing the

concentration to a safe level. In addition, the AEC must be notified of
such an accident, and depending upon the circumstances, more stringent
measures could be prescribed. For example, the Atomic Energy Commission
maintains Regional Coordinating Offices which will receive telephone
requests for radiological emergency assistance 24 hours a day and will
initiate the support most appropriate for the incident conditions. Many

of these requests for assistance are handled directly by the State (34)
Radiation Control Officers or one of the interstate nuclear boards.
Ilowever, should an incidar. be judged by one of these agencies to be;

beyond their capability, tbs AEC would be called upon for assistance.
Depending upon the circumscances of the emergency call, the Regional
Office can react by dispatching a radiological anergency assistance team
to the scene of the incident to: identify and assess the hazards; advise
on emergency operations to protect the health and safety of the public;

(33) Environmental Survey of the Nuclear Fuel Cycle, November 1972, USAEC
Fuels and Materials, Directorate of Licensing.

(34) Radiation Emergency Assistance, "A Guide to Available State and Federal
Radiation Emergency Response Resources, in the Western States."
Western Interstate Nuclear Board, P. O. Box 15038, Lakewood,
Colorado 80215.
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!

provide or prescribe procedures which will minimize injury or deleterious
effects on the surrounding environment; and to generally preside assistance
as may be necessary. In addition, technical, scientific and medical
advice will be available on matters pertaining to health and safety
problems which may be croated as a consequence of the incident.

If the incident were found to be a hazardous situation or have potential
for expanding into a highly undesirable situation, signatory agencies to
the Interagency Radiological Assistance Plan (IRAP) could be called upon
for additional assistance. The rederal IRAP is an agreement entered
into voluntarily by Federal agencies of the United States Government.
The main purpose of the IRAP is to establish an organization and operating
arrangemente to be used in the event of a major accidental release or
loss of control of radioactive material which would seriously endanger
the public health or safety. Through the IRAP, it is expected that
Federal agency resources will be able to: mitigate the accidental
radiation exposure of the public, minimize the spread of radioactive
materiale into the environment, and carry out countermeasures appropriate
to the control and removal of radiological hazards. In addition to the
AEC, there are 10 signatory Federal agencies available for providing
every kind of needed manpower, equipment, facility and service capability
applicable to the emergency. The total number of personnel, equipment
andspeciaf33frviesfrmwhic'nassistancecanbeselectedisquite
extensive. For example, there are about 700 AEC and AEC contractor
personnel on the radiological assistance team rosters. In addition to
these, AEC plants and laboratories employ thousands of scientific,
engineering, technical and administrative personnel who could be assigned
duties in a major emergency. These personnel are located at the various
AEC sites over the United States. The Military Services have about 2000
trained radiological emergency team personnel located at over 300 domestic
sites and 134 overseas sites. Approximately 3500 additional military
personnel are trained in chemical, biological, radiological or medical
emergency procedures. Under the Civil Defense program over 132,000
radiological defense radiation monitoring personnel have been trained to
operate radiation meters at over 68,000 Civil Defense radiation monitoring
stations. Between the U. S. Public Health Service and the Environmental
Protection Agency there is an estimated 900 personnel trained for radio-
logical emergencies. Other IRAP signatory agencies have various numbers
of specialists and types of equipment and services that could be used in
radiological emergency operations. These agencies will respond at the
request of AEC Regiona? Coordinating Offices. They may also respond
independently in accordance with their own procedures if they receive
the initial request for assistance. State radiation control, civil
defense, health and police agencies who receive requests for emergency
assistance have, through the Office of the AEC States Agreement 3 ranch
of the Directorate of Regulation, been provided plans and procedures for
handling radiological emergencies and initiating the requests for Federal
assistance.

(35) USAEC Document, August 1973, Radiological Assistance Program
(Origin, Organization, Operation and Objectives).

- - _ _ _ - _ _ _ _ _
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That the AEC Radiological Assistance Plan is operative and not merely a
paper instrument has been demonstrated on several occasions in which the
AEC has responded to calls for assistance. An example which exemplifies
the degree of involvement of the AEC is an incident involving a trans-
continental shipment of 10 curies of radioactive methyl iodide from an
East Coast laboratory consigned to a Western State. This incident
required the activation of several Regional Radiological Assistance
Teams. The details of how the AEC responded to this incident have been
reported in the June 1967 issue of the Health Physics Jcurnal.

G. RECLAMATION AND RESTORATION

The State of Utah does not have surface mining or mined land reclamation
laws. * However, when the mine operations are terminated, the mine entrance
will be sealed with a concrete slab set on the concrete shaft collars.
The tailings pile will be graded, covered with earth and topsoil and

| seeded. Approximately 45 acres will be involved. The downstream face
| of the present dam has been re-seeded and as of August 1973 it was

reported to be covered with grasses (15 to 20%) and annual weeds (65 to;

70%) for a total coverage of about 80 to 90%. The seed mixture selected
for the tailings area on cessation of operations will be based on the
advice of the Bureau of Land Management or the Department of Agriculture

'

as being most suitable for the area and conditions. The applicant has
stated that if vegetation has not become sufficiently well established

,

| on the face of the dam at time of termination, the slope of the dam will

| be lowered to a more stable angle before re-seeding. The applicant has
j stated that in order to reduce radiation from the tailings to acceptable

icvels approximately 18 inches of soil will be placed over the pile.
'

Depending upon the condition of the tailings pile, i.e., undisturbed and
unsaturated soil or wet soil, theoretically a hundredfold decrease of

;

| radon concentration could be expected to occur through distances of 9
'

feet to 1/3 foot. Consequently, the thickness required will be determined
by tests at closedown. Radiation levels around the reclaimed tailing

, basin at Monticello, a former operating mill, have been reported to be

( near background readings. The tailing basin reclamation will be initiated

| as soon as an area of the tailing pile surface is in a condition that
I will permit the use of equipment necessary to accomplish the stabilization

| and is in a state that will accept the stabilization procedure. The
basin will be protected from major amounts of runoff by the diversion'

system described in an earlier part of this report.

Stabilization procedures described by the applicant have been found to
be effective at other sites as reported by Mr. Ludeke of the Pima Mining
Company and others at the International Tailing Symposium in Tucson,
Arizona, 1972. If the applicant were to encounter difficulties in
establishing an adequate ground cover for the area, several techniques
are available to help overcome the problem. These methods usually
consist of properly preparing the area for seeding by evening out the

*0n May 14, 1975, the Utah Division of oil, Cas, and Mining became the
responsible agency for reclamation and stabilization of mine and mill
sites within the State under the " Utah Mined Land Reclamation Act of 1975."
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slopes, breaking up the soil and applying barley straw and compacting
with a sheeps foot roller at the rate of 5 tons per acre. This
insulates against heat and cold and breaks up rain drops and prevents
crosion. The application of sewage effluent either from a dairy feed
lot or municipal sewerage at 1000 to 1500 gallons per acre has been
reported used successfully as a fertilizer. During the growth period
of the new vegetation animal food strategically placed around the area

l will assist in keeping birds and animals from eating seedlings. Other
alternative methods are availabic for stabilization. A few
techniquesandassociatedcostsareidentifiedinTableXXV.Tb6hheseTheI

i costs shown are for stabilizing a tailing pond of approximately 80% pond
'

area and 20% dike area. Dikes cost approximately 25% more to stabilize.

|

| TABLE XXV. STABILIZATION COSTS

Stabilization Procedure Cost / Acre

1. Straw harrowing $ 40

2. Straw harrowing with a
|
! 12-inch depth of soil cover 1,700

3. Chemical 250 to 750
.

|

4. Vegetative procedures, hydro
seeding 200

5. Vegetative procedure, 12-inch
soil cover and mechanical seeding 1,750

In those areas where irrigation may be necessary, new techniques are
available which would allow the application of water at low rates over a
long period of time.

When the applicant submits a request to terminate the license, the
stabilization and restoration techniques will be closely reviewed.
At that time, and if needed, alternatives similar to those just
mentioned would be prescribed prior to terminating the license.

(36) Notes from the First International Tailings Symposium, Tucson,
Arizona, October 31, November 1, 2 and 3, 1972.

_
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Rio Algom has estimated the cost of the reclamation to be on the order of
$96,000. Using the'large value of $1,750 per acre from Table XXV as the
cost of the stabilization, it is seen that the $96,000 estimate is realistic
for the 45 acres.- To ensure a satisfactory p,cformance of the reclamation,
a bond of $201,000 will be posted by Rio Algom Corporation. This amount
includes escalation of 5% to 1980. However, the cost of reclamation will
be determined to a large degree by the thickness of soil cover required.
Papending upon the results of the "as low as practicable" studies for
uranium mills (see Section II.G) and the amount of work required to main-
tain the tailings area for a period of 50 years, the $201,000 bond would
be insufficient.*

Prior to the termination of milling activities, the licensee will be
required to apply for an amendment to the license requesting permission
to terminate the license. In the request for the amendment, the applicant
will be required to describe in detail his decommissioning procedures and
perform a radiation survey of the facilities. Prior to the release of the
premises or removal of the buildings and foundations, the licensee must
show that radiation and contamination levels are within the limits of the
AEC guides. Following the review of the report, the AEC will consider
visiting the facility to confirm the survey. Depending upon the circum-
stances, the applicant may be required to submit an environmental statement
on the decommissioning operations. This decision will be made by the AEC
prior to termination of the license. Depending upon the results of the
reclamation and stabilization procedures at shutdown, the construction of
a fence around the tailings pond area and permanent warning marker will
be evaluated and decided upon.

Upon termination of the license, the land on which the tailings are stored
will be subject to the following restrictions.

The holder of the p sessory interest will not permit the exposure*

and release of the callings material to the surrounding area.

The holder of the possessory interest will prohibit erection of any-

structures for occupancy by man or animals.

Sub-division of the covered surface will be prohibited.-

No private roads, trails, or rights-of-way may be established across.

the covered surface.

In order for Rio Algom to obtain a full term license, Rio Algom will be
required to initiate and complete patent procedures. Consequently, the
encumbrances mentioned above, including annual maintenance and repair of
the covering of the tailings piles, diversion ditches, fences and
environmental monitoring surveys, will be binding on the applicant while

*By letter dated Leptember 17, 1974, Rio Algom advised the AEC that the cost ,

of the abandonment work had escalated to $238,000 in 1980, Appendix U.

--
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it holds the land on which the tailings piles rest, and on its successors
thereafter, for a period of 50 years or until such time prior to the
expiration of the 50-year period as government regulations are instituted
to control disposition of uranium mill tailings. The 50-year restriction
is an arbitrary figure, but it is believed to be an adequate time period
for the tailings problem to be fully studied and resolved.

!

!
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Ill. ADVERSE IMPACTS WHICH CANNOT BE AVOIDED

The environmental ef fects wht::h cannot be avoided are:

The release of small quantities of radioactive and non-radioactive*

materials into the environs surrounding the plant.

*
The relocation of approximately 400,000 tons of waste rock
from the mine will result in a slight permanent change in the
local topography.

The creation of two stabilized tailings retention systems*

covering about 45 acres total.

*

The withdrawal of approximately 120 acres of land f rom other
possible uses for the next 8-10 years.

* The disturbance of the local ground water system due to the
mining operation for a period of 8-10 years.

*

A temporary removal of terrestrial energyyproductivity from
the ecosystem of approximately 1.94 x 10 calories per year
of operation.

*
Temporary shif ting of an undetermined number of smaller wildlife
species into adjacent surroundings.

* Possible increase in radioactivity in the underlying under-
ground waters until the sealing of the tailing pond progresses
with the emplacement of tailings fines.

1

i

:

l
1

|

I
1



_ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ .

IV-1

IV. ALTERNATIVES TO Tile PROPOSED ACTION

A. PROCESSING OF TiiE ORE AT AN EXISTING FACILITY

The ore frou the Rio Algom mine could be milled at an existing
mill at another location. The nearest available mill that can
treat the ore is approximately 34 miles distant. The applicant
has advised that there is an economic advantage inherent in the
new mill as follows: toll charges to Rio Algom by a custom mill,
allowing for 3% escalation, amount to $12.86 per ton treated,
canpared to an estimace of $4.50 per ton processing for the
applicant's mill. The after-tax saving was reported to be $1,200,000
per year. With the capital cost of the mill being $4,600,000,
the pay-back period resulting from the above operating savings is
nearly 4 years. Using a 10% rate of return on capital, the
break-even point in present value terms should be achieved by
1977. See Table XXVI for data cupplied by Rio Algom on the
economics of constructing the mill.

Other considerations not in favor of electing this alternative
are:

Shipping the ore to another site by truck would create+

a cost to the State for increased highway maintenance
caused by heavy trucks.

; There would be the possibility of increased highway accidents*

due to the increase in traffic.

Interference with tourist traffic in a scenic area..

Annoyance to citizens of Moab due to increased truck traffic.-

through the city.

Substantial increase in cost to the company for transportation.-

The unit cost for transporting the ore is on the order of five
cents per ton-mile.

B. ALTERNATE MILL PROCESS

The applicant's ore is alkaline in character which makes the carbonate
Icach process the most desirable from an engineering standpoint. An
alternate acid leach process for this ore would result in significantly
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TABLE XXVI

ECONOMICS OF CONSTRUCTING MILL

CASH FLOW

$'000
INFLOWS 1972 1973 1974 1975 1976 1977 1978*

Before tax savings 970 1770 1770 1770 1770 1770 1770

Taxes
State / federal 260 480 480 480 480 480 480
Property 50 90 90 90 90 90 90

Total Tax 310 570 570 570 570 570 570

After tax savings 660 1200 1200 1200 1200 1200 1200

Present value (10%) 629 1040 946 860 782 710 646

OUTFLOWS

Mill & Surface
Plant Equipment 4600
Present value 4492

Present value net
Cash Flows (3863) 1040 946 860 782 710 646
Cumulative p.v. (3863) (2823) (1877) (1017) (235) 745 1121

* Savings actually extend at $1770 p.a. to 1981
when reserves are depleted.

Assumptions

1. Capital costs for Lisbon Mill and associated facilities $4,600,00.*

2. Savings compared to custom milling:

Direct: $ 8.36/ ton milled
Transport: 1.74/ ton milled
Total $10.10/ ton x 175,000 tpa = $1,770,000/yr.

3. Taxes Federal and State income tax: 27%
Property tax (income portion): 5%

Tax applied against savings 32%

4. Tons milled Tons x 'ooo
1972 1973 1974 1975 1976 1977 1978

96 175 175 175 175 175 175

5. Mine life = 10 years.

_
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higher costs for chemicals. The acid procesc vould require the
use of about four times the quantity of water used in the carbonate
leach process and would also result in more contaminants in the
tailings effluent.

C. ALTERNATE TAILINGS STORACE

Though underground mining practice may include the return of
. classified tailing sand to the mine to fill voids and resist the
'

collapse of openings, or to serve as a working floor as mining
progresses upwards in an ore body, the disposition of the tailing

; pile by this technique is not considered at thi- time to be an
alternative t< ;he proposed surface storage for the following'

reasons. Classification is a prerequisite to this practice so
that the material placed in the mine will drain quickly, otherwise
hydrostatic pressure buildup may become a hazard. Rock doubles
in volume when crushed and ground, and therefore only about 50% of

| the total quantity of tailings could be disposed of in this way.
Safe mining practices almost always specify that only the course
sand fraction be returned to the mine because the coarse fraction

[ promotes the consolidation of the deposits. The fine fraction,
I which contains the reactive chemical constituents and "ould

remain in the tailing pile, usually remains semi-fluid for ex-
,

'

tended periods of time. This situation would create more difficult

| impoundment procedures, add to the difficulties of obtaining a
vegetative cover, and increase the length of time needed before
restoration procedures could proceed on the remaining pond.
Moving of the tailing pile may also create an undesirable radiation
source term and cause workers and the environs to be exposed to
dust and released radon gas. Finally, the milling process has
probably altered the chemical form of the radioactive constituents
which may make it more soluble in natural underground waters than
the radioactive material in the original ore, thereby creating a
potential for contaminating the underground aquafier.

"The Commission is considering new and alternative methods
for disposition of mill tailings and is presently engaged
in a project with one of the national laboratories to
develop information which can be used by the Directorate
of Regulatory Standards for formulating 'As Low As Practicable'
guidelines for effluent releases from uranium mills. Included
in this project is the development and evaluation of various
liquid and solid radwaste treatment systems for uranium mills.
The alternatives being studied for disposal of solid waste
include among other things, the return of the tailings to the
mines."
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D. ALTERNATE EQUIPMENT AND OPERATING PROCEDURES
i

Additional ventilation and air cleaning equipment and modifications
in operating procedures (such as the elimination of ore blending)
might result in a reduction in the amount of effluents escaping
from the mill. However, the applicant states that the dust
control equipment for the production shaft loading and dumping

| points, the conveyor transfer house, and the crushing and screen-
ing plant have been designed using the principles contained in

I - the 1970 edition of the " Industrial Ventilation Manual of Recommended
! Practice, American Conference of Government Industrial Hygientists,"

and that this equipment will maintain dust emissions to less than '

that required by caission standards, i.e., 0.03 grains of dust
;

per cubic foot of air. Additionally, the equipment is suitable

| for use in below freezing climates in unheated environments.

| The equipment used by the applicant is that which is usually used

| for medium to tieavy dust loads. Based upon these facts, the
applicant's dist emission control procedures 'are considered to be
consistent w1ch the present state-of-the-art in uranium milling
technology.

E. SUBSTITUTE ENERGY SOURCES
|

The chairman of the g ic Energy Commission in an interview with
the Associated Press has proposed that the nation undertake a

; government-industry program to produce substitute fuels. The
' program would be over and above a five-year energy research and

development program recently proposed.

The five major tasks of the program would be to:

Conserve energy by reducing consumption and conserve energy.

resources by increasing the technical efficiency of conversion
processes.-

Increase domestic production of oil and natural gas as rapidly-

as possible.

'

Increase the use of coal, first to supplement and later to re--

place oil and natural gas (develop syaethetic fuel from coal).

,

(37) Washington Star News, Sunday, January 13, 1974, Section A.
i

I

l '

I

_ .- _ _ . _. _. - _ - , _- . _ . --
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Expand the production of nuclear energy as rapidly as possible,-

first to supplement and later to replace fossil energy.

Promote to the maximum extent feasible the use of renewable-

energy source, hydroelectric, geothermal, solar, fussion and
central station solar power.

In addition to the above proposed alternatives, the development of
shale oil is reported to be able to produce 600 billion barrels
in the shales on government land. There are other alternatives
such as gasifying and liquefying coal, produce wood alcohol from
vegetable materials as a substitute for gasoline in automobiles,
wind driven plants, tidal energy and thermal energy of water.

These alternatives may be expensive and may impose environmental
impacts attendant to the alternatives. However, if the price for
petroleum continues to escalate, these sources may become economical.

If a major effort is mounted in developing these alternatives, it
has been estimated that by the year 1980 a significant supply of
energy from these sources could be expected. Until these alternatives
can be fully developed to the point where they are marketable for

! use by the consumer, the uranium output from the Rio Algom facility
will help supply the demand for energy. The applicant has stated
that virtually all the production from the Lisbon mine is dedicated
under long-term contract to the Duke Power Company of Charlotte,
North Carolina, and that the Lisbon mine and mill sill contribute
about four to five percent of the total national supply of uranium
concentrates at the current national level of production. Con-
sequently, licensing of the facility will allow a source of
energy in the interim period while other sources are being developed.
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V. RELATIONSHIP BETWEEN SHORT-TERM USES OF THE ENVIRONMENT AND
MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

The local short-term effects of the proposed activities are those
associated with the construction and operation of any large ore m!111ng
facility. Releases of radioactive and non-radioactive materials will be

i

maintained at low levels, i.e., below applicable limits. A continuing
j environmental monitoring program will provide a basis for detecting and
'

assessing any environmental impact that might lead to long-term effects
so that timely corrective action can be taken if required,

~

t

In the long term, most local areas influenced by the mining and milling
activities will be reclaimed. Except for the stabilized tailings pile and
the sealed mine entrances, the appearance of the reclaimed site will be
little different from the surrounding area.

|
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| VI.- IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

About 8.4 million pounds of natural. uranium will be removed from ore
[- for use in nuclear power generators. In addition, about 45 acres of

land will be covered with tailings and probably removed from productive
use.

!

!

!

,

T

1

i
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!

!
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VII. BENEFIT-COST ANALYSIS

A. BENEFITS

The benefits expected to be associated with the applicant's project are
itemized below. These benefits are quantified insofar as possible.

1. The project will result in the direct employment of about 200
persons in San Juan County over the next 8-10 years. Gross
annual wages and salaries of employees resulting from the applicant's
activities are expected to be about 1.4 million dollars. Employment
opportunities in the area are low and unemployment above the
national average existed as late as 1973. Therefore, the project
should provide an Laportant economic boost to local communities.

2. The project will generate about 500-600 thousand dollars per year
in tax revenues for State and Federal governments. These taxes
could be used to provide improved community services such as
improved schools, roads, sanitary facilities, and other public
benefits.

3. Approximately 8.4 million pounds of uranium (U 0 ) I" " "'*" "38form will be produced during the next 8-10 years for use in
generating electricity in the United States. Considering present
technology and efficiency of nuclear power plants, and assuming
complete utilization of fissionable uranium, this amount of
uranium cguld be converted into sufficient fuel to generate about
6.09 x 10 megawatt days of electricity. This electrical
equivalent of 8-10 years uranium production is about 1/16 of the
electrical energy annually consumed in the United States at the
present time, and will provide a source of energy during the
interim period in which other alternative forms of energy are
being developed.

4. Other natural resources (gas, oil, coal) will be conserved for
use in other applications. The electrical equivalent of the
uranium to be produced at Humeca would require nearly 50 million
tons of coal, or 0.25 billion barrels of oil, or 1 trillion cubic
feet of natural gas based on present technology of generating
electricity.

5. The excess water in the amount of about 100 gallons per minute to
be generated at the site will provide a fresh water source in a
semi-arid region. This water will probably be used as a source
of fresh water for livestock in the future.

,
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B. COSTS

The expected social and environmental costs associated with the Rio
Algom project are itemized below. For the most part these costs are
not quancifiable.

1. The Land - There will be a temporary reassignment of about 120
acres of unused land. This amount of land at Rio Algom's site
will sustain appror. 2ately 2 head of cattle for a possible
6-month period per year.

There will also be a small change in the topography of the site
involving approximately 3 acres and 400,000 tons of waste rock
from mining operations. In view of the restoration and reclamation
program (Section IV) to be carried out by the applicant, the 120-
acre site (excluding the tailings retention system) is expected
to be restored to its former productivity upon completion of the
proj ect. Thus the land costs are considered to be essentially
those associated with removing 120 acres of land from grazing for
approximately 10 years.

There will be created a stabilized trailings pile covering about
45 acres and involving 1.1 to 1.85 million tons of tailings
containing solidified waste chemicals and dilute concentrations
of radioactive uranium and its daughter products. This land will
be restricted from use for an indeterminable length of time.

2. Cultural and Social Consideq9_tions - There will be a slight
increace in population and additional traffic generated in connection
with the Rio Algom project. Whether any real value can be assigned
to resulting changes in the cultural and social factors of the
area is debatable. However, the staff's judgement is that the
financial benefits to the area will far outweigh the possible
social and cultural costs connected with the project.

3. Ecological - The proposed activities by luz ap . . icant will result

in small releases of chemicals and radioactive e.aterials into the
environs surrounding the site. Because of the small quantities
of materials involved and the dilution and dispersion that will
occur, the potential environmental impact is not considered
measurable. Thus, the environmental and ecological costs are
expected to be indeterminably small.

4. Depletion of Natural Resources - The project will result in a
permanent depletion of 8.4 million pounds of natural uranium as a
natural resource. However, at the present time the only known
large scale industrial application for use of uranium is in energy
production. No other large scale uses appears on the horizon for
use of uranium as now exists for fossil fuels.
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C.. BENEFIT-COST BALANCE

The ultimate costs resulting from the licensir.g of the llumeca uranium
mill are found to be: a temporary reassignment of land use; the creation
of a stabilized tailings retention system of approximately 45 acres
which may _have to be restricted for an indeterminable length of tLae;
depletion of a natural resource; and the discharge of small amounts of
chemical and radioactive effluents into the environs of the mine and
mill.4

The benefits are expected to be: the recovery of 8.4 million pounds
of natural uranium (U 0 ) r use in generating electricity; stimulation38of the local economy through taxes and direct employment; the conservation
of other natural resources (gas, oil, coal) for use in other applications;
and the creation of a water source consisting of 4 wells capable of
producing together approximately 200 gallons per minute in a semi-arid
region.

While the summing up of the costs and benefits cannot have a purely
; quantitative basis, the tocal anticipated social and economic benefits

appear to be substantially greater than the environmental costs. Because'

the applicant must apply the necessary precautionary measures to minimize
releases of effluents in accordance with Commission regulations and must
restore and reclaim the land affected by its operations, adverse environ-
mental effects are expected to be ter outweighed by the benefits to be
derived f rom the project.

_ _ _ _ _ g e-r- '' - --
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'VIII. DISPOSITION OF COMMENTS RECEIVED FROM FEDERAL, STATE, LOCAL
AGENCIES, PRIVATE ORGANIZATIONS, AND INDIVIDUALS

It is the opinion of the Atomic Energy Commission that the Final Environ-
mental Statement addresses fairly the environmental questions and com-
ments, in the appropriate sections, relating to the contents of the AEC
Draft Detailed Statement on the Environmental Considerations for the
Humeca Uranium Mill, in conformity with generally accepted principles

'and guidelines specified in the National Environmental Policy Act and
by the Council of Environmental Quality.

Comments received on the Commission's Draft Environmental Statement are
attached as Appendix T. A tabulation follows, Table XXVII, which shows
the agency providing the comments, the substance of the comments or
critique, and the.section in the final statement where the response to
the comment will be found.

- - _ _ _
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TABLE XXVII - TABULATION OF AGENCY COMMENTS

! Section Where
Comment is Covered
in Text and Page
Indicating the

Commentator Substance of Comments or Critiques Start of Coverage

John Y. Cole 1. Conflict in Claims Summary, Page ix
I, Page 1
II, Page 46
Appendix T

Environmental 1. More detailed information required for the total I, E, Page 11

Protection Agency tailing retention system to allow a comprehensive I, F, Page 24
evaluation of the environmental impact and the II, B,12, Page 4
long-term impact of the tailings on the environment. II, C, 10, Page 9

Appendix C, D, E

<
2. Provide more detailed information about the II, E, Page 29 0

applicant's total environmental sampling and II, C, Page 6 7
"

monitoring program and corrective actions that II, C, Page 9
will be used if monitoring program indicates
a need.

3. Provide more detailed technical information about II, C, Page 6
the applicant's air pollution control systems.

4. Provide more information about the control of the II, C, Page 7
excess mine water which contain radium-226. Appendix H

5. Provide more information on the hydrology of the I, E, Page 11
area so that an estimate can be made on the effect Appendix C & D,
that the operation will have on the drawdown I,1, Page 40

.

of the. underground aquifers, and hence the effect
on wildlife. forage and ranchers of the area.

6. Provide more information about the methods used to I,1, Page 40
supply fresh air and prevent contamination of fresh
air in the mine.

. - -____ - - -______________. .--___-_ _ _ _ - _ _ _
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TABLE XXVII - TABITLATION OF AGENCY COMMENTS (contd.)

Section Where
Comment is Covered
in Text and Page
Indicating the

Commentator Substance of Comments or Critiques Start of Coverage

Environmental Protec- -7. Describe how non-radioactive industrial wastes II, C, 2, 3, Page 2

tion Agency will be disposed of. II, C, 7, Page 3
II, C,10, Page 4 '

Appendix G

8. Provide all necessary information and data so II, D, .Page 19

that concentrations of effluents in the environ- Appendix P
ment can be verified. Appendix Q

9. Recommendation that the present tailing dam not II, C, 10, Page 13
be raised as planned by the applicant.

?
10. Correction on Utah State Air Standards II, D, 2, Page 27 p

b
11. Provide Operational Mcnitoring Data for Mill II, E, 2, Page 38

Source Emissions. II, C, 1, Page 16,14
II, D, 1, Page 22 -
Appendix N

' Appendix Q
II, D, Page 25
II, E, Page 38

12. Indicate who will receive reports of excessive II, E, 2, Page 39
discharge levels and include this as part of the
monitoring program, and indicate the frequency of
AEC inspections.

| 13. Recommendation that land occupied by the tailings II, G, Page 49 i

not be patented or if patented that the covenants Page ix !
be attached to successive transfers of land in
question.

i

|

;

_
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TABLE XXVII - TABULATION OF ACENCY COFDIENTS (contd.)

Section Where
Comment is Covered
in Text and Page
Indicating the

Commentator Substance of Comments or Critiques Start of Coverage

Environmental 14. Provide more detailed information on rehabilitation II, G, Page 44
Protection Agency and restoration plans for the site and include cost II, C, Page 6

estimates. In addition, provide information on how

the mill and its associated structures will be dis-
posed of at the end of the operation.

15. Provide an analysis relative to the possibility of II, F, Page 42
a transportation accident involving yellowcake in'a
watershed.

Department of the Army 1. Provide an inventory of plant and animal life and I, H, Page 28 $
South Pacific Division, the impact of the operation on these elements. Appendix F [
Corps of Engineers 1

2. Provide an archeological inventory. I, C, Page 10
Appendix B

3. Discuss the effects of a "no action" alternative. IV, A, Page 1

4. Applicant has complied with the requirements of Appendix I

Section 13 of the 1899 River and Harbors Act. II, C, 4, Page 7

5. Tailings reservoir capacity will be reasonably II, C, Page 17

adequate assuming a safe dam is constructed.

Department of Health, 1. Statement relating to a dose in excess of the AEC II, D, Page 23

Education & Welfare recommendation for population near nuclear power
plants.

2. Require the State Highway Department to review II, C, Page 11

and approve the construction of the tailing dam Appendix L

with respect to possible flooding of the roadway.
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| TABLE XXVII - TABULATION OF AGENCY COMMENTS (contd.)
|

!

Section Where
Comment is Covered
in Text and Page
Indicating the

Commentator Substance of Comments or Critiques Start of Coverage

Department of Agricul- 1. The fence used to prevent access of. sheep and cattle II, D, Page 24
ture Soil Conservation will not prevent deer and other wildlife gaining
Service access to the tailing pond. What will be the effect

on these animals inside the fence, or drink the water
or eat flora or fauna associated with the tailing pond.

2. Correct the terminology of forage density to under- I, H, Page 37
story density.

3. Correct the terminology of usable to total annual I, H, Page 37
yield.

$
4. Correct the terminology of rattlesnake area to I, H, Page 37 [|

Rattlesnake Pond and Morning Dove to mourning dove. &

5. Describe how non-radioactive industrial wastes II, C, 2, 3, Page 2
will be disposed of. II, C, 7, Page 3

II, C, 10, Page 4
Appendix G

6. Contact Ken Ludeke of Pema Mining Company in II, G,Page 44
Tucson, Arizona for information on methods and
procedures for vegetating tailings ponds.

7. The tailings area would need to have a I, A, Page 5
livestock-deer proof fence and be maintained II, G, Page 46
indefinitely.
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TABLE XXVII - TABULATION OF AGENCY COMMENTS (contd.)

Section Where
Comment is' Covered
in Text and Page
Indicating the

' Commentator- Substance of Comments or Critiques Start of Coverage

-Department of Agricul- 1. Provide information on the supply and demand of IV - 6

ture, Economic Research the product, yellowcake, and the role of the VII - 1

Service project in meeting market needs. VII.- 3

2. The total benefits of the project (economic, IV, Page 1
social, environmental) should be compared to V, Page 1

the total costs. VI, Page 1
VII, Page 1

3. Clarify the operational status of the mill. xiii

<

Department of Agricul- 1. Expressed concern about the location of the tailing II, C, Page 17 [

ture, Forest Service pond and construction of the diversion ditches after 7
'

the pond is filled.

2. Expressed concern about difficulties in stabilizing II, G, Page 44.
the tailing pond and inquired as to who will be
responsible for maintenance of the tailing pile
after the project is terminated.

3. Indicated a need for insuring against the possi- II, C, Page 9

bility of seepage from the tailing pond con- II, E, Page 6

taminating underground aquifers.

4. Recognize and place a value on relevant factors IV, Page 1

leading to the choice of the location for the mill.
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TABLE XXVII - TABULATION OF AGENCY COMMENTS (contd.) !o
|

| Sectier.'Jhere
Comment is Covered
in Text and Page
Indicating the

Commentator Substance of Comments or Critiques Start of Coverage

Department of Housing 1. Primarily concerned with (1) the effect of a pro- I, B, Page 5
and Urban Development posed action on the urban environment and, (2) the Appendix T

consistency of such actions with the comprehensive
planning for the area. The concerns were satis-
factorily answered by the applicant.

Utah Department of 1. Provide an analysis of the natural radioactivity I, E, Page 17
Development Services, present in the ground water. I, E, Page 18
University of Utah I, E, Page 19

I, E, Page 20
4

II, C, Page 7 p
Y2. Assurance needed for performing surveys of mine II, E, Page 36 -a

water discharge.

3. Concern about the permanence of and the technique II, C, 10, Page 11, 13
for raising the tailing dam and desires assurances
that this question be resolved.

4. Question on the amount of the surety bond, $126,000, II, G, Page 45, 46
for reclaiming the property, i.e., does it take,

into account expected inflationary effects.

5. Assurance requested for no deep well disposal of II, C, Page 9
excess water.

.

6. Recommended a continuation of the proposal for II, G, Page 44
seeding and followup seeding of the tailing pile,

i

I

l
i

_ _

j
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TABLE-XXVII - TABUIATION OF. AGENCY COMMENTS (contd.)

Section Where
Comment is Covered
in Text and Page
Indicating the

Commentator Substance of Comments or Critiques Start of Coverage

Department of Trans- . l. Data pertaining to the leaching of materials from II, C, Page 17

portation', U. S. Coast the tailing pond should be provided. Appendix D
Guard

Department of Interior 1. The applicant's methods and equipment for the None
milling operation have been found to be consistent
with the state-of-the-art in uranium ore concen-
tration technology, and that the expected benefits

'

_

of the project are substantially greater than the'

anticipated environmental costs.
<:

2. Provide more information about the interrelation- I, B, Page 3 M
ships between social, economic and human values Appendix T Y

'

within the project areas of influence. -

3. Provide data relating to the potential long-range II, G, Pages 44, 45,
adverse impacts of the proposed action and incor- 46, and 47

porate in the license binding protective measures. ix

In addition, provide rationale for 50-year restric-
tions on tailing area.

4. The fence around the tailing area will not keep II, D, Page 24
small animals out of the area. Depending upon the
circumstance, a fence with smaller area may be needed.

5. Discuss the use of the tailing pond by waterfowl II, D, Page 24
and the possible effects on the waterfowl.

J



TABLE XXVII - TABULATION OF AGENCY COMMENTS (contd.)

Section Where
Comment is Covered
in Text and Page
Indicating the

Commentator Substance of Comments or Critiques Start of Coverage

Department of Interior 6. There is no record of a Federal lease to Rio Algam. I, A, Page 1
The tailing pond is located on millsite and unpatented II, G, Page 44
mining claims and that Rio Algom has leased most of
the area they control from mining claimants. It is
suggested that a program be worked out between AEC
and BLM to assure protection of public lands.

7. Make appropriate corrections to the name of the I, H, Page 38
blacktailed prairie dog and to names and locations I, C, Page 10
of Historical Sites and Landmarks, and contact the
State Liaison Officer of Historic Preservation.

<8. Have a professional archeological survey performed I, C, Page 10 [
of the area to establish the presence or absence of Appendix B f
archeological resources. *

9. Provide more information about the geology and I, E, Page 11
hydrology and the effects of mill effluents to I,1, Page 40
underground aquifers, and the effect the oper- Appendix C
ation will have on the drawdown and recharge of Appendix D
the aquifer. In addition, provide more informa- II, C, Page 13
tion relating to seepage control of effluents
from the tailing pond.

10. Recommend that the power line design should con- I, I, 2, Page 44
sider proper protection of wildlife,

11. Show the venting of the leaching autoclaves and I, I, 2, Page 43
the precipitation process to the atmosphere on 1

the flowsheet. I

|
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TABLE XXVII - TABULATION OF AGENCY COMMENTS (contd.')

Section Where
Comment is Covered
in Text and Page
Indicating the

Commentator Substance of Comments or Critiques Start of Coverage

Department of Interior .12. Discuss the measures for preventing the surface ore II, B, Page 3

storage from producing dust, and comment on the II, C, 1, Page 6

value of waste rock. II, C, 6, Page 8
i

'13. Provide information on industrial safety precau- Industrial safety '

tions in use and storage of reagents. precautions relating
to inplant activities
not considered to be
part of EIS. Unplanned
and nonroutine events
concerning non- d
Radiological Reagents Z
covered in II F 41. k

O

14. Concern about the raising of the tailing dam was II, C, Page 13

expressed as well as the need for a diversion II, C, Page 17

channel. -

15. Additional information was requested relating to II, D, Page 19

concentrations of effluents and their effect on the Appendix P
biota. In addition, more detailed information was Appendix Q
requested for the applicant's total environmental II, E, Page 28
sampling and monitoring program. II, Page 4

II, C, Page 9
|

Federal Power 1. Require more data as to load characteristics, peak I, I, 2, Page 44

Commission demand or energy requirements to estimate the effect
on the bulk power system supplying the area.

t
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APPENDIX A

1. Letter from Bureau of Land Management to Rio Algom, dated February 19,

1974.

2. Memo of a meeting between the Bureau of Land Management and Rio Algom,

dated October 21, 1971.

3. Letter from the Bureau of Land Management State Director for Utah to

Director dated February 1,1974.

4. Letter to U.S. Department of the Interior, Bureau of Land Management

Utah State Office to AEC dated March 21, 1972 pertains to location

of mining claims.

_ _ _ _ _ _ _ _ _ - - _ - _ _ -
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() DUREAU OF LAND M ANAGEMEf1T Appendix A, Reference 1Y P. O. Box 1327
%. A-2

Monticello, Utah 84535

February 19, 1974.

Mr. Robert Sullivan
Rio Algom Corporation
Moab, Utah 84532

Dear Mr. Sullivan:

In reply to your telephone call of February 12., 1974 concerning the
diversion ditches around your tailing ponds I an attaching a staff
report.

This staff report of a r:eeting betueen B'd1 and Rio Algos personnal
fully explains our position regarding the canals. As mentioned in the
report, we do not feel it necessary that the canals be constructed as
long as active mining and =illing operations are in progress. We are
still interested in the tailings and raill area fron the standpoint of
stabilization and protection at the conclusion of operations. However,
specific decisions in the catter should be made at that time.

We would like to take this opportunity to thank you for your past
cooperation and we hope we can be of serv' ice to you in the future.

Sincerely yours,

Frank C. Shields
District Manager

Attachment
Staff Report

dated 10/21/71

. . ,
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-.aio Algon c.,ecting 10,f,,/,<2-,.-. -.: -.y ,
a o s. a u.. -

. .i

The ceting actually sterned f rom a misunders tanding on the part of Rio
/.lger (and passibly others) that the proposed solution to the tailin;s
probica subnitted by us (which was to cons truc t a diversion caaul) wc;
the on,y so,tution to - t.ne proolca anc, that action was to oe tanca inreciately.. . .

_
. . .

to construct the ditch.

| A clarification of what was meant by our report is that a problem does in
,

,act e:: s t . ..ac nyarology was not computed to ca2c.; t.ne design c:_ ,lo,s. . . . . . .

..
'

dan but only to take it statistically clear enat a definite amount of
. - . . -.

i water coes : low in t.ne watershed in cuestion. ine only 3 ong ter= hydrology
figures aval Aac2e are :or 100 year trequency stor=s ana since tne ta _,ings. , , , . . . . . . .

area will be considered a hazard for at .least 1600+ years , the intensity
| of a stor= eccurring cace during this perio.d would be far in excess of
! .nat et. .- . .. .a ac0 year storm and impossioie to occurately compute. .tne

intention of the ditch design was only to show that the tailings area
1 could .oe isolatea : rom the rest or. t.ae watershed. ..nc purpose of botn tne

. . . . .
i

hydrology and ditch design was only 8 to offer at least one alternative
solution to the problem.

:

C
The hydrology and ditch design were submitted as a ~olution to the problen/
as though the tilling operation had been completed and the active
operations were about to conclude. However, in 10 or 15 years, technology
may produce a nethod for =cre ef fectively coping with the problea than
t.ne c version canal. ae suontssion or a canal design was done not cn,.y

.. . . . . . -

| to c::.er one passtole solution to t.ne prob,:1c: but to encouraga tne ot.ner
. .. . . .

part.4es _nvolved to su,onit a,ternative proposals w.. .aren wou, c ce equa.,,.ya .

A
. ..

effective; then if technology did not produce more effective methods
o r so.uticas a_3,. agencies concerned weald be auare of wha t would .oc

-

ret, tired of the company to stabilize the site at the conclusion of operations.

Since the tillina operations will probably continue for only 10 to 15 years
the sicc o f t?.: tailings pond ill res t li.iclv be adequate to handle all

. .. . . ., . ,,

be absolutely necessary towrtarse.2: ruac::; tnere cre, rt :: witi not

ccnstruct the diversion canal or employ whatever other nethod is decided
upon until ojerations cease.

The f:11cwin; are some of the irans which snould be givea consiceration when
we cae:c s tipulat ions rcgardi-.: the mill site.:

1. 1.'ill the site become private land? If not, the problem will be ours
fcr a len; time.

2. The stips do not have to specify that a ditch vill be constructed;
hcwever, t.ney snoule..oe specitic enougn to requtre ,nio,s full cooperation. .. . . .

at conclusion of operations.
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3. If the stipulations- are not specific enough we may find ourselves in
'a positionLof having to provide continuous extensive =aintenance of an

' - indus trial waste area virtually forever.

4. Although Rio Algom sects to be a good company to work with now - a
promise made now can be easily forgotten in 10 or 15 years unless it1

is in writing.<

L.

5. Put the " monkey on Rio's back" for environmental protection during mill
4

operations.

6. If the tailings area is not covered and revegetated dry tai, lings will
be carried to the surrounding area by the strong winds which prevail
in this area.

! Stipulations
!

Durine Minine and Millint Onerations

All necessery precautions shall be taken by Rio Algo = to insure that
contamination by radioactive materials outside the confines of the mill and

.

'

tailings area shall not exceed safe limits as prescribed by A.E.C.'

.

! In the event of excess contamination outside the mill and tailings area,
the Rio Algom corporation shall immediately , notify AEC and if the contamina-'

tion extends onto public doman the Bureau of Land l'anage=ent shall also be'

notified; Rio Algom shall then take such. corrective action as may be deccedi
necessary by the agencies involved.4

.

Af ter Mining and Millint Operations have Concluded

Upon conclusion of operations Rio Algom shall " secure" the site in such a
canner as to preclude contamination cf the surrounding area in any manner.

| These steps shall be consistent with good engineering practicas and shall
use the best technology available at the ti=c. All =casures taken to
stabilica the site shall be approved by the Screen of Icnd Manage =ent
prior to- construction and shall also be subject to approval by the 3LM upon

,

completion.i

>

i Any maintenance requirements necessary to maintain the stabilisation of the
area in satisfactory condition shall be done by Rio Algo: in a manne,r,

' and at a frequency suitable to the BLM.

/<

Q
. .

,

, , - . .- ~ # - ., y ,m-, - - .w - - , - ---
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UNITED STATES GOVERNhfCNTi

1791

demorandum go SQ
. Director (723) DATE: {{81 ' b7To -

1

'

3

"O* *

State Director, Utah

. sunJEcn Rio Algon Environpental Impact Statement

Mr. John Y. Cole, President of the Nuclear Corporation residing at 2930
Ramona Street, Palo Alto, California, notified our Monticello District,

office by letter dated January 10, 1974 of an apparent conflict betueen
; claims owned by his company and claims owned by Rio Algom. A copy of this

letter was transmitted to your office on January 29, 1973 with our r'eview
j of the draft environmental statement.

In his letter, Mr. Cole stated that their Sal No's 3,4, and 5 lode mining
claims of a 14 claim group, straddled the north-south section line between

; sections 20 and 21 T29S, R24E Sut andvere in conflict with Rio Algos claims.
Rh further stated these claims are recorded in the San Juan, County recorder ;'

office in Book 456, pages 672-675. Information of record in this of fice

indicates these. claims are possibly in conflict with Rio Algem's Andrey
Fo's 15 and lo, Salty Dog No's 2 and 3, J'asco Fractional No.1 and Lonnie
No's 1 and 2, Frac. tion lode Mining Claims. ,. Copies of the location notices;

'

and a sketch map are attached.
:

! No action has been taken by the Bureau of Land Management to resolve this
~

conflict. Matters relating to cunership of mining claims are resolved by
civil actions _.in court between rival claimant.s.

~

The question of whether the Rio Algom Corporation should be encouraged to
: apply for patent on their mining cir.6r.s and/or the tailings disposal site,

or whether the lands should be retained in federal ownership at the
,

conclusion of mining, has not been resolved.'

.

The major probic:a is, of course, the management of tallings disposal site
containing radioactive waste materials at the conclusion of mining and
milling activities. Should this area be retained in federal ownership or

; should it be allowed to go into private ownership? By memorandtra dated
July 13,.1972 and July 31, 1972, we have requested guidance on this subjm
from your office. -

To date no benthic survey of Rio Algon's fresh water pond has been conduct d..
(See attached copy of telephone confirmation) .

,

1
-

,i \
' Attachment g,j,I. y _

% L. I i i %1g(< L t 4 r.

1

A C Tl; M

4 ..o .s,. n ., ,... ...,
a

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

N-8351 AMENDED IF>T!CE CF LOCATION

Notice is hereby given that the undersioned claims by right of ibis omended notice of locotion

Wtho . f
mining claim.M/> feet in length byy644Lin width on this, the lede, vein or deposit beor-

'

Ing valuab!o minerals, situated in the 1 6 I-4,

mining district, County of ' Nw -[-s
State of Utah, and marked on the ground as folicws, to-wit:

Beginning IM feet Me of this location (Discovery)
/

Monument, at the ,M, M end Center Monument and running

v 300 feet to -[ corner No.1;thence g

.YIM corner No. 2;thence / // S ..[ 1,500 feet to

thence Ab 600 feet to 2!/# corner No. 3;v

e 1500 feet to / corner No. 4;thence f # 57
thence Nu 300 fee place of beginnino; including o!I D'ip>

?"2 ^% % """N %.?t b i % w &t
e u s.svu w w .~/-

??L245; nam m
- .::p y f, : ,,,pv< -

This faeing the same lode or mining claim originally located on the ,fo y duy of
__[ /w 194.3, and recorded in Book _ EY P pe dh.h, in the

Cef, , Utch.office of the County Recorder of G r-7-

n-
This amended notice of location is made without any waiver of any:ffevicut!v ocq%8uwed rights.

. :n

cs -. . ~
' r--

% ?!:
2!! *

%c:

EE =

Dated this #1 day of I *+'
_. . $ 'I'9_d[8

'(b f .M A 10 5
a t'Wn er[ntry Na -.f()- y ;i (i [ --

Recorde$N'fAL/[*,2 cc0kMf.Ps;e - jf th co [/

$"7''$ Nc * D ^*

c-% <?
nt mo

t-p e. bgecrgx,sJle. g M.wsu na we
-

-->-- - --

t
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^~gg,ry., AMENDm 1:071CE OF LCCUlON

Notico is herchy given that the undarsigned claims by right of this amended'notico of location

athe bus rny_fLif>

mining claim 1,500 feet in length by: Goo In width on this, the lode, vein or deposit bear.

Ing valuab!c mincro's, situated in the Big Indian

mining district, County of San Juan

State of Utah, and marked on the ground as folicws, to. wit:

Beginning __;20 feet Easter m of this locotion (Discovery)

Monument, at the Eact end Center Monument and running

thence coutherly 300 feet to sE corner No.1;

thenco westerly 1500 foet to SW corner No. 2;

thenco northerly __600 feet to W corner No. 3;

thence east riy 1500 feet to NE torner No. 4;
tu

thenco southerly 300 feet to pfoce of beginfs'ag: incl.uding oilfiips,
H:, 3 iC!.-

Spurs, Ang!cs and Variotions. Corner no. 4 of thic claim is 9..90* 25' E and,,
1,440 f t. . frca. the '.! cat quarter ccrner of Section 21. T'r 'O < '' ' 74 p dj

-

s.LShis%Mng the some lode or mining claim originally located on thoff$ loth "dk!Uo s,|of'.a a ;;:

octe ar 19 53 , and recorded in Book 2%.g|Pogo 428 d,S,djhe
(16 c3"

offico of the County Recorder of san Juan g r; ' ' Coun3?, Utah.
~

This amended notice of location is made without any waiver of any previously% acquired rights.

Amended Notices of Location are recorded in the office of
the County Recorder of San Juan County, Utah, in Book 245,
Page 224 and Book 434, Page 77 Kg

I 11w a
Es m
95 *
$ ro.m.

Dated this 20thday of 19' 69 Q ,gAucunt . , .

(/ s n %,7- ~ g% - *g =*z a.r.m =
,,

b"*rtn'tgecoraeghfatatut.f.'Bo*EMazeSSIf
ARVitLA C. WARRCN JIMCO, Ltd. for and on behalf of

IEE PA!D Reccrder, saa haa County, ut3h g,enern of Claim

' BI' J'' NDe9tf
821 Kearns Buildingp@ BfN ''

$s
__ < ,i e r,w. c m, ne,w

_ _ _ - - - -
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NOTICE OF LO C ATION
- . - . . _ . . _ _ _ _ . _ . _ . . _ . . _ _ _ . . _ . _ . _ _ . _ _ _

NOTICis is ll!'.llFilY GIVT,N, T1nt the undersiened, having complied with the requirements
of SECI'lON 2321 <>f the itEVISED STATCTCS of the United States, and the Local I v.3, Cus.
toms at.d llegulations of the lutrict, Ims located Fif teen hundred feet in lengih by 4f *Tect in

width, on this the ..Lo:mic.. ;72..Fract. ion _ ...I. ode, Vein or Deposit,
bearing Uranium, Ynnadium. Gold, Silver, Copper,1. cad and other valuable minerals, situated

Lisbon..Vallcy...Arca mues.- of the_

linorganized

Mining District .. . San .J,unn.. County, State of I'tah, the location being described and
marked on the grom.d as follows, to. wit:

lles; inning .5 0 - feet- Northerly of this location (Discovery)
Monument, at the Ucrth.. ... . . . . . - end center monument, and running

thence E3.D.t.Cr1Y h -feet to _ .. N E .. .. corner monument No.1;

thence SOMtherly_ 15M feet to SS
~~

corner monument No. 2;

thence.- Mcstcrly 30 eet to South _end center 7tenument$
thence. , WcSterly feet to ..S*d - corhr Nionm At No. 3h
thence-- U.grtherly -1'',po feet to .. ...!DL..._. .. cori!S ~i!ionune.gt No.1: di
thence.. .83.SL C.rl7 .-f feet to place of beginning includinhall thIE, Spurac -'

Asig!cs and Variations.. ..Loca, tion.. nontme.nt....iq.1,0.0.0 fect. .Nof.h.cnd..{5 feet .':
West .of...th.e.Mcst. quar.ter.. Corner. .oL.Seet. ion % 129.S .R2kE,, 't

S.. L.....I.3 &.. .M... N.9 -

~. :. ;U 'W
. ,., ,

.
E $;; s"* ~

~
;7 .c.
. . . -

The above describeil Mining Claim shall be known as the h2
. .5 ~~L..o...n...n...i...e... f.2 Fra c.t. ion E

-

NAME OF LOCATOR: [E

[N-uw - . . - .c=. g3y. ,

/ Rnw
.-

]/n1 co b.bek

Recorded / 6. -

B o FJ Page W

ARVILLA E. WARRCN [/
FEE PAID Reccrde , San han County, Utah

$jU g. 0 d ;z,$ N aA M d c Q 9
.-

.

py

--_ .
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d Entry No. 9 / E Y b 2
7

RecerN/ ':I.kdt/E/'Dht. BookM/ Page //f

NOTiG OF LCCA7M.gN ARVILI.A E. WAimCNg p,
I'2 3 W 2 Recorder, san han cuanty. uun

gl. @ _ BOurM'. 'MMsd.
*

NOTICE IS HEREBY GIVEN, That the undersigned, having complied with Section 2324 of the

Rsvisad Statutes of the United States, and the Local Laws. Customs and Regulations of this

|. . . . . ..A.. ... . . 50. .L. . ..~ . - . . . . - - . . . . . - - . . - - - . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . .

Mining District, ha..S located Fifteen Hundred Feet in length by Six Hundred Feet in width on

this, the Lode, Vein or Ceposit or Sedimentory Deposit bearing gold, silver and other precious
meio|s, sit voted . .. . .. . . .....T....i.d.. .P. .. ..Q. ...'.).... 6. . .

'

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - . . . . .

.. . . .. .k. .tM. r.f .2. . .'. .|. . .l. ?. .- . . . . .. .. .. ... . . . .. . . . . .... ... . . . . . .. . . . . . .

'

, . . . . . . . . .

-- .....................%........T...i..t.d.....1......I...............~..................... . . . . . .

In .S.d ....... ..I.M. .. . County, State of Utah, and described and marked on the ground, as

follows, to. wit:

Beginning ..IO........ feet . . .... ..[$NN L. 7........ . .. .......... . . . 6 this lo,cotion
tu -

(Discovery) Monument, at the .. . ......./.d2.O..<.. .. ....-..... end center Spoumentl and ru. -nning

thence .d.f.M.@.K.. .. . . 300 feet to.. . .../I.!.I... ........ . cErAr moYument N,1..1;
.; ru t ,-

~

Of
.

thence 2.'/IE/l:~?.M... ........ . . 1500 feet to.... .3 -......... ..... ........ c.o. riIgr mofidment' $ i.2;
Ihence .gCE'B//;M.f........ .. . .. 600 feet to.. ..... 4. ...... . . . .. . gr{er mc3 ment }.'^c@3;

. ..

..

thence .!/($7Fh v .1500 feet to... ...$.!d..... . ...... 00hr mqrwmenNMk;
f / t. s - --

thence /N/Ei.7/Gk.'/.. - .- 300 feet to place of beginning; irijfding g D:p@Ehurs,
Angles a nd Variations ..... . ... .... ... .................. .. . ' . . . . . . . . . .*

....

- /2!15-- 0- -|-- A./ h -- TdiN.5- - - SA&r-M-- bdf----%~ - -- --
~

, , , . .. ...t--------- - ---
,

&..!...... iMC. L 1A. .&. 3..t.......gw...b. .....'.D.h..r"* "

,. g.6.. .....

* -
--

. . . . . . . . _ . . . . . . . . . . . . .

~ .M.... .....Sn DRaD......(..&.. w!.P..... ..cd.......W...~. Ahp....H. -
..

d
o . . . . . . . . .

.
.

,

a y.y.. . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . .
m .g.............................-- . . . . . . . . . . . . . . . . - - - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,
- .

' b ,I-O d
......................W/...1.p...E..................................................A.a n

3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

pi. w oio, ci.i. .n.ii 6. k -- d.4<m . _.f,. _f.2 fr ..|... . . . . . . . ....
,

>

.. _.

5 SALE-)f.- b"' h ...?..I..: . 0.GE .. .. .G. 2.3. ........ ... ...NAMES OF ( >

. 2.22.d /.. . 2d/'- . . . . . . . . . . . . .

'* alas ci.im.
~/M LOCATORS

,

t=.iwmi..g= |

{ . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .

.Cl[GSWe.y t .. . . . . . . . . . . . . . . . . . . . . . - - . . . . . . . . . . . . . . .

lA. D.19.
...................n..-.........

.N
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,

i A-10
j hy,* g,j ,r- AMENDED NOTICE OF LOCATION

:

Notico is hereby given that the undersioned claims by ri ht of this amended notice of location0

the N' Y_
! mining claim _f 622c2. feet !a length by_604_in width on this, the lede, vein or deposit bect-

ing valuable minerals, situated in the t ,h

--- mining district, County of /;' ' aTr

State of Utah, and marked on the ground as folicws, to-wit:

/[e of this locodn (Discovery)Beginning . I4 feet />. w -

Monument, at the ///I*f[ end Center Monument ch,iunnir4;~ -

/YY @.f Ncorne7[J.E1;
.

M[e-! thence % 300 feet to

thence Mr d>r- 1500 feet to #[ _S,;
_ corn $ . 2;

r 600 feet to Y[ rthence j i u $i 3;. corn|

ez r 1500 feet to AY b [ corr.ho.4;thence Md5 p

& H 3 9 r :" D ' w & 2 %, r/,,
h , /$b| ,' $ t,Y Y .GN' Y '~

~ u n '' v = ~ m " "!
This being the some lode or mining claim originally located on the / 7 '' day of

_ m u I v- 19.(d and recorded in Book _86/ Page //f, in the-

i office of the County Recorder of ___ "z > # County, Utah.

This amended notice of location is r de without any waiver of any previously acquired rights.

. T N r- 3
;g ;,

SN ^
G=

Dated this #/ day of / -" -]f -_

. , l'9 M

//,. .e 27 C.- ' yn g,;
E try No. ?O 'Sb 'W [

RecordeF. .dfA//*M. Bookf3/ Paged /_
- g ,fn e'o ^

.

* #
ARVILLA C. WARREN /

RE PAID Rccorder San han Count /, Utah 82/ bn cet s M ' 'I[/eia
sb # B0cet/ OkawhQ gy L.Je C,6,, % /,

_
-g.---- ._ -- -----m-

.._, ,_
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NOTICE OF LOCATION
E-fry =

NOllCE IS liEREBY GNIN, That the undersigned, hnving complied with Section 2324 of the

Revised Statutes of the Un.t d States, and the Lecol Lcms. Customs and Regulations of this

...h 0 A CQ1IXt . . . . . . . . . . - . . .

Mining Dist .ct, havb . located Fifteen Hundred Fect in Icogth by six Hundred feet in width on

this the Lode, Vein or Depc.it or Scd'mentory Cenosit bearir: pold. silver and ether precious

metw . sitped G4 v,Z.3 727//c /)6a741 (GM.* . . 74.g.... .
.. .... N / O .. d .k. /. . . . . . . .. . . . . . . . . . . . .

. . . . . . . . . . . . . . ..y.. . . . . . . . . .
-

In . .N.. 4/.d/M... County, StOfc Of Utah, and desenbed and marked on the ground,

os f0IIOWs, tO-wit

ftb.3YY/dto Center end Steke:
Commencing of this focation monument and runni|nx .J

thence 300 . to Corner No.1, thence 1500f tF0b/4y to Corner No. 2; thance (C)
id/[//ygto Corner o. 3: thence 1500 fE.EMh to Ccrner No. 4; thence 300[sb$ci.4. to
Ceot9r eXd Stoke; thence N f:hb4d to place of beginning. 5 L'!1

J O .H
. . . . . . . . .. n .. . - . . , ,

.. - . . . . . . . . . .. . ,r .?.x ..

c7.

g5.. .. g...-. . . . . . .

g.y -. . . . -

o- .c.
...r.y.- - . . . -.~. . . . . . .

..
.-t e,

..%....
. . - -. .. . . . . . . . . . . . . . . . . . . - . . . . .

Em C 4C.Z[2.7..
'Cgh3?.B'2.:iif.[WQ,fgpg7

~ ~~
"~~

.. . . . i.2.. . . . ..
--

1 bY... ..
...m 3,,,m . ...dy.;%.s.(g%y.

- ..~. . . . .. ...g...... c...f . . . .z . .H ... . .

W3 - -

_ffah. ci . . .ii
| 6*0~ , ea-c .

~

tm. . ..

efir
.

--I j < /- r r-
. .

minia, o.,=. NAMES OF W+ * M- . ...

sm.o.4 ua. / LOCATORS j k.. ..
der d OtLY fN--. | | . . . . . _ - -

] a,n.se C . '

. . . . . . . . . . . . . - . . . .

_ _ _ _ _ -
- - - -
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Appendix A Reference.3
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\lL'i3GO N.'.rNDD i:OTICE O? ICCNCONt

Notico is hereby given that the undersioned claims by right of this omended notico of locotion
/ m,,,;-

tho e.y :--

/

mining c! aim ['@a_fect in length by.4[ddin width en this, the kxle, vein or deposit Mor.

odd-100 voluobic minarols, situated in the T

mining district, County of No w*
1

State of Utah, and marked on the ground os follcws, to. wit:

Beginning 86 feet 82 of this location (Di covery)<
Monument, at the 85[ end Center Monument and running

thence a w 300 feet to I[ corner No.1;

thenco_4eyd 1500 foot to___ Ild corner No. 2;

thence Mo ,- 600 feet to /k/ E5rner No. 3;e

!,A [ T.'3rner ik 4thenco _ .n_< 1500 feet to
,

thenco,(b h 300 feet to ploco of beginnS5:'incthing allNins,

Spurs, Ang!p; ogd Va(riotjens.f c/ r< ,',,W/c /Mb ebj.,.s'< $&.. p)**EWN*'nrQk5i
/ s

<e , , , p ,, y n ,.gspt/O ff' fivru W4 Fer,2] 7~'-M ^ ~ ,'' 'f_. y , ,q gg,, y ;,.s "~ "'***
0,y*;qj117/o1

~*
.

, , .
This being the some lodo or mining claim originally located on tho $.E/o .4

M - 1955, cnd recorded in Book J Page 18 7 the,-

offico of the County' Recorder of be e County, Utah.

This amended notice of location is made without any wolver of any previously acquired rights'.
.

"5 .'.r42,, <-

@N =
^

- [1D_d$ f.Dated this/S day of M,

Y//m .f ik $$ b
, _,

>~
' = ""rmus w-KM,o i A ,-/,,c.,

'"hWE,lDb. co1EJ2n o '76 },_ /Q t'

ND ARVILt.A t, WArtnf!N / '

'CC,'O fo.h.1 );;.1 [3nl | ''MM f ''' ' ' " '7
'

.2: /(-t S |/.!. w ,y,()t.th . % ff '/n,$p Ce// O-fat b.
g ' l ,' o

- -'
. .n. ..o.,;, . ,,, ,

- ~.
,

~ /. *.
,,g
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[-4855 ^'"" N F " * """

No:ico is hereby given shot the underdened claims by sight of this amended notico of location

A3M r y_.!LIS!tho __

600 in width on this, the todo, vein or deposit beor.mining claim l 500 feet in length by

UNJ I"'310"Ing valuable minarol:, dructed in tho _
San Juanmining district, County of

Stato of Utah, and rr.orked on the ground as folicws, to wit.

Beginning 20 feet naaterly of th:s location (Discovery)

Monument,of the cast end Center Monument and running

thence southerly 300 feet to SE corner No.1;

thence westerly 1500 foot to W corner No. 2;

b' corner No. 3;W
thence

n rtherly 600 feet to
L1 '7

NE MS Mcorner' G.o. 4;easterly 1500 feet tothence * *U OJ |b

6f
300 feet to place of begir@i%;; incieding ay}Mps,thence noutherly ca z.-c. :

Spurs, Ang!cs and Variations, corner no. 1 of this claira in ek 2:0* 2s' c act}Ej!
1,440 ft. from the West quarter corner of Section 21, Tid 2d S.,I- A. 24 QfM
8'Nis'bSng the sumo lode or mining claim originolly located on thM lotn- Nh of

zi s.=e ..

-'poggs42722,2in theoctober 1953 , and recorded in Book 2 74

S n Juan County, Utoh.office of the County Recorder of

This amended notico of location is mode without any woiver of any previously acquired rights.

Amended Notices of I,ocation are recorded in the office of
the County Recorder of San Juan County, Utah, in Book 245, 24 s

Page 224 and Book 434, Page 76. '| 25 SCS M
';,5~ *

PNr.Pt
Q o.cw

Dated this _ 20th doy of Aunust ISr_5R_. gg

f ^ A~
~

Entry flo ,T ~ |lS|T ~ ?E~

Recescyhj4re ,w f shgap,yg -
^ "" "

e
' ' *

ARVILLA E. WARREN "" ' " " "FEE PAID
Rece: der, Saa han Cc::nty, Utah 821 Kearns Building

I 'gj. E O'''d. 'd7biMc/_.0e::stp'
l c 31 t Take cit =*. Utah
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Otc ib I0 a3 AP 'P-NOW enw Ce Lot,Airm-*de a

. T~~ *m61 APVILL A E. W 4H9th
ME CORbc d.5a JJr.w Cu t y

x 87
_

NOTICE IS HEREBY GIVEN, That the undersigned, hoving complied with Section 2324 of the

R vised Statutes of the United States, and the Local Laws, Customs and Regulations of this
..................................................L....A.........,$.~).L../ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Mining District, ha.d. located Fifteen Hundred Feet in length by Six Hundred Feet in width on'

this, the Lode, Vein or Deposit or Sedimentary Deposit bearing gold, silver and other precious
meta ls, si t uo t e d .. . . . ..-.. . .. 1. . ..M....d. ... ... . .. . .......... .... . . . .......... .. . ... .... ...... ... ....... ... .

.

....................................dpV...<.....1.........e..........................................................................
..,

.............................J....E...G...M..|.....A...0................................................................................,

AM.... M.. .... County, State of Utoh, and described and marked on the ground, os| in
i

| follows, to-wit:
/

Beginning ... .... . .. feet .. ..... .....AEl.N.9./... ... ...... ...... ...... . .. . of this locotion

| (Discovery) Monument, at the .....................dd~fM . . .. ... end center monument, and running

| thence ...E.e.5.RA.F.7..... -. . 300 feet to.. .... .A.I... .. .. .. . corner monument No. 1;..

thance .. IMP.fAh.7.- ... .....~.1500 feet to.. ..- . .Fb. .. . . . ..... corner, monument No. 2;

th nce ..M@@.7........... ...-. 600 fcet to... . ...E!M.. .. . ...... . corner monument No. 3;
.

/thence ...Mc.G/.MA>/.... ... 1500 feet to.. - . 8M ........... ..... corner monument No. 4;

thence .lfMEA..'[.... .. ........ -. 300 feet to place of beginning; inculding oli. Dips, Spurs,
An g le s a n d Va riations . ....--.. .. .......... ............ ...... . . . .... ... ... ... ...... .. -. .. .... .. . . @. .: . . . . .. ..........'.2....
.......... .......... ........ .....Bh5. .......O. . . .L.. .A.. p. . .-t .. .. ..R. . W.M.. . .S. . ...... ..S. . .. A. .. .q. . . ..M. I . .a. . .y. . .. /.... )....

...

~

. f_.,
. ... .......... ........... .b. . i.J. . . ...f. . . . . . . .. . . . .M. . .c.u. . .'. 7. 7..i. . . . . . .. . . ........V ~

. ..l~.o.......a.............''>'n
,,3....g........,...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

o4 -....g-

........................................................................................,.2......................y.m..m
m m .: . 3

........................................_..........................................................=.g.......,.......u........ .

.m - c.a .a t.ca................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

) .
.

m . uratas ciatm heit b. k m wn - h,.._ [ _, ,. fj No*N.w
1Y.hf L'Ty i % W'Z

NAMES OF }'' ' ""Etatty No. L,./L2 Zf"f'"'""
RecordedlL#"4""/At/AM.M. Booklk"" yg,,L/f~,t"'"'

"' "" ~ ~ " " ' ' ' ' ~

\
minine ca.im. 'W LOCATORS 1

' " " " ' " ' ' ' '' ~ " ~

Sta j/ j
{ ffI..PAfD....... ..Re...^ WI.L M E. WARR EN..

...far
.

corder, San Juan County. Utahgg,gfgg
,Tj'p'''""dBi$MH/d"$$/5G,g|f "

r

1
1

!

l'
i
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V/-H311 A/,WNDED NOllCE OF LOCATION

Notice is hereby given that thu undersigned claims by right of this amended notice of locatio'n

$9/19<- 0 ..'. D|
tyae y--

mining claim %12 fect in length byI4Ed___in width on this, the lode, vein er deposit beor-
%'-Ing valuable minerals, situated in the

mining district, County of - 24 cI'4'

State of Utah, and marked on the ground os folicws, to-wit:

Beginning IO__fcet /_/If[er of this location (Discovery)

* k>nument, at the Mz, end Center t/.onument and running
.

M corner No.1;thence d,5- f- 300 feet to

I[ coriier No. 2;thence I a e' 1500 feet to

thence M4 Gdr # 600 feet to @ kY corner No. 3;

/Y_|d/ corner No. 4;thence_,/f/u/m 1500 feet to

all300 feet to place of beginning;0' cjydinbr d'"pps,thence Fr 3 6*o f'

8 m'^'.4 ,# f /j;><r//4 <sp .9 g' <//, S f N). r-
s' ~

^-
nd 3/oriations,Spers, Angles ..y- ,| c. .jfcflwasfo/ //e W4 fa 2 h A %s gg :

This being the some lode or mining claim originally located on the e 1/l_,/,~(- - .<y o. fo -

@

| _[ezh'Ie 194j, and recorded in Bock .86 Pcge , N .' e

Counh h.cf'so'fice of the County Recorder of ve' -

.- -1 aj~~ s

This amended notice of loct.#n is made without any waive of any p"Sgusty $ quire'd; fights.
'

r,:mc.rs y.

cn
}

- g :c

{ Ai
%'

-

.B"
$=

Dated this1/ day of Idn:w/
~

48'. II h., 19 *
'/fw' -,")f-(u. ,Q

-2 ' . Q er..
*2

Entry flo. l!] ' ?NW f ' / , ,f, w0

'fAL|$b~$ thok$d/Pageb A }, yRecordek

ARVILLA E. WARREN p fy ff
FEE PAID ccotici, $n Jun Ccurk, Utah $2/ /\s>a res h vi (cf snc)

$ BGbi:1 '. f id:,WVDtM11r ? . $~r |-| |<1/c'e' (<|y_ {|/<1b

h 60

;,
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'OSCG A/AENDED NOTICE OF LOCATION

Notico is hereby given that the under:,igned claims by right of this amended notico of location

tho 53 }.11 Doq_ R.2

mining claiml,500. feet in length by__900 in width on this, the lode, vein or deposit beor-
o. n .,,.

nio Indian ig-gi_ing volvobIo minerals, situated in the
N5 Np '"San Juanmining district, County of
C '' N

State of Utah, and rnorked on the ground as folicws, to wit 8og
n fr.5 b3

;sc F ery)Beginning 50 feet isortheriv of this locotio
F G
'

Monument, of the North end Center Monument and running

thence captgrly 300 feet to NE Corner No.1;

thence southerly 1500 foet to SE __ Corner No. 2;

thence westerly 600 feet to Sw corner No. 3;

thenco n rtherly_. 1500 feet to W corner No. 4;

casterly 300 feet to place of beginning; including oil D'ips,thenco

Spurs, Angfes and Variations. Corner No. 2 of this claim is 350 ft. South and.
100 ft. west of the West quarter corner of Section 21, T. 29 S., R. 24 E.,

*$his D$ng the tomo iode or mining claim or igloolly Ic.cctcd on the 17th' doy of

December 19 63, and recorded in Book 361 Page 114 , in the
%

office of the County Recorder of San Juan County, Utah
,,

This amended notice of location is made without any waiver of any previously acquired rights. 3 s
+ >

An Amended Notice of Location is recorded in the office 3 c
of the County Recorder of San Juan County, Utah, in Book [N
434, Page 60.

k mt
'

of

' ne
Dated this_ _20th doy of Aunust l'9'ra %Q.

bIw '

.
m

Entry Na Y~ NS!'N O
Recerded/f/MJ Atl*N b. Boolt[_MJage Y[* k-

* *

ARVILLA E. WARRCN
IIE PAID Recorder, San Juan County, Utah 821 Kearns Buildin
gj By M .I% >[ Mh>?m'-_Depu!L / Salt Lake City, Utah

_ _ , . __
_

.

i
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Ha 2 9 u,I,M %

T'13511 NOTIG C? i.CCATiON 4,, "J.tM!"%
.

|

x

NOTICE IS HEREBY GlVEN, That the undersigned, having ccmplied with Section 2324 of the'

jevised Statutes of the United States, and the local Laws. Customs and Regulations of this

| ..?..?.6....., ./..U.../);./].i..|.|. . .. . . . . . ./ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .

'8.ining District, ha.Vd... located Fifteen Hundred Feet in length by Six Hundred Feet in width on
.

Sis, tho. Lode, Vein or Depo:it or Sedimentory Deposit bearin gold, silver and other precious7

etals, situated 1.. . h ".. !b. Y .. % .'.:.b , h. ).bh b/(.f.9 k h . M.$D.?.!Ok.'k
..d .... (d'.hdi...B.I...J.....b4f2KbjY:].h. k.aff..d$y ....-7/.6ub..b.4:S.. .. ..

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
.

;n ....I[n..:..dddf.. . .. County, State of Utah, and described and marked on the ground, as'

N '' f"' h[M #" " "/"' ''" f
#* '*

a ;, d'i ,,1L & u<'ollows,dto P't:
Beginning . ...r0... (.. . feet .

. ~
.. & rf f. . of this locatlon.

i . . . . . . . . . . . . . . . . . . . . . . .......

Novery) Monument of the .. ...I..,.M, ......... . .. ...... ........ end center me ument'%nd rupning
!

thence .......... '. ! 300 feet to.. ..Midd".f/.d... . . . cchs motDnent tdol 1;- . . . . . . . . - . . . .

thence ...........I'!!b;........ . ... . 1500 fcet to ... ..Md @.d.. .. ch moku[rpent NM-?;
thence .......... 5.ud............. . . . 600 fect to.. ...bi&dityd..... . co$Cr mon??nent N5 $;'#

thence ...........I.8.~.d......~....... . . 1500 feet to.. . ..I'f.<[[W'vd.. . chr moEment Nk if;

|,

thence ..... ....dNtd..............,,.-. 300 feet to face of beginning; inc9c?!ng alLDips,I.haub,-

Ang!cs and Variations ..Jd.e..d...e.. aff ./.d[.cdm.v...o.n.4,ht.k...y*p.d,[s., ...
-

..

,s . p
... . . 2%'..~ $60y.. 64. ..h.~W )....krMLteAy..Mn7 4,..eM.e.....j< ?. . ..

i a - t n , .

1
/' . . . . . . . . . . . , .

. .. ........ y q. g . ..;.. ..../. 5 ..; j../ y .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

; . . . . . . . . . . . . . . . .

.pyg.jQ}, /4L.g.gg}|}p &|b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . .

. . .g. . .. --.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3...........~.-..g.. , . . . . . . . . . . . . . . . .

FEE PAID
. . . . . . . . . . . . . . . . . . . . . . . ......Rccar.du Saa.Juaa.Ecunty,.tlish.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

..$. 2. O gT$ ?/M M I.t 5 W W fG u!V-
'

.....p'...... ,f
.. . . . . . . . . . . . .

. . . .. . . . . ,.f. r .d . . . ..) ..........s.t..e.eg
. . .

His Minin8 Claim shall Ise Imoem . . . . . . . . -
-

-..

44 . [.h W- ,,
I(y. .c .w. . . . . . . . . . . . . . . . .

g

"""''''',,,.. e,s/ , m,,/ , '"'''s..'."...*..".."."".-".".~."."."...".."..".."..".3.."" . * . " . " . ~ -
"

LOCATORS "
. . . . .-t .

., ///<

[ , ,. . ==-

. n ,, H ./ < Jules %? a. &%i 4.A U C & k, & & t & /v fy/si
fag,' A94ud N. $>>p)
.

,ai 3

. - -
- - - . .. -- .



_ _ _ _ _ _ - _ -

. . - .,! .Appendix A. Reference 3 t .:. f t', i f r., . .. '.' p/ jA-19*1 -

po a /.t ;-*.|. .= . , g , h ,, , : '.3/. i . o ? S/ n r a .de.,

, g. , . .-=9 e... ,

i -
,fi -' ' D ' O "' "''D,.u gg ** *

yi .ms. .,

% (u.?,. E '.' l. ..s E s l J .n l ,

.) | b. .J = ; G u n .,,' o f. s
m , s . .. m , g y.h'

.v
1..J'.... i,. . . . . .. . ... ./ .A 9e iM r

NOTICI: Is Ill:nt:lly t;lvim. lI,,,t .. .t' ide Uf, P:yth. JE L .l . H"*'" "4 I'"' 2"

J. Card or 224 Atl.a Buildimi, %,lt L.nc City _. Ut.th v4:nt,u

~ ~ - ~ ~ -
- . . . _ . _ . - - - . .

citizens.of the Unitrti Statrs, having r .mphrd v ith all the requircroent.s af the laws of the United

States and the State of-.. Utah ._.. . ___. trlatirrg tu niti.irg claim 4, and with the local

law', custom.*, rub s aral reg'ulations of O l g J r.d i Jn til n i r g . .. _ _ hiining District,

hereby mnite and file thia Arnended Ns tire of laati..is of the l'ast :J r JC tionJI '.'I._

lswh, a bsimin t by r .brcovery, lws,tuen prerr.al altropriatiori and pecession'e

N __ fat, linrar and borirontal men =urement on this vein or

lode of quarts, or other rrck in p!. ice t wring. ur ;niw...vanJdiwa..I.asc CctJ 4-- and

other valualde minerah, a!ong the cour3e r2f caid vein, uiti. ad! dipn. variations and angles, together

with. 390~ ..._ _,fct t in width on each side of the middic of

said vein at the surface, and all seing, b. des, ledges, mineral deposits, rnineral and surfhe troiind ,

-

b , __. 4et of sa'idwithin ti e line of said clain.._ ._lM Q.... O .

U? I d ._.feeYloda running East. and 10 .

o -i --

runnir g _ West -

__ from the Initial 1%:rm.ind DI,ci ury Stated
o w mi

Said Initial Point and Diacr+ry Ttake being estuated upon said l< ate or seinStlin the_ Sr.c of ,d f dc.-
,

*M . ! . .c
claim in ti.e - 9[g_ india?) _. _ __. ._.__ J.!iroJ4,Dist rict. County:v. t ri

. ..r ; M
_ San _ Juan ; State of_ Utah _ .. ;,; E saidWaim 1,cti.x

.. n .a ou
particularly described by actual field noten of survey this 12__ b Z.W j% day i,ft

J" b 19N_ as follows, to uit:

Beginning at the Initial I oint and thacostry Stake. at which this h n . is postal, with Slag-
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of this cisim i s comon wi th the South side line of The Salty Doj),No 3_ claim,_This
cuarter

cla im_ l.3_ I rt.the _Nor t hwes t .s u u s of itclionJ kIpwnjhip_21_So.y.th. Rege_24_Q.51. S.L.h.'
Tills AhlENDED 1.0 CATION is made in conformity with t$e Original luation, made

fct ruJry.22, fdhd,J964 . recorded _N.a rch 2, 1964 in
Book 362 . page 113 _ . of Slining Claims. In the of fice of the 1:ecorder of said County. and
is made for the purpo.-e of appref raating all ground within the boandarsen heresnbetove described.
and of more defirutely descrivar.g the Iscu.4 and boundaries of raid leJe. correcting any irregu:ars-
ties, intermahtic.4 or error.*. and sut piyang any defects w hich may hase esisted in the Original loca.
tion, or the record thereof hereby w aning no rights acquired under and by virtue of said Original
location. *

=< ~
1* c>
s.r-r-
L i.

I"Date of Amended location._ July 12- f' 19 O r
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NOTICE OF LOC ATION
- - - . - . - . - - - _ .-

NOTICl? IS !!!'.ltElty GIVEN. That the undersiened, having complied with the restuirements
of SECTION Z12 of the lii? VISED STATt'TES of tlw,L'nited States, and the Local Jr.uvs. Cus-

,

toms and Itegulatmns of the District, has located-NiG#hundtyd feet in length by 44 feet in
width, on this the ..Lonnie. 51 Fraction lede. Vein or Deposit,
bearing l"ranium. Vunndium, Gobt Sihcr. Copper. Lead and other valuab!c minerals, situated

Lisbon. Valley Area m+1er. ..of the
Unornan.ized _ _ . , _ . .,,,,,.

hiining District, E3n. . Juan.. .- .. .. .. . County State of I'tah, the location being described and
snarked on the ground as follows. to-wit:

lleginning -.50.- feet. ...tlest erly..._. . of this location (Discovery)
blonuntent. at the.. '.1Q D t ~. ..- ... . . . . . . . . . ~ . end center suonument, and rnnning-

thence UQrth erly. . ..... . :# icci to ML. corner monument No.1:
thence EaStOrly.. ..~ feel to.. .13. ... _ corner monuqir,nt No. 2;
thence.-... . Southerly. . # $ feet to.. .. East _ end ccnler 'IMmunustt: -w
thence . .. Sout'.Crly N feet to.. .. SE .. core 3r-monuri cl No. Ilf.t

'

T
.3 .

thence ..fC St C r.ly.. - feet to.. - . S*.1... .. cordrbmnu EEt No. M...
thence .40rtherly .. .., r feet le place of beginning; inclu2n all D]. Spur.s )
Anntes and variations . location.. monument...ic. 350 f.cetSo.utt;. +.@,..731,.icet... ..w:i.

.

of. the. .'1 cst..Qur.rter . Corner...of. Section._21,. .~~.53 .. 22 6, ..SLL- 3 A
Q -4 . 3 -3

g .. .. ... , ,
. . . , . -

O .5 n... 3.y ;.t_

-g => en. .. .:. ;.>n i';
, ,. m

u
x ;; .,.-

The above stescribed Slining Claim shall he known as the C_
sm -

Lonni.e.!1_ Fraction 6 rf
Located this. / E..M day of_ #'S 19.d.6 4 I-n a .:

NAME OF LOCATOR: gg, **
| A

giy. !w. [ %um - i<.. .. -. -o. .. me.

btl'|ncY
___

hk/mco.

'

u,, u, wr an eu &~s EA~ /
0/, U '"4bRecorded.ff htO'2D h. BxkY.L.WPage YE $ N b a be f

TEE PAID ARVILLA C. WARREN
Re:ctder. San Jusa Ceuary. IJta!

$_M o[*2858//dMw4ce::ty-

!
i

.__
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NOTICE OF LOCATIONgy,
-
w

NOTICE IS HEitEBY GIVEN, That the undersigned, having complied with Section 2324 of the

Revised Statutes of :he Un.ted States, and the Local Lcms, Custems and Regulatiens of this

.....|b1C113R7s/7 ek.. . . . .

Minin0 District, ho/d_ Icco!cd FJteen Hundred Feet in length by Six Hundred feet in width on

this, the Lode, Vein or Depos t er Sed;rrentory Deposit bearing old, silver and other precious
.

.

mctofs, situated . &N?.] .D)t/~L..htf hj.Y5tfdky) . . .&..
. . b / ..b n b c| p... V y M ..lN N . .

in . 17L /et >f. .. County, State of Utah, and described and morked on the ground,
os follows, to wit:

|~
y

| Commencing of this location monument ond. running ,5d ftEv.TNdyto Center end Stoke;
'

thence 300 ft98d' to Corner No.1; thence 1500 Neg. to Corner No'.- 2;,thg 600
; itTrfd.'r to Corner No. 3 thence 1500 (N4'1g.. to Corner No. 4; thence3300fRg# . sjto4

4.'enfer end Stoke; thence ft to place of beginning. 5O
'

~ ~ * ^ ;.c:

. o ..~1 - ~Q... ,y:o
-

.. .. .; u
*..- e

h f%.. --..

..:..]r n .o.. .. ...a ..: o ;
5 2= "y :.. . , .....- .i.;-7. h.. 4,m

.

.. . .~.,;y.... .jf*
"

.

' $7.o?'- ? c.. N'q?) '^

C. . -2u . *** . .
* .y* ' ':k5 1,'pt!

-, o, .

, - -

. ...........trrt g g.- f f 2 ( !.

ctn h D-s.4. u i'd e gg 4. 3 _ n1. .g_23 ;..- . ....g y. . .3g.g. .. ,

idNr - rd.Tr.y.N.g.d #'!?,
_

|%
.- ... .. ..p....... . aid {

-

w . w . , a.,.i .s. m ! I) - -

. - - -

JIa4efJL | t. cm ..,.

*w t., cotni. NAMES OF + . . .6 . d.-<

/6. .i-. .

LOCATORS } . . . .

t
< smot.a tus

.h[dd.7 of . . Of |

A. D.19h. ' l

. . . . . . . . . . . - . . . .
. .

o :p 7
- . , _ . . . - - , . - --...- . .. - , - - , . . c., -

.
_
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INStPLYBEFEhTOy

/G United States Department of the Interior 3800
c ~x.
{ - <s-

1'' t,;"_'; * EsUREAU OF LAND M AN AGEMENT
' ,

UfAll STATE OFFICE*Q''" ' Post Of fice Box Mo. 11505
Salt Lake City, Utah 84111

March 21, 1972

Mr. James C. Malaro
Asst. Chief, Materials Branch
Division of Materials Licensing
U. S. Atotaic Energy Cornission
Washington, D. C. 20545

Re: AEC Docket 48-80-84 (Rio Algom Corporation)

Dear Mr. Malaro:

Rio Algom Corporation representatives have advised us that they have
located some mining claims in Section 21, T. 29 S., R. 24 E., SU!,
in San Juan County, Utah.

In response to their request this is to advise you that according
to the records of this of fice Sec. 21, T. 29 S. , R. 24 E., SUI,
is unreserved public land of the United States open to loce:; ion,

entry and patent under and subject to the provisions of the mining
laws of the United States.

Sincercly yours,

',
/
R. D. Nielson
State Director

i

|

.

!

.
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APPENDIX B
l'
]

1. Letter from Rio Algom to Utah State Historical Society, April 24,
1973, requesting an opinion on the impact of the mining and4

milling activity on any historical or anthropological significance

! of the site.

2. Letter from State of Utah, Department of Development Services, to4

Rio Algom, dated May 7, 1973, regarding effects of'Rio Algom opera-,

.
tion on historical sites.

1

3. Letter from City of Monticello to Rio Algom Corporation, dated
June 6, 1973, commenting on recreational and tourist activities.

|

;

1

i

T

1

k

1

. . _ _ _ _ , - , . . . . , . . , _ . - . _ , _ _ . . - . . - _ - . _ _ m ,____ m - ,, , __
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Rio Abom.

RioTinto
April 24,1973

l

Mr. A. Kent Powell
Preservation Historian
Utah State IIistorical Society

'

603 - East So. Temple
Salt Lake City, Utah 84102
U. S. A.

Dear Mr. Powell:
1

Further to my conversation with you on the
j morning of April 13th, we would be pleased if the Society could

examine the sita of our uranium oneration in San Juan County.
:

As stated we are operating the uranium mill
under an interim permit and are in process of obtaining a licence
from the U.S. Atomic Energy Commission in Washington. The
AEC wish an expression of opinion of an appropriate authority as

j to possible impact of the mining and milling activity on any his-
torical or anthropological significance of the site.

,

t

Our activities are confined to a small area and.

.we are of course not aware of the site having historical or similar
stature. You stated that it would be July before an examination
could be made and we would be pleased if you could arrange for
such at earliest convenience, and provide us with a letter covering
your findings, that we may convey to the AEC.

Time and mileage charges as you indicated
should be invoiced to Rio Algom Corporation in care of this address
in Toronto.

+

................

-
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.

Mr. A. Kent Powell April 24,1973

Attached are location maps and a property des-
cription, and the property is readily reached from Moab.

Yours sincerely

|

R. D. Lord, Vice-President
Research and Development

Encis.

t

b,c.c.

I Mr. John F. Kendig
Materials Branch;

; Directorate 01 Licensing '

United States Atomic Energy Commission
Washington, D. C. 20545.

i

4

T

4

--, . _ . . . . _ . . ~ _ _ . . _,. . _ . - _ _
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STATE OF UTAH
Calvm L Rampion. Governor

DEPARTMENT OF
DEVELOPMENT SERVICES

Division of State History

May 7,1973 MM T. Smith Director
603 East South Temple
Salt Lake City Utah 84102
Telephone: (801) 328-5755

Mr. R. D. Lord , Vice President
Research & Development
Rio Algam Mines Limited
120 Adelaide Street West
Toronto 110, Canada

Dear Mr. Lord:

Last Wednesday and Thursday, May 2-3, I traveled to LaSul to see if
any historic sites would be affected by the uranium operation of the Rio
Algam Corporation. After checking over the site, I found no historic
sites that would be adversely affected by the operations of the Rio Alcam
Uranium Mine and Mill located approximately four miles south of IaSal.

I hope this is sufficient for the Environmental Impact Statement necessary
in obtaining a license from the U. S. Atomic Energy Commission.

Sincerely yours,

f0N
Kent Powell
Preservation Historian

KP:hm

STATE HISTORY BOARD: Dr. Mdton C. Abrams Chairman . Theron IL Luke . Juanita Brooks . Cleo L Jensen . Iloward C. Price. Jr.
Dr. Deno G. Deyton . Dr. Dean R. Brimhan Jack Goodman Clyde L Miner Elizabeth Skanchy Naomi Wooney

. . . .
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h CIITTI OIF E:ICIUTIIG!LILO
_

Phone 547 2271

P.o. Bow 847 Mor=YtCELLO UTAM 84535 35 West f ast North

June 6, 1973 G,TN
4c.s4 .
x. a .s

% $ .3 N

vy''%,g4f'?cE/e,t
Rio Algom Corporation p 4 l p.- gpp*

'O :_Box 610 L
/gY .J2 " 3 p78/

- ,

*Moab, Utah 84532
_ h04/h*Cq.)A

-

.-

N %.' f

%. y
9

'',4y
Dear Mr. Lawton: 7, .

In your application for a IIcense with the AEC, if it may
be of assistance, we are pleased to make the following
comment. in observing the activities of Rio Algom over
the past year or so, there appears nothing in their
operation at LaSal that in ourview would be detrimental
to recreational activities or tourism in the County. We
note that you are employing on your work force, Members
of our Hispanic and Indian population which contributes
to balanced employment in our District.

, Sincerely,
!

CITY OF MONTICELLO

N.
Mayor sene W. Etherington

1

MAYOe
GEt4E W. ETHERINGTON

COUesCILassN CgfY ADenest$1eATOR
MAR 3ACK , WM. C. WAllON
GENE DODGE OTY ATTORNtY
CLYDE CH96 TIN 5tN L ROBERT AP4Dia50N
DAYO CHR61tNMN POLDCE CHIEF

'l A'1 KANDAtt *'t' % % ) #4 8. t % B8% 4'iP 8 I ell." JACK KIR8Y

, - . -
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APPENDIX C

1. Analysis of Data From Maple Leaf Claim Area, San Juan Count. , Utah

by Water Development Corporation, December 1969.

|

1

--
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'YCLbSi _ SC'E hlnC11b G7f07:2bEOfL
CONSULTANT's IN GHOUNO- W ATER H4 0ROLCGY

AN/sLYSIS OF DATA FitOM MAPLC
i F.A F CLAIM A ltEA ,

SAN JUAN COUNTY, UTA !!

By

D. K. Greene and L. C. Halpetuiy

Toenon, A i tzuna

D e c.ct n b c r 1 D ii9

____-_ . -
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|

ANALYSIS OF DATA FitO M MAPLE LEAF C I.A IM A llEA , !

SAN JIIAN COUNTY, UTAll ;

f

By

D. K. Greene and L. C. IIalpenny

!

CONC LUSIONS

. The data collected and the evaluation and analysis thereof led to
| development of the following conclusions:

1. A well field capable of producing 200 gpm (gallons per minute)
for 24 hours per day and 3G5 days per year can be developed within the[

area presently covered by the Maple Leaf claims.
|

2. The useful life of the well field is estimated to be a minimum
L of 10 years and more likely would be 20 years or more.

3. A total of six ~ production water wells is considered necessary,
-each equipped with a pumping unit capable of producing 40 gpm. Opera-
tion of the well field would require five wells on the line and one well in
-rescrvc.

4. If more than 200 ppm is required at a later date, it is not con-
| sidered fearible to develop the additional water in the area presently
j covered by the Maple Leaf claims.
l

|
!

. _ , ._. ._ _ . . _ ._. . . .- _ l
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5. The source of the ground water in the Maple Leaf claim area
in the Dal:ota sardstone-llurro Canyon formation. The aquifer is arte-

sian in character and the soarec of recharge in from precipitation and
snowmelt in the 1.a Sal Mountains several inites to tne north and north-
ca st . The aquifer is fully saturated and excess ground water is being
discharged as . spring flow in East Coyote Crock. The cone of depression
caused by opera:Ing a well field in the Maple Leaf clairn area should
eventually intercept part of this spring discharge.

t

,
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IECOMMENDA TIONS

1. In the event a ternporary water supply is required during con-
struction and, if reaubic, it is recommended that We ll No. I be equipped
with a pump and operated as described in this report. Data obtained

| . from this operation may make it pomible to refine the accuracy of the
' aquifer coefficients developed during the 72-hour pump te.st.

2. If, ai a later date, more than 200 gpm of water is required it
| is recommended that additional land for two well siten be obtained, if

possible, adjacent to the Maple Leaf claim area. One . site should be lo-
,

cated 2,000 feet southeast of existing Well No. 4 and the other site should
be located either 2,000 feet further southeast of this site or 2,000 feet
west of proposed Well No. G

3. An alternative to recommendation No. 2 above would be to use
the existing llumeca Wells hos 2 and 11-16 if more than 200 gpm of wa-

| ter is required.

i

l

i
!

!

|
|

|

__.
. .. --
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INTitODUCTION

@'

This report is the third submitted by Water Development Corpora--

tion on the subject 'of development of a ground-water supply for the f(ios

Algom Corporation a ilumeca project, San Juan County, Utah. The first
report, entitled " Water supply for proposed mill at llumeca Orchody,
San Juan County, Utah" was submitted in Alarch 10GG and reviewed the

f possibilities of developing a ground-water supply of 200 gpm within a 5-
mile radius of the proposed mill. The' report also included recommen-

,

dations for drilling test production water wells ra seiceted sites in the
Ilumeca and Alaple Leaf claim arcas (see Fig.1).,

,

Following receipt and review of the 1968 i eport, officaals of liio4

Algum Corporation approved a prograni which consisted of drilling and.

testing two water wells in the llumeca claim arca and cleaning out and
testing mineral hole 11-16 also in the ilumeca claim area (ace Fig.1).

| Drilling of a test well in the Alaple Leaf claim area was deferred at that
time pending analysis of the data obtained from the three ilumeca tests.

| The tests were conducted under the supervision of Water Development
Corporation and a report entitled " Analysis of data from test wells at
Ilumeca Orebody, San Juan County, Utah" was submitted in Alay 19G0.!

The report concluded that it would be possible to develop 200 gpm of
ground water in the 160 acres comprising the SWi Sec.15, T.20 S. , 11.
24 E. , and that a total of eight wells, which included one standby well,
would be required. The report also concluded that the cone of depression'

would eventually expand into the Coyote Creek spring area and divert
3
4 part of the ground water now discharging at these springs. In addition,

j the report concluded that it would be desirable to spread the distance be-
i- tween wells and recommended exploring the possibility of obtaining well

sites from lledd llanches in the NW{ Sec.15, T.29 S.,11. 24 E. The re-i

i port also recommended that the deferred well in the l\laple Leaf claim
area be drilled and tested. This recommendation was followed in July

1969 and the drilling was donc by L.11. French Water Wells, the same
contractor who did the previous drilling. The Maple Leaf well was tested
by L.11. French for approximately G hours at a discharge of 110 gpm
and a pumping water level of 205 feet.'

Negotiations with itedd llanches for the purpose of obtaining addi-
tional well sites in the vicinity of the llumeca claim area were unsuc-

cessful. Due to this fact and the results obtained from the first I\laple-
Leaf well, officials of 1(io Algom Corporation decided to drill additional
wells in the Alaple Leaf claim area to develop the recptired ground water
supply.

._ _ _ . _ _ _ ._. __ . - _-
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As of this date - total of four Maple Leaf wells have been drilled

and tested. This report contains the data collected during the field work
and an analysis of this data with conclusions developed therefrom.

I

The authors appreciate the assistance and cooperation provided by
Messrs. J. E. Moyle, J. D. Guiry, and Andre Belanger of Itio Algom
C,rporation and the cooperation of Mr. L. R. French and his organiza-
tiot:.

;

- -
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c
MAPLE LEAF TEST WELLS

L

Wells tested for water productivity were Maple Leaf Wells Nos.1,
2, 4, and 5 (see Fig.1). Well No.1, located near the axis of East Coy-
ote Creek syncline was the first well tested. During the 72-hour test on
this well, Well No. 2, located further from the synclinal axis, was in

I the process of being drilled and cased. Following the 72-hour test on
'

Well No. 2 a comparison of the data from these two tests indicated a
possibility that wells located closest.to the snyclinal axis would have
larger yields. As it was planned to drill and test only four wells at this
stage of the work it was recommended that site No. 3, located on the

i flank of the syncline, be passed up at this time and that sites Nos. 4 and
5, which were located nearer the snyclinal axis, be drilled next.

!

| Maple Leaf Well No.1

Well No. I was drilled during July 1969 and, as mentioned previ-
| ou sly , a G-hour pump test was conducted at that time by Mr. L. R.

French. The well was drilled to a total depth of 230 feet and the Dakota
formation was encountered from land surface to a depth of 200 feet (see
Table 1, Appendix A). Ground water was encountered at a depth of 60
feet, giving a saturated thickness of 140 feet of Dakota sandstone. The
water was under artesian pressure and rose to within about 2 feet of the

i land surface.

! The well was equipped with a joint of 13-inch surface pipe and
cased to total depth with 8-inch casing, perforated from 74 to 230 feet.

! The perforations were torch-cut slots, approximately 1/8-inch wide by
| 6 inches long, and spaced so that there were about 12 cuts per foot (9
i square inches of opening per foot of casing perforated). The well was

cleaned and developed with the drilling rig and a bailer. Elevation of the
- top of the 8-inch casing is 6,496.65 feet above sea 1cvel.

| A test pump was installed with the top of the pump bowls set at a
f depth of 210 feet and operated steadily for 72 hcurs in OctoEer 1969. The

discharge ranged from a high of 157 gpm near the beginning of the test to
83 gpm at the end. Average weighted discharge throughout the test was
89.7 gpm and the final pumping water level was' 198 feet. Data collected
during the test are given in Table 2, Appendix A.

Maple Leaf mineral hole ML-1-A, located 242 feet south and west

.of Well No.1 (see Fig.1) was used as an observation well during the
j test. Decline in this.well'as a result of pumping Well No.1 amounted to
| about 30. fect at .the end of pumping. Measurements made in ML-1-A

.

| during the- test on Well No. I are given in Table 3, Appendix A.

, , . - .
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During the test on Well No.1 and also Nring subsequent tests, the
streamflow in L'ast Coyote Creek was observed to see if pumping had any
noticeable effect on the amount of streamflow. No measurable effect
could be determined but the weather which prevailed during the period of

testing--rain, snow, freezing, and thawing--would make it ex tremely
difficult to determine relatively small effects on streamflow. 1

: Maple Leaf Well No. 2

Well No. 2 was drilled during October 1969 and was completed
while Well No. I was being tested. The well was drilled to a total depth

of 270 feet. The upper 20 feet of material consisted of alluvium and the'

Brushy Basin member was encountered at a depth of 255 feet, thus, the'

Dakot'a thickness at this location was 235 feet (see Table 4, Appendix A).
' Water was encountered at a depth of 98 feet and eventually rose to about
31 feet. . Saturated thickness of Dakota amounted to 157 feet.

The well was equipped with a joint of 13-inch surface pipe and
'

cased to total depth with 8-inch casing, perforated from a depth of 100

to 270 feet. - The size and number of perforations per foot were the same4

as described for Well No.1. The well was cleaned and developed with
. the drilling rig and a bailer. Elevation of the top of the 8-inch casing is

j 6,539.76 feet above sea level.

A 72-hour pump test was made beginning on October 25,1969, with
,

the top of the pump bowls set at 250 feet. Discharge at the beginning of
the test was 73 gpm and at the end was 55 gpm. Final pumping water |
' level was slightly over 246 feet. Data collected during the test are given

]in Table 5, Appendix A.'

|,

Maple Leaf Well No. I was used as an observation well during the :

test on Well No. 2 and the data are given in Table 6, Appendix A. As
- No. I was still recovering from the effect of its own pumping, a precise
computation of the true effect of Well No. 2 on Well No. I cannot be de-

termined. However, the measured effect during the test amounted to
4. 5 feet.

Maple Leaf Well No. 4

Well No. 4 was drilled in November 1969 to a total depth of 235
feet._ The' Dakota formation was encountered from land surface to a depth
of 220 feet (see Table 7. Appendix A). Water was encountered at a depth; _

of 55 feet and rose to a level of about 22 feet. Saturated thickness of
Dakota formation at this location is 165 feet.

~

, _ _ _ .
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The well was completed similar to Wells Nos. I and 2 with 13-inch
surface pipe and 8-inch easing, perforated from a depth of 45 feet to the

- bottom. Size and number of perforations per foot was the same as for
Wells Nos. I and 2. The well was cleaned and developed with the drill-
ing rig and bailer before and 'after casing. Elevation of the top of the 8-
inch easing is 6,481.31 feet above sea level.

i

A 72-hour pump test was conducted on Well No. 4 starting on No-
vember 17,1960 with the top of the pump bowls set at a depth of 210 feet.
Discharge at the beginning of the test was 125 gpm and at the end of the

! test was 77 gpm. Average weighted cischarge throughout the test was
! 78.6 gpm and the final pt.mping water level was about 178 feet. Data

collected during this test are given in Table 8, Appendix A.
3-

- Maple Leaf Wells Nos. I and 2 were used as observation wells.

. during the test on Well No. 4 and the data are given in Tables 9 and 10 of
$ Appendix A. The cone of depression created by pumping Well No. 4

caused a drawdown of 0.42 feet in Well No. I and 2. 94 feet in Well No. 2.

- Maple Leaf Well No. 5
"

:

Drilling and casing of Well No. 5 was completed during the test on
'.Well No. 4. Total depth drilled was 230 feet and the Brushy Basin shale

; member was encountered at a depth of 215 feet. The Dakota formation*

occurred at land surface at this location, thus, the thickness of Dakota
was 215 feet (see Ta'ble 11. Appendix A). The first water was encoun-

~'
tered at 32 feet and rose to a level of about 14 feet. Saturated thickness

! of the Dakota formation at this location was 183 feet.
1

The well was completed in the same manner as Wells Nos.1, 2,
: and 4,- with 13-inch surface pipe and 8-inch casing. Perforations were
L the same as previously described and extended from a depth of 35 feet to-
L total depth of the hole. The well was cicaned and developed with the

drilling rig and a bailer before and after casing. Elevation of the top of
- the 8-inch casing is 6,523.62 feet above sea level.

The~ test pump was installed with the top of the pump bowls set. at.

210 feet and a_72-hour pump _ test was conducted beginning on November
21,-1969. The discharge at the beginning of the test was 165 gpm and at;

; the'end was 73 gpm with a final pumping water level of approximately
_

190 feet. -Average weighted discharge during the test was 75.0 gpm.
Data collected during 'the test are given in Table 12, Appendix. A.4

.

-- - , ,. - - . ,w, ,, ,m-, .- , .-
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Wells Non. 1 : nri 2 were used as observation wells during the test
on Well No. 5 and the data collected are given in Tables 13 and 14 of Ap-
pendix A. 130th of these wells were still recovering from the effect of

#'hus, the true effect of pumping No. 5 on thesepumping Well No. 4. 1

wells cannot be determined. The measured effect of pumping Well No. 5
was 2.94 feet on Well No. I and 4. 29 feet on Well No. 2. Well No.' 4
was also measured while pumping Well No. 5 but the rate of recovery of
Well No. 4 was greater than any drawdown effect caused by Well No. 5.
Undoubtedly, the recovery rate of No. 4 was dampened by pumping No. 5
but the amount of dampening is unknown.

;

!
i

i

I

I
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ANALYSIS OF DATA
,

1

Data collected during tite four pump tests, including that collected
|. from wells used as observation wells, were analyzed as thoroughly as
i possible. This analysis made it possible to determine the relativnship

| .between ground-water pumpage and water-level declines and project this
[ relationship into the future. In evaluating the results of the analyses,

| more weight was given to the results obtained from pumping Wells Nos.
I and 4. At the beginning of pumping for Wells Nos. 2 and 5, the aquifer

-had not fully recovered from the effect of testing Wells Nos. I and 4. In
other words, water levels were still rising and had not yet reached the
original static water Icv ~cl, thus the true drawdown could not be deter-
mined.

|
'

Coefficient of Transmissibility

' The coefficient of transmissibility can be determined either from
drawdown or recovery measurements in the pumped wells and observa-
tion wells'. For the pumped wells. generally the re_covery measurements
provide .the best data _f_or the_ coefficient of trans' mis'sibiIItP' ~During
pumping, small variations in engine speed cause fluctuations in the

| pumping water level which results in an uneven curve when plotted. For
' observation wells, both drawdown and recovery data provide equally good

plots to determine the coefficient of transmissibility.

There were three distinct slopes on recovery data plotted for Well
No. I after it. was pumped. Computations based on these slopes gave
coefficients'of transmissibility of 7 60, 950, and 1,700 gpd/ft (gallons per
day per foot). Drawdown and recovery data for observation well ML-1-A
both gave a-coefficient of transmissibility of about 1,200 gpd/ft. Recov-
ery data on Well No. 2 after.it was pumped gave a coefficient of trans-

.

missibility of 1,080 gpd/ft. The drawdown data on Well No. I while
pumping Well No. 2 gave a coefficient of' transmissibility of 2,G40 gpd/ft.

L
Recovery data for.Well No. 4 after it was pumped gave a coefficient

| of transmissibility of 1,2G0 gpd/ft and are shown on Figure 2. The draw-

! down data for Welh. Nos.1 and 2, used as observation wells while pump-
ing Well No. 4, gave coefficients of transmissibility of 1,870 gpd/ft and

.

4,305 gpd/ft respectively:(see Figs. 3 and 4).
:

!-
'

The recovery data on Well No. 5 after it was pumped had two dis-
tinct slopes from which coefficients of transmissibility of.1,670 and
2~,230 gpd/f t were computed. Recovery data from Wells 'Nos. I and 2
af ter pumping Well No. 5 gave values of 3,300 and 4,600 gpd/ft respec-
tively.

. _ _. . _ _ _..
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in ummary, the coefficients of transmissibility computed at the
;. .;...;l v., il.. rare:d front.a low of 700 ppd /ft for _Well No. I to a high of

u ci,ufit for Well No. 5. The value computed for Well No. 5, how-
, , . v.a:, atfected by an unknown amount due to the fact that the aquifer4,

n .: fully recovered from pumping Well No. 4. The coefficient of. ,

u .r:i ::bility valuca determined from the observation wells were in-

,.. : ..I hi;;her and, ranged from a low of about l' 200 gpd/ft for well ML-,

! : .- J tring the test on Well No. I to a high of 4,600 gpd/ft at Well No. 2.

; o oc the test .on Well No. 5. As mentioned previously, the data ob-
...1 during the test on Well No. 5 were affected by the just completed-

t on u ch No. 4.

The primary reasons for the lower values of transmissibility oc-
| . orme at the pumped wells is due to non-laminar flow in the formation

n. ar the bore hole and well loss caused by turbulent flow at the well cas-;

| As the distance from the pumped well increases the flow of groundow.

| :er through the aquifer becomes laminar and the coefficient of trans-..

j. on ibility values are usually higher. In some areas of the Maple Leaf
| riaim. where the Dakota sandstone outcropped it was observed to bc

tractured and in other areas it was massive. The variation in transmis-|' alolity coefficients determined from the observation wells was undoubt-
| edly affected by the existence or non-existence of this fracture pattern.

Coefficient of Storage

! The coefficient of storage can be determined 'only by the use of ob-
nervation wells and is a function of distance from the pumped well,
amount of drawdown or recovery during or after pumping and the amount
of time it took for the drawdown or recovery to take place.

l>uring the test on Wel'1 No. I the cita from observation well ML-
1 A nave values of 0.0615 percent on drawdown and 0.025G percent on
reci.very for the coefficient of storage. During the test on Well No. 4
the drawdown data measured in Wells Nos. I and 2 gave coefficient of
:torare values of 0.007G percent and 0.0102 percent respectively (see;

lins, 3 and 4).
|

| ljerov. ry data from Wells Nos. I and 2 after pumping Well No. 5
| r.av" v.tlues of 0. 0124 and 0. 0278 respectively for the coefficient of stor-

are

I

Sum ma ry

The v4,rious computed ialues for the coefficients of transmissibil-
t'; and : 16: age are taisulated as follows:

, _ - _ _ _ _ _ . ,
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% ell 'l yph of Coefficient of Coefficient

No. Data Used Transmissibility of Storage
(ppd /ft) (percent)

. . . -

__' umped Wellsl

1 llecovery 760 --

950 --

1,700 --

2 l<ecovery 1,080 --

4 llecove ry 1,200 --

5 Itecove ry 1,670 -- -'

2,230 --

Observation Wells
ML 'l-A Drawdown 1,220 0.0G15

Itecovery 1,200 .0256
1 Drawdown 2,640 --

1 Drawdown 1,870 .007G
2 Drawdown 4,305 .0102
1 llecovery 3,300 .0124
2 ilecove ry 4,600 .0278

Based on the data obtained from the tests and giving consideration
to the actual specific capacities (gallons per minute pc. foot of draw-
down) of the pumped wells, it was considered desira'ste to select two
values for the coefficient of transmissibi'.ity for use in projecting future
purnping water levels. Accordingly, a value of 800 gpd/ft was selected
to determine the effect of each pumped well on itself and a value of 3,000
rpdift was selected to determine the effect of each pumped well on the

! re:naining wells.

The coefficient of storage determined from the tests falls in the
. emi-artesian to artesian range. A value of 0.01 percent wa's considered
a reasonable value to use for projecting future pumping water levels.

!

_ _ _ _ _ , - _ _
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Quality of Water

Water samples were collected from each of the four wells tested

;md w..re. analyzed by the Agricultaral Ensincering Department, Univer-
..ity of.irizona. The results of the analyses are tabulated below:

|
'~ ~ ~

ltem W ell Well Well Well
(p.3rts per million unless No. No. No. No.

otherwise indicated) 1 2 4 5

l > ate collected 10-18-69 10-20-69 11-20-69 11-24-69
Temperature when

collected, F 51 51 51 52
Specific Condretance,

( mic rombos 700 SG0 550 G70
p!I 7.4 7.7 7.5 7.5
calcium , Ca 144 114 100 130
Magnesium, Mg 49 26 28 39

( Sodium and Potassium,
| Na+K 26 25 29 27

Carbonate , CO3 0 0 0 0
Iticarbonate, IICO3 273 220 249 268
Sulf ate , SO.; 2 P ', 200 IGO 24G
t'hloride, C1 28 24 32 36
hitrate , h03 0.1 3 0.2 1.6
1'luoride , F 0.3 0.2 s 0. 2 < 0. 2

'l}otal : soluble Salts 806 G12 598 746

The analyses from the Maple Leaf wells were compared with those
from the Ilumeca wells, Coyote Creek, and East Coyote Creek which
were included in the May 1969 report. The raajor de"iation in the gen-
eral character of the water is that the Maple Leaf water is higher in sul-

| _ fate and calcium content. Ilowever, this difference is not significant.'

It u. considered that the basic source of ground water from the Maple
1.e.if claim area is the name as for the ilumeca area, Coyote Creek, and
i:ast Coyote Creek.

.

,

, , _ __ - _ . - - -.
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DEVELOPMENT OF WELL FIELD

Preliminary Uniculations

Owing to the higbre yields of the Maple Leaf wells in comparison
with the llumeca wells, a.' initial set of calculations was made to deter-
mine the effect of operatin i all tour Alaple Leaf wells for 10 years at a
continuous pumping rate of 50 gpm. The results were as follows:

W hil calculated Thickness of Saturated
No. Dra wdown Aquifer Pemaining

at End of 10 Years
(ft) (ft)

1 188 '10

2 18G 38

.4 183 15

5 185 16
-

The thickness of saturated aquifer remaining at the end of 10 years is
considered inadequate and the authors consider that an attempt to pro-|

--

i duce 200 gpm from the four wells would be undesirable.

!

|
Well Field Capable of Producing 200 Gallons per Minute

L Following review of the preliminary calculations a conclusion was
reached that a well field in the Mapic Leaf claim area that would be ca-

j pahle of producing 200 gpm for 10 to 20 years should consist of six wells.
The two additional wells required could be drilled within the exist'ing
area of- the claim. The recommended site for one of the additional wells
is at..the location already marked with a stake for Well No. '3. This lo-

cation is near- the site shown on the Rio Algom map designated " Plant
Water Supply--Drawing No. 100-80-01," at the south center of Claim No.
21 ~. The site for the other well (No. G) is recommended at the northwest
corner of Claim No.1, which the extreme northwest corner of the

|
block of claims.

| Of the six wells, all !:hould be equipped with pumps capable of pro-
.ducing 40 gpm. Five wcils would be operated at any one time to produce
the required 200 gpm; the sixth well would provide standhy capacity.

!

Figure 5 is a graph on semi-logarithmic scale showing the di'aw-
down at the end' of 10 years at various distances fro: a pumped well.
Two' lines are shown oli the g'raph,. one for a continuous pumping rate of

|

|
.

,
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33-1/3 gpm : nd one for 50 gpm. The drawdown at any distance from the
pumped well is, at a pumping rate of 33 .1/3 gpm, two-thirds of the draw-
down at a pumping rate of 50 gpm.

For a six-well field producing a continuous suppty of 200 gpm, the
calculations showed the following results for 1 year, 10 years, and 20
years:

W ell Calculated Thickness of Saturated
No. Drawdown Aquifer Itemnining

at End of Period
(ft) (ft)

At End of 1 Year
1 141 57
2 140 84
3 139 91

4 136 62

5 140 G1

G- 136 59

At End of 10 Years
1 167 31

2 165 59
3 104 GG

4 162 36
5 166 35
6 161 34

At End of 20 Years
1 175 23
2 173 51

3 172 58
4 170 28

5 174 27
6 169 2G

,_.
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COMPAltlSON OF AQUlFElt CilAll ACTEllISTICS

Specific Capacity

The results of the well tests on the four new wells drilled in the
Maple Leaf claim area indicated that the specific capacity was as follows:

Well Specific Capacity
No. (gpm per ft of drawdown)

1 0.423
2 .257

-4 .400
5 .417

Average
(four wells) .40

For comparative purposes the specific capacity of the wells in the Ilu-
meca area was ns follows:

W ell Specific Capacity
No. (gptn per ft of drawdown)

2 0.415
11- 1 0 .517

3 .211
Avera ge

(three wells) .38

The most permeable part of the Dakota sandstone-Burro Canyon
formation is at the' bottom. .The calculations indicate that the well field
could be operated at 200 gpm for at least 10 years and possibly for 20
years. By the end of 10 years the capacity of the wells to yield water
may have declined to the proposed design yield of 40 gpm per well. By
the end of 20 years it may be necessary to operate all six wells all the
time and the possibility exists that it might be necessary to drill and uti-
lize a' seventh well.

:

Well Fieli! Capable of Producing 250 Gallons per Minute

The calculations indicate.that the present Maple Leaf claim area is
not large enough to accommodate a well field capable of yielding a con-
tinuous rupply of 250 gpm for 10 to 20 years. A total of eight wells would
be' requi red. if 250 gpm is needed from the Maple Leaf claim area, it is

!

!

|

|

- - - .. - . - - . .
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r. .. . a.nended that additional land should be acquired along the axis of.

. n. . . ., : a : l i n e , which is ocen}.ied by East Coyote Creek. The first of the

t . . ;,.i h:ioint wells could be drilled at a distance of 2,000 feet r.outheast j
..

6..m v. cIl No. 4, in the SE cor. Sec. 10. T. 20 S. ,11. 25 E. The second j

. ould be drilled either 2,000 feet farther southeast or it could he drilled 1

.i t . de tance of 2,000 feet west of proposed Well No. G, on either side

,,f the line between Sees. 13 and 24, T. 29 S. ,11. 24 E

Temporary Water Supply During Construction
_

it is understood that full operation of the water system may not be
required for a year or two. This interval of time provides an opportu-

mty to collect additional data which could be used 10 refine the aceut acy
of the aquifer coefficients developed during the 72-hour pumping tests on
the four wells.

It is sugge.4ted that Well No. I be equipped with a pump having a
capanty of 40 ppm and, if necessary, powered on a temporary basis by
means of an internal combustion engine and a gearhead drive. The unit
could be converted to electric power at a later date w ithout removal from
t he w ell. 11 thi.s were to be done , the well could be operated to the ex-

tent required for construction work until such ti ne as the entire 200 ppm
i .e required.

Collection of data in relation to operation of the well is recom-

mended as follows:

1. Inrtall a Sparti:ig or 13adger (or equal) water meter on the
discharge lu.c at the well. llecord the accumulated meter reading

each time the vell is turned on. If operation is continuous, record

the reading on:e every 7 days. in recording the data, note the date
and hour each time the meter a read and each time the pump is

turned on or turned off.

2. Mensure the depth to water in Wells Nos.1, 2, 4, and 5
,iust before Well No.1 is turned on and just before it is turned off.
liecord these data to the nearest one-tenth of a foot and include in
the record the date and hour of measurement. If operation is con-

tinuous , take water-level readings in all wells once every 7 days.
To insure that pumping water levels can be obtained it is recom-
mended that a 3i4-inch measuring tube be installed with the pump.
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Summa ry

\nalysis of the data collected during testing of the four wells in the
;, ;.l . l.caf claim area indicated the following:

1. For producing 200 gpm on a continuous basis for as long
as 20 years it is considered necessary to drill two more wells and
to equip all six wells with pumping units each capable of yielding
10 r,pm;

; 2. For producing 250 gpm on a continuous basis for as long
aa 20 years it is. considered necessary to extend the claim area
doutheastward and possibly also westward so that two additional
well sites could be acquired, each at a distance of 2,000 feet from
the nearest pumping well. The most desirable sites are along the

axis of the East Coyote Creek syncline.

1

l

1

_ _ _ _ _ _ - _ _ _ _ - _ _ _ _ - . - _ _
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ESTIMATED ltEMAINING COST OF WELL FIELD

; it.smaininyCost For Well Field Yieldinn 200 Gallons per Minute
4

1) rilling an additional two wells is estimated to cost $5,000 per
! . 11, . w ith a total cost of $10,000,
i

! l'urchase and installation of six pumping units, each designed to
puinp.40 gpm, is estimated to cost $2,000 per unit, with a total cost of
c12,000. For selectiLon of pumping units the depth of bowl setting and

|
suggested design pumping lift to the land surface is as follows:

Well Depth to Top Depth to Pumping
No. of Bowls Water Level

(ft) (ft)
t - 1 200 170

2 225 105
3 210 180
4 215 185
5 210 180

.6 240 210

Additional Cost For increasinc Capacity of Well Field
to 250 Gallons per Minute

,

Additional costs over and above the cost for a 200 gpm well field
j would include the cost of two more wells and pumping units and cost of
j land acquisition. An additional 4,000 to 5,000 feet, depending on the

route followed, of pipe line would also be required for the pipe line gath -i

.

cring system.
4

f

Estimated ( ost of Developinu 60 Gallons per Minute'

From liumeca Wells t os. 2 and li-16.
1

An alternative method of developing an additional 50 to GO gallons;

per minute of well capacity would be to install pumps on llumeca Wells
Nos. 2 and 11-16, thus eliminating drilling and land acquisition costs.

Two 30 gpm pumping units would-be required at an estimated in-
,

stalled cost of $1,500 each. Approximately 5,000 feet of pipe line would
be required to connect these two wells to the system.'

i

_ _ _ _ . __ _ __ , . . , ._,
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MAhAGEMENT OF W EI,L FIELD

'I he calculations described in this report indicated that 200 gpm can
b. obtained from five wells in the Maple Leaf claim area, each equipped
.s ab a -10 rpm pumping unit. One additional well will provide reserve

[- . ip.icity' u hen a' well needs to be taken out of service for pump overhaul.

. Management of the well field should include rotating the pumped;
'

.elb on a once-a-week basis .so that the reserve well remains in top
~

. ondition. ~ Under this plan each well would be shut down for one week
out of every .six .wechs. In addition to keeping all wells in top condition,
this uill distribute the cone of depression more evenly throughout the'

entire well field.

|

f tecommended data collection on a continuing basis includes the
following:

1. Measure and record depth to water level in each well,

L once a month for the firstyear and once every three months there-
after. Note whether the well was on or off when measured.

2. Itecord the cycle of operation of the wells--when each I

was turned on or off.
|

3. If water. meters are not installed at each well, arrange a
| r.ated blow-ori line at each well and measure the discharge quar-
| terly. If meters are used, record the volume reading of the meter

each time the well is turned off.

Diligent collection of the above three items of data on a continuing
basis will be invaluable when the time arrives to decide whether or not
-to overhaul a pump and/or to clean out and redevelop a well. If the yield
' f a well declines the data will indicate whether the cause is the pump,
the well, or the aquifer. Facts are better than opinions, and the authors
-h.ive 'seen many unnecessary expenses develop from making guesses
about w hen to overhaul a.well.

|

:

-

. - _. . . - , _ . . - . _ . , . . _ _ ,
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TABLE 1

1110 ALGOM MAPLE LEAF WELL NO. I
GENERALIZED DESCRIPTION OF DRILL CUTTINGS

370m T
Material(ft) (ft)

I)akota sandstone--liurro Canyon formation
0 25 Sandstone

25 60 Green shale
60 108 Gray and white sandstone, water encountered at

60 feet
108 123 Clay ribs and sandstone

i 123 200 White sandstone
|
\

Drushy Ilasin shale member of Morrison formation
200 230 Clay and sandstone ribs

,

,

. _ _ _ _ _ _ _ _ _ _ .
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TABLE 2 |

|

DII A WDOWN , DISCIIA P GE , AND RECOVE11Y DATA, 1

1110 ALGOM MAPLE LEAF WELL NO. 1

(Discharge measured with 55 gallon drum and stop watch)

Depth to Discharge
Date Ilour Water Level llemark s

(ft) (gpm)

10-15-60 16:20 2.14 Measuring point top of surface
pipe 0. 20 foot above land
surface

10-16-60 13:20 2.15

15:36 1.80
10-17-60 00:30 1.65

10:20 2.07 Measuring point top of 3/4-inch
tube O. 53 foot above land
surface

10:46 2.08
11:03 2.08

11:30 2.07
11:31 Pump on to check equipment
11:44 Pump off

12:45 12.05
12:40 12.26
12:53 11.30
13:00 P".1p on. P,0wls set at 210 feet
13:01 25.00
13:01:30 45.00
13:02 55.00
13:02:30 65.00
13:03 70.00

13:04 30.00
13:05 90.00
13:05:30 05.00
13:07 100.00 150

13:00 105.00 157

13:11 106.20 125'
13:13 107.67 '132

13:15 100.27
13:16 100.70
13:17 110.10
13:10 110.40

_____ _- - - .
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TABLE 2

DIIAW DOWN , DISCIIAllG E , AND ItECOVEI:Y I' A TA ,
1110 ALGOA1 AIA PLE LEAF WELL NO. 1,

continued.

Depth to Discharge
Date Ilour Water Level llemarks

| (ft) (gpm)
i
'

10-17-60 13:20 110.57
13:22 111.03

I 13:25 111.57
13:30 113.33 110
13:35 115.86
13:38 116.00

t 13:40 116.23 103
| 13 45 117.08

13:50 118.13 T = 520 F
13:55 110.00 07
14:02 110.37
14:05 120.33 07
14:10 120.84
14:15 120.45
14:24 121.50 00
14:34 122.20
14:38 123.06
14:46 123.18 04
14:54 127.33 100
15:04 128.40

| 15:10 128.81
15:37 120.56
15:53 120.42 92
16:20 132.58 07
.c:23 02
16:28 100 T = 520 F
16:20 135.04
16:31 136.55
16:43 105
16:47 142.8G
16:50 97
17:14 144.16 90
17:22 144.08 07 .

17:34 144.81
18:15 14G.21 03.
18:20 103;

_ _ _ _ _
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l
' TABLE 2

DRA WDOWN , DISCil/s! GE, AND llECOVEllY DATA,
'IllO ALGOM M A l'LE I .E A F V. ELL NO. 1,

~

I continued.

; Depth to Discharge
| Date Hour Water Level llemarks
| (ft) (gpm)

10-17-69 18:26 98
| 18:28 151.26 92

18:29 151.56 92 Increased rpm

'19:11 153.20 98
20:34 97

! 10-18-69 05:56 156.68 87
; 06:05 92

06:07 97
06:08 163.75
06:50 169.49 92
07:20 168.52 90
07:30 170.33 97
08:41 171.20 103
09:34 181.20 94 T = 510 F

10:33 180.29 90
11:46 .189.64 93

i 12:55' 201.80 94
'

13:16 204.91 94 Collected water sample

13:21 90
13:33 205.81 83
13:40 106.79 86
14:26 180.29 92
15:09 182.00- 89-
16:41 181.94 86
17:48- 181.98- 86
18:23 182.13 89
20:12- 104.57 89
22L:30 89

-10-10-69 00:45- 92
04:30 80
06:55 185.65 89
08:46 184.09 87

| 10:27 188.00 87
|: 11:50 107.18 87

13:16 187.50 ~85
_

14:44- 185.84 '85

_ .. .
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TABLE 2

Dita WDOWN , DISCIIA ltGE , AND It FCOVEllY DATA,
H10 ALCOM MA l'LE LEAF WELL NO. 1,

continued.

Depth to Discharge
Date llour Water Level llema rks

(ft) (gpm)
10-19-G9 16:58 189.61 87

18:52 192.02 89
20:26 195.00 87
22:30 87

10-20-69 02:00 83
04:00 83
06:25 199.39 85
09:20 196.84 85
11:17 107.38 83
12:39 107.77 87
12:57 107.81 83
13:00 Pump off
13:00:15 185.00
13:00:45 155.00
13:01 145.00
13:01:20 140.00
13:01:45 135.00
13:02:15 130.00
13:02:45 125.00
13:03:15 120.00 .

13:04 115.00
13:0G 110.81
13:09 94.29
13:15 74.70
13:17 73.85
13:19 73.00
13:21 72.57
13:28 70.17
13:30 G9.46
13:32 G8.59
13:34 67.GD
13:36 G7.19
13:38 66.43
12.45 G4.02
.3:48 62.70
13:58 G0.17

_ _ _ - - _ _ _ _ - _
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TABI,E 2

DRAWDOW N , 1)1SC IIA ltGE , AND it ECO \* EllY DA TA ,
f(10 ALGOh1 A1 A l'LE LEAF WEI,L NO. 1,

continued.

Depth to Discharge

Date Hour Water Level Itemarks

(ft) (cpm)

10-20-69 14:00 59.62
14:02 59.00
14:05 58.31
14:12 56.35
14:17 55.32
14:20 54.76
14:23 54.31
14:33 52.06
14:35 51.85
14:39 51.50
14:50 40.49
14:53 40.04
14:57 43.61

15:00 48.27

15:12 46.97

15:14 46.71

15:17 46.33
15:25 45.45
15:29 45.17
15:31 44.99

15:44 43.84
15:48 43.50
15:59 42.65
16:13 41.59

16:32 40.33

16:52 38.88

17:07 38.04
17:25 37.15

17:46 35.96
18:13 34.38
18:37 33.86
19:09 32.81
19:31 31.95
19:59 31.12
20:35 30.05
21:19 28.80
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TA13LE 2

Dil A W DOWN , DISCIIARGE, AND llECOVEl(Y DATA,
1(10 A 1,GOM mal'LE LEAF WELL NO. 1.

continued.

Depth to Discharge
Date IIour Water Level Remarks

(ft) (gpm)
10-21-09 06:52 19.63

| 07:37 19.3G
! 07:59 19.05

09:03 18.47
09:5G 17.92

| 11:28 17.17
| 12:20 16.62
'

14:14 15.99
14:59 15.82
15:45 15.55 Starting to pull pump,

10-22-69 15:11 0.09 Measuring point top of 8-inch
casing 0.42 foot above land
surface

16:07 9.80
10-23-G9 09:46 7.84

11:0G 7.74
10-24-69 15:03 5.85

17:59 5.70
10-25-69 05:52 5.33

08:33 5.25 Maple. Leaf Well No. 2 pump
on 0G:00 hrs

11:23 5.39

|

.

_-
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| TABLE 3
1

DitAWDOWN AND 11ECOVEltY DATA, ItIO ALGOM MAPLE LEAF
MINEllA L IlOLE NO. 1-A D U ltIN G TEST ON

MAPLE LEAF WELL NO. 1

Depth to
-

Date 11our Water Level llcmarks

(ft)
10-17-60' 10:45 0. 37 est. Measuring point top of plate,1

foot below land surface
16:15 0.71 ? Mr nie Leaf Well No.1 pump on

1. 00 hrs

17:20 0.62 ?
10-18-69 07:37 6.08 ?

08:54 19.36
00:40 19.76
10:44 20.35
11:55 21.00
13:06 21.62
14:36 22.26
15:17 22.51
16:40 22.06
17: 44 23.21
18:29 23.46
20:07 23.92

10-10-69 08:54 26.71
10:18 26.98
11:56 27.21
13:12 27.37
14:54 27.61
16:54 27.86
10:01 28.26
20:24 28.39

10-20-69 06:19 29.68
00:31 30.00
11:12 30.15
12:46 30.24
13:12 30.31 Maple I. car Well No. I pump off

13:00 hrs
13:25 30.24
13:42 .20.82
13:54 20.52
14:09 ?8.96
14:28 28.15
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TABLE 3

DllAWDOWN AND lil'CO V E ftY DATA, 111 0 A L C O .11 MAPLE LEAF
MINL'RA L I! OLE NO. 1-A DULLING TEST ON

l\1Al'LE LEAF WELL NO. 1,
continued.

^^

Depth to
Date IIour Water Level Remarks

(ft)
10-20-60 14:45 27.25

| 15:04 26.40
15:22 25.53
15:40 24.76
15:56 24.01
16:18 22.05
16:31 22.13
16:54 21.28
17:11 20.76
17:28 20.08
17:50 10.26

1 18:17 18,34

18:41 17.61
10:05 1G.83
10:30 15.00
10:54 15.40
20:41 14.37
21:15 13.58

10-21-60 06:58 5.30
07:34 5.25
Oll:0G 4.06
03:58 4.51
10:01 4.04
11:52 3.53
12:47 2.07
14:00 2.40
14:57 2.17
15:40 1.00

10-22-60 Flowing
10-23-60 Flowing
10-24-G0 Flowing
10-25-G9 Flowing Maple Leaf Well No. 2 pump on

0G:00 hrs
10-26-60 Flc . ting
10-27-60 Flowing

_
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TABLE 4

1110 ALGOM MAPLE LEAF WELL NO. 2
GENEltA LIZED DESC111PTION OF Dit!LL CUTTINGS

F rom To .

^ "#'"
(ft) -(ft)

Alluvium
0 20 Overburden, silt and sand

Dakota sandstone--Burro Canyon formation |

20 40 Medium to coarse grained light tan to white sandstone
40 80 Medium to coarse grained white sandstone and gray

mudstone
80 90 Sandstone with gray and reddish mudstone
90 100 Sandy gray mudstone

100 175 Gray and white sandstone, sugary texture

175 185 Gray sandstone and claystone
185 215 White and gray sandstone with stringers of gray

mudstone
215 225 Medium to coarse grained white sandstone with some

mudstone
225 245 Fine to medium grained gray sandstone with mudstone
245 255 Gray sandstone

Brushy Easin shale member of Morrison formation
255 270 Green and red clay

._ _ _ _ _ _ - - .



A-11

Appendix C, Reference 1
C-41

TABLE 5

DRAWDOWN , DISCIIA RG E, AND llECOVEliY DATA,

RIO ALGOM MAPLE LEAF WELL NO. 2

(Discharge mea.sured with 55 gallon drum and stop watch)

Depth to Discharge

Date Hour Water Level Itemarks

(ft) (gpm)

10-15-69 17:30 31.85 Well still being drilled. Meas-

uring point top of platform 0.5
foot above land surface

10-16-G0 14:52 31 38
10-25-69 05:59 35.32 Measuring point top of 3/4-inch

tube 2.48 feet above land
, surface

06:00 Pump on. ITowls set at 250 feet
GJ:00:25 50.00
00:01:05 80.00
06:01:45 00.00

06:02:20 100.00
06:03 110.00
0G:03:45 115.00
06:04:45 120.00 73
0G:05:45 125.00
06:07:30 130.00 64
06:08 131.18 61

06:00 132.39
0.G:10 133.46 58
06:11 134.21 56
00:12 134.56
OG:13 135.00 54
06:14 135.36
06:15 135.56 52
06:16 135.95
OG:17 136.32
06:18 136.53 52
0G:20 137.12
06:22 137.53 51

06:24 138.06
0 6'. 2 G 138.10
0S:30 138.12 T = 510 F
06:32 133.G3
OG:35 139.41
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C-42

TABLE 5

DITAWDOWN , DISCIIAllGE , AND llECOVEltY DATA,
1110 ALGOM MAPLE LEA F WELL NO. 2,

c ontinued .

Depth to Discharge
Date Hour Water Level llemarks

(ft) (gpm)

10-25-60 06:39 140.14 49
06:43 140.40
06:46 140.23
06 47 140.58
0'6:50 141.21 48
06:53 141.29
06:56 140.87
0G:58 141.01 46
07:02 140 91 55
07:07 143.70
07:10 144.58
07:21 145.41
07:35 145.45
07:50 14G.19 47
07:50 147.35 55 T = 510 F
08:08 150.19 48
08:17 155.94 52
08:23 156.82
08:42 156.72 49
08:50 165.00 61
09:03 1G4.02 49
00:08 175.52 61
09:10 177.63
09:11 178.38 52
09:17 187.53 65
00:20 188.46 54
09:23 188.87 54
09:27 139.41 54
09:32 190.00
09:35 100.15 53
09:45 100.21
09:52 100.10
10:17 100.02 53
10:28 106.11 60
10:32 19G.52
10:47 107.53 55
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Appendix C, Reference 1

|- C-43
TABLE 5

!. DR AWDOWN , DISCllA RGE . AND llECOVERY DATA,
RIO ALGOA1 MAPLE LEAF WELL NO. 2,

continued.
i

i Depth to Discharge
Date llour- Water Level Remarks

(ft) fepm)1

10-25-60 11:00 107.36 53
11:08 100.47 54
11:34 201.24 55;

11:44 201.10 56 -,

| 11:51 201.62
; 12:06 201.17 56 T = 510 F

|
12:45 200.92 55

! 13:06 201.67 54
1 13:23' 207.70 53

1 -
13:45 207.66 55

j 14:07 207.42 55
14:48 207.18 53

{. 15:16 210.82 56
' 15:43 211.14 56

16:34 211.24 55

]', 16:53 212.33
18:00 210.00 55
10:10 211.71 54

.;

10:42 216.46 55
21:15 218.10 54

10-26-60 00:30 210.24 55
03:30- 217.44 55

t 06:00 217.00-
08:44 216.75 54>

00:15 218.46 54
00:26 '210.34

10:12 218.61 55'

10:40 218.88 56
1 _ 11:57 218.04 54

12:17 220.37 54
13:24 -210.02 54
13:40 223.30 54

.14:34 224.01 55
~

15:00 222.45 5S>

16:57 222.44 54
17:14 222.07 55
18:07- 224.61 55

. _ _ - - . . . _ _ _ - . _ _ _ _ . - _ - __ ._-



A-14

gndixC, Reference 1

TABLE 5

DitAWDOWN , DISCIIAltGE, AND ItECOVEftY DATA,
1(10 ALGOM MAPLE LEAF WELL NO. 2,

continued.

Depth to Discharge
Date IIour Water Level Itema rks

(ft) (gpm)
10-26-69 18:27 227.33 55

10:56 226.42 55
20:18 228.17 55
22:30 230.30 55

10-27-60 '01:30 235.53 55 T = 510 F
04:30 236.19
06:11 235.13 55
08:15 235.70 55
08:52 234.G8 SG
10:15 236.73 55
11:10 236.64
11:42 236.5G 55
12:57 23G.G8 55
13:50 23G.57 55
15:50 230.G8 55
17:51 227.G7 55
22:30 231.10

10-28-69 02:20 246.90
05:00 245.84
05:40 246.23 55 Collected water sample
06:00 Pump off
0G:01 220.00
OG:01:20 200.00
06:02 190.00
06:02:20 185.00
06:04 175.00
06:05 170.78
0G:05:30 *64.3G.

OG:0G 158.41

0 {>:07 140.40
0G:08 141.71
00:09 132.49
06:10 127.5G
06:12 114.40
06:13 100.45
06:14 104.41
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C-45

TABLE 5

DilAW DOWN , DISC IIAltGE , AND llECOVEllY DATA ,
i lilO ALGOh1 MAPLE LEAP WELL NO.2,
i continued.

,

~

Depth to Discharge
! Date Hour Water Level itema rks
( (ft) (gpm)

10-28-00 06:15 99.19
OG:16 96.50
06:17 94.45
06:19 90.25
OG:20 88.75
06:21 8G ?^
0G:22 84.88
06:23 82.02

| 06:26 77.42
j 0G:27 75.9G

06:28 74.97
06:30 72.78
06:32 71.01
06:34 69.61
06:38 67.41
OG:42 G5.73
06:46 64.05
0 F.61 64.01
06:56 G3.53
07:00 G2.91
07:05 G2.16
07: 10 G1.74
07:15 61.24
07:21 60.75

,

07:25 G 0. 4 3 I
07:30 60.09 )
07:40 59.45 I

07:50 58.94
08:00 58.51
08: 15 57.87
08:30 57.42
03:45 50.04
09:00 56.60
09:15 56.22
09:30 55.62
09:45 55.31

_ _ - - _ _
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C-46

TABLE 5

DRAWDOWN , DISCIIAltGE, AND llECOVEllY DATA ,
li1O ALGO.'.I AI A l'LI: 1.1 lill WELL NO.2,

continued.,

Lepth to Discharge

Date Ifour Water Level Remarks
(ft) (gpm)

10-28-69 ~10:01 54.06
10:30 54.3G
11:16 53.43
11:43 53.Ld
12:50 52.12
13:25 51.66
16:00 49.8d
16:20 49.60
16:43 49.47
18:30 48.60

10-20-69 04:30 44.91
05:57 44.47
OG:19 44.33

06:45 44.20
10-30-69 11:00 40.00
10-31-69 14:30 37.50

_
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DitAWDOWN AND HECOVEllY DATA, 1110 ALCOM AI A PLE LEAF
WELL NO. I DULLING TI;ST ON

MA PLE LEAF WELL NO. 2

Depth to
Date IIour Water I,evel 1(e ma rks

(ft)
10-25-69 05:52 5.33 Measuring point top of 8 neh4

casing 0.42 foot abovo land sur-
fa c e . Well has not fully recov-
cred from being pumped

08:33 Maple Leaf Well No. 2 pump on
06:00 hrs

11:23 5.39
11:57 5.48
14:31 5.63
16:43 5.83
19:32 6.14

10-26-69 09:05 7.14
10:28 7.52
12:09 7.65
13:39 7.77
14:49 7.83 .

17:08 7.97
18:17 8.05
20:08 8.17

10-27-69 06:24 8.80
08:32 8.89
10:30 9.00
13:07 0.13
14:10 0.18
16:02 0.24
18:03 0.33

10-28-69 06:08 9.92 ? Maple I,caf Well No. 2 pump off
06:00 hrs

06:10 9.82
06:15 9.32
OG:30 9.82
06:45 0.83
07:00 9.82
07:15 9.82
07:30 0.83
07:45 0.82
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C-48,_

TABLE 6 |

DitAWDOWN AND RECOVERY DATA, RIO ALGOM MAPLE LEAF
WELL NO. 1 DURING TEST ON
MAPLE LEAF WELL NO. 2,

continued.r

'~

Depth to

1)a t e llour Water Level Remarks
(ft)

II)-20-69 08:50 9.81
09:00 9.80
09:15 9.19'

90:30 9.78
-

09:45 9.77
10:00 9.75
10:20 C 72
11:30 9.62
14:37 0.24
15:30- 0.02
18:11 8.81

10-29-00 06:11 7.63
10-30-69 10:00 5.95
11-31-09 10:00 4.94

:

i

.

_ _ _ _ _ _ _
- . . - . , , . ,
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TA BLE 'l

1110 ALGOM MAPLE LEAF WELL NO. 4
GENEllALIZED ' DESCRIPTION OF DilILL CUTTINGS

Froin To
Material

.

gfg (7g

Dakota sandstone--Burt o Canyon formation
0 15 Coarse grained brown sanelstone

15 25 Brown to gray mudstone and clay
25 30 Medium to coarse grained brown sandstone with some

clay
30 45 Gray mudstone and clay with some coarse grained

brown sandstone
45 50 Coarse grained brown sandstone with some clay
50 55 Fine to medium grained brown sandstone with gray

clay. Water encountered at 55 feet
55 65 Medium to coarse grained light brown sandstone
65 80 Medium to coarse grained light gray sandstone with

small amount of clay
80 105 Medium grained light gray sandstone

105 180 Fine to medium grained white sandstone
180 195 Gray mudstone with small amount of sandstone in

interval between 100 and 195 feet
195 220 Fine to medium grained white sandstone

Brushy Basin shale member of Morrison formation
220 235 Green and gray clay with some stringers of sandstone

:

._ -______ -_ - .
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TABLE 8

DitAWDOWN , DISC 11 A llGE, AND ltECOVERY DATA,
1110 ALGOM . MAPLE LEAF WELL NO. 4

(Discharge measured with 55 gallon drum and stop watch)

" Depth to Discharge

Date Ilour Water Level llemarks

(ft) (gpm)-

11-17-G9 07:25- 22.45 Measuring point top of 3/4-inch
tube 0.90 foot above land
surface

08:45 22.45
10:20 22.40
11:00 Pump on. Bowls set nt 210 feet
11:02 83.00 Water dirty'

,

11:05 105.95
11:07 125
11:09 113.45 Still dirty

'

11:15 120.GG
; 11:17- 10G C1 caring

11:18 Surged 4 times. Milky but no sac
11:23 125.25
11:26 110

,

11:30 131.10
11:50 134.35 94

| 12:15 13G.30 89
12:27 137.00 T = 500 F
12:35 137.20 94
12:45 137.92
13:00 137.95
13:15 138.20 94
14:00 130.40 85

i -14:30 139.18 83
15:00 139.10 85

'. 15:45 139.90 87
-1G:00 139.80i-

16:30. 141.25 88
17:15 '141.10 97
17:35 141.80 83
18:00 141.95 73
19:00 143.00. 73
20:00 143.50 75
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TABLE 8

DIIAWDOWN, DISCIIARGE, AND flECOVEllY DATA,
1(10 AI.GOM MAPLE LEAF WELL NO. 4,

continued.
~

Depth to Discharge;

Date IIour Water Level Remarks
'

(ft) (gpm)
11-17-69 21:00 143.60 73

24:00 145.30i.
1 1 - I P. - 69 06:30 148.20 73

07:45 149.45 75
08:55 140.80

|- 09:30 150.33
| 10:00 150.34 75
1 10:55 150.30

11:30 150.53
12:00 150.27 75
12:45 150.35
13:30 150.25 73

; 13:35 Increased rpm
| 13:37 160.00
! 13:38 165.00

13:39 168.40
i 13:40 171.40
| 13:41 87
|' '13:42 174.00 '

' 13:43 174.75
13:44 '175.00 '

13:45 175.00 85 l
13:50 175.30
14:'00 175.95

,

14:10 '176.10
14:30 176.12 83
15:20 176.51
15:45 .177.00

-16:30 177.25 83;

f- 17:15 176.55 94
17:50 177.~ 4 0 83
19:00 177.20 79
20:00 177.10 81

i 21:00. -176.00
| 11-10-69 07:50 170.00 70

.00:00' 170.00

|
- - . - , . .- ,, - . , , - . _ . - ... . _ . . - .
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TA13LE 8

DR A W DOW N , DISCIIAI!GE, AND llECOVEltY DATA,
IllO ALGOh1 A1A PLE LEAF WELL NO. 4,

continued .

Depth to Discharge
Date llour Water Level Ilcma rks

(ft) (cpm)
11-19-69 03:30 170.55

10:00 179.45 80
11:00 178.75 81
12:00 178.70 81
13:00 178.55 80
14:00 178.20 79
15:00 178.22 77
16:00 17 3 ~. 3 3 77
'7:00 179.23 77.

18:00 173.45 78
19:00 178.70 77

11-20-69 07:15 170.23 77 T = 510 F
08:45 178.80 77
00:25 178.12 77 Collected water sample
10:30 '77.90 77i

10:50 178.35
11:00 Pump off
11:01 131.00
11:02 122.50
11:03 115.00
11:04 108.30
11:05 101.75
11:06 06.18
11:00 85.82
11:10 82.30
11:11 70.00
11:12 7S.34
11:13 74.80
11:14 74.25
11:15 73.88
11:16 73.18
11:17 72.37
11:18 70.01
11:10 69.80
11:20 G8.63
11:21 G7.50
11:22 GG.21
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TABLE 8

Dit AWDOWN , DISCIIAltGE, AND llECOV Ell'. DATA,
1110 ALGOM MAPLE LEAF WELL NO. 4,

continued.
~

Depth to Discharge
Date IIour Water Level Itemarks

. _ .
(ft) (gpm)

11-20-G9 11:23 65.00 ;
11:24 64.35 '

11:25 63.55
11:26 62.75
11:27 61.07
11:28 61.42
11:20 60.75
11:30 60.23
11:33 58.83
11:35 58.15
11:40 56.95
11:45 55.70
11:50 55.00
11:55 53.98
12:00 53.08 |

12:05 52.33
12:10 51.68
12:15 51.13
13:00 48.42 Pulling pump. Measuring point

top of 8-inch casing 0. 74 foot |

above land surface
15:15 43.15 |

15:40 42.30,

16:22 41.39
17:10 40.33

|
17:35 30.80 |

11-21-G9 07:55 31.53
00:20 31.19
11:20 30.77 Maple Leaf Well No. 5 pum on

|

11:45 hrs
13:40 30.30
14:45 30.12
16:40 20.88

II'2'!-GD 07:58 27.43
108:25 27.34 '

10:05 27.22
11:18 27.11

. _ _ _ _
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TABLE 8

DR A W DOWN , DISCll AltGE , AND llECOVE ilY DATA,
itIO ALGOM MAPLE LEAF WELL NO. 4,

continued.

~ Depth to Discharge
llema rks

Date llour Water Level
(ft) (npm)

11-22-69 13:35 26.80
14:45 26.70
1G:08 26.72
17:15 2G.G5

11-23-69 08:10 25.08
10:00 25.93
11:10 25.91
13:50 25.03
15:00 25.79
10:10 25.75
17:15 25.76

11-24-G9 07:50 25.5G
08:58 25.56
10:08 25.55

Maple Leaf Well No. 5 pump off13:08 25,51
11:45 hrs

13:52 25.51
14:50 25.50
15:50 25.49
16:47 25.48

11-25-69 07:43 25.35
08:45 25.32
10:45 25.30
12:20 25.23
13:40 25.21
14:48 25.19

11-2G-60 24.70
11-28-69 24.00
, ,'. _ _- G 9 23.751'_ 1
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TABLED

DitAWDOWN AND HECOVERY DATA, IIIO ALGOM MAPLE LEAF
! WELL NO. 1 DURING TEST ON

MAPLE LEAF WELL NO. 4
!
!
| Depth to
| Date llour Water Level Remarks

(ft)
11-17-G9 07:05 3.3G Measuring point top of 3-inch

casing 0.42 foot above land
surface

08:15 3.30
i 14:15 3.41 Maple Leaf Well No. 4 pump oni

11:00 hrs
15:10~ 3.46
15:33 3.49
16:43 3.64
17:05 3.69
18:15 3.91

'

11-18-69 08:15 G.69
| 08:45 G.80
t 10:18 7.08

10:40 7.15
12:08 7.38
12:37 7.46
14:47 7.81
15:10 7.88
16:40 8.11
17:06 8.15

11-10-60 08:25 10.38
08:50 10.42
10:20 10.60

| 12:23 10.79
.

'

; 14:12 10.9G
i 16:12' ' 1 1.1 G
| 21-20-69 08:10 12.46

08:35 12.51
| 09:35 12.57
| 09:55. 12.50

12:25 12.74 Maple Leaf Well No. 4 pump off'

I
11:00 hrs

12:45 12.75
13:30 12.76
14:03 12.78

1.
., _ - - ~ , , ., . _ . - - _ _ . . . , -... _
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TABLE 9

DllAWDOWN AND RECOVERY DATA, 1110 ALGOM AIA PLE LEAF
WELL NO. 1 DURING TEST ON

l\1A PLE LEAF WELL NO. 4,

continued.

Depth to
Date llour Water Level Remarks

(ft)
11-20-69 14:10 12.78

15:03 12.78
15:50 12.75
1G:12 12.73
1G:35 12.71
10:55 12.70

17:50 12.65
11-21-09 08:20 10.70

00:48 10.G8
10:02 10.49
10:20 10.45
10:52 10.40

,

11:12 10.35 Alaple Leaf Well No. 5 pump on
11:45 hrs

13:45 10.00
.4:55 0.89
15:15 9.86
16:50 9.80
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c-57TAI 3LE 10

Dita W DOWN AND llECOVEllY DATA , 1(10 A1.GOM MAPLE LEAF
WELI, h0. 2 D Ul(IN G TEST ON

MAPLE LEAF WELL NO. 4

Dep*h to
~

Date Ilour Water Level Remarks
(ft)

11-17-69 03:05 31.73 Measuring point. top of 8-inch cas-
ing 0.67 foot above land surface

15:20 31.79 Maple Leaf Well No. 4 pump on
11:00 hrs

16:52 31.70
11-16-69 03:30 32.33

10:30 32.49
12:20 32.52
14:53 32.62
16:50 32.72

11-10-69 08:10 33.49
10:35 33.60
12:35 33.65
14:25 33.60

11-20-69 08:25 34.40
09:45 34.46
12:35 34.51 Maple Leaf Well No. 4 pump off

11:00 hrs
13:50 34.53
14:52 34.57
16:02 34.60
16:45 34.62

11-21-69 08:32 34.67
10:12 34.65
11:03 34.65 Maple Leaf Well No. 5 pump on

11:45 hrs
15:05 34.50
16:17 34.64,_

i

!

I
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TA BL,E 11

1110 ALGOM mal'LE LEAF WELL NO. 5
GENPliA LIZE D DESCRIPTION OF DlilLL CUTTINGS

Frorn To
Material

(fg gg

Dakota sandstone--13urro Canyon formation

0 10 Fine to medium grained yellow sandstone
10 20 Medium to coarse prained light yellow randstone
20 25 Dark gray clay and shale j

25 50 Fine to coarse grained brown sandstone. Water en-
countered at 32 feet |

50 55 Medium to coarse grained light gray sandston<
55 GO Similar to interval between 50 and 55 feet. Darker |

'

in color with small amount of shale
60 85 Coarse grained gray sandstone ,

'

85 95 Gray clay with some candstone
05 110 Fine to medium grained gray sandstone

110 135 Fine to medium grained light brown sandstone
135 140 Gray clay and shale
140 150 Fine to coarse grained light gray to white sandstone
150 160 Green clay and shale
160 175 Fine to coarse grained light gray to white sandstone
175 185 Clay and shale with some gray sandstone
185 205 Fine to medium grained light gray sandstone with

some shale and clay
205 215 Fine grained light gray sandstone with clay and shale

Brushy Basin shale member of Morrison formation
215 230 Green and gray ciay and shale with some fine grained

gray sandstone in interval between 225 and 230 feet
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' TABLE 12

DitAWDOWN , DISCIIAltGE, AND ItECOVERY DATA,
1110 ALGOM MAPLE LEAF WELL NO. 5

(Discharge measured with 55 gallon drum and stop watch)

Depth to Discharge
Date llour Water Level Remarks

(ft) (gpm)
1-17-60 00:10 15.51 Measuring point top of surface

pipe 0.10 foot above land sur-
face. Well still being drilled.
Present depth 100 feet

1-18-60 08:05 13.03 Still being drilled. Depth 215 ft
1-10-60 08:10 13.82 Drilling completed. Depth 230 ft
1-20-60 08:00 , 14.15 Casing installed. Measuring

point top of 8-inch casing 0.44
foot above land surface

14:10 17.54 Well was developed, cleaned
and bailed with bailer prior
to this measurement1-21-60 07:35 15.42 Installing pump

08:55 15.40
10:30 15.48 Pump installed. Measuring

point top of 3/4-inch tube 0.60
foot above land surface

11:30 15.52
11:40 15.67
11:45 Pump on. Bowls set at 210 ft
11:46 84.60 Water dirty
11:48 135.00
11:40 165 Still dirty
i :50 155.00
11:52 122 Still dirty
11:53 168.40
11:55 174.40 Clearing
11:58 110
11:50 170.00
12:00 170.50
12:02 180.15 106
12:06 181.60 Fairly clear
12:07 Surged 5 times
12:12 178.50 Very little color or sand
12:15 132

. . . . - - - _ _ . - _ _ _ ._ , _ _ . . . .
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TABl.E 12

DH A WDOWN , DISC II AltG E , lND llECOVERY DA TA ,.

IIIO ALGO.T! MAPLE LEAF WELL NO. 5,
continued.

Deptli to lhsc ha rge
Date IIour Water Level Remarks

(ft) (rpm)

11-21-09 12:1G 100.00 Decreased rpin

12:24 175.80
11:25 94 Clear

12:2G Surged 5 times. Very little
sand, cicar

12:35 103
13:36 175.85
12:40 176.65
12:45 177.G0 80
12:50 177.47
12:55 177.65 00
13:00 177.00
13:05 177.72
13:10 178.45 02
13:15 178.65
13:20 170.20 T = 51 F
13:25 170.25 92
13:30 170.58
13:50 170.00 80
14:00 180.52
14:10 180.55
14:20 170.60 02
14:38 181.21
15:20 181.20 80
15:30 181.40
15:45 180.70 83
1G:00 181.32
16:30 182.65 80
16:55 182.00 83
17:30 182.85 83
18:30 182.60
10:30 183.05 70
20:30 183.65
21:30 183.50

1 I - 2 2 - fiu 07:45 184.10 77
08:45 184.17
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TA13LE 12

DitAW DOWN , DISCIIA ltGE , AND llECO VEllY DATA,
1110 ALGOM MAPLE LEAF WELL NO. 5,

continued.

Deptli to Discitarge
Date llour Water Level Itemarks

(ft) (gpm)

1 1 - 22.- G D 09:00 183.80
09:30 184.40 75
10:30 184.12
11:00 183.15 75
12:00 183;22

13:00 183.35 73
13:30 183.22
13:50 183.73
14:30 183.30
15:00 183.35 73
15:20 183.20
10:00 183.30
16:20 183.45 73 T = 52 F

! 17:00 183.40
17:30 183.50 73
18:30 184.G5 73
19:15 184.70
20:15 134.64
21:15 185.10

11-23-00 07:40 188.00
08:30 187.32 73
09:30 189.10
10:15 188.95
11:00 188.77
12:10 187.62
13:45 186.83
14:30 186.72 75
15:15 186.90
16:00 186.85 73
16:30 186.75
17:00 187.72
17:30 188.10 73
18:30 188.30
19:30 189.25
20:30 189.10
21:30 180.00

_ _ _ - . _ _ _ - _ _ _ _ _ _ _ - -_
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TABLE 12

4

DllAWDOWN , DISC 11 A llGE , AND 11ECOVElW DATA,
IIIO ALGOM ?1APLE LEAF WELL NO. 5,

continued.

Depth to Discharge,
'

Date llour Water ' Level itemarks
(ft) (npm)

! 11-24-GD 07:10 100.25
07i20 100.48 73;

08:25 100.32
00:10 191.02
00:35 100.23 T = 52 F
10:00 101.00 73 Collected water sample

11:00 100.00
1 11:30 100.32 73

11:45 Pump off
11:4G 142.85
11:47 135.87>

11:48 124.80
11:40 113.20
11:50 104.40

i 11:51 DG.50
11:52 91.30
11:53 86.45
11:54 81.10
11:55 75.72
11:56 72.07
11:57 60.04
11:58 66.78
11:50 64.40

i 12:00 62.07
; 12:01 60.67

12:02 50.27
12:03 57.8G
12:04 SG.73
12:05 55.74
12:06 54.85
12:07 53.00
12:00 53.22
12:00 52,42

12:10 51.67
12:15 48.48
12:20 4G.48
12:25- 45.25

. . -_ -- -. - - . .
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Di{A W DO W N , DISC IIA ilG E , isND ltECOVEllY DA TA ,
1110 ALGOM M A l'L E LEAF 'NELL NO. 5,

continued.
""~

Depth to Discharge
Date llour Water Level lle ma ~rks

|,_____ (ft) (t'pm)

| 11-24-GU 12:30 43.97
12:35 42.85

| 12:45 40.01
12:55 29.45
13:15 37.02
13:45 34.65
14:04 33.25
14:37 31.57
15:02 30.57
15:05 30.73
16:10 29.73
1G:37 29.06
17:10 23.51

i 11-25-G0' 07:30 21.G5
08:20 21.49
08:35 21.44
09:00 21.3G
00:35 21.24
10:10 21.12
10:35 21.04
11:00 20.97
11:24 20.00
12:10 20.76
13:00 20.60
13:30 20.53
14:10 20.41
14:35 20.34
15:00 20.29

11-2G-G9 17.46
<11-23-Q9 16.15

l_ '! _1 - 6!) . 15.04,

_ _ - - _ - _ _
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TABLE 13

DitAWDOWN AND HECOVEllY DATA, HIO ALGOM MAPLE LEAF
'

WELL NO. 1 DURING TEST ON
MAPLE I.EA F WELL NO. 5

Depth to
Date llour Water Level iteinarks

(ft)
11-21-69 08:20 10.70 Measuring point top of 8-inch casing

0.42 foot above land surface
: 08:48 10.68 Well is still recovering from effect

of pumping Maple Leaf Well No. 4
10:02 10.49
10:20 10.45
10:52 10.40
11:12 10.35
13:45 10.00 Maple Leaf Well No. 5 pump on

11:45 brs
14:55 9.89
15:15 9.86
16:50 9.80

11-22-69 08:05 10.81
08:27 10.83
10:15 10.96
11:25 11.04
13:45 11.15
14:55 11.21
16:15 11.27
17:20 11.33

11-23-69 08:20 11.06
10:05 12.05
12:00 12.10
14:00 12.15
15:10 12.19
16:20 12.21
17:25 12.25

11-24-69 08:00 12.60
09:05 12.G3
10:15 12.68
13:10 12.73 Maple Leaf Well No. 5 pump off

11:45 hrs
14:00 12.74
14:55 12.73

_ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _
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TAHLE 1.3

DRAWDOWN AND llECOVERY DATA, RIO ALGOM MAPLE LEAF
WELL NO. 1 D Ult 1N G TEST ON

MA l'LE LEAF WELL NO. 5,
continued.

Depth to
Date Ilour Water Level Remarks

(ft)
[1224-GD 16:00 12.G8

17:00 12.60
11 - 25 - G.9 07:50 10.GG

08:50 10.54
00:57 10.42
10:55 10.33
12:30 10.15
13:45 0.99
14:55 0.88

11-26-G9 8.23
11-28-G9 G.4J
12- 1-09 5.51

1

- _ _ _ _ _ _ _ _ _ _ - -
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DitAWDOWN AND llECOVEllY DATA, 1110 ALCOM MAPLE LEAF
WELL NO. 2 DUlllNG TEST ON
MAPLE LEAF WELL NO. 5

Depth to
Date llour Water Level Remarks

(ft)
.

Measuring point top of 8-inch casing11-21-69 08:32 34.67
0. 67 foot above land surface

10:12 34.65 Well is still recovering from effect

of pumping Maple Leaf Well No. 4
11:03' 34.65 Maple Leaf Well No. 5 pump on

11:45 hrs

15:05 34.59
16:17 34.64

11-22-69 08:17 36.02
09:12 36.11
10:48 36.28
13:10 3G.42
14:20 36.50
15:35 36.58

11-23-69 09:20 37.79
10:25 37.86

11:30 37.92
14:15 38.02
15:35 38.08

11-24-69 08:08 38.76
09:25 38.80
10:35 38.84
13:27 38.88 Maple Leaf Well No. 5 pump off

11:45 hrs
14:20 38.88

11-25-69 08:00 37.73
09:20 37.62
10:25 37.54
11:35 37.43
13:15 37.27
14:25 37.20

11-2G-G9 35.92
11-28-69 34.24
12- 1-GD 33.'35

, _

_ _ _ _ _ _ _ _ _ _ _ - _ _ _ -
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AN/sLYSIS OF DA TA FitO M MAPLE LEAF CLAIM A llEA ,
SAN JUAN COUNTY, UTA ll

By

D. K. Greene and L. C. IIalpenny

CONC LUSIONS

The data collected and the evaluation and analysis thereof lod to
development of the following conclusions:

1. A well field capable of producing 200 gpm (gallons per minute)
for 24 hourn per day and 3G5 days per year can be developed within the
area presently covered by the Maple Leaf claims.

2. The useful life of the well field is estimated to be a minimum
of 10 years and more likely would be 20 years or more.

3. A total of .six production water wells is considered necessary,

each ecluipped with a pumping unit capable of producing 40 gpm. Opera-
tion of the well field would require five wells on the line and one well in

reserve.

4. If more than 200 gpm is required at a later date, it is not con-
sidered fearible to develop the additional water in the area presently

covered by the Maple Leaf claims.

1
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5. The source of the ground water in the Alaple Leaf claim area
is the Dakota sand:: tone-Hurro Canyon formation. The aquifer is arte-

sian in character and the soaree of recharge is from precipitation and

snowmelt in the 1.a Sal Mountains deveral iniles to the north and north-
ea st . The aquifer. is fully saturated and excess ground water is being
discharged as . spring flow in East Coyote Creck. The cone of depression
caused by opera:ing a well field in the Alaple Leaf clairn area should
eventually intercept part of this spring discharge.
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1(ECOMME NDA TIONS

1. In the event a temporary water supply is required during con-
struction and, if fcanible, it is recommended that W< 11 No. I be equipped
with a pump and operated as described in this report. Data obtained
from this operation may make it possible to refine the accuracy of the
aquifer coefficients developed during the 72-hour pump test.

2. If, at a later date, more than 200 gpm of water is required it
is recommended that additional land for two well sites be obtained, if
possible, adjacent to the Maple Leaf claim area. One site should be lo-

,

cated 2,000 feet southeast of existing Well No. 4 and the other site should
be located either 2,000 feet further southeast of this site or 2,000 feet

. west of proposed Well No. 6.

3. An alternative to recommendation No. 2 above would be to use
the existing Ilumeca Wells hos. 2 and 11-16 if more than 200 gpm of wa-
ter is required.



. -

i

: |
..

Appendix Do Reference 1
D-8 4

1
.

P

i- INTilODUCTION

.

This report is the third submitted by Water Development Corpora-
!. tion'on the subject 'of development of a ground-water supply for the Itio

-Algom Corporation s llumeca project, San Juan Cou:1ty , U tah. The first
; -report, entitled " Water supply for proposed mill at llumeca Orebody,
! San Juan County, Utah" was submitted in March 1968 and reviewed the
i~ possibilities of. developing a grc.md-water supply of 200 gym within a 5-

mile radius of the proposed mil.. The report also included recommen- ,

dations -for drilling test production water wells at selected sites in the i

Ilumeca and Maple Leaf claim areas (see Fig.1).

Following receipt and review of the 1968 report, officials of Itio
Algom Corporation approved a program which consisted of drilling and
testing two water wells in the Ilumeca claim area and cleaning out and.
testing mineral hole 11-10. also in the llumeca claim area (see Fig.1).
Drilling of a test well in the' Maple Leaf claim area was deferred at that
time pending analysis of the data obtained from the three llumeca tests.
The tests were conducted under the supervision of Water Development
Corporation and a report entitled " Analysis of data from test wells at
Humeca Orebody, San Juan County, Utah" was submitted in May 1960.
The report concluded that it would be possible to develop 200 gpm of;

ground water in the 160 ' acres comprising the SWd Sec.15, T. 29 S. , 11 .;

24 E. , and that a total of eight wells, which included one standby well,
would be required. The report also concluded that the cone of depression
would eventually expand into the Coyote Creek spring area and- divert
part of the ground water now discharging at these springs. In addition,

i

the report concluded that it would be desirable to spread the distance be-
,

I - tween wells and recommended exploring the possibility of obtaining well
sites from lledd llanches in the NWt Sec.15, T. 20 S.,11. 24 E. The re-

;

i port also recommended that the deferred well in the Maple Leaf claim
area be drilled and tested. This recommendation was followed in July

}
1969 and the. drilling was done by L.11. French Water Wells, the same

j contractor who did the previous drilling. The Maple Leaf well was tested -
by L.11. French for approximately 6 hours at a discharge of 110 gpm

4 and a pumping water level of 205 feet.

f, Negotiations with 11cdd llanches for the purpose of obtaining addi-
.tional well sites in the vicinity; of the lhuneca claim area were unsuc-
cessful. r Due to this fact and the results obtained from the first Maplei

! Leaf well, officials of Itio Algom Corporation decided to drill additional
wells in the Maple Leaf claim area to develop the required ground water-

)E_ supply.
1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,_.a_ i._,,w. . -- . - - ~ , .- - - , , _ , . , , . m_m ,,4,-, . , , --
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As of this date a total of four Maple Leaf wells have been drilled

- and tested. This report contains the data collected during the field work
and an analysis of this data with conclusions developed therefrom.

The authors appreciate th- assistance and cooperation provided by
hiessrs. J E. Aloyle, J. D. Guiry, and Andre Belanger of Rio Algom
Corporation and the cooperation of Alr. L. R. French and his organiza-
tion.
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MAPLE LEAF TEST WELLS

Wells tested for water productivity were Maple Leaf Wells Nos.1,
2, 4, and 5 (see Fig.1). Well No.1, located near the axis of East Coy-
ott Creek syncline was the first well tested. During the 72-hour test on
. hts well, Well No. 2, located further from the synclinal axis, was in;

; the process- of being drilled and cased. Following the 72-hour test on
Well No. 2 a comparison of the data from these two tests indicated a
possibility that wells located closest to the snyclinal axis would have
larger yields. As it was planned to drill and test only four wells at this
stage of the work it was recommended that site No. 3, located on the
flank of the syncline, be passed up at this time and that sites Nos. 4 and
5, which were located nearer the snyclinal axis, be drilled next.

Maple Leaf Well No.1

Well No. -1 was drilled during July 1969 and, as mentioned previ-
| ously , a 6-hour pump test was conducted at that time by Mr. L. R.

French. The well was drilled to a total depth of 230 feet and the Dakota
| formation wa,s encountered from land surface to a depth of 200 feet (see
! Table 1, Appendix A). Ground water was encountered at a depth of 60

feet, giving a saturated thickness of 140 feet of Dakota sandstone. The
water was under artesian pressure and rose to within abou; 2 feet of the
land surface.

The well was equipped with a joint of 13-inch surface pipe and
cased to total depth with '8-inch casing, perforated from 74 to 230 feet.

; The perforations were torch-cut slots, approximately 1/8-inch wide by
| 6 inches long, and spaced so that there were about 12 cuts per foot (9

square inches of opening per foot of casing perforated). The well was
j cleaned and developed with the drilling rig and a bailer. Elevation of the

top of the 8-inch casing is 6,496.65 feet above sea level!-

A test pump was installed with the top of the pump bowls set at a
depth of 210 feet and operated steadily for 72 hours in October 1969. The
discharge ranged from a high of 157 gpm near the 1 ' ginning of the test to
83 gpm at the end. Average weighted discharge throughout the test was
89.7 gpm and the final pumping water level was 198 feet. Data collected
during the test'are given in Table 2, Appendix A.

Maple Leaf mineral hole ML-1-A, located 242 feet south and west

of' Well No.1- (sec Fig.1) was used as an observation well during the
test. Decline in this.well as a result of pumping Well No. -1 amounted to
about 30 feet at' the end of1 pumping. Measurements made in ML-1-A
during the test on Well No.1 are given in Table 3, Appendix A,~

_ . _ _ _ _ _ _ _ _ _ _ _ . - .
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During the test on Well No. I and also daring subsequent tests, the
streamflow in East Coyote Creek was observed to see if pumping had any
noticeabic effect on the amount of streamflow. No measurable effect
could be determined but the weather which prevailed during the period of
testing--rain, snow, freezing, and thawing--would make it ex tre mely
difficult to detecmine relatively small effects on streamflow.

Maple Leaf Well No. 2

Well No. 2 was drilled during October 1960 and was completed
while Well No. I was being tested. The well was drilled to a total depth
of 270 feet. The upper 20 feet of material consisted of alluvium and the

Brushy Basin member was encountered at a depth of 255 feet, thus, the
Dakot'a thickness at this location was 235 feet (see Table 4, Appendi .W.
Water was cncountered at a depth of 08 feet and eventually rose to about

~

31 feet. Saturated thickness of Dakota amounted to 157 feet.

The well was equipped with a joint of 13-inch surface pipe and
cased to total depth with 8-inch casing, perforated from a depth of 100
to 270 Icet. The size and number of perforations per foot were the same
as described for Well No.1. The well was cleaned and developed with
the drillbig rig and a bailer. Elevation of the top of the 8 inch casing is
6,539.76 feet above sea level.

A 72-hour pump test was made beginning on October 25,1969, with
the top of the pump bowls set at 250 feet. Discharge at the beginning of
the test was 73 gpm and at the end was 55 gpm. Final pumping water.
level was slightly over .246 feet. Data collected during the test are given
in Table 5, Appendix A.

Maple Leaf Well No. I was used as an observation well during the
test on Well No. 2 and the data are given in Table 6, Appendix A. As
No. I was still recovering from the effect of its own pumping, a precise
computation of the true effect of Well No. 2 on Well No. I cannot be de-

termined. However, the measured effect during the test amounted to
4. 5 feet.

Maple Leaf Well No. 4

Well No. 4 was drilled in November 1969 to a total depth of 235
feet. .The Dakota formation was encountered from land surface to a depth
of 220 feet (see Table 7 Appendix A). Water was encountered at a depth
of 55 feet and rose to a level of about 22 feet. Saturated thickness of
-Dakota formation at this location is 165 feet.

*
.

_ _ _ _ _ _ _ - . _ _ _ . _ . . . _ y - - - - - , - -
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.The well was completed similar to Wells Nos.1 and 2 with 13-inch

surface pipe and 8-inch easing, perforated from a depth o,f 45 feet to the
bottom. Size and number of perforations per foot was the same as for

~

Wells Nos. I and 2. The well was cleaned and developed with the drill-

ing rig and bailer before and after casing. Elevation of the top of the 8-

inch easing is 6,481.31 feet above sea level.

. A 72-hour pump test was conducted on Well No. 4 starting on No-
vember 17,19G9 with the top of the pump bowls set at a depth of 210 feet.
Discharge at the.beginning of the test was 125 gpm and at the end of the
' test was 77 gpm. Average weigined discharge throughout the test was
78~.6 gpm and the final pumping water level was about 178 feet. Data
collected during this test are given in Table 8, Appendix A.

Maple Leaf Wells Nos. I and 2 were used as observation wells
during the test on Well No. 4 and the data are given in Table's 9 and 10 of
Appendix A. The cone of depression createJ by pumping Well No. 4

' caused a drawdown of 9.42 feet in Well No. I and 2. 94 feet in Well No. 2.

Maple Leaf Well No. 5

Drilling and easing of Well No. 5 was completed .oring the test on
Well No. 4. Total depth drilled was 230 feet and the Brushy Basin shale
member was encountered at a depth of 215 feet. The Dakota formation
occurred at land surface at this location, thus, the thickness of Dakota

was 215 feet (see Table 11, Appendix A). The first water was encoun-
tered at 32 feet and rose to a level of about 14 feet. Saturated thickness
of the Dakota formation at this location was 183 feet.

The well was completed in the same manner as Wells Nos.1, 2,
and 4, with 13-inch surface pipe and 8-inch casing. Perforations were
the same as previously described and extended from a depth of 35 feet to

. total depth of the hole. .The well was cleaned and developed with the
-drilling rig and a bailer before and after casing. Elevation of the top of
the 8-inch casing is 0,523.62 feet above sea level.

The test pump was installeci with the top of the pump bowls set at
210 feet and a 72-hour pump test was conducted beginning on November
21, 10G 9. The discharge at the beginning of the test was 165 gpm and at
the end was 73 gpm with a final pumping water level of, approximately
100 fect. Average weighted discharge during the test was 75.0 gpm.
Data collected during the test are given in Table 12, Appendix A.
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Wells Nos. I ant! 3 vier. used as observation wells during the test
on Well No. 5 and the data collected are given in Tables 13 and 14 of Ap-
pendix A. Both of these wells were still re overing from the effect of
pumping Well No. 4. 'l'h us , the true effect c pumping No. 5 on these
wells cannot be determined. The measured effect of pumping Well No. 5
was 2.94 feet on Well No. I and 4. 20 feet on Well No. 2. Well No. 4
was also measured while pumping Well No. 5 but the rate of recovery of
Well No. 4 was greater than any drawdown effect caused by Well No. 5.
Undoubtedly, the. recovery rate of No. 4 was dampened by pumping No. 5
but the amount of d;unpening is unknown.

_ _ _ _ _ . _ _ - _ _
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ANALYSIS OF DATA

Data collected during the four pump tests, including that collected
from wells used as observation wells, were analyzed as thoroughly as
possible. This analysis made it possible to determine the relationship
between ground-water pumpage and water-level declines and project this
relationship into the future. In evaluating the results of the analyses,,

I more weight was given to the results obtained from pumping Wells Nos.
I and 4. At the beginning of pumping for Wells Nos. 2 and 5, the aquifer
had not fully recovereu from the effect of testing Wells Nos. I and 4. In
other words,- water levels were stil.1 rising and had not yet reached the

; original static . water level, thus the true drawdown could not be deter-
' mined.

>-

Coefficient of Transmissibility

The coefficient of transmissibility can be determined either from!

4

drawdown or recovery measurements in the pumped wells and observa-
'

tion wells. For the pumped wells, generally the recovery measurements
provide _the best data f_or the_ coefficient of transinislibility: ~~Du' ring

~

pumping, small variations in engine speed cause fluctuations in the,

pumping water level which results in an uneven curve when plotted. Fori

observation wells, both drawdown and recovery data provide equally good
plots to determine the coefficient of transmissibility.

There were three distinct slopes on rec.overy data plotted for Well,

No.1 after it was pumped. Computations based on these slopes gave,

i coefficients of transmissibility of 760, 950, and 1,700 gpd/ft (gallons per'
day per foott Drawdown and recovery data for observation well ML-1-A
both gave a coefficient of transmissibility of about 1,200 gpd/ft. Recov-
ery data on Well No. 2 after it was pumped gave a coefficient of trans-
missibility of 1,080 gpd/ft. The drawdown data on Well No. I while

'

. pumping Well No. 2 gave a coefficient of transmissibility of 2,G40 gpd/ft.
,

Recovery data for Well No. 4 after it was pumped gave a coefficient:
i . of transmissibility of 1,200 gpd/ft and are shown on Figure 2. The draw-

.down data for Wells Nos. I and 2, used as observation wells while pump-
[ ing Well No'. 4, gave coefficients of transmissibility of 1~,870 gpd/ft and
!, 4,305 gpd/ft respectively (see Figs. 3 and 4).
!

! The recovery data on Well No. 5 after it was pumped had two dis-
1 tinct slopen from which coefficients of transmissibility of 1,670 and-

2,230 gpd/ft wer:e computed. . Recovery data from Wells Nos. I and 2
~

,

after pumping Well No. '5 gave values of 3,300 and 4,600 gpd/ft respec-
tively.

*

. .-. - .. - - . -_ , . .- -
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Figure 3. - Drawdown in Well No.1 While Pumping Well No. 4.
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;n . umma ry, the coefficients of transmissibility computed at the
.. :,.. ,! . .11.- 2.mp d fra:a a Ivw of 730 ppd /ft for Well No. I to a high of

u rpu 'ft for Well No. 5. The value computed for Well No. 5, how-
v as .dfected by an unknown amount due to the fact that the aquifer2.,

n. ,: fully recovered from pumping Well No. 4. The coefficient of
., ,n uhility valuN determined from the observation wells viere in.

. . l hi; her and ranged from a low of about l',200 gpd/ft for well ML-.

uring the test on Well No. I to a hir;h of 4,600 gpd/f t at Well No. 2: s

. ne :he ter.t on Well No. 5. As mentioned previously, the data ob-
.! duri:rg the te st on Well No. 5 were affected by the just coinpleted- ..

: n. u cle No. 1.

Thi primary reasons for the lower values of transmissibility oc-
| . ormr at the pumped wells i.-; t. te to non-laminar flow in the formation

n. ar the hore hole and well loss caused by turbulent flow at the well cas-
As the distance from the pumped well increases the flow of ground:--

:rr through the aquifer becomes laminar and the coefficient of trans-
| .ihility values are usually hicher. In some areas of the Maple Leafm
I c l.o m. where the Dakota sandstone outcropped it was observed to be
! t rac tureti and in other areas it was massive. The variation in transmis-

'ihility coefficients determined from the observation wells was undoubt-
, caly affected by the existence or non-existence of this fracture pattern.
!

Coefficient of Storage

The coefficient of storage can be determined 'only by the use of ob-
tervation wells and is a function of distance from the pumped well,
miant of drawdown or recovery during or after pumping and the amount
of time it took for the drawdown or recovery to take place.

!)uring the test on Well No. I the data from observation well ML-
1 - A nave values of 0.0G15 percent on drawdown and 0.0256 percent on
recovery for the coefficient of storage. 'During the test on Well No. 4
the drawdown data measured in Wells Nos. I and 2 gave coefficient of
turare values of 0.007G percent and 0.0102 percent respectively (seeiins. 3 and 4).

Herov"ry data from Wells Nos. I and 2 after pumping Well No. 5
r.ive v. dues of 0. 0124 and 0. 0278 respectively for the coefficient of stor-
are

Summa ry

The various computed values for the coefficients of transmissibil-
and : torage are tabulated as follows:t'-

_ _
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f

'a ell 'lype of Coefficient of Coefficient

No. Data Used Transmissibility of Storage
(cpd/ ft) (percent)

. . _ .

l_'u_mped Wells
-

1 llecovery 760 --

950 --

; 1,700 --

2 -llecovery 1,080 --

4 liccovery 1,260 --

5 liecovery 1,670 --

2,230 --

Observation .Woll s'

M L- 1 - A Drawdown 1,220 0.0615
.

itecovery 1,200 .0256
1 Drawdown 2,640 --

1 Drawdown 1,870 .0076i

2 Drawdown 4,305 .0102
;

1 'llecovery 3,300 .0124
2 Recovery 4.600 .0278

.

Based on the data obtained from the tests and giving consideration
,

to the actual specific capacities (gallons per minute per foot of draw-
;

down) of- the pumped -wells, it was considered desirable to select two4

values for the coefficient of transmissibility for use in projecting future
liumping water levels. Accordingly, a value of 800 gpd/ft was selected
io determine the effect of each pumped well on itself and a value of 3,000
rpdift was selected to determine the effect of each pumped well on the
remaining wells.

;

The coefficient of storage determined from the tests falls in the
;

:: mi-artesian to artesian range. A value of 0.01 percent was considered!

i a reasonable value to use for projecting future pumping water levels,
j

i

.

!
l

.

_ _ . _ _
- v ~s ,- - -- - - ~ - - -, , - - . - . ,
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Quality of Water

Water : amples v,ere collected from each of the four wells tested
;,:,d verre :,nalyzed by the Agricultural Engineering Department, Univer-
. ity of A rizona. The results of the analyses are tabulated below:.

Item W ell Well Well Well
(parts per million unless No. No. No. No.

othet".cise indicated) 1 2 4 5

lute collected 10-18-60 10-28-69 11-20-60 11-24-69
Temperature when

collected, F 51 51 51 52
| Specific Conductance,
'

micromhos 700 560 550 670
l

pli 7.4 7.7 7.5 7.5
Calcimn , Ca 144 114 100 130-
Magnesium, Mg 49 26 28 39
Sodiurn and Potassium,

Na*K 26 25 29 27
rarbonate, CO3 0 0 0 0
l'icarbonate, IICO3 273 220 240 268
Sulfate, SO; 286. 200 160 246
Chloride, C1 28 24 32 36
hitrate , h03 0.1 3 0.2 1.6
l'luoride , F 0.3 0.2 s 0. 2 < 0. 2
T<{tal Soluble Salts 806 612 598 746

.The analyses from the Maple Leaf wells were compared with those
from the Ilumeca wells, Coyote Creek, and East Coyote Creek which
were included in the May 1969 report. The major deviation in the gen-
eral character of the water is that the Maple Leaf water is higher in sul-
fate and calcium content. Ilowever, this difference is not significant.
It is considered that the basic source of ground water from the Maple
1 caf claim area is the same as for the IIumeca area, Coyote Creek, and
Isast Coyote Creek.

1

i
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DEVELOPMENT OF WELL FIELD

Preliminary Calculations

Owing to the higher yields of the Maple Leaf wells in comparison
with the 11umeca wells, an initial set of calculations was made to deter-
mine the effect of operating all four Maple Leaf wells for 10 years at a
continuous pumping rate of 50 gpm. The results were as follows:

Whil rolculated Thickness of Saturated
No. Drawdown Aquifer Ib maining

at End of 10 Yc .rs
(ft) (ft)

1 188 '10

2 186 38 4

4 183 15

5 .185 1G

The thicialess of saturated aquifer remaining at the end of 10 years is
considered inadequate and the authors consider that an attempt to pro-
duce 200 ppm from the four wells would be undesirable.

Well Field Capabic of Producing 200 Gallons per Minute

Following review of the preliminary calculations a conclusion was
reached that a well field in the Maple Leaf claim area that would be ca-
pable of proglucing 200 gpm for 10 to 20 years should consist of six wells.
The two additional wells required could be drilled within the existing
area of the claim The recommended site for one of the additional wells
is at the location already marked with a stake for Well No. 3. .This lo-
cation is near the site shown on the Rio Algom map designated " Plant
Water Supply--Drawing No. 00-80-01, at the south center of Claim No.
21. The site for the other well (No. G) is recommended .tt the northwest
corner of Claim No.1, which is the extreme northwest corner of the
block of claims.

Of the six wells, all should be equipped with pumps capable of pro-
ducing 40 cpm. Five wells would be operated at any one time to produce
the required 200 gpm; the sixth well would provide standby capacity.

Figure 5 is a graph on semi-logarithmic scale showing the draw-
down at the end of 10 years at various distances from a pumped well.
Two lines are shown on the graph, one for a continuous pumping rate of
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33-1/3 gpm rnd one for 50 gpm. The drawdown at any distance from the
pumped well is, at a pumping rate of 33-1/3 gpm, two-thirds of the draw-
down at a pumping rate of 50 gpm.

EFor a six-well field producing a continuous supply of 200 gpm, the
calculations showed the following results for 1 year, 10 years , and 20

years:

Well Calculated Thickness of Saturated
No. Drawdown Aquifer Itemnining

at End of Period
(ft) (ft)

At End of 1 Year

1 141 57
2 140 84
3 139 91
4 136 62 ,

5 140 G1

G 136 50

At End of 10 Years

1 167 31

1 2 165 59
3 164 GG

4 162 30
5 166 35
6 161 34

At End of 20 Years

1 175 23
2 173 51
3 172 58'
4 170 28
5 174 27
6 160 2G

t
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COMPARISON OF AQUlFEll C11AllACTElllSTICS

Specific Capacity

The results of the well tests on the four new wells drilled in the
Maple Leaf claim area indicated that the specific capacity was as follows:

] Well . Specific Capacity
N o ., (gpm per ft of drawdown)

1 0.423
2 .257
4 .490
5 .417

Average
(four wells) .40

For comparative purposes the specific capacity of the wells in the Hu-
meca area was as follows:

Well : Specific Capacity
No. (gpm per ft of drawdown),

2 0.415
; 11- 1 6 .517

3 .2111

Average
(three wells) .38

The most permeable part of the Dakota sandstone-Burro Canyon
formation is at the bottom. The calculations indicate that the well field

{ could be operated at 200 gpm for at least 10 years and possibly for 20
years. By the end of 10 years the capacity of the wells to yield water
may have declined to the preposed design yield of 40 gpm per well. By
the end of 20 years it may be necessary to operate all six wells all the~

time and the possibilityexists that it might be necessary to drill and uti-
lize a seventh well.

Well Field Capable of Producing 250 Gallons per Minute

The calculations indicate that the present Maple Leaf claim area is
not large enough to_ accommodate a well field capable of yiciding a con-
tinuous' supply of 250.gpm for 10 to 20 years. A total of eight wells would
be required. If 250 gpm is needed from the Maple Leaf claim area, it is

_ ._. ._
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.wn<b d that additional land should be acquired along the axis of. . . .

3, vueline, wnich is occupied by Eant Coyote Creek. The first of the

c.... m,h:ioint welin could be drilled at a distance of 2,000 feet southea.,t
is ,,m v. cIl No. 4, in the SE cor. Sec.10, T. 23 S. ,11. 25 E The second
. onld be drilled either 2,000 feet farther southeast or it could be drilled
.t de tnnee of ?,000 feet wert of proposed Well No. G, on either side
of the line between Sees. 13 and 24, T. 29 S. , It. 24 E

Temporary Water Supply During Construction

it is ' understood that full operation of the water syateta may not be
required for a year or two. This interval of time provides an opportu-

nity to collect ad.iitional data which could be used to refine the accuracy
of the aquifer coefficients dcycloped during the 72-hour pumping tests on
the four wells.

It is suggehted that Well No. I be equipped with a pump having a
capacity of 40 ppm and, if necessary, powered on a temporary baris by
means of an internal combustion engine and a gearhead drive. The unit
could be converted to electric power at a later date w ithout removal from
t he n ell. It this were to be done, the well could be operated to the ex-

tent required for construction work until such ti ne as the entire 200 ppm
is ret;uired.

Collection of data in relation to operation of the well is recom-

mended as follows:

1. Inntall a Sparling or Badeer (or equal) water meter on the
discharge line at the well. Record the accumulated meter reading

each time the well is turned on. If operation is continuous, record
the reading once every 7 days. In recording the data , note the date
and hour each time the meter is read and each time the pump is

turned on or turned off.

2. Measure the depth to water in Wells Nos. 1, 2, 4, and 5

Just before Well No.1 is turned on and just before it is turned off.
Record these data to the nearest one-tenth of a foot and include in
the record the date and hour of measurement. If o >cration is con-
tinuou s , take water-level readings in all wells once every 7 days.
To insure that pumping wnter levels con be obtained it is recom--
mended that a 3/4-inch measuring tube be inotalled with the pump.
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Summa ry

Analyris of-tlie data collected during testing of the four wells in the,

. .pb 1.c tf claim area indicated the following:

.l. For producing 200 gpm on a continuous basis for as long
as 20 years it is considered necessary to drill two more wells and
to equip all six wells with pumping units each capable of yielding
40 p,pm;

2. For producing 250 gpm on a c~ontinuous basis for as long
a:4 20 years it is considered necessary to extend the claim area
> outheastward and possibly also westward so that two additional

i well sites could oc acquired, each at a distance of 2,000 feet from
the nearest pumping well. The most desirable sites are along the
axis of the East Coyote Creek syncline.

;

.

- -- , ., .- .- ie--' r ----- '- - - ~ ~ <- - - - - -
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I d TIA1A T M D HIGIAINING COST OF WELL FIFLD
>

:|

it. maining Cost For Well Field Yieldinn 200 Gallons per Alinuh>

lirillingi an additional two wells is estimated to cost $5,000 per
. 11, v. ith a total cost of .?10,000.

Purchase and installation of six pumping units, each designed to
pump 40 rpm, is estimated to cost $2,000 per unit, with a tota 1 cost of
$12,000. For selection of pumping units the depth of bowl setting and
suggested design pumping lift to the land surface is as follows:;

!

' . . W ell Depth to Top Depth to Pumping
] No. of l' owls Water Level

(ft) (ft)
4

1 200 170
2 225 105

i 3 210 180
i 4 215 185

5 210 180
6 240 210

1
.

Additional Cost For lucreasinc Capacity of Well Field
.

to 250 Gallons per Minute

i

. Additional costs over and above the cost for a 200 gpm well field <

; would include'the cost of two more wells and pumping units and cost of~

land acqui.sition. An additional 4,000 to 5,000 feet, depending on the
. - route followed, of pipe line would also be required for the pipe line gath-
: cring system.

Estimated ( ost of Developing 60 Gallons per Minute
From.liumeca Wells b os. 2 and H-16

' An alternative method of developing an additional'50 to 60 gallons
i

per minute of well capacity would be to install pumps on llumeca Wells'

Nos. 2 and 11-16, thus climinating drilling and land acquisition costs.

I _ Two '30 gpm pumping units would be required at an estimated in-
stalled cost of $1,500 each. Approximately 5,000 fect of pipe line would

i be required to connect these two wells to the system.

.. .. . - - . - . - -. - _. ..~ -_ .
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MAhAGEMENT OF W EI.L FIELD

'l tw calculations described in this report indicated that 200 gpm can
n. obt..ined from five wells in the Maple I.. af claim area, each equipped
. .:n .,10 rpm pumping unit. One additional well will provide reserve.

. . picny u hen a well needs to be taken out of service for pump overhaul.

Manar,ement of the well field should include rotating the pumped
.elh on a once-a-week basis .so that the reserve well remains in top

. on.h tion. Under this plan each well would be shut down for one week

.iut of every six wech. . In addition to keeping all wells in top condition,
tio. y.ill distribute the cone of depression more evenly throughout the
entire well field.

Itecommended data collection on a continuing basis includes the
following-

1. Measure and record depth to water level in each well
once a month for the first year and once every three months there-
after. Note whether the well was on or off when measured.

2. Itecord the cycle of operation of the wells--when each
was turned on or off.

3. If water meters are no. installed at each well, arrange a
gated blow-off line at each well and measure the discharge quar-
te rly. If meters are used, record the volume reading of the meter
each time the well is turned off.

Diligent collection of the above three items of data on a continuing
basis will be invaluable when the time arrives to decide whether or not
to overhaul a pump and/or to clean out and redevelop a well. If the yield
of a well declines the data will indicate whether the cause ~is the pump,
t he- well, or the aquifer. Facts are better than opinions, and the authors
have seen mar.y unnecessary expenses develop from making guesses
.ibout u hen to overhaul a well.
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TABLE 1

1110 ALCOA1 A1APLE LElsF WELL NO. 1
GENEll ALIZED DESCItIPTION OF DRILL CUTTINGS

Ffom To
yatcy;at(ft) (ft)

Dakotn san 1stons --Burro Canyon formation
~0 25 Sandstone

25 00 Green shale
GO 108 Gray and white sandstone, water encountered at

60 feet
103 123 Clay ribs and sandstone
123 200 White sandstone

~13 rushy Basin shale member of Morrison formation
200 230 Clay and sand:; tone ribs

___
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TA F.L E 2

Dit A WDOWN , DISC ilA llG E , AND RECOVEllY DATA,
IIIO ALGOM MAPLE LEAF WELL NO. 1

(Discharge measured with 55 gallon drum and stop watch)

Depth to Discharge
Date llour Water Level llemark s

(ft) (gpm)

10-15-69 16:20 2.14 Measuring point top of surface
pipe 0. 20 foot above Innd
surface

10-16-69 13:20 2.15

15:36 1.80

10-17-69 00:39 1.65

10:20 2.07 Measuring point top of 3/4-inch
tube O. 53 foot above land
surface

10:46 2.08
11:03 2.03

11:30 2.07
11:31 Pump on to check equipment
11:44 Pump off

12:45 12.95
12:49 12.2G
12:53 11.39

13:00 Pump on. P, owls set at 210 feet
13:01 25.00
13:01:30 45.00
13:02 55.00

13:02:30 G5.00
13:03 70.00
13:04 80.00
13:05 90.00
13:05:30 95.00
13:07 100.00 150
13:09 105.00 157
13:11 10G.29 125

13:13 107.67 132

13:15 100.27

13:1 G 109.70
13:17 110.10
13:19 110.40
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Appendix D, Reference 1
D-33 A -3

TABLE 2

DRAW DOWN , DISCIIAllGE , AND ItECOVERY DATA,
RIO ALGOAI h1APLE LEAF WELL NO. 1,

c ont ',nued .

~Depth to Discharge
j Date IIour Water Level itemarks

(ft) (gpm)
10-17-69 .13:20 110.57

13:22 111.03
13:25 111.57
13:30 113.'33 110
13:35 115.86
13:38 116.00
13:40 116.23 103
13:45 117.08
13:50 118.13 T = 520 F~

*

13:55 119.00 97
'

14:02 119.37
14:05 120.33 97

4 14:10 120.84
14:15 120.45>

14:24 121.50 99
| 14:34 122.20
4 14:38 123.06

14:46 123.18 94+

4 14:54 127.38 100
15:04 12 8 . <* 9

15:19 128.81
15:37 129.56

j 15:53 129.42 92
16:20 132.58 97,

16:23 92
16:28 100 T2 520 F,

16:29 135.94
1 16:31 136.55
| ~ 1G:43 105
j 16:47 142.86

.16:50 97
; 17:14 144.16 99

17:22 144.08 97
17:34 144,81.

18:15 14G.21 93.
18:20 103

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



A-4
Appendix D, Reference 1
D-34

TAI 3LE 2

DIlA WDOWN , DISC il/t i'G E , /> N D llECOVEllY DATA,
IllO ALCOH 1 alAl'LE I .E A F V. ELL 50. 1,

continued.

Depth to Discharge

Date Ilour Water Level lie marks
(ft) (gpm)

_

10-17-69 18:26 98
18:28 151.26 92
18:29 151.56 92 Increased rpm

19:11 153.20 98
20:34 97

10-18-69 05:56 156.68 87
06:05 92
06:07 97
06:08 163.75
06:50 169.49 02
07:20 168.52 90
07:30 170.33 97
08:41 171.20 103
09:34 181.20 94 T = 51' F

10:33 180.29 90
11:46 189.64 93
12:55 201.80 94
13:1G 204.91 94 Collected water sample

13:21 90
13:33 205.81 83
13:40 196.79 86
14:2G 180.29 02
15:09 182.00 89
16:41 181.94 BG

17:48 181.98 86
18:23 182.13 89
20:12 184.57 89
22:30 89

10-19-69 00:45 92
04:30 89
06:55 185.65 89
08:46 184.09 87
10:27 188.90 87
11:50 187.18 87
13:1G 187.50 85
14:44 185.84 85



!
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D-35
TABLE 2

DilA WDOW N , DISC liA ltG E , AND llECOVEllY DATA,
ItlO ALGO A1 AIA PLE LEAF WELL NO. 1,

continued.

Depth to Dtscharge
Date IIour Water Level llemarks

(ft) (gpm)

10-10-69 16:58 189.61 87
18:52 192.92 89
20:26 195.00 87
22:30 87

10-20-69 02:00 83
04:00 83
06:25 199.39 85
09:20 196.84 85
11:17 197.38 83
12:39 197.77 87
12:57 197.81 83
13:00 Pump off
13:00:15 185.00
13:00:45 155.00
13:01 145.00
13:01:20 140.00
13:01:45 135.00
13:02:15 130.00
13:02:45 125.00
13:03:15 120.00
13:04 115.00
13:06 110.81
13:09 94.29
13:15 74.79
13:17 73.85
13:19 73.00
13:21 72.57
13:28 70.17
13:30 GD.4G
13:32 G8.50
13:34 G7.60
13:36 G7.19
13:38 66.43
13:45 64.02
13:48 62.70
13:58 G0.17
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Appendix D, Reference 1
D-36

TABLE 2

DRAWDOWN , DISCllA l(GE, AND ll ECO \'ER Y DA TA ,
HIO ALGOM MAPLE LEA F WELL NO. 1,

continued.

Depth to Di.scharge
Date Hour Water Level Itemarks

(ft) (gpm)

10-20-69 14:00 50.62
14:02 50.00
14:05 58.31
14:12 56.35
14:17 55.32
14:20 54.76
14:23 54.31
14:33 52.06
14:35 51.85
14:30 51.50
14:50 40.49
14:53 40.04
14:57 43.61
15:00 48.27
15:12 46.07.
15:14 46.71
15:17 46.38
15:25 45.45.
15:20 45.17
15:31 44.00
15:44 43.84
15:48 43.50
15:50 42.65
16:13 41.50
16:32 40.33
16:52 38.88
17:07 38.04
17:25 37.15

17:4G 35.0G
18:13 34.38
18:37 33.86

|

| 10:00 32.81
l 10:31 31.05

10:50 31.12
t

20:35 30.05

21:10 28.80

_ _ _ - _ - .
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TABLE 2

DitAWDOWN , DISCIIAliGE, AND llECO VEltY D.i T A ,
1110 A1 COM MA l'LE LEAF WELL NO. 1,

continued.

Depth to Discharge
Date Ilour Water Level Remarks

(ft) (apm)
<10-21,69 06 52 19.63

07:37 19.36
07:59 19.05
09:03 18.47
09:56 17.92
11:28 17.17
12:20 16.62
14:14 15.99
14:52 15.82
15:45 15.55 Starting to pull pump

10-22-69 15:11 9.99 Measuring point top of 8-inch
casing 0.42 foot above land
surface

16:07 9.80
10-23-G9 09:46 7.84

I 11:0G 7.74
10-24-69 15:03 5.85

17:59 5.70
10-25-69 05:52 5.33

08:33 5.25 Mapic Leaf Well No. 2 pump
on OG:00 hrs

11:23 5.39
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Appendix D, Reference 1
D-38

TABLE 3

DRAWDOWN AND llECOVEllY DATA, IIIO ALGOM MAPLE LEAF
AIINEllAL IIOLE NO. 1-A DUltING TEST ON

MAPLE LEAF WELL NO. 1

Depth to
Date Ilour Water Level itemarks

(ft)
10-17-69 10:45 0. 37 est. Measuring point top of plate,1

foot below land surface
16:15 0.71 ? Maple Leaf Well No.1 pump on

13:00 hrs
17:29 0.62 7

10-18-69 07:37 6.08 ?
08:54 19.36
99:40 19.76
10:44 20.35
11:55 21.00
13:06 21.62
14:36 22.26
15:17 22.51
16:49 22.96
17:44 23_21
18:29 23.46
20:07 23.92

10-19-69 08:54 26.71
10:18 26.98
11:56 27.21
13:12 27.37
14:54- 27.61
16:54- 27.86

19:01 28.26
20:24 23.30

-10-20-69 06:19 29.68
09:31 30.00
11:12 30.15

,12:46 30.24
13:12 30.31 Alaple Leaf Well No. I pump off

13:00 hrs
13:25 30.24
13:42 29.82
13:54 29.52
14:09 28.06
14:28 28.15
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Appendix D, Reference 1

D-39
TABLE 3

DilAWDOWN AND llECOVERY DATA, 111 0 A LCO.11 A1/s PLE LEAF
MINEIIAL IIO LE NO. 1-A DUlt1NG ~ TEST ON

mal'LE L Zl.F WELL NO. 1,
continued.

Depth to
Date IIour Water Level Remarks

(ft)
10-20-60 14:45 27.25

15:04 26.40
15:22 25.53
15:40 24.76
15:56 24.01
16:18 22.05
16:31 22.13.

16:54 21.28
17:11 20.76
17:28 20.08
17:50 10.26
18:17 18.34
18:41 17.61
10:05 16.83

| 19:30 15.00
10:54 15.40
20:41 14.37
21:15 13.58

10-21-60 00:58 5.30
07:34 5.25
08:0G 4.0G
08:58 4.51
10:01 4.04
11:52 3.53
12:47 2.07
14:00 2.40
14:57 2.17
15:40 1.00

10-22-60 Flowing
10-23-60 Flowing
10-24-60 Flowing
10-25-60 Flowing Mr.ple Leaf Well No. 2 pump on

0G:00 hrs.
10-26-00 Flowing
10-27-G0 Flowing
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Appendix D, Reference 1

D-40TA11LE 4

I110 AI,COM M A l'LE -. , A F WELL NO. 2'

GENEllALIZl'.D DESC RIPTION OF Dl'iLL CUTTINGS
.

# * Material
(ft) (ft)

Alluvium
0 20 Overburden, silt and sand

Dakota sandstone--Burro Canyon formation
20 40 Medium to coarse grained light tan to white sandstone
40 80 Medium to coarse grained white sandstone and gray

mudstone
30 90 Sandstone with gray and reddish mudstone
00 100 Sandy gray mudstone

100 175 Gray and white sandstone, sugary texture
175 185 Gray sandstone and claystone
185 215 White and gray sandstone with stringers of gray

mudstone
215 225 Medium to coarse grained white sandstone with some

mudstone
225 245 Fine to medium grained gray sandstone with mudstone
245 255 Gray sandstone

Brushy Basin shale member of Morri.can formation
255 270 Green and red clay
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Appendix D, Reference 1,

! TABLE -5
i

'DItAWDOWN , DISCIIA RGE, AND IlECOVEltY DATA,
l RIO ALGOM MAPLE LEAF WELL NO. 2

(Discharge measured with 55 gallon drum and stop watch)
,

:
<

1 Depth to _ Discharge
{ Date Hour Water Level Ilcmarks

(ft) (gpm) .

10-15-69 17:30 31.85 - Well still being drilled. Meas-
uring point top of platform 0. 5
foot above land surface

10-16-60 -14:52 31.38
10-25-60 05:50 35.32 Measuring point top of 3/4-inch

- tube 2.48 feet above land,

surface;
06:00 Pump on. Bowls set at 250 feet

,

06:00.25 50.00
3 06:01:05 80.00
1 06:01:45 00.00

06:02:20 100.00
06:03 110.00

| 06:03:45 115.00
; 06:04:45 120.00 73
i 06:05:45 125.00
; 06:07:30 130.00 64

06:08 ?31.18 61
06:00 132.30
06:10 133.46 58,

06:11 134.21 56
06:12 134.5G

.! 06:13 135.00 54 !

06:14 135.36 |
06:15 135.56 52 |

I
'

06:16 135.05
'

OG:17 136.32
06:18 136.53. 52
06:20 137.12

,

06:27 137.53 51
| ~06:24 138.06
I 06< 2 6 138.10

06:20 138.12 T = 510 F
L 06:32. 133.63
.0G:35 130.41

,_ , _ ___- _ .. ._, _ _ ,_ - _
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TABLE 5

DRAWDOWN , DISCIIA RGE , AND RECOVElY DATA,
IllO ALGOM MAPLE LEAF WELL NO. 2,

c ontinued .
~

Depth to Discharge
Date IIour Water Level Remarks

(ft) (gpm)
10-25-60 06:39 140.14 49

06:43 140.40
06:46 140.23
06:47 140.58
0^6:50 141.21 48
06:53 141.29
06:56 140.87 -

06:58 141.01 46
07:02 140.91 55
07:07 143.70
07:10 144.58
07:21 145.41
07:35 145.45
07:50 14G.19 47
07:59 147.35 55 T = 510 F
08:08 150.19 48
08:17 155.94 52
08:23 156.82
08:42 156.72 49
08:50 165.00 61
09:03 164.92 49
09:08 175.52 61
09:10 177.63
09:11 178.38 52
09:17 187.53 65
09:20- 188.46 54
09:23 188.87 54
09:27 189.41 54
09:32 190.00
09:35 190.15 53
09:45 190.21
09:52 190.10
10:17 100.02 53
10:28 196,11 60
10:32 19G.52
10:47 197.53 55

. . . . .
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Appendix D, Reference 1

TABLE 5 D-43

DIU W DOWN , DISCIIA ltGE . AND llECOVERY DATA,
RIO ALGO Al' l\1Al'LE LEAF WELL NO. 2,

continued.

Depth to Discharge
Date llour Water Level Remarks

(ft) (gpm)

10-25-69 11:00 1b7.36 53
11:08 109.47 54
11:34 201.24 55
11:44 201.10 56
11:51 201.62
12:06 201.17 56 T = 510 F
12:45 200.02 55
13:06 201.67 54
13:23 207.70 53
13:45 207.66 55
14:07 207.42 55
14:48 207.18 53
15:16 219.32 56
15:43 211.14 56
16:34 211.24 55
16:53 212.33
18:00 210.90 55
19:19 211.71 54
19:42 216.4G 55
21:15 218.10 54

*

10-26-69 00:30 219.24 55
03:30 217.44 55
06:00 217.00
08:44 216.75 54
09:15 218.46 54
09:26 210.34
10:12 218.61 55
10:40 218.88 56
11:57 218.04 54
12:17 220.37 54
13:24 210.92 54
13:49 223.39 54
14:34 224.01 55
15:09 222.45 55
16:57 222,44 54
17:14 222.07 55
18:07 224.61 55
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D-44
; TABLE 5
'
.

DitAWDOWN , DISCIIAltGE, AND IlECOVERY DATA, |

1110 ALCOM MA l'LE LEAF WELL NO. 2,
continued.

Depth to Discharge
Date Hour Water Level Itemarks

f (ft) (gpm)
! 10-26-69' 18:27 227.33 55
I 10:56 226.42 55
;~

22:30 230.30 55
20:18 228.17 55

10-27-69 '01:30 235.53 55 T = 510 Fi '

04:30 236.19
OG:11 235.13 55
08:15 235.70 55
08:52 234.G8 56
10:15 236.73 55;

11:10 236.64
e

11:42 236.56 55
12:57 236.68 55
13:50 236.57 55

-

15:50 230.68 55
; 17:51 227.G7 55
'

22:30 23'1.10
10-28-69 02:20 246.90

: 05:00 245.84
05:40 246.23 55 Collected water sample

j 06:00 Pump off
0G:01 220.00.

06:01:20 200.00
OG:02 100.00 i

06:03:20 185.00
06:04 175.00

J 06.05 170.78
06:05:30 164.3G
06:0G- 158.41-<

OG:07 140.40,.

06:08 141.71
; 06:09- 132.49

06:10 127.56
06:12 114.40
06:13. 100.45
06:14 104.41

. ._- - _ _ _ _ _ - . _ - - _
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Appendix D, Reference 1
D-45

TA BLE 5

DR AW DOWN , DISCIIAllGE , AND llECOVERY DATA,
RIO ALGOM MAPLE LEAF WELL NO.2,

continued.

Depth to Discharge
Date liour Water Level Remarks

(ft) (gpm)

10-28-69 0G:15 99.19
! OG:16 96.50

06:17 94.45
06:19 90.25
0G:20 88.75
0G:21 86.70

l 06:22 84.88
06:22 82.82

l OG:26 77.42
06:27 75.06
0G:28 74.97

|
06:30 72.78
OG:32 71.01

06:34 69.61
06:38 G7.41
06:42 G5.73
OG:4G G4.95
06:51 64.01

l 06:56 G3.53
07:00 G2.91
07:05 G2.16
07:10 G1.74
07:15 61.24
07:21 60.75
07:25 60.43
07:30 G0.00
07:40 59.45
07:50 58.04
08:00 58.51
08:15 57.87
08:30 57.42
08:45 5G.04<

09:00 56.60
00:15 56.22
09:30 55.62
09:45 55.31

_ _ _ - _ .
..
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TAllLE 5

DItAWDOWN , DISCIIAltG10, AND 'llErOVEltY D ATA ,
1110 A LGO.'I M A l'LE I .1;A ll Wl:LL NO. 2,

continued.

Depth to Discharge
Date Ilour Water Level lie marks

(ft) (gpm)
10-28-69 10:01 54.96

10:30 54.36
11:16 53.43
11:43 53.06
l'2:50 52.12
13:25 51.66
16:00 49.88
16:20 49.60
16:43 49.47
18:30 48.60

10-29-69 04:30 44.91
05:57 44.47
06:19 44.33
06:45 44.20

10-30-69 11:00 40.00
10-31-69 14:30 37.50

,
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Appendix D, Reference 1
TA 13LM G D-47

DItAWDOWN AND llECOVEllY DATA, 1110 ALGOhl AIA pie. LEAF
WELL NO. I DtilllNG TEST ON
MAPLE LEAF WELL NO. 2

Depth to
Date flour Water Level !<emarks

(ft)
10-25-69 05:52 5.33 Measuring point top of 8-inch

casing 0.42 foot above land sur-
face. Well has not fully recov-

cred from being pumped
08:33 Alaple Leaf Well No. 2 pump on

0G:00 hrs
11:23 5.39
11:57 5.48
14:31 5.G3
16:43 5.83
19:32 6.14

10-26-69 09:05 7.14
10:28 7.52
12:09 7.65
13:39 7.77
14:49 7.83
17:08 7.97
18:17 8.05
20:08 8.17

10-27-G9 06:24 8.80
08:32 8.89
10:30 9.00
13:07 0.13
14:10 9.18
16:02 9.24
18:03 9.33

10-28-69 06:08 9.92 ? Alaple Leaf Well.No. 2 pump off
06:00 hrs

06:10 9.82
*

06:15 9.82
00:30 9.82
06:45 0.83
07:00 9.82
07:1d 9.82
07:30 9.83
07:45 9.82
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D-48

TA13LE 6

1)ltAWDOWN AND llECOVERY DATA, 111 0 ALCOM mal'LE LEAF
WELL NO. 1 DUlllNG TEST ON
mal'LE LEAF WELL NO. 2,

continued.

*

Depth to
Date llour Water Level Itema rks

(ft)
10 28-69 08:50 0.81

; 00:00 0.80
00:15 0.10
00:30 0.78
00:45 0.77
10:00 0.75
10:20 0.72
11:30 0.62
14:37 0.24
15:30 0.02
18:11 8.81

10-20-60 06:11 7.63
10-30-G0 10:00 5.05
til .ll-60 10:00 4.04

i

i

1

i

p ,v... - . - . , . . .m.-,_y - ,
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TABLE 7

ftIO ALGOM MAPLE LEAF WELL NO. 4
GENERA LIZED ' DESCRIPTION OF DRILL CUTTINGS

From T
l\laterial(ft) (ft)

Dakota sandstone--Burro Canyon formation
0 15 Coarric grained brown sandstone

15 25 Brown to gray mudstone and clay
25' 30 Medium to coarse grained brown sandstone with some

clay
30 45 Gray mudstone and clay with some coarse grained

brown sandstone
45 50 Coarse grained brown sandstone with some clay
50 55 Fine to medium grained brown sandstone with gray

clay. Water encountered at 55 feet
55 65 Medium to coarse grained light brown sandstone
65 80 Medium to coarse grained light gray sandstone with

small amount of clay
80 105 Medium grained light gray sandstone

105 180 Fine to medium grained white sandstone
180 195 Gray mudstone with small amount of sandstone in

interval between 100 and 105 feet
195 220 Fine to medium grained white sandstone

Brushy Basin shale member of Morrison formation
220 235 Green and gray clay with some stringers of sandstone
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D-50

TABLE 6

DilAWDOWN , DISCII AllGE , AND lll:COVEltY DisTA , '

1110. ALGOM MAPLE LEAF WELL HO. 4

(Discharge measured with 55 gallon drum and stop watch) '

~" Depth to Discharge.

Ibic Ilour Water Level llemarks

(ft) (gpm)

11-17-09 07:25 22.45 Measuring point top of 3/4-inch
tube 0. 90 foot above land
surface

08:45 22.45
10:20 22.40
11:00 Pump on. Bowls set at 210 feet
11:02 83.00 Water dirty

11:05 105.95
11:07 125
11:09 113.45 Still dirty

11:15 120.GG
11:17 106 C1 caring
11:18 Surged 4 times. Milky but no san
11:23 125.25
11:26 110

; 11:30 131.10
'

| 11:50 134.35 94
l 12:15 136.30 89

| 12:27 137.00 T = 500 F
i 12:35 137.20 94

12:45 137.92
! 13:00 137.95

13f15 138.20 94
14:00 139.40 85
14:30 139.18 83
15:00 139.10 85

|- 15:45 139.90 87
16:00 139.80

,

| 16:30 141.25 88
! 17:15 141.10 97

17:35 141.80 83
18:00 141.95 73
19:00 143.00 73
20:00 143.50 75

.. . - - - . . .. -. .-. .
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D-51
TAI 3LE 8

DR AW DOWN , DISC HA RGE , AND ItECOVEltY DATA,
1110 - AI.COM MAPLE LEAF WELL NO. 4,

continued.
.

Depth to Discharge
Date 11our Water Level. Remarl;s,

(ft) (gpm)
11-17-69 21:00 143.00 73

24:00 145.30
11-18-G0 06:30 148.20 73

07:45 149.45 75
08:55 140.80
09:30 150.33
10:00 150.34 75
10:55 150.30
11:30 150.53
12:00 150.27 75
12:45 150.35
13:30 150.25 73
13:35 Increased rpm
13:37 160.00
13:38- 165.00
13:30 168.40
13:40 171.40
13:41 87
13:42 174.00
13:43 174.75
13:44 175.00
13:45 175.00 85

<

13:50 175.30
14:00 175.05
14:10 176.10
14:30 176.12 83
15:20 176.51
15:45 177.00
1G:30 177.25- 83
17:15 176.55 94
17:50 177.40 83
10:00 177.20 79
20:00 177.10 81
21:00 176.00

11-19-69 07:50 179.00. 70
00:00 170.00

.___ _ _______-- _.
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D-52

TA BLE 8

DR A W DOWN , DISCIIAltGE , AND llECOVEllY DATA, '

IllO ALGOM MA l'LE LEAF WELL NO. 4,
continued .

Depth to Discharge

Date llour Water Level Remarks
(ft) (cpm)

11-19-G9 00:30 170.55
10:00 170.45 80
11:00 178.75 81
12:00 178.70 81
13:00 178.55 80
14:00 173.20 70
15:00 178.22 77
16:00 178.33 77
17:00 170.23 77
18:00 170.45 78
10:00 178.70 77

11-20-60 07:15 170.23 77 T = 510 F
08:45 178.80 77
00:25 178.12 77 Collected water sample

10:30 177,90 77
10:50 178.35
11:00 Pump off

11:01 131.00
11:02 122.50
11:03 115.00
11:04 108.30
11:05 101.75
11:06 06.18
11:00 85.82
11:10 82.30
11:11 70.00
11:12 76.84
11:13 74.80
11:14 74.25
11:15 73.88
11:16 73.18
11:17 72.37
'1:18 70.01.

11:10 60.80
11:20 68.03
11:21 67.50
11:22 GG.21
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TABLE 8

Dit A WDOWN , DISC 11 A llG E , AND 11ECOVEllY DATA,
1110 ALGO.T.1 MAPLE LEAF WELL NO. 4,

continued.
'

Depill to Discliarge
Date !!our Water Level Itemarks

(ft) (gpm)
11-20-69 11:23 05.00

11:24 64.35
11:25 G3. b5
11:26 62.75
11:27 61.07
11:28 G1.42
11:20 60.75
11:30 60.23
11:33 58.83
11:35 58.15
11:40 50.05
11:45 55.70
11:50 55.00
11:55 53.98
12:00 53.08
12:05 52.33.

12:10 51.68
12:15 51.13
13:00 48.42 Pulling pump. Measuring point

top of 8-inch casing 0.74 foot
above land surface

15:15 43.15
15:40 42.30
16:22 41.30
17:10 40.33
17:35 30.80

11-21-69 07:55 31.53
00:20 31.10
11:20 30.77 Maple Leaf Well No. 5 pump on

11:45 hrs
13:40 30.30
14:45 30.12
16:40 20.88

31 22-00 07:58 27.43
08:25 27.34
10:05 27.22
11:18 27.11
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TABLE 8

DftA W DOWN , DISCll AltGE , AND llECOVEltY DATA,
1110 ALGOM MAPLE LEAF WELL NO. 4,

continued.

Depth to Discharge"

Date 11our Water Level llcma rl:s
(ft) (gpm)

11-[$- 60 - 13:35 20.80
t

| 14:45 26.70
16:08 26.72
17:15 26.G5

11-23-G0 00:10 25.08
! 10:00 25.03
; 11:10 25.91
! 13:50 25.83

15:00 25.70
10:10 25.75
17:15 25.76 '

11-24-60 '07:50 25.56
08:58 25.56
10:08 25.55
13:08 25.51 Maple Leaf Well No. 5 pump off

11:45 hrs
13:52 25.51
14:50 25.50
15:50 25.494'

16:47 25.48'

11-25-60 07:43 25.35
08:45 25.32
10:45 25.30<

12:20 25.23'

'

13:40 25.21
14:48 25.10

11-2G-60 24.70'

11-28-GO 24.00
t I?- 1-G0 23.75

- . . . _ _ . - _ - - _ _ . . . _ - . _ _ . ._ ._ _ --
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TABLE 9

DilAWDOWN AND llECOVEllY DATA, I:10 ALGOM MAPLE LEAF
WELL NO. 1 DULLING TEST ON
MAPLE LEAF WELL NO. 4

Depth to
Date llour Water Level Remarks

(ft)
11-17-G9 07:05 3.36 Measuring point top of 8-inch

*

casing 0.42 foot above land
surface<

'8:15 3.3G
14:15 3.41 Maple Leaf Well No. 4 pump on

11:00 hrs
15:10 3.46
15:33 3.49
16:43 3.64
17:05 3.69
18:15 3.91

11-18-69 08:15 6.69
08:45 6.80
10:18 7.08
10:40 7.15
12;08 7.38
12:37 7.46
14:47 7.81
15:10 7.88

.

16:40 8.11
17:00 8.15

a 11-19-69 08:25 10.38
I 08:50 10.42

10:20 10.60
12:23 10.79
14:12 10.00
16:12 11.16

11-20-69 08:10 12.4G
08:35 12.51
09:35 12.57
09:55 12.59
12;25 12.74 Maple Leaf Well No. 4 pump off

11:00 hrs
12.45 12.75
13:30 12.76
14:03- 12.78



- _. .

A-26
Appendix D, Reference 1
D-56

TABLE D

DRAWDOWN AND RECOVERY DATA, 1110 ALGOM MAPLE LEAF
WELL NO. 1 DURING TEST ON
MAPLE LEAF WELL NO. 4,

continued.

Depth to
Date Ilour Water Level Remarks

(ft)
11-20-69 14:40 12.78

15:03 12.78
15:50 12.75

16:12 12.73
10:35 12.71
10:55 12.70
17:50 12.65

11-21-69 08:20 10.70
00:48 10.G8
10:02 10.49
10:20 10.45
10:52 10.40
11:12 10.35 Maple Leaf Well No. 5 pump on

11:45 hrs
13:45 10.00
14:55 9.89
15:15 9.86
16:50 9.80

.

____ _ _ _ _ _ _
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TABLE 10
;-
T

DRAWDOWN 'AND ' RECOVERY DATA , HIO A1.GOM MAPLE LEAF
j WELI, h0. 2 DURING TEST ON

MAPLE LEAF WELL NO. 4;

;

Depth to
Date llour Water Level Renmrks

1 (ft)
11-17-69 08:05 31.73 Measuring point top of 8-inch cas-

|- ing 0.67 foot above Innri surface
15:20 31.79 Maple Leaf Well No. 4 pump on

11:00 hrs
16:52 31.79

j 11-18-69 08:30 32.38
) 10:30 32.49

12:20 32.52
,

14:58 32.62
16:50 32.72

11-19-69 08:40 33.49,

'

10:35 33.60
12:35 33.65

'

14:25 33.60
11-20-69 08:25 34.40

09:45 34.46
12:35. 34.51 Maple Leaf Well No. 4 pump off

11:00 hrs
13:50 34.53
14:52 34.57
16:02 34.60
16:45 34.62,

11-21-69 08:32 34.67
10:12 34.65 *

11:03 34.65 Maple Leaf Well No. 5 pump on
.,

11:45 hrs
15:05 34.59<

16:17 34.64
,_

;

,

-_,___,. , , . - , . . _ . , . - . , , _ . __ .. _
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TABLE 11

1110 ALGOM MAPLE LEAF WELL NO. 5
GENERALIZED DESCRIPTION OF DllILL CUTTINGS

From To
Materialgg gg

Dakota sandstone--Hurro Canyon formation
0 10 Fine to medium grained yellow sandstone

10 20 Medium to coarse grained light yellow sandstone
20 25 Dark gray clay and shale.,

25 50 Fine to coarse grained brown sandstone. Water en-
i countered ' t 32 feeta
i 50 55 Medium to coarse grained light gray sandstone
1 55 60 Similar to interval between 50 and 55 feet. Darker

'

in color with small amount of shale
GO 85 Coarse grained gray sandstone
85 95 Gray clay with some candstone
95 110 Fine to medium grained gray sandstone1

110 135 Fine to medium grained light brown sandstone
135 140 Gray clay and shale

7

140 150 Fine to coarse grained light gray to white sandstone
150 160 Green clay and shale

3

160 175 Fine to coarse grained light gray to white sandstone'

: 175 185 Clay and shale with some gray sandstone
185 205 Fine to medium grained light gray sandstone with

some shale and clay,

205 215 Fine grained light gray sandstone with clay and shale

Brushy Ensin shale member of Morrison formation
215 230 Green and gray clay and shale with some fine grained

gray sandstone in interval between 225 and 230 feet

.

_ . . - . - , - . ,-
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TABLE 12

DRAWDOWN , DISCIIAllGE, AND RECOVERY DATA,
RIO ALGOM MAPLE LEliF WELL NO. 5

(Discharge measured with 55 gallon drum and stop watch)

Depth to Discharge
Date llour Water Level Remarks

(ft) (gpm)
11-17-69 09:10 15.51 Measuring point top of surface

pipe 0.19 foot above land sur-
face. .Well sail being drilled.

l' resent depth 100 feet
11-18-60 08:05 13.93 Still being drilled. Depth 215 ft
11-19-60 08:10 13.82 Drilling completed. Depth 230 ft
11-20-60 08:00 14.15 Casing installed. Measuring

point top of 8-inch casing 0.44
foot above land surface

14:10 17.54 Well was developed, cleaned
and bailed with bailer prior

to this measurement
11-21-69 07:35 15.42 Installing pump

08:55 15.40
10:30 15.48 Pump installed. Measuring

point top of 3/4-inch tube 0. 60
foot above land surface

11:30 15.52
11:40 15.67
11:45 Pump on. Bowls set at 210 ft
11:46 84.60 Water dirty
11:48 135.00
11:49 165 Still dirty

11:50 155.00
11:52 122 Still dirty

. 11:53 168.40
- 11:55 174.40 Clearing

11:58 110
11:59 170.00
12:00 179.50
12:02 180.15 106
12:06 181.G0 Fairly clear
12:07 Surged 5 times

-12:12 178.50 Very little color or sand
12:15- 132
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TABLE 12

DRA WDOWN , ~DISCIIA RGE , AND RECOVERY DATA,
ItIO ALGOAI AIAPLE LEAF WELL NO. 5,

continued.

Depth to Disc harge
Date Hour Water Level Remarks

(ft) (gpm)
11-21-69 12:16 196.00 Decreased rpm

12:24 175.80
12:25 94 Clear
12:26 Surged 5 times. Very little

sand, clear
12:35 103
12:36 175.85
12:40 176.65
12:45 177.60- 80
12:50 177 47
12:55 171.65 90
13:00 177.00
13:05 177.72
13:10 178.45 92
13:15 178.65
13:20 179.20 T = 51 F
13:25 179.25 92
13:30 179.58
13:50 179.90 80
14:00 180.52
14:10 180.55
14:20 170.60 92
14:38 181.21
15:20 181.'20 89
15:30 181.40
15:45 180.70 83
16:00 181.32
16:30 182.65 80
16:55 182.00 83
17:30 182.85 83
18:30 182.60

,

19:30 183.05 70
20:30 183.65
21:30 183.50

11-22-69 - 07:45 184:10- 77
08:45 184.17

_ _ . . . . _ _ - - . - -
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TABLE 12
:
.

!- DilAW DOWN , DISCl!A RGE , 'AND HECOVEllY DATA,
i 1110 ALGOM MAPLE LEAF WELL NO. 5,
!' continued.

Depth to Discharge

! Date llour Water Level Remarks
i (ft) (gpm)

[1-22-69 09:00 183.80
| 09:30 184.40 75
4 10:30 184.12

11:00 183.15 75

| - 12:00 183.22
'

13: 00 ~ 183.35 73
13.30 183.22

l 13:50 183.73
14:30 183.30

1 -15:00 183.35 73
15:20 183.20
16:00 183.30*

1G:20 183.45 73 T = 52 F
{- 17:00 183.40
| ~ 17:30 183.50 73

18:30 184.G5 73
' 19:15 184.70
. 20:15 184.64'

21:15 185.'10
11-23-69 07:40 188.00;

08:30 187.32 73
09:30 189.10
10:15 188.95
11:00 188.77
12:10' 187.62'

13:45 186.832

1 14:30 186.72 75
15:15. 186.90,

16:00 186.85 73,

! 16:30- 186.75
,

~17: 00 . 187.72~
17:30. 188.10. 73
18:30 188.30
10:30 189.25

'

~ 20:30 189.10
21:30 180.00

+

4

a - --.,-g.... , - - . , - .w- ,r-,.. .,.m , - - , , . . . , e - . .
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TABLE 12

D11AWDOWN , DISCIIA RGE , AND RECOVEllY DATA ,
IIIO ALGOM MAPLE LEAF WELL NO. 5,

continued.

Depth to Discharge
Date llour Water Level Remarks

(ft) (ftpm)
11-24-GD 07:10 100.25-

07:20 100.48 73
03:25 190.32
09:10 191.02
09:35 100.23 T = 52 F
10:00 191.00 73 Collected water sampic
11:00 100.00
11:30 190.32 73
11:45 Pump off
11:46 142.85
11:47 135.87
11:48 124.80
11:40 113.20
11:50 104.40
11:51 96.50
11:52 91.30
11:53 8G.45
11:54 81.10
11:55 75.72
11:56 72.07
11:57 60.04
11:58 66.78
11:59 64.40
12:00 62.07
12:01 60.67
12:02 59.27
12:03 57.86-
12:04 56.73
12:05 55.74
12:06 54.85
12:07 53.00
12:08 53.22
12:09 52.42
13:10 51.67
12:15 48.48
12:20 46.48
12:25 45.25

_ _ _ _ . _ - _ _
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TABLE 12

DRA W DOW N , DISC llAltGE, AND IlECOVEllY D A '1 A ,
1110 ALGOM MAPLE LEAF WELL NO. 5,

continued.
---

Depth to Discharge
Date 11our Water Level llemarks

(ft) (gpm)
11-24-00 12:30 43.97

12:35 42.85
12:45 40.01
12:55 29.45
13:15 37.02
13:45 34.65
14:04 33.25
14:31 31.57
15:02 30.57
15:05 30.73
16:10 29.73
16:37 29.06
17:10 28.51

11-25-69 07:30 21.65
08:20 21.49
08:35 21.44
00:00 21.36
00:35 21.24
10:10 21.12
10:35 21.04
11:00 20.97
11:24 20.90
12:10 20.76
13:00 20.60
13:30 20.53
14:10 20.41
14:35 20.34
15:00 20.29

11-2G-69 17.4G
11-28-69 16.15
1.! _ 1 - G!) 15.04,
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TA13LE 13

DitAWDOWN AND ItECOVEltY DATA, RIO ALGOM MAPLE LEAF
WELL NO. 1 DURING TEST ON
MAPLE LEAF WELL NO. 5

Depth to
Date llour Water Level llema rks

(ft)
11-21-60 08:20 10.70 Measuring point top of 8-inch casing

0.42 foot above land surface
00:48 10.68 Well is still recovering from effect

of pumping Maple Leaf Well No. 4
10:02 10.49
10:20 10.45
10:52 10.40
11:12 10.35
13:45 10.00 Maple Leaf Well No. 5 pump on

11:45 hrs
14:55 9.89
15:15 9.86

16:50 9.80
11-22-69 08:05 10.81

08:27 10.83
10:15 10.96
11:25 11.04
13:45 11.15
14:55 11.21
16:15 11.27
17:20 11.33

11-23-69 08:20 11.96
10:05 12.05
12:00 12.10
14:00 12.15
15:10 12.19
16:20 12.21
17:25 12.25

11-24-69 08:00 12.60
00:05 12.63
10:15 12.68
13:10 12.73 Maple Leaf Well I|o. 5 pump off

11:45 hrs

14:00 12.74
14:55 12.73

.
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TA HLE 13

DRAWDOWN AND RECOVERY DA TA , RIO ALGOM MI. PLE LEAF
WELL NO. 1 Dull 1NG TEST ON,

MAPLE LEAF WELL NO. 5,
continued.

Depth to
D a c' Ilour Water Level Remarks

-(ft)
'

11- 24-G9 16:00 12.68
4 17:00 12.60

11-25-6.9 07:50 10.66.-

08:50 10.54,

00:57 10.42
10:55 10.33,

1.2:30- 16.15
, 13:45 0.99

14:55 0.88
11-26-G9 8.23
11-28-69 6.40

''

12- 1-69 5.51

;

,

-

I

!

1-

.

f

i
d

i

4
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TABLE 14

DitAWDOWN AND llECOVEllY DATA, 1110 ALGOM MAPLE LEAF
WELL NO. 2 DUlllNG TEST ON
MA PLE LEAF WELL NO. 5

Depth to
Date llour Water Level Remarks

(ft)
11-21-69 08:32 34.67 Measuring point top of 8-inch casing

0.67 foot above land surface
10:12 34.65 Well is still recovering from effect

of pumping Maple Leaf Well No. 4
11:03 34.65 Maple Leaf Well No. 5 pump on

11:45 hrs

15:05 34.59

16:17 34.64
11-22-69 08:17 36.02

09:12 36.11

10:48 36.28
13:10 36.42
14:20 36.50
15:35 36.58

11-23-69 09:20 37.70

10:25 37.86
11:30 37.92
14:15 38.02
15:35 38.08

11-24-69 08:08 38.76
09:25 38.80
10:35 38.84

13:27 38.88 Maple Leaf Well No. 5 pump off
11:45 hrs

14:20 38.88
11-25-69 08:00 37.73

09:20 37.62
10:25 37.54
11:35 37.43
13:15 37.27
14:25 37.20

11-26-69 35.92
11-20-69 34.24
12- 1-69 33.35
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CONSUL.TANTS IN WATEtt RESoUucts

Y %.,#

Ue30 F.AnTA fl Ar;DARA AVCNUE PHONE Co2- 32G.113 3
TUCLoN. AluZor A 05711 . November 10, 1971 CAM.Es WADCVCO. TUCMN

Mr. Andre Belanger
Rio Algom Mines Limited
120 Adelaide Strcot, V'est
Toroato, Ontario

CANADA

Dear Mr. Eclanner:
_

In response to your phone call of November 3,1071 we offer the
following comments related to 1) the effect on springflow of pumping
80 gpm (gallons per minute) from the Maple Leaf well field, and 2)the
drawdown effect caused by the 80 gpm presently issuing from the fault
encountered in the haulage drift:

1. Theoretical computations based on operating the well field
at 80 gpm. indicate that the piezometric decline in the vicimiy of the
major spring area, approximately three miles northvicst of the Maple
Leaf well field, would be 8.4 feet in one year,15.2 feet in 10 years
and 17. 4 feet in 20 years. It must be emphasized however, that these
computations assume absolutely no recharge is occuring within the sys-
icm and that all water is removed from storage which is not the case in
this area. The Dakota sandstone is saturated to the overflow point and
the base flow from the springs is a measure of the recharge the Dakota
sandstone is able to accept in the area of recharge to the north. By vir-
tue of being full to the overflow point there is additional potential re(,harge
to the system which cannot enter and is presently being lost in the form
of runoff or evapotranspiration. Operation of the well field would even-
tually spread the conc of depression to the point at which it would induce
recluorge to the aquifer which is now being rejected. While we cannot
put precise values on this induced recharge, it is our opinion that opera-
tion of the well field will not have a significant effect on the major spring
area to the northwest.

2. With respect to the drawdown effect caused by the 80 gpm flow
presently issuing from the haulage drift we see no feasibic mcthod to de-
termine this. Although the quality-of-water data and initial piczemetric
Icvel during inflow indicate a definite likelihood that the cource of water
could be the Wingate formation, this has not been proven. Assuming that
it could be determined conciusively that the source of ilds water is the
Wingate, there still remains tho' probicm of the path of movement of the

m

% . _ . _ _ _
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Mr. AndrW l'elanger l' age 2 November 10, 1971

gromal- water. The water could be feeding into the structural feature
from a substantial distance -away and then moving along the fault to
the haulage drift or it cifuld be feeding into the structural feature local-
ly. If there were positive evidence that the latter were the case, it
would then be necessary to drill several deep observation wells into the
Wingate formation, cemented off from the overlying formations. Water-
level measurements in these observation wells taken over a period of
several months could then be used to predict the long-term drawdown'

effect.

In the event the source of water to the haulage drift is being de-,

rived locally from the Wingate formation it is possible that at some
future date the amount of water being contributed by the Wingate forma-
tion in the ventilation shaft will decrease in volume.

i

If you have any comments or questions concerning the above, please
feel free to call or write.

'

Very truly yours,

$fWM*

Donald K. Greene
i

DKG/cm

.

4

.I

T
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REPORT OF C0hSULTING SERVICES
TAILINGS POND DiBMM!ENT STABILITY

AND

CROUND WATER GE0 HYDROLOGY AND SEEPACE EVALUAT1(N
LISBON VALLEY MINE TAILINGS DISPOSAL SYSTDi
NEAR 1A SAL, UTtJi
FOR RIO Alf,ai CORPORATION

Dames & Moore Job No. 7144-002-06

.

.4
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October 2, 1973

Rio Algom Corporation
120 Adelaide Street West
Toronto 1, Canada

Attention: Dr. R. D. Lord, Vice President
Research and Development

Gentlemen:

Six copies of our report " Consulting Services, Tailings Pond
Embankment Stability and Ground Water Geohydrology and Seepage Evaluation,
Lisbon Valley Mine Tailings Disposal System, Near La Sal, Utah, For
Rio Algom Corporation," are herewith submitted.

The purpose and scope of our consulting services were described
in our letter of May 17, 1973. This scope was altered to meet existing
conditions and requirements during numerous discussions between
Dr. R. D. Lord, Messrs. J. E. Moyle, P. F. Pullen and M. D. Lawton of
Rio Algom Corporation and Messrs. George Toland, William Mead and
George Lamb of Dames & Moore. A draft of our report was reviewed by
your engineering staff prior to this final submittal.

The results of our evaluations indicate that adequate safety
factors for embankment stability and flood control exist in the present
. tailings pond system and that by following the recommendations provided
in this report, a satisfactory continuing disposal system can be developed.
Off-site ground water contamination from the tailings system can be
avoided by implementation of the control measures proposed herein.

00o

\

_ _ _ _ . _ _ _
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Rio Algom Corporation
October 2, 1973
Page -2-

We appreciate the opportunity of performing this service for yoa.
If you have any questions concerning this report, or if you desire addi-
tional information, please contact us.

Yours very truly,

DAMES & MOORE

George . Toland
Consulting Partner
Professional Engineer No. 2311
State of Utah

*
*

William E. Mead
Consulting Partner

GCT/WEM:ab Professional Geologist No. 939
State of California

Enclosures
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REPORT OF CONSULTING SERVICES
TAILINGS POND EMBANDtENT STABILITYj

! AND
GROUND WATER GE0 HYDROLOGY AND SEEPAGE EVALUATION
LISBON VALLEY MINE TAILINGS DISPOSAL SYSTEM
NEAR LA SAL, UTAll
FOR RIO AILOM CORPORATION

{

,
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INTRODUCTION

GENERAL

This report presents the results of our consulting services for

Rio Algon's tailings disposal-system at the Lisbon Valley Mine near La Sal,

Utah. The location of the mine 'with respect to major roadways and towns

in southeastern Utah is presented on Plate 1, Location Map. Detailed maps

of the system and the surrounding area are presented in Part I and Part II

sections of this report.

PURPOSE AND SCOPE

The extent of our services was planned and subsequently altered

during numerous discussions between Dr. R. D. Lord, Messrs. J. E. Moyle,

P. F. Pullen and M. D. Lawton of Rio Algom Corporation and Messrs. George

Toland, William Mead and George Lamb of Dames & Moore. The purposes and

scope of our services as developed are presented as introductory sections

in the Part I and Part II sections of this report.

SITE CONDITIONS

SURFACE:

The plant site is lo-ated approximately four miles south of

La Sal, Utah and seven miles southeast of La Sal Junction. The Rio Algom

eine tailings disposal area is located in a small west-trending drainage

area, approxLaately one-half mile west of the main mine shaft.

Overburden soils cover the flatter slopes of the site. Weathered

sandstone bedrock outcrops on the valley flank. A sparse growth of grass,

weeds and sagebrush is found on the flatter slopes. Finon pine and juniper
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trees are the predominant vegetation in the steeper areas adjacent to
.

4

; bedrock outcrops.

SEISMICITY:

The seismicity of the Lisbon Valley Mine was provided in our

report of February 24, 1972 to Rio Algom. The site was placed in a Zone 2

seismic area with a horizontal force of 0.05 times gravity recommended for
4

design.

SITE GEOLOGY:

The surficial geologic materials in the site vicinity consist of
,

overburden soils and outcrops of Burro Canyon (Dakota) sandstone.
1

Residual soils, slope wash and alluvium comprise the overburden.

The residual soils and slope wash occupy the flanks of valleys and rarely

i

exceed 10 feet in thickness. They consist of sandy clays and clayey to

silty sands. The allusium varies from 5 to 60 feet thick and is composed

of sandy silts containing abundant gravel.

f

The Burro Canyon sandstone is on the order of 280 feet thick where

not eroded, as on the Norma claims in the north extremity of the property.

In the vicinity of the tailings dam, this formation is over 100 feet thick,

except in the buried channel beneath the dam, where erosion has reduced its
i

thickness to 35 or 40 feet. In outcrops the Burro Canyon sandstone is

highly weathered and fractured.

Beneath the Burro Canyon beds is a thick series of bepervious

.

shales and mudstones comprising the Brushy Basin Member of the Morrison

Formation.

4

L

.w.. e = --
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Local bedrock folding is extensive and conforms to the regional

pattern. The East Coyote Syncline, a major structure, lies less than a mile

northeast of the site. The Lisbon Valley Anticline enters the property from

the southeast and merges with an unnamed syncline along the same structural

trend. All of these folds have a northwesterly axial orientation. One-

quarter mile southwest of the site boundary lies the Lisbon Valley Fault,

which also strikes northwest, parallel to the folding.

Formations as deep as the Permian Cutler beds have been penetrated

at the site. Detailed maps in Part II of this report relating to ground

water and seepage show the general structural relationships of the area.
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PART I

TAILINGS POND EMBANKMF.T STABILITY

i
'

; PURPOSE AND SCOPE'

!-
4

As described previously, the purpose and scope of our studies

were developed progressively as the needs and design options became evident.

The purpose of our Tailings Pond Embankment Stability Studies -

(Part I), as ' developed. and presented in this section of our report, was to:

1. Determine the stability of the existing tailings pond

i embankment.

2. Define requirements for a continuing tailings storage
,

9

system.
.

3. Provide answers to questions of stability and tailings

pond development posed by the agencies which reviewed

Rio Algon's " Supplemental Environmental Report."i
i

In accomplishing the above purposes we performed the following
i
I

i
scope:

I

J 1. A field investigation under the direction of an experienced
i

geological engineer from our staff consisting of:

a. A general site reconnaissance.

b. The drilling of 8 test borings.

! c. The excavation of 6 test pits.

d. The drilling and installing of two monitor wells.
i

The installation of 7 piezometers in Borings 1 to 7.e.
. -

f. A field survey.

| I

r
svinH t s n > souse s*

4

i

, -
. . . -- - - -, -_ - .. -. .
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2. A laboratory testLng program to determine the

engineering properties of the soils encountered.

3. Technical and analytical evaluations of the existing

and future tailings system. The analytical approach used

in detennining the overall stability analysis was the

ordinary method of slices (Fellenius Method). The analysia

was performed on a Univac 1108 electronic computer

utilizing a progras developed by Dames & Moore.

4. Presenting our data, analyses, conclusions and recommen-

dations in the Part I Report. *

EVALUATION OF EXISTING TAILINGS POND EMBANKMENT

BASIS OF DESIGN:

The embankment location and maximum pool elevation are shown on

Plate 1, Plot Plan. The configuration and physical characteristics of

the existing tailings pond embankment presented herein is based on a general

site reconnaissance of the area, verbal discussion with personnel familiar

with the construction of the embankment, a review of reports by others, and

the results of our field exploration program.

Field exploration data and laboratory test results pertinent to

the embankment and foundation soils are presented in the appendix of this

Part I Report. The soils encountered in Boring D1, D2 and D4 overlying

the sandstone bedrock were found to be medium-stiff to very stiff, reddish-

brown to brown, fine, sandy silty clay to fine, sandy clayey silt. These

materials are considered typical of the natural soils and compacted

c,m . s n w., . .



Appendix D, Reference 3
D-82

I-3

embankment fills. The geometry of the embankment is shown on Plate 2,

Typical Section Existing Embankment.

EMBANKMENT SECTION:

The existing embankment was constructed during 1970 to elevation

6630* with a crest length of 1,450 feet.

The construction plans specified that the embankment be constructed

utilizing engineered fill, consisting of the natural surface soils located

in the proposed pond area, compacted in 8-inch layers to 95 percent maximum

density, in accordance with the A.A.S.H.O.** T90, Method of Compaction.'

The embankment was to have a 20-foot-wide crest with the upstream slope at

two horizontal to one vertical, the downstream slope at two and one-half

horizontal to one vertical. The geometry of the embankment is shown on

Plate 2.

DISCHARGE SYSTEM:

The tailings from the mill are pumped in a slurry to the tailings

pond and discharged into the pond from a spigot line established on the

upstream face of the embankment approximately two feet above the pond water

level. The amount of discharge at the present time is approximately 200-250

gallons per minute. The average total output of tailings from the mill is

presently 600-700 tons per day. The tailings slurry contains approximately

40 percent of tailings by weight. The grind is approximately 97 percent

* Elevations furnished by Rio Algom Corporation.

**American Association of State Highway Officials.

s.ran n n a nu.. .
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passing the No. 80 mesh and 70 percent passing the No. 325 mesh, as shown

on Plate A-2A, Gradation Curve, in the appendix. '

STABILITY ANALYSES:

In determining the factor of safety of the embankment, procedures

defined by the ordinary method of slices (Fellenius Method) were utilized.

The ordinary method of slices technique, which assumes a circular failure

surface, was analyzed on an electronic computer utilizing a program developed

by Dames & Moore. The soil parameters utilized in our analyses were baand

on the results of laboratory tests performed on undisturbed samples obtained

from the embankment and underlying foundstion soils.

Three different time-related storage pond configurations were

analyzed. The different conditions are shown on Plate 2. The first condi-

tion analyzed was the end of the construction prior to tailings storage.

Both the upstream and downstream slopea were analyzed. The factors of safety

were found to be 1.7 and 1.9, respectively. The second and third conditions

were selected as an intermediate and maximum storage p r. s pool elevation.

Althuagh no seepage was evident on the downstream face, the maximum theore-

tical top flow line for long-term seepage was assifssd. The downstream stops

was analyzed in conjunction with the maximum pool elevation and the upstrears

slope was analyzed in conjunction with the intermediate pool elevation, as

recommended by the Atomic Energy Commission. The factors of safety were

found to be 1.5 and 2.0, respectively.

The three conditions also analyzed were with a maximum anticipat<d

earthquake loading of 0.05g*. For this condition, the factors of safety

*This value was recommended in our February,1972 seismicity study for
Rio Algom Corporation.

or.in a n ,4.,<u
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were found to be 1.5 and 1.7 for the ind of construction cases,1.3 for the

maximum pool elevation and 1.7 for the intermediate pool elevation. These

factors of safety meet the limits of the A.E.C. requirements published in

June 1973.

!. FLOOn CONTROL:

As previously reported by Rio Algom Corporation, the natural

watershed area above the tailings basin is 590 acres, including the plant

area. The runoff water from a 100-year frequency rainstorm on this water-

| shed was predicted by the Monticello office of the Bureau of Land Management
i

as follows:
!

47 acre-feet4.0 inches100-year, 2-day --

49 acre-feet4.2 inches
i 100-year, 4-day --

52 acre-feet4.5 inches
|

100-year, 7-day --

( 100-year,10-day - 5.0 inches 58 acre-feet-

|
In the tailings pond, the normal water level will he maintained

t

|
at least 10 feet below the crest of the dam (6620 maximum storage pond pool'

elevation), and therefore the upper portion of the storage may be assumed
I

| to be available for surge or flood capacity. From this capacity must be

deducted the volume of tailings that are calculated to be above the pond

elevation to obtain the net storage capacity.

|

The following figures have been reported by Rio Algom Corporation|

!

as the capacity available for flood control:

i Capacity of basin above planned water level 194 acre-feet
Estimated volume of tailings above water level 27 acre-feet

! Net storage of basin 167 acre-feet
(above pond water level)i

,

I

t v. . .a..<

__--. ___ - - - -- ,, ;.. - -

'
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For the maximum calculated runoff of 58 acre-feet, the factor of

} safety against overtopping of the dam is 167 or 2.9. ;'

58

CONCLUSIONS:

Stability. Our stability studies indicate that the existing
| embankment under static loading and long-term seepage has factors of safety

for the end of construction, prior to tailings storage, of 1.7 and 1.9

against deep-seated failure of the upstream and downstream slopes, respec- ;

tively. Factors of safety against deep-seated failure of the downstream

| slope with a maximum pool elevation and the upstream slope with an inter-

mediate pool elevation were found to be at least 1.5 and 2.0, respectively.
*

,

Therefore, adequate stability safety exists for normal operation of this

pond.

Flood Control. Based on the computed overtopping safety factor

of the pond and from discussions by Rio Algom Corporation with the Bureau

of Land Management, it is our opinion that a channel to divert possible;

flood water around the tailings pond is not necessary at this time. At the

end of the mining and milling operation, the tallings pond atea and the
,

waste rock piles will be covered with a layer of soil. A diversion channel

around the south . side of the tailings pond should then be constructed to.

bypass drainage around the tailings pond area. I

,

CONTINUING TAILINGS 17D SYSTEM

EVALUATION OF ORIGINAL DESIGN:

The design storage capacity of the existing tailings pond at its<

4
r

present crast elevation, as provided by Rio Algom Corporation, is 605,000

,

D#e i A 4 t, fa V. 6 .*

t

, - . - , , - . , - - - . _ . _ .wu - - . . , ,, -.-n ,,,.,,
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tons. The estimated 1,550,000 total cons of ore would then require an

additional storage area for the remaining 945,000 tons.

The original proposed design for capacity increases, as furnished

by Rio Algom Corporation, indicated that the existing dam was to be raised

in 5-foot increments as the pond surface raised, to a final crest elevation

of 6655 feet. A beach, created by the coarse fraction of the tailings as

they were discharged from the line, was to provide the base for this con-

struction.

A basic assumption in the initial analysis that the tailings would

have on1; 50 percent of the material finer than the No. 200 sieve and 95

percent finer than the No. 50 sieve was incorrect. Actually, the tailings

are now averaging as much as 70 percent finer than the No. 325 sieve. With
1
' such fine material, the "upstremn" method of construction described above

would be impractical.

SUCCESTED ALTERNATE DESTCNS:

As an alternate, we suggested raising the existing embankment 25

j feet to the maximum elevation of 6555 feet by maintaining the 20-foot crest

width and two and one-half horizontal to one vertical downstream slope angle,

with all new fill being placed downstream of the existing embankment. We

suggested that a second alternate would be to construct a new embankment

and create a second pond upstream from the existing embankment. With the

second alternate, the existing embankment would act as a secondary dam in

case of spillage or leakage from the upstream dam, and provide additional

safety and flexibility to the operation.

.. .. .. . _..
_____ __
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After examination of the two alternatives, Rio Algom Corporation

determined that the new embankment would provide the best method for

increasing storage volume. Therefore, only the proposed upstream pond has

been analyzed in detail.

EVALUATTON OF UPSTRFAM TAILINGS POND:

Basis of Design. Evaluation of the upper pond embankment has been

based on design requirements provided by Rio Algom Corporation. These

requirements were as follows:

1. A crest level at elevation 6680.

2. A maximum pool elevation of 6675.

3. Flood control for a drainage area similar to the

existing dam.

4. A continually operated decant system.

Use of Material. The location of the proposed upper tailings

pond area is shown on Plate 1. Plot Plan. The natural soil, reddish-brown

to brown, fine, sandy silty-clay mixture encountered in the test pits

located within the future proposed ponded area, may be used for embankment

fill (see attached appendix). The fill material should be placed in layers

not to exceed eight inches in loose thickness and compacted to 90 percent

of the maximum density determined in accordance with the A.A.S.II.O. T180,

Method of Compaction. No segregation or zoning of materials during con-

struction will be required.

The loose foundation soils below the embankment within the area

shown on Plate 3, Typical Section Proposed Upstream Embankment, should be

removed and conditioned and replaced to the density standard specified.

==e.rs a eaa.,,e
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|

|
Stability Analyses. To meet topographic and design requirements

the proposed pond embankment will be a maximum of 45 feet high and have a

20-foot-wide crest. The soil parameters utilized in our analyses were based

on the results of laboratory tests on remolded samples compacted to the

previously mentioned specifications, and the results of laboratory tests

performed on undisturbed samples obtained from Borings DS, D6 and D7 (see

appendix). A series of slopes were analyzed to select the recommended slopes

shown on Plate 3. These recommended slopes are two and one-half horizontal

to one vertical upstream and three horizontal to one vertical downstream.

As for the existing embankment, factors of safety of the embankments were

defined by utilizirg the ordinary method of slices (Fellenius Method)

computer program.

Three different time-related storage pond configurations were

analyzed. The different conditions are shown on Plate 3. The first condi-

tion analyzed was the end of construction prior to tailings storage for both

the upstream and downstream slopes. The factors of safety were found to be

1.4 and 1.8, respectively. The second and third conditions were selected as

an intermediate and maximum storage pond pool elevation. Although a decant

! system should be installed to remove the majority of the water from the
| pond, the maximum theoretical top flowline for long-term seepage was assumed.
|
,

The downstrean slope was analyzed in conjunction with the maximum pool

elevation and the upstream slope was analyzed in conjunction with the inter-

Themediate pool elevation, as recommended by the Atomic Energy Commission.

factors of safety were found to be 1.6 and 1.7, respectively. The three

conditions were also analyzed with a maximum anticipated earthquake loading

o c e.n s n u.> c.
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j of 0.05g. For this condition, the factors of safety were found to be 1.2
; and 1.6 for the end of construction cases,1.3 for the maximum pool elevation,

and 1.4 for the intermediate pool elevation.

Flood Control. Although the maximum theoretical top flowline was

assumed for the stability analysis, we recommend a continuous operating

decant systen be installed in the proposed upstream storage pond. This
i

decant system will remove the water by gravity to the downstream existing

pond for recycling to the mill and/or for evaporacion. This will permit a

greater storage capacity behind the upstream embankment.

Since the downstream pond embankment will be maintained at the

f designed 10-foot freeboard level and as the upstream embankment with a

5-foot minimum tailings surface freeboard will have more storage volume than

the downstream pond, the flood control factor of safety previously deter-

mined by Rio Algom Corporation (2.9) will remain the minimum factor against
i

j overtopping of the system. Therefore, as discussed for the downstream
;

i embankment, a diversion channel would not be required until the end of the

mining operations.
f

'

ANSWERS TO REVIEW QUESTIONS

A list of review questions, and where in the text of the Part II

Report the answers to seepage questions may be found, is presented in

Appendix II-D of the Part II Report. Answers to the Tailings Pond Embank-'

ment Stability questions are not indexed in Appendix II-D; however, we feel

i that these questions are answered in this report as follows:

om.n s. n n,no.u

;
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1. Our field exploration program, soil test data and

stability analyses confirm the existing dam to have

an adequate safety factor for ' embankment stability.

2. Surface hydrology and runoff evaluations confirm that the

proposed freeboard requirements for the existing and pro-

posed upper tailings pond will provide an adequate safety

factor against overtopping without a spillway or bypass

canal.

3. Construction of the proposed upstream tailings pond to

the design requirements presented in this report will

resolve the questions regarding future tailings disposal.

Respectfully submitted,

DAMES 6 MOORE

Y

George . Toland
Consulting Partner
Professional Engineer No. 2311

CCT:ab State of Utah

oce.. s a mor. c
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APPENDIX I-A

FIELD STUDIES AND IABORATORY TESTING

FIELD STUDIES:

General. The field portion of our investigation included a recon-
,

naissance of the site area, drilling of test borings, excavation of test

pits, and the installation of monitor wells. The field studies were directed

by engineers from our staff.

Site Reconnaissance. Prior to and during our field exploration

The reconnais-program a general reconnaissance of the site was performed.

sance study was performed to aid in evaluating the geology of the site and
!

|
the performance of the existing tailings pond system. In addition, the

i reconnaissance information was utilized in selecting the number, locations

and depths of the test pits and borings.

Field Exploration. Subsurface soil and ground water conditions at

-the site were investigated by drilling eight exploration borings, excavating

six test pits and installing nine monitor wells. The locations of the

borings, test pits and monitor wells are presented on Plate 1, Plot Plan,
|

ha the text of this section of the report.'

J

The borings were drilled with a truck-mounted rotary rig and

! extended to depths ranging from 24.0 to 71.3 feet. The backhoe pits

extended to depths ranging from 6.0 to 13.0 feet. The test pie.s were
,

:

excavated to determine the extent of the natural surface soils suitable

for construction of the proposed upstream dam.'

!

|

t

!

i
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The following table gives details of the six test pits excavated:
1

'

TABLE A-1

Test Pit Depth To Total DepthNumber Bedrock (Feet) Excavated (Feet)
i

1 Not encountered 12

2 4.5 6

3* Not encountered 13

4 Not encountered 124

1 5 Not encountered 9

6 5.0 6

* Located in main shaft waste pile.

The soils encountered in all test pits can be classified as CL-ML

material, reddish-brown to brown, fine, sandy silty clay to clayey silts.

Undisturbed soil samples were obtained from exploration borings,

by utilizing a Type U Dames & Moore sampler, as illustrated on Plate A-3.',

; The soils were classified by visual and textural examination in the field
I

and a complete log was maintained of each boring. These classifications were
i supplemented by inspection and testing in our laboratory. The nomenclature
i
4

utilized in describing the soil types appears on Plate A-4, Unified Soil

Classification System. Graphical representation of the soils encountered in
3

the exploration borings is shown on Plates A-1A through A-1C, Log of Borings.,

'

In order to monitor the ground water gradient and provide a means
4 - of sampling the ground water, a series of nine monitor wells were installed. '
)

| . Seven of the wells, which consist of slotted three-inch-diameter PVC pipe,i

were installed in borings D1 to D7. Two monitor wells, denoted as D9 and

t r.e s t s a me,., v

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

jTrcD10 were drilled and installed downstream of the existing embankment.

following table gives details of these monitoring wells:

TABLE A-2

Monitor Well No. D9 Monitor Well No. DIO

Soil Overburden 0-55 feet 0- 55 feet

Burro Canyon Sandstone 57-67 feet 57- 93 feet

93-103 feetBrushy Basin Shale -

Monitor Well Casing 0-67 feet 0-103 feet

Casing Perforations 57-67 feet 93-Ir ; feet

Monitoring of the ground water levels and water sampling and

enalyses is being performed by representatives of Rio Algom Corporation.

This data is transmitted on a periodic basis to our office for our review.

Surveying. The location and elevations of all borings and test

pits was done by Rio Algom Corporation. The locations are shown on Plate 2,
1 Plot Plan. The following Table A-3 provides numerical data based on'

Rio Algom Plant datum:

TABLE A-3

| Station Rio Algom Plant Coordinates Rio Algom Plant
(Boring Number). North East Elevations

D1 608441 636048 6629.4

D2 608182 636483 6630.0

D3 608299 635975 6588.0

D4 608661 635687 6628.0

DS 608018 637972 6675.0

D6 608150 637898 6657.0

I
onmeso moope



,
. . . . .__ _ __ _ _ _ ,

4

Appendix D Reference 3
D-97

I-A-4

TABLE A-3 (Cont.)
<

* Station Rio Algom Plant Coordinates Rio'Algom Plant(Boring Number) North East Elevations
D7 608565 637683 6639.0

i, DB 608638 637606 6639.0
-

D9- 608180 635798 6579.0
\
! D10 608161 635792 6580.0
t

_(Test Pit Number),

i
TF1 608125 638081 6663.0

i
TP2 608140 638622 6664.0|

TP3 608608 639644 6701.0i

TP4 608760 638787 6675.0
TP6 608865 637922 6661.0

) LABORATORY TESTING:

) General. Our laboratory testing program included moisture and
|

*

'

density tests, gradation tests, Atterberg Limits and direct shear tests.
,

! A description plus the results of the tests'are presented in subsequentt

i
sections. i

,

Noisture and Density.- To aid in classifying and correlating the

soils, moisture and density determinations were conducted on selected

} samples. The moisture and density test data obtained are presented to the
i left of the boring logs on Plates A-1A through A-LC.

. badation Tests. Additional classification data was obtained by

performing partial gradation tests on selected soil samples. The results,

cf the gradation tests are shown on Plates A-2A through A-2C.

Li

)-
<

FDAME S S M O OffC
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Atterberg Limits. Additional classification data was obtained on

selected soil samples. The results of the Atterberg Limits tests are

presented in tabular form below:

Boring Depth Soil Liquid Limit Plasticity Index

No. In Feet Classification In Percent In Percent

D1 6.5 CL 19.8 2.6

D1 12.5 CL-ML 19.5 5.4

D1 30.5 CL 23.6 7.3

D1 39.5 CL 17.2 0.8

D2 6.5 CL-ML 14.3 3.5

D2 15.5 CL-ML 24.8 6.8

D4 6.0 SM Non-Plastic

D4 14.5 CL-ML 21.5 5.6

Tailings
Pond Bulk CL-ML 21.1 4.6

Direct Shear Tests. _ To provide additional strength data, a series

of direct and double direct shear tests were performed on selected undis-

turbed samples. The tests were performed in accordance with the method

described on Plate A-5, Method of Performing Direct Shear and Friction Tests.

The tests were run at a strain rate of 0.005 inches per minute.

At this rate, the samples were assumed to be able to drain without building

up excess pore pressures. Therefore, the tests have been classified as

"d rained ." -

The results of the tests are tabulated on the following page.

D A s T U. n ,ng otes? E
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Boring Depth Soil Normal Pressure Peak Shearing Yield ShearingNo. In Feet M In PSF Strength In PSF Strength In PSF

7 D1 10.0 CL-ML 500 1,500 700
D1 12.5 CL-ML 1,000 1,760 600
D1 18.5 CL 500 1,650 950
D1 24.5 CL 1,000 2,380 1,400
D1 30.5 CL 1,500 3,340 1,250
D1 39.5 CL 1,000 2,030 1,150
D1 45.5 CL-ML 2,000 2,000 800
D1 48.5 CL 2,500 2,380 1,550
D1 51.5 CL 3,000 2,460 900
D1 54.5 CL 3,500 2,875 1,175
D2 6.5 CL-ML 500 2,240 1,820
D2 9.5 CL-ML 1,000 2,500 1,050
D2 15.5 CL-ML 1,500 2,780 1,300
D2 21.5 CL-ML 2,000 2,220 1,1001

! D2 24.5 CL-ML 2,500 3,390 1,100
D4 6.0 SM 3,500 3,880 2,050
D4 6.0 SM 4,000 4,150 1,950
D4 14.5 CL-ML 4,500 4,800 1,700
D4 24.5 CL-ML 3,000 3,200 1,5201

D4 24,5 CL-ML 4,500 4,720 1,430
D4 29.5 CL-ML 3,500 4,000 1,030
D4 - 29.5 CL-ML 4,000 2,550 1,250

i
D5 5.5 CL-ML 2,000 2,950 1,720
D6 2.5 CL-ML 1,000 2,800 2,050

&

FDA 0b. t f4 C .n t D Q < t-
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Boring Depth Soil Normal Pressure Peak Shearing Yield Shearing

No, In Feet Type in PSF Strength In PSF Strength In PSF

D6 5.5 CL-ML 500 1,050 675

D6 8.5 SM 1,500 1,975 925

D7 2.5 CL-ML 3,000 2,300 1,080

D7 2.5 CL-ML 4,000 2,890 1,1( 1

D7 8.5 ML 3,500 2,140 770

D7 8.5 ML 3,500 2,390 930

The following plates are attached and complete this appendix:

Log of Borings (Borings 1 through 8)Plates A-1A through A-1C -

Plates A-2A through A-2C - Gradation Curves

Soil Sampler Type UPlate A-3 -

Plate A-4 - Unified Soil Classification System

Method of Performing Direct ShearPlate A-5 -

and Friction Tests

:
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llRECT Sill:AR TESTS ARE PERFORMED TO DETERMINE

a..E SilE ARING STRENGTils OF SOILS. FRICTION TESTS g %
. , , , - -

- %y
ARE PERIORMED TO DLTI RMINE TiiE F RICTIONAL RE. g* *

SISTANCES DET% El.N SOILS AND VARIOUS OTilER MATE- ' ,1 [~

,

'}" ikJ Hl ALS SUCll As t 000, STEFL, OR CONCRETE. TIIE TESTS :

y |
~'

] g of 'o ARE PERIORMED IN Tilf. LABOR ATORY TO SIMULATE
.-

lao ANTICIPATED FIELD COND!1lt.NS. jg .

z .-

O
E

EACll SAMPLE IS TESTED 11TilIN T11REE DR ASS RINGS,

T10 AND ONE.ll AI.F INCliES IN DIAMETER AND ONE INCil

IN LENGTil. UNDISTURDED SAMPLES OF IN-PLACE SOILS

ARE TESTED IN RINGS TAKEN FROM Tile SAMPLING

DEVICE IN t)(ICll illE SAMPLES SERE ODTAINED. LOOSE SAMPLI S OF SOILS TO DE USED IN CON.

STRUCTING I ARTil FILLS ARE COMPACTED IN RINGS TO PREDETERMINED CONDITIONS AND TESTED.

DIRECT SilEAR T ESTS

A TitREE-INCit LENGTil OF Tile SAMPLE IS TESTED IN DIRECT DOUBLE S!!E AR. A CONSTANT PRES-

SURE, APPROPRI ATE TO Tile CONDITIONS OF Tile PROBLEM I-OR Ell!Cil Tite TEST IS ISEING PER.

FORMED. IS APPLIED NORMAL TO Tile ENDS OF Tile SAMPLE TitROUGli POROUS STONES. A SilE ARLNG

FAILURE OF 11tE SAMPLE IS CAUSED DY MOVING Tif E CENTER RING IN A DIRECTION Pl.RPENDICULAR

TO TiiE AXIS OF Tile SAMPLE. TRANSVERSE MOVEMENT OF TI- OUTER RINGS IS PREVENTED.

W T!IE SitEARING FAIL'JRE MAY DE ACCOMPLISiiED BY APPLYING TO Tile CENTER R!NG EITilER A
h- CONSTANT R ATE OF LOAD, A CONSTANT RATE OF DE"LECTION, OR INCREMENTS OF LOAD OR DE-

. LECTION. IN EACll CASE, Tile SilEARING LOAD AND TiiE DEFLECTIONS IN BOTil TllE AXIAL AND

TRANSVERSE DIRECTIONS ARE RECORDED AND PLOTTED. TiiE SIIEARING STRENGTil OF Tile SOIL

IS DETERMINED FROM Tite RESULTING LOAD-DEFLECTION CURVES.

g FRICTION TrSTS
4
O IN ORDER TO DETERMINE Tile FRICTIONAL RESISTANCE DETTLEN SOIL / ND Tl!E SURFACESOF VARIOUS

M ATERI ALS, Tile CLNTER RING OF SOIL IN Tile DIRECT SilF AR TEST IS REPLACED llY A DISK OF Tilep
e

MATERI AL TO ltE TESTED. Tite TEST IS TilEN PERFORMED IN Tile SAMF. MANNER AS Tile DIRECT
O
W SilEAR TEST DY FORCING 111E DISK OF MATERIAL FROM Tile SOIL SURFACES.
5

s' T
eo

METHOD OF PERFORMING DIRECT SHEAR AND FRICTION TESTS
=
$
b
3 omsameaneoons
e.

d
* PLATE A - 5
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PART II

GROUND WATER GEOllYDROLOGY AND SEEPAGE EVAllfATION

PURPOSE AND SCOPE

The purpose of Part II of this investigation was to provide:

1. A full discussion of the regional and local geologic condi-

tions, particularly as they relate to ground water flow.

2. An evaluation of the mode of seepage loss from the tailings

pond and the means for its control.

3. A report which is sufficiently comprehensive to answer

questions relating to geclogy, ground water and reservoir
i

seepage raised by the agencies which reviewed Rio Algom's

" Supplemental Environmental Report."

With these objectives in mind, the following scope of work was

undertaken:

1. All published data of relevance was reviewed, and earlier

studies performed by others for Rio Algom were evaluated.

2 A simpie bailer test was performed in one of the monitor

wells.
.

1

3. The borings drilled by Dames & Moore in conjunction with

the Part I studies relating to dam stability and siting of
1

a new pond were utilized to obtain further information on

seepage characteristics below the reservoir. Several of

these borings were established as new monitoring points.

4. Repres ntative sampics of soil and rock core were analyzed

for -petrographic 'information, solubility and cation exchange

capacity.

1

Of454E S S 3404 t(# 8' !
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II-2

REGIONAL c'.,011YDROLOGY

"

REGIONAL CEOLOGY:

The site is located in the Colorado Plateau physiobraphic province

approximately 12 miles south of the la Sal Mountains and some 40 miles south-

west of the Uncompahgre structural uplift. The region surrounding the site

is underlain by sedimentary strata of Cretaceous, Jurassic, Triassic, and

older ages which are folded into a series of broad, northwest-trending

anticlines and synclines. Tertiary intrusives outcrop as domes 8 to 20

miles north of the site.

The undulating bedrock folds are expressed topographically as low

hill ranges and intervening valleys trending generally northwest. The

principal surface drainages parallel the valleys.

Faults are common in the region and the more important structures

trend northwest, similar to the folding and topography. Both normal and

reverse faults have been identified.

The sedimentary deposits consist of continental and shallow matine

beds, including sandstone, conglomerate, shale, mudstone, and les er amounts

of ILnestone and evaporites (gypsum, salt and anhydrite). Uranium deposits

occur videly throughout the region anu are most commonly associated with the

sandstone and conglomerate formations.

Plate 1, Regional Geology, shows the principal geologic features.

Plate 2, Regional Stratigraphic Description, provides general information

as to bedrock lithologies, formational sequence and water bearing charac-

teristics._ Plate 3, Regional Geologic Structure Profile, shows a typical

cross section.

D(45 I L h G M (p t.18 ' .
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II-3

CROUND WATER MOVCIENT:

Surface runoff and ground water movement in the site region are

influenced strongly by the La Sal Mountains, which rise to an elevation of

12,700 feet. These highlands act as a ground water recharge area to per-

me'ble formations. Infiltration from rain and snowmelt in the La Sala

Mountains enters Quaternary alluvium or permeable bedrock strata (generally

sandstone or conglomerate) and moves to lower topographic or structural

elevations. Some of this recharge flows toward the site, and thence to the

west and northwest in the direction of the Colorado River. Plates 1 and 3

show the general paths of ground water flow toward the site and beyond. The

interpretation is based upon topography and geologic structure in the

absence of good water table data from well records.

Faults in the region trending across the path of ground water

movement may or may not serve as barriers, depending on the inherent permea-

bility of the fault material and the character of the formations opposite

the fault.

Artesian pressures exist in some wells of the region where ground

water moves through aquifers to lower elevations beneath confining layers

(aquicludes) such as the Morrison shale or mudstons tongues in the Dakota

andstone. No flowing wells are known to occur.

The rate of ground water movement through the bedrock aquifers is

believed to be on the order of several hundred feet per year. Where the

flow gradient has been steepened near wells due to high drawdown, the rate

of movement is greater.

Ground water in the alluvium or in shallow bedrock aquifers such

as the Burro Canyon sandstone discharges as springs or directly into streams.

on4tsanicoan



Appendin D, Reference 3

D-113

II-4

A few springs having this origin occur northeast and east of the site.

Direct ground water recharge to the surface waterways is believed to occur

mostly downstream several miles from the property, where the drainage channels

have eroded through the aquifers.

CROUND RATER USE:

Good information on well characteristics in the region is lacking.

Table 1 gives a summary of wells within a radius of several miles, but the

specific aquifer in most cases can only be inferred. Many of the wells

appear to be developed in the Dakota or Burro Canyon sandstone. Wells less

than 80 or 90 feet in depth probably produce from the Quaternary alluvium.

Wells deeper than 300 feet are believed to withdraw ground water from the

Entrada, Navajo, or Wingate sandstones. Plate 1 and Plate 4, Vicinity Map,

show the recorded wells in the region referred to in Table 1.

CROUND WATER QUAI,ITY:

Data on the quality of ground water in the region is limited.

Values for selected constituents in typical wells are provided on Table 1.

In the Burro Canyon (Dakota) sandstone, the ground water is generally of

potable quality. Many of the listed wells are suspected or known to be in

the Burro Canyon formation and indicate fair to good potability. Analyses of

the ground water from the production shaft show much higher mineralization

in the Wingate and Navajo sandstones. The dissolved constituents in these

two aquifers range, as follows:

Wingate Sandstone: 2500-4500 ppm total dissolved solids
475- 500 ppm sulfates
760-1876 ppm chlorides

Navajo Sandstone: 1200-1700 ppe total dissolved solids
22- 62 ppm sulfates

465- 690 ppm chlorides

. , .u < . r. c .u, . . . . , .



TABLE 1

CROUND WATER USE

Well Yield Depth

(Serial Reported Of Well 4 Rad.'5 U038C1TDS SO4Number) (Sec-Feet) (Feet) Aquifer

05-213 0.015 90
8 618 235 27 0.001

05-360 1.5 600-1,000 IAB

05-623 0.045 150

05-204 0.014 109
05-784 0.010 50-150
05-105 3.0 100-300
05-376 1.5 80-300
05- 79 0.0506 60
05-779 0.1 100-150
05-306 0.5 3 wells: 70, 78, 86 Alluvium

05-203 0.015 78-80
05-780 0.1 2 wells: 100, 200

05-321 0.1 140 IAB 788 275 43 0.002

05-320 0.017 ? IAB 682 221 28 0.001

05-800 0.5 200-300 m
05-791 0.5 300-500

h-
05-154 0.556 3 wells: Depths?
05-426 0.02 828 IAB 246 33 23 0.002

Rio Algom 2 0.10 275 B.C.7 ? 277 118 16

Rio Algom 3 0.075 322 B.C. ? 345 135 22 No U 038
[ ,g::,,

Rio A1E'm M-1 0.20 230 B.C. ? 598 160 24 assays
I" PPS 5$Rio Algom M-2 0.12 270 B.C. ? to to to

Rio Algom M-4 0.18 235 B.C. ? 806 286 36 R
x

Rio Algom M-5 0.16 230 B.C. ? _ _ _

*
.

m. *
m

N 1. Serial Number, Utah Division of Water Rights @
E 2. At time of completion $
; 3. Where given as range, depth applied M e
,4 Where data omitted, none available w
$ 5. Rad. = radioactivity in gross alpha pico-Curies per m1
0 6 All constituents except radioactivity given in ppm

7 B.C. = Burro Canyon sandstone
8. IAB = Insignificant above background
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In geographic or stratigraphic proximity to uranium deposits, some contami-

nation by radionuclides may occur, particularly if shafts or open borings

permit the mingling of ground water f rom various formations.

SITE GEOHYDROLOGY

SITE GEOLOGY:

The surficial geologic materials in the site vicinity consist of

overburden soils and outcrops of Dakota or Burro Canyon sandstone. These

materials are further described in the introductory section of this report.

Plate 5, Vicinity Geology, and Plate 6, Vicinity Ground Water Flow, show

the general structural relationships of the area.

A contour map drawn on the top of the Brushy Easin shale in che

vicinity of the early exploration borings shows considerably more complexity

in local bedrock structure than would be inferred from published data.

Among these small local features are several shallow domes and troughs.

Because the top of the shale acts as a bottoming layer for shallow percola-

tion, these irregularities exert some localized influence upon ground water

flow, as discussed in the nexc section of the report.

CROUND WATER MOVEMENT:

Deep Ground Water. Ground water is present in several formations

beneath the site; namely, the Burro Canyon, the Navajo, and the Wingate

sandstones. Some ground water was also reported in the Kayenta formation

during the shaft sinking. In all cases, ground water movement into the area

is believed to occur principally from the northeast, although increments of

this flow are probably diverted to the northwest or southeast along

synclinal depressions. A smaller component of flow may enter the site from

umut.= r.v v .
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the southeast, following the north side of the Lisbon Valley fault and the

nose of the Lisbon Valley Anticline.

Local recharge within a few miles of the site does not penetrate

significantly into the impermeable Brushy Basin shale. Deeper aquifers are

isolated from the shallower water bearing zones by these shale beds and by

the lower aquicludes, unless interconnection is provided by faults, borings,

shaf ts, or underground workings. In pumped workings, mixing between

aquifers is largely prevented due to the break in hydraulic continuity at

the cone of depression. In flooded workings or open borings, contamination

of the shallow aquifers from deeper confined sources is possible. At

Rio Algom, however, this will be. prevented when the operations are abandoned

by sealing of f the mineralized workings from the shallower formations.

Based upon present information, the ultimate flooding level in

the shaf ts subsequent to mine closure cannot be anticipated with certainty.

Ground water will rise in the shafts to a level which is in hydrostatic

equilibrium with the formation having the highest piezometric head. This

head has not been measured for the deeper aquifers. If it were sufficient
! to reach the Burro Canyon sandstone, we believe that no significant con-

tamination could move either into this formation, or from it into the shaft,

because of the shaft linings.

Shallow Ground Water. Infiltration of surface waters occurs

through the soils in the drainage depressions and through fractured and

weathered Burro Canyon sandstone, both where it outcrops and where covered

by overburden,

l't' .rT 4 1. . t
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Percolation rates have been measured in the soils and the Burro.

Cenyon sandstone by field perm bility tests conducted by others. These

test results are shown on Plate 7, Map of Bedrock Surface, and are summarized
3

' in Appendix II-A.

Shallow ground water probably moves off the site through the lower

Burro Canyon formation, remaining perched on the Brushy Basin shale, and

enters the shallow synclinal trough southwest of the property. Flow which
'i reaches the Lisbon Valley. fault either penetrates through it into the

upthrown Wingate sandstone on the opposite fault block, or is diverted north-
,

! westward along the fault, perhaps eventually to discharge into the south
i

i branch of West Coyote Wash.

The low anticlinal divide northeast of the mine, as shown in

Plate 6, may affect slightly the directions of ground water movement.

Because of this structural feature, any ground water entering the Burro

Canyon sandstone or deeper aquifers at the production shaft would probably>

flow southwest, which is the apparent slope of the hydraulic gradient. The

divide, aided by shaft pumpage, may help to prevent pond seepage from flowing

northeast or east toward wells.
b

In the immediate vicinity of the operations, local irregularities

in the Brushy Basin surface as _ discussed in the previous section would be

expected to impose a variety of directional components in the flow by ground !

water. -For example, the axis of the proposed upstream tailings dam coincides

I with a local ground water divide. Seepage from the proposed reservoir could

- anter a northwesterly ground water flow pattern, whereas any seepage beneath

the proposed dam might join the southwesterly flow system that passes<

|

:

. . . . . . , , . . . . . .

.
.
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beneath the existing tailings pond. Infiltration from the spray field,

which also straddles this divide, could similarly move either northeast or

southwest.

Any scepage entering the Burro Canyon sandstone from the produc-

tion shaft,which appears to occupy a saddle in the Brushy Basin shale, would

tend to flow southwest after encountering the main ground water zone, although

movement into troughs extending eastward and northwestward from the shaf t is

also possible.

The proposed site for construction of barium treatment ponds is

also situated on a saddle between troughs in the Brushy Basin shalc. These

troughs extend roughly castward and northwestward from the contemplated pond

site and will influence the movement of any seepage from the ponds.

Plate 8, Geologic Cross-Sections-Tailings Pond, shows the inter-

preted paths of seepage and ground water movement in the vicinity of the

existing impoundment.

SEEPAGE FROM TAILINGS POND

MOVEMENT OF SEEPAGE:

It has been anticipated that seepage from the tailings pond will

reduce to negligible amounts as sealing of the bottom progresses with the

emplacement of tailings fines. Rio Algom has determined from field tests

that the permeability of the tailings is about 6 feet per year.

Until this tailings blanket effectively seals all of the ponded

area, effluent will percolate through the more permeable natural soils and

into the underlying fractured Burro Canyon sandstone or it will infiltrate

directly into the sandstone where this rock is in contact with the effluent.

i . 6. . t - n r.
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Some seepage, though probably negligible, can be expected even after the

tailings blanket is essentinily complete.

Seepage from the pond percolates to the natural ground water zone

in the lower Burro Canyon formation, either directly or by stages via perching

layers in the soil or rock and then moves downgradient beneath the dam, past

the monitor wells and eventually off-site. Dilution, dispersion, and cation

exchange occur along this seepage path with attenuant reduction in the con-

centration levels of radionuclides and other constituents.

At its present elevation, the outer portions of the pond on the

north side are in direct contact with fractured Burro Canyon sandstone, or

separated from it by only two or three feet of overburden. Percolation

through the bedrock fractures can be many times the ratt estimated from field

permeability te2?t of the soils sr unfractured sandstrue. This is borne out

by the range of permeabiliti .s determined for the in place sandstone as

shown on Plate 7.

RADIONUCLTDE LEVFLS:

P1 ares 9A, 9B, and 9C show the variations in concentration of the

principal radionuclides in the monitor wells and shafts at the site. These

curves show the effects of dilution by the natural ground water beneath the

site and indicate a time lag between fluctuations of radionuclide levels

in' the pond and response in the monitor wells.

The Utah standards pertaining to radioactive effluent limitations

which are shown on these plates are based on one-thirtieth of the maximum

permissible concentrations for the critical body organ as defined in the.

National Bureau of Standards Handbook No. 69. These standards are much

stricter than the limits stipulated by the Atomic Energy Commission,

t,.u .c,,ac
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In general, the uranium levels have diminished in the monitor wells4

i since mill startup and are currently well below the Utah standard. Radium,
I

on the other hand, has increased somewhat over this same period with a few

of the analyses exceeding the standard. The trend suggests that ground water
d

contamination from pond seepage may reach objectionable levels unless control

measures are undertalen.

The radium concentration in monitor wells MW-1 and MW-2 probably
,

results from their close proximity to the tailings pond, coupled with theirj

i
j downstream and " downdip" position relative to the pond. The radium increase

in monitor well MW-4, locato" , bout 2000 feet southeast of the tailings dam,

is more difficult to interpret. The latest recorded water level, in July,
i

i 1973, was at elevation 6577 feet, or about 20 feet below the lowest pond
'

bottom elevation. The site for MW-4 is slightly "up-dip" from the pond

f along the Brushy Basin contact but otherwise does not lie along a feasible

flow path from this body of water. Any contaminants infiltrating from the
,

production shaft might move in this direction, however. MW-4 is situated
!

in the drainage area downstream from other uranium mines southeast of Rio
.

Algom, which opens the possibility of contaminants reaching MW-4 from that

direction. Contradicting this assumption, however, is the fact that the

increase in radium content in MW-4 appears to coincide roughly with the
'

radium increase in the Rio Algem tailing: pond and in monitor wells MW-1

and MW-2.

CATION FXCHANGE:

The soil anu rock materials beneath the reservoir and along seep-
,

[
age flow paths have the capacity of adsorbing effluent constit ents such as i

i

! sv r s. r r ,s t .

f
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radium by the process of cation exchange. An adequate evaluation of this

process requires detailed knowledge as to the chemical content of each

radionuclide and principal non-radioactive constituent in the effluent. The

greatest difficulty, however, lies in conceptualizing quantitatively the
,

physical environment in which cation exchange takes place. With time, the

adsorptive capacity of the soil and rock materials at a given location is
,

fully consumed by prolonged contact with the effluent so that the consti-
!

{ tuents are required to migrate further downgradient where unused exchange

capacity is still available. This advancing tront of contaminant is affec-

ted by radioactive decay and nortaal dilution as well as by cation exchange.

The net result is observable in monitor wells, but differentiating each pro-

cess and its relative influence is exceedingly complex.

It is probable that cation exchange has already proceeded to com-

pletion in the vicinity of the tailings pond though it may still be an active

process at some distance from the pond. Cation exchange by itself, however,

would not be capable of fixing a sufficient amount of radionuclide, such as

radium, to reduce its concentration below permissible limits.

Present techniques of cation exchange analysis utilize a diffusion

model computer program and require several months to complete. A detailed

evaluation of this phenomenon lies outside the scope of the present study.

However, seven samples of soil and four rock core samples from the

site were analyzed for cation exchange capacity (CEC) by the calcium carbonate

| exchange method. The results are given in Table 2, in mL111 equivalents per

100 grams of soil or rock.

|

f' ? . s ' t *. At t.1 O s
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TABLE 2

CATION EXCHANGE CAPACTTY

|

% Cations CEC

,

Boring Depth (ft) Description Available (Mev/100 ams)
f

. D-1 51.5-54.5 SM 28.6 15.6
|

D-3 24.5 S P-C P 24.7 13.5

D-3 39.5 SP 29.1 16.0

D-4 19.5 CL-ML 28.3 15.5

D-4 29.5 CL-ML 29.4 16.1

D-3 9.5 CL-ML 25.4 13.9

D-3 34.5 SM 27.3 15.0

D-1 60.5 Sandstone 26.1 14.3

D-2 42.5 Sandstone 19.3 10.6

D-3 46.5 Sandstone 19.8 10.9

D-4 34.5 Sandstone 21.3 11.7

SOLVENT EFFECTS OF EFFLUENT:

Some attempt was made to detc 1nine the susceptibility of the soil

and rock inaterials beneath the dam to solution when exposed to the seepage

effluent. Appendix II-B describes the results of pecrographic analysis to

identify. soluble minerals, and solubility testing in solutions of various

compositions. The generalized conclusions which can be drawn from these

analyses is that one percent or less of the typical soils euld be subject

to solution in a'pH 9.0 environment. The rock would be still les. soluble.

Quartz is abundant in most of the samples. When the effluent
>

becomes more alkaline than pH 10.0, as occasionally shown.by the records,

nnw s . . noon t

- - . . - . . . . .

_ _ _ _ _ _ _ _ _

...



Appendix D, Reference 3
D-123

II-14

silica in the earth materials may be affected. Although tests were not run

under these conditions, the possibility exists that high pH seepage below

the tailings pond and above the zone of saturation may be capable of dis-

.olving some of the quartz in the soils and rock, with a resultant increase

in permeability.

OTHER DILUTING EFFECTS:

Seepage which reaches the zone of ground water saturation undergoes

rapid dilution. A measure of this dilution rate is indicated by monitor

well MW-1 in which the radium concentration during July, 1973 was only two to

five percent of that recorded in the pond over the previous two months. Moni-
-

tor well FET-1 is 725 feet from the nearest approach of the pond.

Recently comp.eted monitor well D-10 is located about midway between

the pond and monitor well MW-1 Radium in this well from the one assay thus

far obtained (it . gust, 1973) was 3.0 x 10-9 uC/ml lower than MW-1, suggesting

an even higher rate of dilution.

CONTROL OF OFF-SITE CONTAMINATtON

GENERAL:

The Burro Canyon formation supplies numerous wells in the region

with potable water, including those maintained by Rio Algom. This aquifer

is also the uppermost bedrock unit near the tailings pond. Monitor wells

in the vicinity of the pond have shown that seepage is occurring. Among the

radioactive constituents, radium has most closely approached acceptable state

limits , indicating that seepage control measures may be necessary to insure

that off-site contamination doec not occur. Such measures will be under-

taken in the near future.

_ _ _ _
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An " action Icvel" of radioactivity in the monitor wells should be
.

]
established and it is proposed that wells MW-1 and MW-2 below the tailings

}

dam be used to identify this level. These wells are 320 feet and 170 feet,

[ respectively, from the nearest property boundary and are downgradient from
2

; the pond. In view of the- probable dilution rate versus distance, an-

action Icvel in the monitor wells should be selected which is sufficiently
d

below the Utah standard to allow time for implementation of effective con-

trol measures before concentrations exceed acceptable limits at the property
;

boundary.

Based upon the present concentrations of radioactive constituents

in the monitor wells, it is proposed that radium serve as the index con- .

i

stituent governing the action level. A reasonsble action level, in our

opinion, would be indicated when two out of three consecutive monthly com-
'

i

posite radium analyses exceed the Utah standard in either of these wells.

Two general methods for achieving control are seepage recovery byj

pumping wells and total containment by reservoir sealing. Effective sealing

I of the reservoir may take several months to accomplish, and it cherefore
!

seems advisable that a well recovery system be activated in the near future.
1

These wells will then serve as a backup system af ter the reservoir has been

: sealed.

-RESERVOIR SEALING:

Sealing of the reservoir is clearly the most positive way of

centro 111ng the seepage of contaminants. Though such a method is not likely

to eliminate seepage entirely,'it should be capable of reducing these losses
~

i

to an acceptable maximum.

i

i

s i r. : r e. s: vo:_
i
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It is the intent of the tailings placement plan to accomplish

sealing of the reservoir. Identification and treatment of the areas having

the highest seepage potential should be of first priority. However, sealing

of the entire reservoir should be the ultimate goal and will require that a

tailings blanket at least six inches thick be placed under all areas occupied

by water, so that at no point does this effluent come in direct contact with

the natural ground surface. As the pond level rises, additional layers of

. tailings must be deposi*ed on the newly inundated banks around the periphery
l

of the reservoir. This applies both to the existing pond and
i

! the proposed second . tail. ..tment area. Sealing of these basins is

! e.isential regardless of any recovery well system contemplated.

The north side of the reservoir is believed to be one of the prin-

cipal areas of high seepage loss. In thin locality, a tailings seal should

be emplaced which blankets all zones having less than three feet of natural

soils and which extends to the maximum pool elevation. The area within the

reservoir basin from which embankment material was excavated may require

similar treatment. The areas recommended for placement of tailings are shown

on Plate 7.

RECOVERY WELLS:

Recovery of contaminant seepage will be necessary until the reser-

voir sealing process has become effective. Seepage percolates downward

some 40 to 50 feet below the reservoir before reaching the zone of satura-

tion at the ground water table. Some portion of the seepage is intercepted

by discontinuous mudstone layers in the sandstone. In the zone of saturation,

the seepage moves laterally downgradient. Recovery is possible only after the

i

i
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seepage enters this zone. Wells pumped to extract the contaminants will

also withdraw some ground water which is not contaminated.

The primary objectives of the well recovery system would be to

remove contaminants and to create a cone of depression which induces flow

toward the wells by reversing the t.2tural gradient. This has proven to be

an ef fective technique in other instances for lowering the ground water

table and restricting the movement of contaminants.

A pumping test should be conducted in the proposed recovery area

to determine the local hydraulic characteristics of the sandstone. From

these data, the number, arrangement and discharge capacity of the recovery

wells can be prescribed which will provide an appropriate drawdown configura-

tion. Although supply wells of 30 to 40 gallons per minute capacity have

been developed elsewhere in the Burro Canyon formation, as at the Maple

Leaf claims, seepage recovery wells at the tailings pond probably will not

require pumping at these rates to form an effective seepage barrier.

A crude baller-type pumping test was conducted in monitor well

MW-1 to gain some impression as to the feasibility of p amping as a seepage

recovery measure. Approximately five gallons per minute were bailed over

a 30-minute period without producing a significant drawdowt.. The results

suggest that there is sufficient transmissivity in the sandstone to warrant

the ute of submersibic or vertical turbine pumps.

As an alternative to test pumping prior to designing a recovery

well system, wells could be installed on a trial and error basis according

to our present limited knowledge of the aquifer hydraulics at the site.

These wells should be located so as to intercept scepage as close as possibic
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to its confluence with the ground water system, in order to recover tha

highest concentrations. The crest of the tailings dam would be an effective

and convenient area for the recovery wells. It is proposed t'c cwo wells be
I

installed initially, one near each zone of suspected maximum stepadr in the

pond, as indicated on Plate 5. Each well should extend at least 15 feet into

the Brushy Basin shale, to provide a sump for the pump intake. We estimate

that these wells should be fitted with a pump capable of lifting 10 to 20-

gallons per minute against a head of 120 to 130 feet. This would require a

1 to 1-1/2 horsepower pump and a minimum well diameter of four inches.

Existing monitor wells MW-1 and MW-2 would continue to be moni-

tored and could also be pumped, if necessary, as backup to the proposed

recovery system.

Discharge from the recovery wells would be returned to the reser-

' voir and pumpage should be kept to the minimum required for an effective
:

barrier. Depression of the water table as a consequence of recovery well
,

operation will have no adverse affect upon dam stability. The permeability
i

of neither the soils nor bedrock beneath the tailings pond will be increased,

although the velocity of present ground water flow frca the northeast

(upgradient) will be greater.
*

i TREA1NENT:

' The radium concentration-in the ventilation shaft currently exceeds

Utah standards fo.r effluent discharge, due principally to the fact that t me

contaminated mine water is pumped through this . shaft. Plans for exporting

water from the vent shaft to off-site users therefore cannot be implemented

until the radium content is reduced. This will be accomplished by pumping
.

*
EJ At~ t t 5 ft I R4.

!'.
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mine water only tht ugh the production shaft in the future and treating

the unused excess volume with barium chloride to remove the radium. The
|

treated water will then be combined with the improved vent shaft water for

t

discharge to the Redd Ranch Reservoir.

MONITORING

EXISTING MONITOR WEI.LS:

Five monitor wells are currently used to maintain surveillance
|

( of the ground water quality in the site vicinity. Their locations are shown
i

on Plate 5. The well sites were placed a sufficient distance inside the

!

! Rio Algom property line to insure early detection of undesirable contaminant

levels and trends and to permit corrective action to be taken before exces-

sive concentrations are able to move off-site. Two of ches wells, MW-1

|
and MW-2, are approximately 500 feet southwest of the tailings dam. MW-1

| reportedly encounteted bedrock at a depth of 15 feet rather than at 70 feet
:

in a bedrock depression as predicted by the seismic refraction survey.

HW-2 penetrated 60 feet of sandy overburden abose the Burro Canyon contact

( in a bedrock depression. Both wells were drilled 15 feet into the ushy

|

| Basin shale, cased the full 1.cngth, and perf, rated from the lower 10 feet
i

of overburden to the bottom of the well.
;
'

The other three monitor wells are farmer deep exploration borings

which 5. ave been cased in the upper portion and plugged below the Burro
i

| Canyon sandstone. The sites for these wells were chosen north, northeast

and southeast of the site on the premise that movement of seepage from the

tailings pond would be omnidirectional above the main ground water table.

Movement would also be more responsive to bedrock structure in this zone,
7
i

E .
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which slopes generally northeastward into the East Coyote Syncline from

the northern sector of the property, with local variations in flow as des-

cribed on page 8. The radionuclide levels in these wells were discussed

striicr.

During the cou. of the prevent investigation, additional monitor

wells were installed, two below the present dam (D-9, D-10) and three (D-5,

D-6 and D-7) at the proposed upstream site. In addition, three of the

recent borings (D-1, D-2 and D-4) along the existing dam axis and one boring

(D-3) at the toe of the dam were cased and will be used to monitor the

phreatic line.

Monitor well D-9 was drilled 10 feet into the Burro Canyon sand-

stone to observe whether seepage was flowing in the overburden or upper

fractured bedrock, possibly perched on a mudstone layer in the sand' stone.

No water has been recorded in D-4 or D-9, indicating that seepage is pene-

trating deeper into the Burro Canyon beds before reaching monitor wells MW-1

and MW-2.

Monitor well D-10 was drilled within 20 feet 'f D-9 and taken

through the Burro Canyon sandstone approximately 10 feet into the Brushy

Basin shale. The overburden and upper bedrock region were sealed off to

isolate possiile scepage in this zone from ground water flowing in the

lower Burro Car fon formation. The lower 15 feet of sandstone is saturated.

PROPOSED MONITOR WELLS:

The possibility of ground water contamination originating from

sources other than Rio Algom has been considered. Mining operations

r....,,-
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southeast of the property and northeast of the Lisbtn Valley fault are

suspect. This area is up-dip ftwa Rio Algom, on the nose of the Lisbon

Valley anticline, and ground water movement toward Rio Algom within the

Burro Canyon sandstone is conceivable. In order to confirm possible con-

'tamination of the Rio Algom monitor wells from this region, two additional

monitor wells are proposed, one in the northwest corner of Audrey 19 claim

and one in the northwest portion of Audrey 2 claim.

A third site might be considered on the Susan Jean 20 claim, to

monitor possible sources from the rpper portion of the watershed. Each of ,

the proposed monitor wells should extend five feet into the Brushy Basin

shale, and be scaled above 10 feet of depth in the Burro Canyon formation.
!

MONITOrtING SC11EDULE-

A rather large number of existing and proposed new monitor wells

et the site makes it practica) *o limit the frequency of sampling and the.

extent of analysis. Table 3 presents our recommendations as to a future

schedule for sampling in these wells. The program should be reviewed every

two or three months and modified as appropriate.

AFFECT OF CROUND WATER WITilDRAWALS
SUPPLY WSLLS:

The water supply well system on the Maple Leaf claims has been

designed for a capacity of 200 gallons per minute. Subsequent reassessment

of the operational needs has reduced the foreseeable requirement to approxi-

mately 80 gpm. Review of the pump test analyses performed by others indi-

cates a probable drawdown per well of 10 feet in 10 years at a distance of

two miles, assuming a pumping rate of 40 gallons per minute and no recharge.

Accepting these calculations, 80 gallons per minute of pumpare for plant use

. . . . .

_ _ _ _
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would produce 20 feet of drawdown at two miles in 10 years, without making

allowance for recharge. Recharge of the Burro Canyon aquifer is an

actuality, however, as proven by the existence of several springs emanating

from this formation in the region. These overflows indicate an excess of

recharge over storage capacity. Pumpage at the plannei rate may possibly

diminish springflow within 1500 or 2000 feet of the supply wells and affect

forage near any local springs. Beyond one mile, the influence on existing

springs should be minor. The nearest known well to the Maple Leaf well

field is ov.r one mile distant to the northwest.

MINE SHAFTS:
4

Combined pumpage from the two rhafts on the property has in-;

creased from about 250 gallons per minute in July, 1972, to nearly 400

gallons per minute in September,1973. Approximately equal amounts are

discharged currently from each shaft. Most of this water originates from

the Navajo and Wingate sandstones, which range in depth, respectively,

from 1150 to 1540 feet and from 1749 to 2051 feet in the region northeast

of the Lisbon Valley fault. These aquifers are deeper than any well of

record within five miles of the mine. The other principal aquifer, the

Burro Canyon sandstone, is lined with concrete in the shafts and hence

sealed against leakage into them.

Due to the foregoing .ircumstances, mine pumpage will have no'

adverse affect upon present aquifer use in the region.

Among the aquifers penetrated by the shafts, only the Burro Canyon

sandstone outcrops in the vicinity or is the source of springs. There are

no springs known to be present within one mile of the shaf ts and those which

e.
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1

TABI.E 3
|

'
MONITOR WELL PROGRAM

-

Water
Level pH U(nat)- RA226 Th230 Na SO4

MW 1 M W W,Mc Mc Mc W Mc
.

MW 2 M W W,Mc Me Me W Mc

W3 M M M M M M M

MW 4 M M M M M M M

i

j MW 5 M M M M M M M
i

D1 M M M M

D2 M M M Mcc c
i

'

'

D3 M Mc Mc Mc Mc

D4 M Now dry; check reckly for water level, then monthly for Ra.

} D5 No sampling
!
^

D6 No sampling

|

D7 M Mc Mc Me
i

D9 M Now dry; check weekly for water level, then monthly for Ra.
1

'

D 10 M Me M Mce

"Outside Sources" initially, two samples one week apart, then monthly
,

Monitor Wells composites thereaf ter, on Uranium, Radium and SO4

i
;.
}

i W = Weekly
.

} M = Monthly

-M = Monthly composite of weekly samplesc
I,

!-

1

, . .

i

f

_--____._____l_. _ . - - , . . ...S. - . - - . - . , , . - , , ~ . .
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- are nearest have shown no change in flow which might be attributed to mine

drainage operations.

Imported high quality water from the Maple Leaf well field is now

being used primarily for culinary purposes, while most other needs are met
$

!
by pumpage from the shafts,

i

The ventilation shaft water is relatively low in radionuclide

k
contamination, whereas water from the production shaft is highly contami-

nated. It is planned that the production shaft water in excess of on site

i
requirements will be . treated to acceptable standards and exported from the4

site.

In our view, present or planned schemes for water use of the
i

Rio Algom operations reflect due regard for the need of conserving this,

resource.

j Respectfully submitted,

DAMES & MOORE4

*

'

' William E. Mead
; WEM:ab Consulting Partner
i

Attachments
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APPENDIX II-A

PERMEABILITY TESTING

Field tests were conducted in January, 1972 by others to determine

the permeability of the soils and bedrock in the vicinity of the tailings

pond and along the axis of the starter dam. These tests were made at 14

separate locations by falling head or constant head permeameter techniques

in an open, uncased boring or by single packer method. The procedures used

are standard methods established by the U. i Bureau of Reclamation. Under

adequately controlled conditions, these tests indicate approximate ranges

and orders of magnitude for permeability.

The results of the field testing are presented in Table II-A1.

Based on these results, the following average permeabilities were assumed

for the natural soil and rock materials:

Permeability Range Average Permeability
(Ft/yr) (Ft/yr)

Overburden soils and
shallow, weathered
bedrock 19 to 340 150

Burro Canyon sandstone 0 to 1595 400

A general qualitative guide to degree of permeability, expressed

in feet per year, is as follows:

Relatively Impermeable - Less than 10 feet per year

Slightly Permeable - 10 to 100 feet per year

Moderately Fermeable - 100 to 1000 feet per year

liighly Permeable - Over 1000 feet per year

nnwa u a s.<n. .
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TABLE II-Al

FIELD PERMEABILITY TESTS

Depth Test Permeability

Boring (Ft) Type Material (Ft/yr)

22 11.3 1 B 14

9.3 1 B 33

7.4 1 B 71

23 43.3 1 E 2.6

43.3 1 E 3.4

43.3 1 E 2.4

25 35.3 1 C 1.4

27 11.0 1 D 98

9.5 1 D 83

9.9 1 D 58

28 14.0 2 B 380

14.5 1 B 350

11.5 1 B 108

29 8.0 2 E 360

30 4.1 1 A 63

3.0 1 A 66

3.0 1 A 46

1. Open llole - Falling llead, Uncased
2. Open iloie - Constant IIcad, Uncased
3. Packer - Constant IIcad

A. Sandstone
B. Sand: dense, clayey or silty
C. Clay Fill

D. Clay: stiff

E. Combined overburden and sandstone

s .- . s n a . w.



Appendix D. Reference 3
D-147

.

TABLE II-Al (Cont.)

FIELD PERMEABILITY TESTS

Depth Test Permeability
Boring (Ft) pj7e Ita t e r ia l_ (Ft/yr)

33 5.7 1 E 11

5.0 1 E 26

2.3 1 E 20

34 9.2 1 E 53

9.4 1 E 16

35 24.0 2 E 420

24.0 2 E 147

36 49.0 2 D 180

22 16-37 3 A 139

16-37 3 A 141

24 69-92 3 A 620

26 12-28 3 A 1780

12-28 3 A 1410

28 18-35 3 A 26.5

18-35 3 A 181

32 14-34 3 A 24

36 33-49 3 A 6

1. Open IIole - Falling IIcad, Uncased
2. Open IIole - Constant llead, Uncased
3. Packer - Constant Head

A. Sandstone
B. Sand: dense, clayey or silty
C. Clay Fill
D. Clay: stiff
E. Combined overburden and sandstone

,
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APPENDIX II-B

PETROGRAINIC AND SOLt!BILITY ANALYSES

Several soil and rock samples -were analyzed petrographically,

primarily to ascertain the presence of soluble constituents such as gypsum
,

or calcite. Removal of soluble minerals by the tailings pond effluent,

which frequenti, a pli exceeding 10, would increase the permeability of

the soil or rock so affected and would promote seepage loss.

The results of petrographic analysis are as follows:

Boring D-1: Sample depth 54.5 feet: Soil-SM

Percent moisture: 15 (as percentage of oven-dried weight)

Percent clay size fraction: 7
,

Composition of clay size fraction: quartz, 4 percent; kaolin,
2 percent; illite, 1 percent

Overall description: A soil. Coarse fraction consists of
euhedral quartz crystals less than 0.5 mm in size, in a
matrix of silt and clay. The matrix is predominantly
quartz.

Boring D-2: Sample depth 29.5 feet: Soil-SM
!

- Percent moisture: 10

Percent clay size fraction: 11

Composition of clay size fraction: quartz, 5 percent; calcite,
4 percent; kaolin, 1 percent; other, I percent

Overall description: Mostly quartz' cemented by calcite. The
quartz is euhedral to subhedral, with one half percent
_ quartz rounded.

Borinn D-3; Sample depth 39.5 fect: Soil-SP
6

Percent moisture: 9

Percent clay size fraction: 12

nuu.n<,
!
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Composition of clay size fraction: quartz, 8 percent;
calcite, 2 percent; kaolin, 2 percent

Overall dcscription: Fuorly sorted with pebbles up to one-inch
(left out in moisture determination). Euhedral quartz and
rounded calcite fragments occur in the silt and clay fraction.

Boring D-3; Sample depth 47.0 feet: Rock core-sandy mudstone

Percent moisture: 3

Percent clay size fraction: 16

Composition of clay size fraction: kaolin, 12 percent;
halloysite, 4 nercent

Overall descriptiou: Rounded quartz and calcite grains in a
matrix of silt and clay. Occasional gypsum grains.
Friable, breaks in the hand.

Boring D-4: Sample depth 34.0 feet: Rock enre-sandstone

Percent moisture: 2

Iercent clay size fraction: Less than one percent

Composition of clay size fraction:
oMajor: An unidentified mineral with a strong 3.3 A line -

very possibly an iron mica glauconite, celedonite,
or biotite and quarts.

Minor: Kaolin. Trace of montmorillonite.

Overall description: Many of the qpartz grains are sharp and
doubly terminated. A few are rounded. Cement is calcite.
Visual estimate of porosity is 20 percent. The clay sized
fraction occurs as inclusions up to 1/4-inch across.

In addition to the foregoing petrographic studies, the samples

were evaluated for solubility in distilled water at 88 C, in water of

pit = 9 and in weak acid solution. In each case, the sample was agitated

in the solution and allowed to stand for 24 hours before determining the

porcentage of dissolved solids. The results are on the following page,

unnrsa mo.
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Solubility

Sampic No. Neutral Water pli 9.0 (7.) Acid (%1

D-1, 54.5 feet Nil 1.0 2.0

D-2, 29.5 feet Nil 0.9 0.9

D-3, 39.5 feet Nil Nil 5.7

D-3, 47.0 feet Nil Nil 3.1

D-4, 34.0 feet Nil 0.2 .0.7
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APPENDIX E

1. Subsoil Investigation and Consultation on Foundation for Proposed
i Headframe, Preliminary Subsoil Investigations and Consultation on

Foundations Proposed Uranium Processing Plant Site and Tailings
Dam, Rio Algom Uranium Plant South of La Salle, San Juan County,
Utah, by Woodward-Clyde and Associates, Consulting Soil Engineers
and Geologists; February 28, 1969.
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SCOPE E-4

Thit rerort n r . *. . n t s results of a subsoil investigation
f oundations for the proposed headframe, asand consultati.on on

well as prelirinarv subsoil investigations and consultation on
i the foundations for the proposed uranium processing plant site and

tailing dan for the Pio Algom Uranium Plant, three miles south

of La Salle, San Juan County, Utah. The study was made to assist

in determination of the bes t types and depths of foundations for

the headframe and to enable us to provide our opinions ,concerning

the suitability o'f the proposed plant and tailing dam sites for~

th'e proposed construction from the soils, engineering geologic and

foundation viewpoint. Factual data gathered during th'e field and

laboratory work are summarized on Figures 1 through 10 and-Table I

attached. Our opinions, based on the resul ts of our investigation
,

and our experience in the area, are suemarized below.

SulittARY OF CONCLUSIONS

.(1) We believe the main shaft headframe should be founded with
spread'footinas on the hard sandstone bedrock, found at
depth 61 feet.

(2) In our opinion, the proposed plant site will be suitable,
from a soil.s and foundation standpoint, for construction of
the proposed mill building and-related structures.

(3) The natural soils and bedrock a't the tailing dam site will,
in our opinion, provide adequate support ,for a properly
designed tailing starter dam and tailing dam of the proposed

| heights.

(4) 'We bolieve tuf fi~cient borrow soils are available in the
reservoir area for constr'uction of the proposed tailing
starter dam.

(5) A cutnff trench should be constructed beneath the tailing
. starter dam to minimize underscepage losses beneath the
dan und blanketing of the sandstone. bedrock on the right
abutment may be necessary,

i
I

_ _ - . - . . - _ . .. .-~. .- . --
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11TE CONDITIONS.

The proposed plant site sloped down gently to the north

,
toward a small intermittent drainage 200 feet away. The g 'und

g
~

in the vicini ty of the-headframe had been graded level to accommo-

date a la rge -drilling rig. Vegetation consisted of grass, sage

and a few pine trees in the vicinity of the headframe and plant
.

site. About 6 inches of' snow covered the ground at the time of

our investigations. There were no bedrock outcrops on the plant ' , .,

site, but sandstone was exposed on the hill located approximately ii

I
300 feet north of the plant site. !

As currently planned, the proposed tailing dam will be :,

-

,

constructed across an intermittent stream, approximately 1/2 mile
west of the proposed plant site. The abutments of the tailing
dam site were heavily forested with pine and cedar trees. Sand-

s tone bedrock was exposed on the' right abutment.

HEADFRAME

P_r_ogo s e d Co n s t ru c t i o n

The headf rame for the main shaf t will, as currently planned,
be 28 x 40 feet in plan dimension, of s teel f rame cons truc' tion
and 130 feet high. We understand that the total dead load will
be of the order of 1,400 kips, with a dead plus live load of

the order of.1,500 kips , and that there will be no uplif t loads.
The structure will be supported by columns.

F o u_n,d_a t i o_n s,

Our test holes indicate that man-made fill and loose to
medium dense, si'lty sands are underlain by.hard sandstone bedrock
at. depth 6t feet. .No' free water was,found in our test holes, but

we understand that free water level beneath the site was found3

.

. _ _ _ _ _ - - , - -. - ,.m.y _ , _ , - , , ,
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|
at depth 150! feet in the test hole at the center of the

( shaft,

i The sandstone core from the hole dri.lled by oth'ers at the
|

[ center of the shaft and stored on'the site was examined and'
i

| logged by our field engineer. No attempt was made to obtain

| core in the urper 40 feet of the hole. Our log of the core is

shown on Figure 5. Examination of sandstor:e exposures in the

area, as well as data obtained in drilling our test holes here

and in the proposed plant area, indicates that the upper portion

of the sands tone'is hard and moderately fractured.

The headframe should, in our opinion, be founded with

spread footings on the hard sandstone bedrock, found at depth 6

feet. The footings should be designed for a maximum soil

pressure of 15,000 psf.

PLANT SITE

Proposed Construction
;As currently planned, structures at the plant site will
)

include a two story high mill building, housing crushers, mills,

tanks and other equipment; 6, 90 foot diameter thickener tanks;
J

conveyors ; and one sotry high, office, warehouse, shaf t house

and ' gate house buildings. Steel frame buildings are contemplated,

with slab-on-grade floor,.

Subsoils

Our test holes indicate that loose to medium dense sands
,

andLvery stiff to hard, sandy clays ove'rlie hard sandstone

bedrock at depth ~4.0 to 15.0 feet. No free water was found.

The . clays will swell slightly and the sano: will settle slightly

unon wetting.

. ._. -.. - . - - -
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S_t r u c t.u rc ,i oy n d a t i n u s.

There are twn subsurface strata having engineering pre-

perties of significance in founding structures at this site:

(a) the overburden soils; and (b).the sandstone bedrock. We

believe final investigations will confirm that th; near-surface

sands will suppnrt spread footings designed for pressures of

the order of 2,000 to 4,000 ps f and tha t the clays will support

footings designed for maximum soil pressures of 3,500 to 7,000

psf. depending upon the final siting and grade established for

the structures.

Site grading may make the use of controlled, compacted fill

beneath foundations desirable. In our opinion, a controlled,

compacted fill, constructed of the overburden soils, would

support footings designed for pressures of 4,000 to 6,000 psf.
Excavation Dif ficul ties and Slopes

Excavation of the overburden soils in the plant area can,
in our opinion, be accomplished with conventional construction

equipment, but the shallow, weathered and fractured surface

(1 to 4 feet) of the bedrock will require ripping. We believe

both overburden soils and the shallow, weathered bedrock'will

stand on temporary construction slopes of 1:1.

We believe blasting will be necessary in the deeper, hard

sandstone bedrock and that it will stand on tempo ra ry , nea r-
ve r t i c'al slopes. We sugges t permanen t slopes of 1-1/2:.1 in the

natural soils and 1:1 in the sandstone.

_ :__ =r;: : = - - . _...: rr * a m w,, . c, ur ,,, u r,
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T AIL I;;G [.A:'

Pronosed Construction

As currently planned, the proposed tailina dam will be

located aoproxirately 1/2 mile west of the plant site, a; 355

a small drainage. Ul timcte cres t length will be 2000 feet,

with a maxinun heioht of 75' feet, crest elevation 6670. A

compacted earth tailing starter dam, 201 feet high, with a

crest length of 750 feet, and constructed of local materials

is planned for initial storane. After completion of initial

storage, the disposal area will be raised in increments by
deoositing tailina at the top of small dikes, resting on

previo.usly placed tailir9 naterials. We understand that it is

de_sirable to minimize seepage losses.

Subsoils

Our test holes indicate that subsoils beneath the proposed

tailing dam consist of loose to medium dense, silty sands and

s ti f f to ve ry s ti f f, sandy clays over hard sandstone bedrock

at deoth 2.0 to 18.0 feet, rio free water was encountered,

sandstone bedrock is exposed on the right a.butment and is mantled

by a thin layer of soil on the left abutment. fio free water

was found.

Foundation

We believe the foundation soils and the sandstone will pro-

vide adequate support for a tailing starter dam of t.he proposed

height with slopes of about 2-1/2:1 (horizontal to vertical), |
l

and the ultimate tailing dam with an outer slope of the order of |
|

3 : l'.
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Borrow

In our opinion, there is ample, suitable borrow soil within

the tailing pond area to construct the proposed starter dam.

Underseepage4

The natural soils in the reservoir area possess sufficient

fines (-9200) to be relatively impervious. However, in view of
~

the. desire to minimize underseepage losses, we believe a cutoff

trench of compacted earth will be appropriate beneath the

tailing starter dam e.xtending into the clay soils, and for the

abutments, 5 feet into the sandstone bedrock. Final investiga-

t. ions may indicate the desirability of blanketing the sandstone
.

outcrop on the richt abutment for some distance upstream of the

starter dam with compacted, impervious fill .

'

LIMITAT!0flS

Test holes for the headframe were closely spaced to give a

reasonably accurate subsoil. picture, and widely spaced 4 n- the
i

plant site and tailing dam areas, typical of preliminary inves-,

,

tigations. Variations in subsoils not indicated ~by the borings

I are always possible, particularly with widely spaced preliminary
:

| borings. We recommend that the excavations for the headframe

be inspected by a competent soil specialist to assure that sub--

surface. conditions are as indicated by the test holes. Final

investigations should be performed in the plant and tailing

i dam areas prior to design to enable confirmation of our prelim-

'inary' opinions and determination of design criteria. We will be

happy to accomplish these inspections and investigations for
i

you, if desired.
i'

- c - - - - - , . , - - . . , - - -
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Field investigations and. analyses for this report have

-been made under the supervision of fir. Bradley E. Vote, who

.

.also. prepared the_ draft'of this report. Information on the-

structures.was provided by fir. Gordon Swanby of the Stearns-'

Roge r - Corpo ra ti on . This report has been reviewed and approved'

by the -undersigned principal of this firm.
-

It has been a pleasure tc partici ate with -you'

on this project. If we may be of further service in discussing
,

the cont'ents of this report, in analysis of structural features
from the soil and foundation viewpoint, or in accomplishing

;

! final investiaations in the plant and tailing dam areas, please

call on us.

d c: QW /4

c.) . c ./c "&w~~~~i
f; By /'

/'i S. T..Thorfinnson
Senior Vice President

|
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APPENDIX F

1. A Brief Inventory of the Wildlife Resources In the Coyote Wash

Area, by the Bureau of Land Management, March 25, 1971.
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'nformational Report:

A BRIEF INVENTORY OF THE WILDLIFE RESOURCES

IN The C0YOTE WASH AREA

Submitted to: Rio Algom Corporation as per request of Edward
Jacobson, Mine Supersatendent

Prepared by: Joshua L. Warburton, Wildlife Management Biologist,
Monticello District, Bureau of Land Management

Date Submitted: March 25, 1971
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A BRIEF INVENTORY OF THE W: JLIFE RESOURCES !

IN THE C0Y0TE WAS AREA

Introduction: During the past few years considerable attention has been
directed to the area south of the La Sal Mountain by the Sureau of Land
Management. During this period an extensive inventory and analysis of
the natural resources has been conducted, and in some instances long range
objectives have been recommended. By no means has the iaventory effort
been complete, for this is a dynamic environment and natural resource values
are constantly changing. No effort has been made in this report to discuss
the array of problems facing the BLM in managing these resources; however,
several specifics may be cited at various times.

I have included material on the current status of the wildlife resources
as well as potentials that have been identified. By no means should
material discussed in this brief analysis be construed as bureau commitments,
or pertaining to decisions which have been finalized by this office.

Current Situation: There are several wildlife values of noted importance
in the Coyote Wash area. Among them are a resident popu'lation of mule
deer, sagegrouse, some waterfowl and waterbird production, a warmwater
fisheries in the Rattlesnake area, morning dove nesting areas, a small
pheasant population, a generally distributed cottontail population, and
seasonal habitat for coyote, bobcats, fox, an occasional cougar, a variety
of song birds, falcons, hawks, and a significant number of bald and golden
eagles near the La Sal area. Each major species will be briefly discussed
as well as the opportunities for management and development. These should
be viewed only as potentials.

Mule Deer: The Coyote area lies between two major herd units of Utah.
These units are La Sal 30, to the north; and Blue Mountain, 31-A, to the
south. During exceptionally severe winters portions of the winter ranges
of these herds merge near the Lisbon area, but generally deer activity is
restricted to a resident population of several hundred head which spend the
entire year in the Lisbon, Big Indian area. There has been only slight
pressure applied to this herd during the regular hunting season, but the
habitat appears to be adequate in supporting the existing population. No

recommendations have been made to expand the herd at this time, but
increased human demands may require agencies involved to enhance this
resource.

Sacerrouse: Historically the sagegrouse population of San Juan County
numbered in the thousands with activity from the La Sal Mountain to 51anding.
Today populations are restricted to East Coyote, and the plateau cast of
Monticello. These populations have not beatassessed, but it is expected
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that the county currently supports no more than 2000 birds. The sage-
grouse is a diminishing species throughout the United States, and is of
national concern.

,

A remnant population still inhabits the East Coyote /La Sal area, but the
population probably does not exceed 300 birds. The limiting factors appear
to be summer range which consists of moist grassland meadows with free
water. This species is also tied directly with big sagebrush (Artemesia
tridentata) during the fall, winter and spring seasons, and as this type
decreases so will follow the sagegrouse. Ilowever, the abundance of sage-

brush in the Coyote Wash and adjacent areas is more than adequate in
providing for the existing population of grouse, but meadow types are
restricted to private lands around La Sal and upper Coyote Wash. The life
requirements of this habitat specific species could be discussed at great
length, but suffice it to say that the success of the species lies in
the abundance of moist meadows and big sagebrush vegetation types.

The Coyote Wash area, particularly East Coyote, offers considerable
opportunities to enhance the sagegrouse population of the area. Earlier

in history this area offered fairly extensive meadow bottoms throughout
the drainages adjacent to sagebrush knolls and valleys, making it ideal
habitat for sagegrouse. Today the sagebrush parks are available, but as
previously mentioned, meadows are diminishing. Cu11ying, due to over-
grazing, has cut through what was once essential meadows, and consequently
lowered the water table to the point which has climinated meadowland species.
Some water is currently available in East and West Coyote which could be
used to produce essential summer habitat for sagegrouse. However, the
majority of the water is used for irrigation of private lands, and what
surplus that is available fluctuates and is not reliable. Studies are

being conducted to determine the feasibility of impounding surplus waters
during available periods and applying them during the critical spring and
summer seasons. As of yet no recommendations have been made on a program
to enhance this diminishing species.

Waterfowl and waterbirds: Another resource which is losing essiential
habitat annually is waterfowl and associa ted species. Wet lands are
critical for the required production in sustatning this resource. Although
southeastern Utah is considered a semi-arid region, a few areas produce
birds during most years. East Coyote and the Rattlesnake ponds offer
suitable habitat for nesting waterfowl; however, these areas are very
1. imi t ed . From past surveys, some 20 broods of ducks, including mallards,
gadwall, teal, redhead, and pintail, have been produced annually. This
would only amount to possibly 100 to 125 birds per year produced in this
area, but the potent. 1 is much greater. In addition to the production
of ducks, a variety of shorebirds utilize these same areas for nesting
and brood rearing activities.

2
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In conjunction with the or portunities discussed for sagegrouse, increased
carshland habitat could be offered in the East Coyote and West Coyo t e
areas, provided water is available. Do project plans have been developed ,

at this time; however, the feasibility of habitat development for water-
fowl and other waterbirds has been incorporated in the analysis of the
Coyote Wash areas. It is expected that the study will be completed within
the next two years, and recommendations shall be submitted at that time.

Fisheries: The or exic. ting fisherie- .,ithin the area of this report
occur in the smail empounJrer .. as the Rattlesnake Pond in West Coyote.
The pond supports a baas /biuegiil association which has been established
for 25 plus years. The pond is small, approximately lh surface acres,
but is quite productive. The current status of the fisheries is over-

population of bluegill, and consequently, stunted bass and bluegill have
resulted.

The pond lies on public domain, but the water rights belong to an
adjacent rancher who has indicated that the water may be utilized for
irrigation in the near future. Plans were being made to treat the
population of bluegill and restock with bass to allow better growth of
fish, but no work will be conducted if the water is to be pulled for
irrigation.

This portion of the state has very limited water oriented recreation
opportunities. Fishing, duck hunting, swimming and boating are not avail-
able to the people of San Juan County without traveling long distances
which usually result in high expenses.

Wherever water is available the opportunities for of fering such facilities
to the public of this region should be thoroughly evaluated. Such
opportunities are being studied in the East Coyote Valley. The feasibility
of maintaining a warmwater fisheries in this area is also under study.
Water quality in East Coyote and the Rattlesnake empoundment has not been
analyzed, but both areas are of such quality necessary in maintaining
fisheries. A complete analysis of all water sources and their availability
will be part of the study. Hopefully, added recreation and wildlife resources
can be added to the area.

Other Wildlife: Several species occupy the general area with no specific
sites of significant importance. Among them are mourr ng doves, cottontail
rabbit, several species of songbirds and small predators including grey fox,
bobcat, coyote, ringtail cat, prairie dogs and possibly the rare and
endangered black-footed ferret. Also avian predators, including marshhawk,
red tail, ferruginous hawk, prairie falcon an occasional peregrine falcon,
and sparrow hawks can be found throughout the area. Little is known of their
abundance or the reasons for their occupancy in the area.

3

_ _ _-



~

Appendix F. Reference 1
F-5

There is also a small population of ringneck pheasant associated with the
agricultural lands near LaSal and East Coyote. This population is limited
by croplands and no recommendations are being made to enhance the species.

Of additional significance is the use made of the area by 10 to 30 cagles
during the winter months. As many as 13 bald eagles and 17 golden eagles
have been observed from La Sal Junction south to Big Indian. These rare
birds spend from four to six conths in the area and migrate further north
to nesting sites.

The reason for the occupancy in the Coyote Wash area is due mainly to the
abundance of prey species and availability of carion. No nesting activity
has been observed; however, a few birds have beer. seen during spring and
summer seasons. Little is known of what is required to maintain these
populations, but the responsibility is there. As questions are answered,
management programa will be developed and implementad.

Land Classification: The bureau has classified the Dry Valley Plar.ning
Unit for retention under the Multiple Use Act of 1967 Included within
this planning unit is the area of discussion, Coyote Kash and Lisbon areas.
The objectives will be to manage for the many resources the area offers.
Among the major values are: watershed, wildlife, livescock forage, recrea-
tion, minerals and woodland products. However, some potential for agri-
culture has also been identified in East Coyote, Lisbon Valley and East
Canyon, and these areas will be further studied as to their suitability
for farming, but decisions will be made in the best interest of the public.

Attached is a map * depicting generally the distribution of some of the
wildlife species discussed in this report. Although we have not gone into
much detail, I hope this information is of the nature you requested. If

additional information is needed, we will assist you with what is available.

W -

*
\,s ,

i

* See Fig.6, Section 4.1.5. |
|
|

|

,

4
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_Venetal Snecies Lint'- Rio AJyom Mill Site

Shrubs & Trces _Binamial

Pinon pine Pinus edulis
One Seed Juniuir Juniperus monospermat

Rocky Ibuntain Juniper Juniperus scopulorum
Big Sagebrush Airtemesia tridemtata,

Rabbitbrush Chryso thamnus nauscosus ;

Ganbcl_ Oak Quercus gambelli
.

4 Wing Saltbush Atriple:: camoscons '

Littic leai Ibhogany. Cercocarpus intricatust-

Drown Snakes. ecd Gutierrczia sarothrca
2 -Greascwood Sarcobatus ucrmiculatus

Yucca Yucca spp.

Grasses

Indian Rice Grass Oryzopsis hymenoides
Needle & Thread Stipa co: nata
Squirrel rail Sitanian hystrix

j. Crested Uhcat grass Ogropyron crestalum
Cheatgrass Bromus tectorum1

j Sand Dropsced Sporobalus cryptandrus
i
.

' Foths
!

l Russian 1hictic
'

Thistle Cirsuim rothrockii
Blue-Flax Linum Icuisii;

I Rocky llountain Dec plant Cleo:ac lutea
Groundsel Senecio spp.4

Praric' Sunflower Helianthus pctiolaris
Golden Rod Solidago pctradoria
Bladderpud Physaria didymocarpa '

Eriogonum Buckwheat Eriogonum spp. '

Red Gilia Gilia aggregata4

t

Cacti
.

Prickly pear Opuntia spp.'

Hedgehog Echinocerus spp.,

i Bechive Cacti Mansnillaria spp.
:

i

4

- -- =vn--v w , , , -,,e -,w, -+e ---,s--m- --- - - ,- --- - - - - - , - - --n-~----.-
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APPENDIX G

1. Letter from State of Utah, Division of IIealth to Rio Algom Corporation,

dated December 1, 1971 regarding Sanitary Waste Disposal System.

.
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December 1, 1971 " " ' '[' ,
-

. . . . " ' * " "

1

I

J.E. Moyle'

Manager Engineering
Rio Algom Corporation;

120 Adelaide Street West
| Toronto 1, Ontario

|
Canada Re: Rio Algota Corp., Utah Project

Sanitary Uaste Disposa1 Systea
i-

Dear Mr. Moyle:
.

On November 22, 1971, additional information and reviced plans for!

; the above referenced project were roccived in this office. Ue have new
completed our review of these plans and find them to be in coafornance uith'

State standards. On the basis of our review these plans are herchy approved
and a construction permit, as constituted by this letter, is icaued subject

! to the following conditions.

~

1. The revi. sd drawing indicates that tarred roofing felt is to
be used to cover the gravel backfill in the absorption trenches.!
The Code of Waste Disposal Regulations, Part V, rc<[uires on'

1.
untreated type of ciatorial to be used for this purpose. It is
requested that this change be made.

2 It is recommended that all tile lines be laid level and the
ends he interconnected to form closed loops.

The wastewater disposal facility as described in the above mentioned
2

j plans consists of two separate septic tank and drainficid systems. The
system serving the main office and the "mine dry" is co:nprised of a

4

; 6900 gallon septic tank and a drainfield with a trench area of 4800 square
feet. The design flow for this system is 4250 gallons per day. The
system serving the mill office and the assay lab is comprised of a 1900<

gallon septic tank and an absorption field with a trench area of 1710
j square feet. This second system has a design flow of 1000 gallons per day.
3

j Since we have only one set of drawings we are retaisiing them for our
j files., We thank you for your cooperation. If we can be of any further
i assistance please let us know.
J-

Sincerely yours,

UTAH WATER POLLUTION CO:0!ITIEE
i-

,/ ', ),s., >-
t:alvin K. Sudweeks*

Executive Secretary
)I _

IHi:ss-

) cc: Peter W. Harvey
San Juan County Health Department
Stato Mvisien of !b.alth. Price

1

4
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APPENDIX H [
1

1. Letter from Rio Algom Corporation to AEC dated February 26, J.974, '

regarding Barium Treatment Facility.
;

2. Letter from Dames and Moore to Rio Algom Corporation dated

February 22, 1974, regarding seepage from proposed Barium Treatment '#
e

f :

Facility.

3. Report of' Engineering Study, Pond Seepage and Embankment Stability,

Proposed Barium Chloride Treatr.2nt Facility, Lisbon Mine,

La Sal, Utah for Rio Algom Corporation, by Dames and Moore,

i

dated November 8, 1973.

4

i

|

1
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Rio Algom
RioTirito February 26th,1974.

ct
EMr. John F. Kendig, q d 6

Materials Branch, b ,p y ^

$' h y
,

M Q'f/- T

Directorate of Licensing,
?; ',9OUnited States Atomic Energy Commission,

Washington, D. C. 20545. S' g,c;:c, -[ dl
/"y .,

e6 9
Dear Mr. Kendig- y ,i

Furthe to my letter of 30th January 1974, we are attaching
copies of the following letters:

1. Letter from Dames & Moore of 22nd February re Seepage,
Preposed Barium Chloride Treatment Facihty, Lisbon Mine.
The expected scepage rate of some 7i feet per year based on
soil tests should be further reduced'by the alum floc ustd in
the initial trer.tment pond for the clarification of the mine
water, and by the fine barium precipitate in the radium
removal pond. There appears to be no necessity for additional
monitor wells at this time.

Barium treatment started 23rd January on mine water analyzing
65 to 70 pCi/l radium and the treated water is currently dis-
charged at 5 to 9 pCi/1. Alum addition will be instituted on
receipt of equipment on order to clarify the mine water and
improve the efficiency of the operation. Analyses of the effluent
are expected to be below 3 pCi/1 when alum is used.

2. A letter from the Bureau of Land Managemer Monticello of
19th February with attached Staff Report of 2Lt October 1971,
stating that there is no need for a diversion ditch at this time,
and that a specific decision en the necessity of a ditch may be
made at the conclusion of operations.

We trust th:tt this information is satisfactory.

Yours truly,

/ W
N1b

RDL/mm R. D. Lord.

RIO ALCou we.ES Liwif tD 120 A0ttact S REET *EST TORONTO 110 C AN AD A ate M1 40y TELEA 02 2M4 CABLE EIOT.!CaN
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P. S. - Also attached is a copy of the Dames & Moore Engineering Study
on Pond Seepage & Embankment Stability for Barium Chloride
Treatment Facility.
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February 22, 1974

Rio Algom Corporation
120 Adelaide Street West
Toronto 1, Ontario
Canada

Attention: Mr. Jack Calwell

Gentlemen:

Seepage
Proposed Barium Chloride Treatment

Facility
Lisbon FUne
La Sal, Utah
'For~Rio Alcom Corporation

This letter relates to your questions regarding the movement of seep-
'

.

, age from your proposed barium chloride treatment facility at the Lisbon Mine,
and the possibic need for monitor wells.

Both treatment ponds will be situated on the northwestward' sloping
surface of the drainage depression extending westward toward your tailings
ponds. The soils are believed to be residual from the weathering of the Burro
Canyon formation. Whether the soils are residual or transported, however, any
layering in them will slope to the west.'

The bedrock surface, which is developed on Burro Canyon sandstone,
also slopes westward. The base of the Burro Canyon sandstone at this location
forms a ridge with flanking troughs that slope to the northwest and southeast
away from the ridge, accord ._. to the structure contour map prepared by Rio
Algom Corporation.

t

Scepage will move to the northwest and west, conforming to the topog-
raphy, soil layering and bedrock surface, unless it reaches the top of the Brushy'

Basin shale. It then could move either northwest or southeast following the
troughs, unless restricted to one of these directions by an existing water tabic.

In our " Report of Engineering Study, Pond Seepage and Embankment*

Stability, Proposed Barium Chloride Treatment Facility, Lisbon tune, LaSal,
Utah, For Rio Algom Corporation", dated November 8,1973, we indicated that a
seepage rate not exceeding 0.25 inches per day would be experienced at the ponds

;
_ _ _ _ _ _ _
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Rio Algom Corporation
February 22, 1974
Page -2-

if constructed according to the recon =caded procedure. This is equivalent to
7.58 feet per year. The absence of distinct soil layering in our test borings
indicates that the horizontal and vertical soil perreabilities are essentially
similar at this location. lience, any seepage from the ponds would not be detected
for many years by monitor uells unless they were placed very close to the ponds.
Scepage following a westerly path would coalesco with the ground water cound be-
neath the tailings pond, and would becoce a part of that scepage system which is

'

already being conitored.

Although it is not expected that any seepage would move southeastward
unless it reached the surface of the Brushy Basin shale, adaptation of an exist-
ing exploration boring to serve as a monitor well in the area a few hundred feet
southeast of the ponds is being considered.

If you have any questions, please contact us.

Yours very truly,

DAMES & MOORE .

' h hA-

William E. Mead
Consulting Partner

WEH/pc

i

i

l
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November 8, 1973

~Rio Algom Corporation
120 Adelaide Street West
Toronto 1, Ontario

Attention: Mr. J. Calwell

Centlemen:

Six copics of our report entitled " Report of Engineering Study,
Pond Scepage and Embankment Stability, Propcsed Bariu.a Chloride Treatment
Facility, Lisbon Mine, La Sal, Utah, For Rio Algon Corporation," are
hercuith cubmitted.

The purpose and scope of our study were planned in discussions
between Mr. J. Calwell of Rio Algon Corporation and Mr. George Toland of
Dames & Moore. Authori:stion to proceed was provided by Mr. Calwell in
his letter of September 26, 1973.

The results of our stddy indicate that appropriate materials are
avr lable in the immediate siti area with which to construct a pond with
minimal leakage. By utilizing the recommended enbankment slopes, slope
stability will be assured under all normal design conditio.'s,

00o

We appreciate being able to provide this service for you. If you

have any questions, please contact us.

Yours very truly,

DAMES & MOORE

fd et

Geor C. Toland
Consulting Partner

CCT/JCK:ab Professional Engineer No. 2311
State of Utah

Enclosures

|
1

1
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REFORT OF ENGINEEni;;G STUDY
PO:;D SEEPAGE AND !. ;nANRIENT STABILIW;

PROPOSED BAnIL"! CHLORIDE TREAT'!ENT FACILITY
LISBON !!INE
LA SAL, UTAll
FOR RIO algal CORPORATION

-

s,

*

.~;
s.s *

,
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REPORT OF C:GINEERING STUDY

TOND SEEPACE AND C BANC ENT STABILITY

PROPOSED BARIC 1 CilLORIDE TREA21ENT FACILITI

LISBON 111NE

1A SAL, UTAll

FOR RIO AIEG1 CORPORATION

INTRODUCTION

'Ihis letter presents the results of our studies performed to

evaluate the scepage potential and embankment stability for the proposed

barium chloride treatment facility to be constructed at the Lisbon Mine.

The location of the mine with respect to La Sal, Utah and the surrounding

area is shown on Plate 1, Vicinity Map. The configuration proposed for the

barium chloride and alum treatment ponds is shown on Plate 2, Plot Plan.

FORPOSE AND SCOPE

The purpose and scope of this study were' determined in telephone

conversations between Mr. J. Calwell of Rio Algom Corporation and Mr.

George Toland of Dames & Moore. A summary 'of these conversations and
!

authorization to proceed with the study was provided in a 1ctter of |

September 26, 1973 by !!r. Calwell. The purpose of our study was to evaluate

the pond design as proposed by Rio Algom Corporation personnel and provide

recommendations regarding the stability of the proposed embankments and to

estimate the anticipated seepage. losses for a soil lined pond if native
'

materials are utilized for construction. To accomplish the above purpose,

the follouing scope was undertaken:
1

!

-smeers e as swnn -

''
_ _ _ _ _ _ _ _ _ _
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1. - A field program which consisted of a site reconnaissance

and the drilling of six borings, including two shallow
,

supplemental borings. In addition, disturbed bulk samoles

were obtained of prospective borrow materials.

I 2. The laboratory testing program to determine the strength,

compressibility and permeability of natural and remolded

specimens.

3. A program of engineering analyses to conclude with the

i preparation of this written report. ,

PROPOSED C01STRUCTION

The proposed barium chloride and alum treatment ponds will be

constructed in an unused area located to the cast of the plant site. The

proposed ponds will be contiguous with an existing vacuum cooling and fire

protection pond; the casternmost dike of the fire protection pond will be

incluesd in the dike system for the proposed treatment ponds.
,

. The proposed ponds will be of rectangular shape, with the 136

feet by 236 feet alum treatment pond being located adjacent to the fine,

protection pond. The barium chloride treatment pond will be 242 feet by
,

236 feet in plan and will be contiguous with the north side of the alum

treatment pond. To accommodate the sloping ground surface at the site, the

crest of the alum treatment pond will be at elevation 6731 feet, while the

crest of the barium chloride treatment pond 'will be at elevation 6715 feet.

The bote:m of the alum treatment pond will be at elevation 6719 with the,

sloping bottom of the barium chloride treatment pond at 6693 feet at its
'

lowest point.

mms e mou.

-- - -,
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The proposed pond embankments will have a crest width of 10 feet

and interior sideslopes of 3 horizontal to I vertical. As originally

proposed, the exterior sideslopes would be 1.5 horizontal to I vertical.

At the highest point the embankment would be approximately 22 feet high.

SITE CONDITIO?iS_

SURFACE:

The proposed site is an open field presently covered with grass

and sagebrush. The site area is bounded directly to the southwest by the

Rio Algom Corporation mill and on the other sides by open ficids. A

moderate growth of pinon and cedar trees are located on the southwest and

northwest sides of the site. The ground surface at the site is moderately

irrecular and slopes gradually to the northwest.

A dirt road from the plant area bisects the site in an cast-west

direction approximately midway through the site area. The site is similarly

bisected in a north-south direction by a fence. In the south portion of the

area, the ground surface was cicared and graded during construction of the

existing cooling pond. A dump area consisting of debris and metal materials

is located to the north of the dirt road extending through the site.

SUBSbEFACE:

Topsoil in the pond area is of negligibic thickness. The near-

surface soils at the site are cither reddish-brown mandy silt with clay or

claycy silt with sand. These soils were encountered extending to depths

ranging from 6.5 to 11.5 feet below adjacent grade, generally grading firmer

with depth. Bedrock, encountered immediately under?ying the surface soils,

consists generally of weathered gray or greenish-gray claycy siltstone.

e ,m., s . n m,n . .
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-Within the upper few feet the slitstone bedrock is highly weathered and is

relatively Lmpervious. With depth, the bedrock becomes more fractured and

broken and is therefore more permeabic.

Ground water was not encountered to the depths explored in any of

the borings at the site. Surface moist areas were uncovered in the area of

boring 3, however. The surface moisture is thought to be resulting from

runoff and not related to a ground water table.

, DISCUSSIONS AND RECO4!ENDATIONS

CENERAT.:

The results of our study indicate that the proposed ponds may be

feasibly constructed at the site selected, using natii; materials. We

understand, follouing discussions with Rio Algom Ls. .ation personnel, that

the pond design will likely be modified from the originally proposed con-

figuratian. These modifications will include a sloping instead of flat

pond bottom and other related changes to cvoid excavating in the bedrock at
~

the site. Our laboratory testing indicates relatively low permeability in

the upper bedrock strata, and therefore excavating the pond bottom to or

near the bedrock would be acceptable. More detailed discussions regarding

seepage, embankment stability and earthwork placement recommendations are

presented in subsequent sections of this report. Supporting data is pre- '

sented in the appendix. Data was also derived from our previous report

for the existing tailings dam dated October 2,1973.

SEEPACE CONTROL:

It is our understanding that requirements for construction of

' treatment ponds of this type indicate that minimal seepage will be tolerated.

I
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!A110wabic rates or quantity of scepage are not specified, however. In our

opinion, a rate of seepage not exceeding 0.25 inches per day would be an

acceptable maximum. This rate, projected over the entire pond area, would

result in a seepage loss of 10 gpm. We feel that a loss rate of approxi-

ma'tely 10 gpm will be experienced with the proposed ponds.

Due to the sloping ground surface at the site, considerable fill

will be required at the north end of the ponds, while cuts on the order of 8

feet are necessary at the south end. The permeability of properly placed
i

fill material, derived from either the borrow area or the south c'nd of th.

site, will be sufficiently low. In cut, however,.the natural soils at the

site exhibit layering and root holes and will require improvement procedures.

We recommend that all cut areas be overexcavated by a minimum of one-half

foot, and that the exposed cut surface be scarified and compacted and then

be covered by a one-half-foot thickness of compacted fill imported from the

borrow area.

EMBANDfENT STABILITY:

As presently proposed, the embankments will have interior slopes

of three horizontal to one vertical and a crest width of ten feet. Exterior

sideslopes as steep as one and one-halt horizontal to one vertical would be
'

desired to reduce earthwork quantities. We have reviewed the proposed

section and checked the stability for a steady seepage casa by the computer

I me thod. Our analyses, by the ordinary method of slices procedure, indicate

that the proposed section would theoretically be stable, with a computed

safety factor in excess of 2.0 under both static and moderate earthquake
|
'

conditions. However, in consideration of the desired long-term use of the

,

DMMEL C MOT:

:
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facility, the necessity for safe containment of material within the pond

and practical factors such as case of maintenance and protection from ero-

sion, we recommend the maximum exterior slopes be no steeper than two hori-

zontal to one vertical. Settlements of the embankments due to consolidation

of fill and natural soils should be well within tolerabic lbnits.
EARTINORK:

Site Preparation. The proposed site should be stripped of all

vegetation, debris and other existing materials unsuitable for support of

the proposed ponds. We estimate that a depth of stripping of one to two

inches would be required to remove vegetation and major roots.

Fill Materials. Materials utilized as fill will generally be

those materials excavated in cut sections within the pond area, supplemented

by borrou from the existing area to the south. Fill material should be

limited to the sandy silt with clay to claycy silt soils at the site, or the

weathered bedrock. Soilt which are predominantly sand or bedrock materials

and are not sufficiently weathered to remold into soil when compacted should

be avoided near the interior of the pond; These materials can be incor-

porated into exterior slopes, however, if desired.

Fill Installation. All fill materials should be placed in layers

not exceeding eight inches in loose thickness and be compacted to a minimum

dry density of 90 percent of the maximum dry density as determined by the

A.A.S.II.O.* T180, Method of Compaction. Sheepsfoot or tamping foot-type

squipment is recommended. Cut areas should be overexcavated by one-half foot
_

*American Association of State liighway Officials.
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and the underlying surfaces scarified and compacted to the standards for

fill. Additional compacted fill should then be added to bring areas to

final grade.

OTHER CONSTRUCTTON:

The preliminary plot plan received from Rio Algom Corporation

indicates other facilitics in the pond area which should be specifically

designed for a soil-lined pond. This equipment includes the pond discharge

launder between the alum treatment pond and the barium chloride treatment

pond, the emergency overflow from the barium chloride treatment pond and

the pipeline through the dike and Icading to the pump house. We recommend

that the overflow and launder be constructed sufficiently long to avoid undue ,

turbulence and subsequent crosion of the pond interior. The overflow exit
,

shot:Id be extended to discharge beyond the toe of the exterior slope.

Scepage along the pipeline should be prevented by constructing a large

see page flange within the dike and at right angles to the pipe. We recom-
4

mend that the flange be a minimum of f'ive feet in ' diameter. It is our

taderstanding that these recommendations have been incorporated into the
a

[ final designs.

! INSPECTION:
I

All carthwork operations should be monitored closely by qualified

engineering personnel to insure compliance with the intent of the job

specifications. Testing should be performed to substantiate the degree of

compaction achieved. Particular attention should be directed toward the

pla%ement of the upper one foot of fill in the pond interiors.

o0o

,
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!

The_ following plates and appendix are attached and complete this

report:

! Plate 1 Vicinity Map-

Plate 2 - Plot Plan

Plate 3 - Recommended Embankment Section
4

Appendix .- Field Exploration and Laboratory Tests.

Respectfully submitted,
)
!

DAMES & MOORE

J[
$ Georg C. Toland

Consulting Partner
Professional Engineer No. 2311

GCT/JCK:ab State of Utah
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APPENDTX

FIEID EXPLORATION AND IABORATORY TESTS

FIET.D EXptORATTON:

.The subsurface conditions at the site of the proposed pond were

investigated by drilling a total of four exploration borings and two sup-

piemental borings. The main exploration borings extended to depths ranging

from 21.0 to 29.5 feet below existing grade. The two supplemental borings

j drilled adjacent to borings 1 and 2 and labeled 1A and 2A, respectively,

were drilled to shallower depths to obtain samples of the near-surface

materials. The exploration borings were drilled with truck mounted rotary-
4

type drilling equipment using water as a drilling medium. The locations of
,

the borings are shown on Plate 2, Plot Plan, in the text of this report.

The field exploration program was conducted and supervised by an

experienced soils engineer from our office. Disturbed soil. samples were
a

obtained from the borings using a standard two-inch outside diameter split-

spoon sampler. Undisturbed sampics were obtained using the Dames & Moore
i

soil sampler as shown on Plate A-3, Soil Sampler Type U. As can be noted'

on the boring logs, borings 1 and 2 were sampled using the split-spoon

sampler while borings 1A, 2A, 3 and 4 were sampled using t'e Dames & Mooreh,

i Type U Sami ler. Bulk disturbed samples were obtained from prospective
;

borrow are s located to the south of the proposed pond area to prcvide

additional material for iaboratory testing. The soils encountered were

classified by visual and textural examination in the field and a complete

log was maintained of each boring. The field classifications were reviewed

and revised, if necessary, following supplemental inspection and testing in

'
a,n en s. c ewnn,---
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our laboratory. Craphical representation of the soils encountered in the

exploration borings is presented on Plates A-1A through A-1C, Log of

Borings. The nomenclature used to describe the soil types encountered

. appears on Plate A-2, Unified Soil Classification System.
.

LABORATORY TESTS:

Cencral. To determine the engineering characteristics of the

various soils encountered in the borings and prospective borrow area,

several types of soil tests were performed. The testing program included a

series of moisture and density tests, gradation analyses, consolidation

tests, compaction tests, permeability determinations, strength tests and

sulfate analyses. Discussions of the individual tests are presented below.

Moisture a ni Density Tests. Moisture and density tests were per-

formed on selected undisturbed sampics to determine the in-situ moisture

content and dry density of the soils. This is used to aid in classifying

the soils and to help correlate other test data. The results of the

moisture and density tests are..present'ed to the left of the boring logs on

Plates A-1A through A-1C.

Gradation Tests. Partial gradation tests were performed by

washing represencative materials on the No. 200 sieve. This test indicates

the percentage of coarse grained and fine grained components in the soil

and ass'ists in classifying the various soils. The results of the partial-

gradation tests are presented on the following page.

sea m u. n n osei
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Cample Depth Soil Percentage Passing
'

Location in Feet- Type No. 200 Sieve

1A' 8.0 Siltstone 52.2

2A 0.5 ML/SM 50.1

3 4.5 ML/SM 79.8

i 4 1.0 ML 78.9

Bulk Sample #2 Surface ML/SM 60.0

Bulk Sample #5 Surface ML/CL 70.4,

1

Consolidation Tests. A consolidation test was performed on a

representative undisturbed sample of near-surface soil from the lower

elevation portions of the site. The results of the tests are utilized in

estimating the amount of settlement which would occur under the embankment.
,

f

The test method is described on Plate A-4, Method of Performing Consolida-
1

| tion Tests. The test results are presented on Plate A-5, Consolidation Test

1 Data.

Compaction Tests. A' compaction test was performed on a represen-

tative bulk sample of the soils found in the proposed borrow area and was

conducted in accordance with the method described on Plate A-6, Method of.

1

Performing Compaction Tests. ~ The results of the tests are utilized -in the

preparation of recompacted specimens and are shown on Plate A-7, Compaction

Test Data.

.
Percolation Tests. Laboratory percolation tests were performed

1 .

to aid in estisaating the aicount of scepage which would occur from a soil

lined pond. - Tests were performed on undisturbed samples of the soils and
,

bedrock at the site and on recompacted specimens prepared from material"
~

f

4

4 . E974 M t G B M Oilt.
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1

obtained in the proposed borrow area. The method utilia.ed in performing i

the tests is presented on Plate A-8, Method of Performing Percolation Tests.

The test results are presented in tabular form below:

Depth Soil Permeability Rate (K)
Sample In Feet Type In Feet Per Year

Boring 1A 8.0 Siltstone 0.5

Boring 2A 4.5 ML/SM 145.

Boring 3 0.5 ML/SM 0.4

Boring 3 11.S Siltstone 0.4

Bulk Sample No.5 Surface ML/CL 2.0

Bulk Sampic No.5 Surface ML/CL 3.5

Direct Shear Tests. Several direct shear tests were performed on

recompactea samples of prospective embanicaent material. Tine strenglia

characteristics obtained were utilized in determining the stability of the

proposed embankment. The tests were performed in accordance with the method

described on Plate A-9, Method .of Performing Direct Shear and Friction Tests.

The test results are presented in tabular form below:

Soil Normal Pressure Yield Shear
Sampic Type In PSF Strength In PSF

Bulk Sample No. 5 ML/CL 1,000 1,100

Bulk Sample No. 5 ML/CL 2,000 1,200

Bulk Sampic No. 5 ML/CL 3,000 1,200

Bulk Sample No. 5 ML/CL .. ,000 1,600

Soluble Sulfates D'etermination. To determine the amount of

soluble materials in the on-site soils, two tests were perfonned on repte-

sentative sampics, one from the pond area and one from the borrow area. The

test results are tabulated on the fo'11owing page.

EEEt r.* R;f. El M(if 4 ** *
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i Calcium Magnesium Sodium Total

' Sample. Depth Sulfate Sulfate Sulfate Soluble
Location In Feet CaSO4 MgSO4 NASO 4_ Solids

Bulk Sample No.4 4.0 0.069 0.028 0.019 0.118

Boring 1A 4.5 0.085 0.015 0.012 0.114

000

The following plates are attached and complete this appendix:

Plates A-1A through A-1C - Log of Borings

Plate A 2 - Unified Soil Classification System.

; . Plate A-3 - Soil Sampler Type U

Method of Performing ConsolidationPlate A-4 -

Tests
.

Consolidation Test DataPlate A-5 -

i>1 ate A-6 - Hethod of Performing Compaction;

Tests

Plate A-7 Compaction Test Data-

j- Plate A-8 Method of Perfonning Percolation-

. Tests

Method of Performing Direct ShearPlate s-9 -

and Friction Tests.

+
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CONSOLIDATION TESTS ARE PERI'ORMED TO EVALUATE Tite VOLUME CilANGES OF SOILS SUBJECTED

TO INCRE ASED LOADS. TIME-CONSOLIDATION AND PRESSURE-CONSOLIDATION CURVES 3foY BE PLOT-

TED FROM Tile DATA OBTAINED IN Tile TESTS. ENGINEERING ANALYSES B ASED ON TilESE CURVES

| kJ PERMIT EST1 MATES TO DE AIADE OF TiiE PROBABLE MAGNITUDE AND RATE OF SETTLE \ TENT OF Tile
*T
o

TESTED SollS UNDER APPLat.D I.OADS.
m
22
O
M
8, EACll SAMPLE IS 'IESTED 41T!!!N DRASS RINGS Tto AND ONE.
a: m

{IIALF INCllES IN DIAMETER ANI) ONE INCil IN LENGTil. UNDIS- ! .

Kh *

TURDED SAMPilS OF IN-PLACE SOILS ARE TESTED IN RINGS *

- .r -]; j

CID--
1]

TAKEN FROM Tile SAMPLING DEVICE IN TillCil Tile SAMPLES

W e se i \ *TERE OBTAINED. LOOSE SAMPLES OF SOILS TO BE USED IN '"

\ ~ ~ --

CONSTRUCTING EARTil FILLS ARE CO\tPACTED IN RINGS TO [ \ q'

PREDETERMINED CONDITIONS AND TESTED. {} s'

~

IN TESTING. Tile SAMPLE IS RIGIDLY CONFINED LATERALLY

DEAD LOAD-PNEUMATICBY Ti!E BRASS hlNG. AXIAL LOADS ARE TRANSMITTED TO Tile
CONSOLICOMETER

ENDS OF Tile SAMPEE BY POROUS DISKS. Tile DISKS ALI.OT
ta

J
.

E DRAINAGE OF Ti!E LOADED SAMPLE. Tile ANIAL COMPRESSION OR ENPANSION OF Tile SAMPLE IS

klEASURED BY A MICROMETER DIAL INDICATOR AT APPROPRIATE TIME INTERVALS AFTER EACit

LOAD INCREMENT IS APPLIED. EACli LOAD IS ORDINARILY TWICE TiiE PRECEDING LOAD. Tile IN-

CREMENTS ARI: SELECTFD 10 ODTAIN CONSOLIDATION DATA REPRESENTING Tite FIELD LOADING

$ CONDITIONS FOR tillCil Tile TEST IS BEING PERFORMED. EACil LOAli INCREMENT IS ALLO 1 ED TO
E

ACT OVER AN INTERVAL OF TIME DEPENDENT ON Tile TYPE AND ENTENT OF Tile SOIL IN TIIE
>.
* FIELD.

S
5

a5
METHOD OF PERFORMING COT:SOLIDATION TESTS

F

[ DAMCG G MOOff t1

PLATE A-4
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IT ll AS Ill:EN ESTAll!.lSilED TilAT
t HEN COMPACTING ITI DitT IS lit:LD
CONST ANT. Till: DI:NSITY OF A -

ROI.I.I:D EARTil I !!.L INCR E ASES b.
11Til ADDED MOIST UR E UNTIL A

g MAXIMl:M DRY DENSITY IS OllTAINED !
< AT A MOISTURE CONTFNT TERMED

1!IE " OPTIMUM MOISTUR E CON-
g TIC NT." A F TER TillCil Ti1E DRY

DENSF. Y DI:CRE ASES. Tile COM-
',

.

1 PACTION CURVE S!!OTING Tile RE- fiDp LATIONSillP DET4El:N DENSITY ANDb" MOISTURE CONTENT I OR A SPECIFIC
COMPA CTING EFFORT IS DETER. f
MINED BY EXI'ERIMENTAL METilODS. j
TWO ComtONLY USED METilODS ARE |
DESCRIDED IN TiiE FOLLotlNG i

PA R AGR A PilS. *

FOR Tile " STANDARD A.A.S.l!.O." .I |
( A .S.T.M. DMS-5ST & A . A .S.f l.O. iTl: I '

T99 57) MElllOD OF COMPACTION A 7<" !-
PORTION OF Tile SOIL SAMPLE n,

, ,

PASSING Tite NO. 4 SIEVE IS COM- { p
', .] 8,

D *PACTED AT A SPECIFIC MOISTURE
b'. ; %]drnvrrvT tv Tunri s:Qir s t iAvrns

IN A STANDARD COMPACTION CY-
SOME APPARATUS FOR PERFORMING COMPACTlGN TESTSLINDER llAVING A VOLUME OF 1/30 Shows. from left to right. 5 1/2 pound rammer (sleeve

CUDIC FOOT. USING TTENTY-FIVE controlling 12' height of drop removed) 1/30 cubic-
12-INCil DLOtS OF A STANDARD 5-1/2 foot cylinder with removable collar and base plate,
POUND RAMMER TO COMPACT EACil and 10 pound rammer wi thin sleeve.

1.A YE R.g
.J

E IN TIIE " MODIFIED A . * S.II.O." ( A.S.T.M. D-1557-58T & A.A.S.II.O. T 180-57) METilOD OF COMPACT.ON
A PORTION OF Tile SOIL SAMPLE PASSING Tile NO. 4 SIEVE IS COMPACTED AT A SPECIFIC MOISTURE
CONTENT IN FIVE LQUAL LAYERS IN A STANT'ARD COMPACTION CYLINDER IIAVING A VOLUME OF
1/30 CUlllC FOOT. USING TTENTY-FIVE 18-INCll BLOTS OF A 10-POUND RAMMER TO COMPACT EACil
LAYER. SEVERAL VARIATIONS OF TIIESE COMPACTION TESTING METilODS ARE OFTEN USED AND
TilESE ARE DESCRiflED IN A. A.S.II.O. & A.S.T.M. SPECIFICATIONS.

FOR DOTit METl!ODS. TiiE TET DENSITY OF TliE COMPACTED SAMPLE IS DETER 1GNED BY TEIGitING
Tite KNOTN VOLUME OF SOIL; Tile MOISTURE CONTENT. BY MEASURING THE LOSS OF % E!GitT OF A

9 PORTION OF Tile SAMPLL tilEN OVEN DRIED; AND Tile DRY DENSITY. BY COMPUTING IT FROM Tile
BET DENSITY AND MOISTURE CONTENT. A SERIES OF SUCll COMPACTIONS IS PERFORMED AT IN-

b CREASING MOISTUl\E CONTENTS UNTIL A SUFFICIENT NUMBER OF POINTS DEFINING Tile MOISTURE.
DENSITY RELATIONsillP llAVE LEEN OHTAIN! D TO PERMIT TIIE PLOTTING OF T!!E COMPACTION

O
CURVE. Tile MAXIMUM DRY DENSITY AND OPTIMUM MOISTURE CONTENT FOR Tile PaRTICULAR COM-g

y PACTING EFFORT ARE DETERMINED FROlt Tile COMPACTION CURVE.
w

35
f.1ETHOD OF PERFORT.ilNG COr.1 PACT 10N TESTS

(STANDARD AND MODIFIED A.A.S.H.O. METHODS)

suussa moonc

PLATE A-6
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Dull' SAMPLE NO. 5 H-32
SAMPLE NO.
SOIL _REDDISil-f'ROWN CidyYEY SILT WITH FINE SANO (ML-CL)
LOCATION.EESQOy_ AREA sot. Til CF FO5ffSITE

' ~~

._. 0 PERCENTl0OPTIMUM ' O!STURE CCNTENT ~

12 3 LCS. PER CUBlC' FCOT,, MAXIMUM DRY DENSITY,C. A. A.S. H.O. TicoMETHOD OF COMPACTIONg
u

w 'u
*5 E

O O l.tOISTURE CortTENT IN % OF DRY WEIGHT
O 5 10 15 20 25

15 0q
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n
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; COMPACTION TEST DATA
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'lhe quer.tity and the velocity
,

of flow of water ableh will es-
h

. . . . . i . > . . . . . . . . . e
cope throu6h an earth stmeture ,

l' I I
'

'

or pereclate through soll are

tJ dependant upon tre peersbility * * ll * * * * * * * * * * ***
' >-
4
O of the earth structure or soil.

The perreability of soil has
.!, . , . . . . . . . .

often been calculated ty en.pir-

p ical formulas but it best de-
1 03

, , . . . . . . - (. ||
*

termined by laboratory tests, . .. .

i *
especially in the case of ecm-

|
4

Ikl I l,t.|I .-r,. . != '

pacted soils. I I ;. !,
A,T :]' T : ' ,.

T T_
| .] - i.IA one-inch len6th "of the

- . ..-o ..~ ,e m- .ea. m w
'

- w.mm.s
, ,

. . . . ..
* *

;
core ssn:ple is sealed in the

_ . . ., . ~ . _ - - . , - - - .g--
.

I
gercolation app rat us. placei ,

,
i -

q
onder a confining load, or sur- k;

j .-

charge pressure, and subjectei { <... .~,,-.c_ta rs ~ ,a g # u ,, e s j , n r,-w 1'. .,

to the pawsur e o." e im .. head ,"************* : 5 * 4 * **

of mater. The percolation rate ! | !!
'

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

is corruted frca the measure- , _ _ . , _ _
. ._ .w_..m..~

,. . . . . . . .a s, ,a .

6 . =a a a
g

sents of the volume of eater r |j g*

)7 ' ba'- if.. -, ,

|
-

,j% Q,*
Iwhich flons throw;h the rzmple - .,W [.d in a series of time intervals. ' '.

- .o
' , -s.

?.es.

These rates are usually ex.
. ___ ,m __ _ . E ',_ _'!*a

;

pressed as the velocity of ficw

AITARATUS FOR FERF0EMING FERC0!/.TIONS TESTS
in feet per year under a hy-

Shows tests in progress on ei& t samples simultaneously.h
draulic gradient of me and at

a terrperature of:D degrees Centigrade. The rate so exprersed may be adjusted for any set of conditions involvir.s

the see coil by crploying established physical laws. Generally, the percolation rate varies over a wide range at

the begir.ning of the test and graba11y approaches equilibrium as the test progrecses.
>
S Ibring the performance of the test, continuous readings of the deflection of the sample are taken by rieans of

O micrometer dial couErs. The amount of ecrTression or expansion, erpressed as a percentage of the ori61nal lengthw
W
v of the sar ple is a valuable indication of the ccrrpression. of the soll which will occur under the action of load or
to

the expsnsica of the sail es caturatim t.tes plaec.a

e

METHOD OF PERFO.T.* LNG PERCOLATION TESTS

.

.-.. . -oo n . 3
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DlitECT filEAR TESTS ARE PERFORMED 10 DETER \llNE

Tile Slid ARING STRLNGllts OF SOILS. FRICTION TESTS _

ARE PFRIOttMI D TO DETERMINE Tile l idCTIONAL RE-
~~ ~~ ',"

SISTANCES liETa EEN SO!!.% AND VARIOUS OTilER MATE. d t' j

f5 it j*
.i

w RI ALS SUCil AS it OUD, STEEL, OR CONCRETE. Tile TESTS J ' ~"- . [ .
,

t -. ,->- ~ _ ryARE PERFORMED IN Tile LAllOR ATORY TO SIMULATE #-[<)gj;
'

o _

ANTICIPATED FILLD CONDITIONS. kp
'

- ~

- -;n
F :.:=:-5

6

h EACll SAMPLE IS TFSTED WITilIN TilREE DRASS RINGS,

TWO AND ONL.llAI.F INCllES IN DIAMETER AND ONE INCll

IN LENGTil. UNDISTURDED SA\lPLES OF IN PLACE SO!LS

ARE TESTED IN RINGS TAKEN FROM Tile SAMPLING

DEVICE IN 1Lil!Cil Tl!!; SAMPLES Wl:RE OliTAINED. LOOSE SAMPLES OF SOILS TO DE USED IN CON-

STRUC11NG EARTil FILLS ARE COMPACTED IN RINGS TO PREDETERMINED CONDITIONS AND TESTED.

DIRECT SiirAR T ESTS

A TilREE-INCll LENG111 OF Tile SAMPLE IS TESTED IN DIRECT DOUDLE SilEAR. A CONSTANT PRES-

SURE, APPROPRIATE TO Tile CONDITIONS OF TIIF PROBLEM FOR WillCll Till: TEST IS IIEING PER-

t UKMhD IS APPLIED NORMAL 10 Tile END5 OF Tilt SAMPLE IllROUGil POROUS STONES. A SIIEARING

FAILURE OF Ti!E SAMPLE IS CAUSED BY MOVING Tile CENTER RING IN A DIRI.CTION PERPl.NDICULAR

10 Tile AXIS OF Tile SAtlPLE. TRANSVERSE MOVEMENT OF Tile OUTER RINGS IS PREVENTED.

w Tile SilEARING FAILURE MAY DE ACCOMPLISilED BY APPLYING TO Tile CENTER RING EITilER Aa
CONSTANT RATE OF LOAD, A CONSTANT RATE OF DEFLECTION, OR INCREMENTS OF LOAD OR DE-

FLECTION. IN L ACll CASE, Tile SilE ARING LOAD AND Tile DEFLECTIONS IN DOTil TIIE AXIAL AND

TRANSVERSE DIREC1 TONS ARE RECORDED AND PLOTTED. Tile SilEARU;O ;TRENGill OF TIIE SO!L

IS DETERMINED FROM Tile RESULTING LOAD-DE!;LECTION CURVES.

FRICTION TrSTSg
<
O IN ORDER TO DETERMINE Tile FRIC110NAL RESISTANCE DETWEEN SOIL AND Tile SURFACESOF VARIOUS

MATERI ALS, Tile CENTER RING OF bollIN lilF. DIRECT SilEAR TEST IS REPLACED BY A DISK OF Tilep
c3

MATERI AL TO DE TESTED. Tile TEST IS TIIEN PERFORMED IN Tile SAME MANNER AS Tile DIRECT
O
w SilEAR TEST DY FORCING Tile DISK OF MATERI AL FROM Tile SOIL SURF ACES.
5
m

>- Z
G3 O

METHOD OF PERFOTJalNG DIRECT SHIAR AND FRICTION TESTS
=
e
4

b
2 smurn a mooseu
,.

d PLATC A - 9'
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APPENDIX I

1. Application For Permit to Discharge or Work in Navigable Waters

and Their Tributaries.
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ronsa4 pauvan
.

i
*

OMB NO. 49 A o400

)
~ DEPMITUENT OF THE ARMY, CORPS CF ENGINEERS

APPLICATION FOf'. PERMT TO D41. CHARGE OR WORK IN NAVIGACLE WATEHS AND THEfR TRfHUTARfES

1. State Apphcat.on Number (to be asugned by Coeps of Engineers) ,

|
FECTION L GENERAL INFORMATION*

2. N3-e of appheani and i,ii. of ugn g office.f RIO ALGOM CORPORATION

G Rdlhino Vice-President'

3. IAsil ng r.ddress of applicarit
Head Offi.ce: 120 Adelaide Street Welt.

Toronto 110.
O tario, CanMa.A '

,

Area Office: P. O. Box 610.
Moab, Utah. 84532.

4. Nsme, address, telephosie number and ter's of apphcant's authorised agent for permit emphcation coord nation and corresponoance.
P fmPnRen&LeLEninoqmental Enghmer.a
Rio Algom Mines Limited.
1.20 Adelaide Street Vr_'est.
Toronto 110. Ontario. Canada.

Refer to the pemphlet entetted *" Permits for Work and Structures m and for pisenarges or Depuss beau N. 42.'c ?.' tmNOTE TO APPLICANT:
bef ore attemptmg to compdete this form.

R?quared inf ormateon
a. Ata information contamad en this apphcation weal, upon request be made available to the pubhc for mspecteun and copying. A saparate sheet

entatied ** Cunt dente.i Anmers" must be used to set out enformatson which 35 considered by the apphcant to constitute traJe s.crets or com.
merciaf or (mancial informahon of a confidentui nature. The meermation raust caearfy indicate the stem number to whech et apphas.Cen-
fidential treatment can be cons.dered only fc,e that information for whech a speciisc written request of contecentiabty has been m.nds on the
attached sheet. However in no event well identif scateon of the contents and frequency of a osscharge ce recognesed as contenentaat or previleged
informateon.

b. The appheant shast furnish such suoptomentary mformation as as required by the District Engineer m order to evaluate fully an appheat.on.
c. If add'taunal susce es needed for a complete response to any stem on thes form, attach a sheet entitled " Additional information."indecate on

that sheet the , tem numbers to which answers apply.
4<.hed to this appbcation. Other papers which must be attached to this appheateon melude.

d. Drawings required by etems 20 and 21 should be at:af apphcable copees of a water quairty certification or a written commumcation which describes water qual tv empact (see item 22 and item 10
of Section il belowp, the addit.onas mformat.on sneettsi m "c" above. and the conhdentsat mf ormaison sheet described m "a*' above.

if ang descharge or depout as mvolved, an apphcahon fee of $100 must be submitted with this apphcation. An additional $50 is requered for each
Fees

additional poent of discharge or deposet.
Signature

4. If a discharge es involved, an apphcation submitted by a corporation must be signed by the priticepal esecuteve officer of that corporation or byan offic.at of the ,enti of corporate vice proudent or above who reports directly to such prmespai esecutive officer and who has been dessgesated
by the prmcipes e.. cat.ve officer to make such dophcations on varialf of the corporation. in the case of a partnersnip or a sole proprestorship.
the appheahon must he signed by a general partner or ene prope.etor. Other t gnature requirements are discussed m the pamphlet..

A If no discharge es mvolved, an application may be signed by the applicant or het authorered agent.

Apphcation es hereby made f ar a permet or permets to authorsas the actsvities described hereen. I cettefy that I am famshar with the inforenatioO
contaened m this apphcateen, and that to the best of my knowledge and behet such enforenasson as true, complete. and accurate.

[] h k (U t 6.o
S'en'aiure of A# scant

! 18 U.S.C. Sect.on 1001 provides that:

Moe'er. en any matter withm the suresdiction of any department or agency of the United States knowingly and wdfully falufies conceals or
covers up by any trocat. scheme, or device a matersal fact.or malies any fahe, fectitious or fraudulent statements or representations or maltes
O' #Ses any f abe weshnq or docurnent knowing same to contain any f alse, f actitious or f raudulent statement or entry, shall be tened not more
than $10.000 of emps.soned not more sharmfive years, or both.3

,_ .

FOR CORPS OF ENGINEERS USE ONLY4

1
Acronym name of apphca .t Are discharea structures

fWlagor? Minor? N/A7

Date recewed. form not compaete - - _

Cate received, forne e $mplete Date sent to EPA. form not complete - - - - - * -

-- --- --
but without cernfic.t,

-- -- -- Date sent to EPA,NOAA. 0/l. AEC.
--Dat* recewed. foem compsete

-- -- -- FCC in complete form -- -
Dele of CertJLat. --

day me yr
d.y mo yr

INGSoqM Page 1 of 3
M
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5. Date (Office une onty)
.

August to_ !.911

G. Check type of a,,pi. cation: 7. Number of crivna' apphcation 'fmo dev yr

a. o,,gmai @ C 001b. ne.,s=a

8. Name of f acelity wnere discharge or construction will occur.

Utah Project
-

.

J

9. Full maeleng address of facelery named m item 8 above.

Rio Algom Corporation,
P.O. Env 610.
Moab. Utah 84532.

10. Names and nsamng addrenes of all adjoamng property owners whs.se property also adjoins the waterway.

See attached Ficure 4.

11. Check to mdecste tha nature of the proposed activity:

ha. Dredging b. Construction c. Construction with Discharge b. Discharge only

12. ., _ e .. ., .- - . -..-.e ..~.t.on .n mont-.

Possibly continuing for expected 8 year life of the mine.
If application es for a discharge:

13. List intak e sources

Estimated Volume in Million
Source Gallons Per day or Fraction

Thereof
Mumcepal or private water supply systern -- -.--

- . - - - ( 21 Well fleidSurf ace watw body --- - 1= d 1 [. g7 g ggpGround water
.

Other - - - _ . - -

14. Describe water usage wethm the plant

Estimated Volume in Mittwn
Type Gallons Per day or Frecs.on

Thereof
Cooieng water _ ._ .

Boeler Feed water - - - -.

Process water . 0.---

Sanitary system * _ - - . O. 3.
Other _ - . _ ._

15. List volume of discharges or somes other than into navegable waters.
2

Estimated Volume !n M.tison
Type Gallons Per day or Fracteon

The. cot
Municipas waste treatment system -- - -.- -

Surf ace containment _ . - -

Underground disposal
_ __ _

Weste Acceptance farms
- - .

E veporatson
- - _.

Consumption
,,

,,,,. _ _-+

ind.eai. numne, empiovees ser,ed ,e, day 160
Note: All above volumes are estimates only of future volumes.

- -.
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(Off.ca use only)
- f! sfructures emnt, or dre<fyn<j f.Lem er other construction will occur, the

pr,cese fucateon of the activity noust be descrehad.

s. N,m. the corporate boundatees within wh.ch the strustu es enest or the
r

ac t.vety well occur.
Coun Ci orTown

Utah u. San'. Yuan is. 'Eso 29S Rance 24EState
is.

to. Name of waterway at tholocateon of the activsty

West Coyote Nach
ig,

20. Mass and sketches which show the location and character of each structure or activity, encluding any and all outf all devices,dispersive devices,
and non structural pomts of ciascharge, must 1,e attached to this applacation.

21. For construct on or werk an navegaane waters for which a separate permit es sougn unoer 33 U.S.C. 403, the character of each structure must be
to:ly shown on detaa;ed plans to os su' mitted wit!t this appiscation. Note on the drawings show structures for which separate discharg,e enforma-u
tion iSection 11 of this fermi sus beori schmitted.

5 appsovals or denials granted by Federal, interstate, State or local agencier for any .rructures, construction, discharges or deposits22. List .
described en th s appiscation.

Type of document Id. No. Date issuing Agency

Letter attached Appendix A 13 July 1970 C. K. Sudwechs,
Utah Water P(llution

Committee,
Bureau of Environmental

Health,
Salt Lake City

1

23. Check if facility existed or was lawfully under construction preor to Apra 3,1970.

24. II deedging or filhng will occur:

State the type of materials involved, their volume en cubic yards, and the proposed method of measurement.

N/A |
)

I

25. Describe the proposed method of instrumentat on which wdl be used to measure the volume of any sohds which may be deposeted and to
determene its of f act upon the waterway.

N/A

_

26. State rates and pereeds of deposesson descrebed in item 25.

N/A

_

EfifG FOf4M Pege 3 of 3
h4AY 71
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,

SECTION ll. PLANT PROCESS AND DISCH ARGE DESCRIPTIONe

__.us. ..ede,c,.6a 6 ow.s soff .u oney) -

, , , , , , , , , , , , , , , , , , , , ,
o. r.e,eni n. r.o.-d - , , , , , , , ,

orchanged

5snia of corporate boundares willum wheds the point of descharge es located. 6. Osacharge 5esial No.
si. county c.tv '' 001Town

Range 24F[x Utah 4. San Juan s. Tsp 29S
-

...e th. p..c.s. . .tm .I .he po.nt of d. g .. N.m. of wat.,w.y . the po.nt of d. ha,g..

7. t a.. ud. __. _38. oeg,..u _1L u.n:._20_ so. West Coyote Wash
s. tt ne. iud. _ _J Q2. oeg,ee.:._1 L u.n: __50_ s . (La Sal Junction Quadrangle, USGS

N3815 - W10915/15)
10. Has opphcation for water qualary certifscation or descreption of smpact been readei if so, give date;

oate Oneck if certifeste Name issuing Agency
is attached to form

_ _ _ _ . . _ _ _ __ Not mnde
mo day yr

11. Naerative descript.on of act vety tenclude terms of general 4d git Standard industries Classification, and specific manufacturing proces*).

Disposal of mine and shaft seepage water pumped to surface.
i

i

i

.- .

12. standard industrial classif cation number. 11 Pr ncipal product. 14. Amount of prencapal product produced
per day.

SIC 10-14 _ Uranium ore 500 tons / day _ milled .
*

1S. Principal row matersal. 16. Amount of principal raw masersal 17. Numoer of batch discharges per day.
consumed per day.

| Pump discharge
as required.

18. Average gaslons per besch rincharge. 13. Date dischares began. 20. Date aescharge west begin.

' Mine serpngo variable. Ihrch _3_ 11_ ___
me day yr sno day v'

ai. oe,c, w . ebai.,-eni p,.ci.ces.
4

See attached, Annendix B.

I

_

-_

_ - - -

_
-

""u"['yy","43G-1
_

Pa 2e 1 o' *

. . ~ _ __ _
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n - PilVSICAL Of SCRIPl!U.: OF 4.*;iAKE WAna A:4D m' CliAl:GEJ
~ '

no t eec. ou. univi

i t.t ek e D eset.aega

( - Dacharge Serial 'eo.

001

+ + % g '+M
Par ;.ee *:ce

newl tCodel (1) (2) (3) (4) (5) (6) 471
_

n.
.c n a.r< dw) min. ) up to 200 150 120 1200 Monthly ABSam
00058

!$soo 7. 4 to 7. 7 7.8 ? ? Occasional ABS

$!t7,'i'i ;*, 51 io Apptox."

7=2a 57" F. 75 7 ? Occasiona L ABS
Tempeesture

AI)I)ToX-tsumme,i i n 7,74o27 75 ? ? Occasiona ' ABS,

.

23. DISCH ARGE C0fjTEfJTS
S

k > h >
5 E 5 E 5 5

PARAMETER y fPARAMETER 0 g PARAMETER g
k < k 4 b

Colet Alum num Neck el
CooJo 01106 X c1067 7
Tushadety Antemony Selensum

_o0070 X oiO97 X c1147 X
Hedeosctevety Arwmc S eiw e'
740so X c1002 X 01077 X
Hardneu Dervilium Potauaum
00900 X 01012 X 00937 X
Soluts sa .um Soneum

X00soo X o:0o7 X 00929
Ammon.a so,on Titanium

7 01152 700G10 X 01022
Oegan.c testeoen Cadmium Tin
0060s X 01027 X 01102 7
N.teate Catcsum Zinc

X c1092 X. ocs2o - X oo91s

y';'*, No analysis yet CQ'| ? ^M'i x""

Phow horus Chromeum O.8 and Grease
7ocG65 X oio3.s X cosso

sustate coupe, rhenois
C0045 X X Xc1032 3273o
Sust.de gron Surf actants

_ coy X oio.is X an2so X
Sulfire | Lead Choosinated Hydrocarnons
00740 7 I giosi X 74052 X
8eom.de M.,qnn.um Fest. cedes
718}o 7 X 74053 X00927
Chlorede ,X 01 u'25 X 74054

PA.i+pnese F ecae steeptococce Dacteria 9,

00340 *

Cyamde M ,,cury 7 7Col. form Bacieria
C3720 X 71900 74056
$ luornie P.tolybdenum
00 % 1 X 010G2

' "
MAY 71 4345-1 Pa.e 2 os s

_ _ - _____ _ ___________ _ ___ _
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. . .
64a Have all kno+n aaraid.aus or potentially hasseduus substances en yoe,r plant been enventorsd?*

4s X No

24b. If ges, have uess he.en take n to enwee it.al there enests no pots.bality of any such knenst hagandous or potentealty h.sardous substance enteeing *

thes deschas gee?

Yes Noj

2s. Rom.,u
,

See attached, Appendix B.;
e

i -
.

1
~

~ . _ _ _ _ ._

The entormation chove comple tes the basic reporteng rer,meements which are reausted of all apotecants. T how appigents whose descharge results from
an actively encluded vnthen any of the Standard industraal Class.fscatun Code ISIC Codel catagosses hsted below must complete Part A of this form as
well.

,
.

CRITICAUNDUSTRI AL GROUPS

SIC 098 FISH H ATCHERIFS, F ARMS, AND PRESERVES SIC 285 PAINTS, VARNISHES LACOUERS. ENAMELS, AND
*

SIC 10-14 DIVISION 0 - MINING4

SIC 2871 FERTILI2ERS
SIC 201 ME AT PRODUCTS

SIC 2879 AGRICULTURAL PESTICIDES, AND OTHER AGRI.
Sic 202 DAIRY PRODUCTS CULTURAL CHEMICALS, NOT ELSEWHERE

CL ASSIFIE D .

SIC 203 CANNFD PRESE RVED FRUITS, VEGETABLES
IEXCEPT SE AFOODS, SIC 2031 AND 2036) SIC 2891 ADHESIVES AND GELATIN

SIC 2031, CANNED AND CURED FISH AND SF AFOODS; SIC 2892 E XPLOSIVES
2036 FRESH OR F ROhN PACKAGED FISH AND

SE AF OODS $1C 29 PETROLEUM REFINING AND RELATED INDUSTRIES

SIC W GdA8M R8?tt enODs,sCTS 3iC WL TERES ANO MEA TnEs. 7A63%iCAT G JiU6&Eia

SIC 206 SUGAR
* "

SIC 201 CONFECTIONARY AND RELATED PRODUCTS
" ^" " ^

f SIC 208 UEVE R ACES

I Sic 209 MISCELt ANEOUS FOOD PREPARATIONS AND
*

KINDRED PRODUCTS SIC 331 DLAST FURN ACES. STEEL WORKS, AND ROLLING
AND FINISHING MILLS

Sic 22 TEXTILE MILL PRODUCTS
SIC . 332 IRON AND STEEL FOUNDRIES

SIC 23 APPAREL AND OTHER FINISHED PROCUCTS
MADE F ROM F ABRICS AND SIMILAR SIC 333, PRIMARY SMELTING AND REFINING OF NON.
MAT E RI ALS 334 FEHHOUS MET ALS: SECONDARY SMELTING AND

REFINING OF NONFERROUS METALS
i' SIC 242 SAWMILLS AND PLANING MILLS

Sic 2432 VENEER AND PLYWOOD
*

SIC 2491 WOOO PR ESE RVING
*

SIC 26 PAPER AND ALLIED PRODUCTS
SIC 3G ELECTRICAL MACHINERY. EQUIPMENT AND

SIC 281 INDUSTRIAL INORGANIC AND ORGANIC SUFPLILSe

CHEMICALS IEXCEPT SIC 28181
SIC 37 TR ANSPORTATION EQUIPMENT (EXCEPT SHIP

SIC 2818 INDUSTRIAL ORGANIC CHEMICALS BUILDING AND REPAIRING,5!C 373tl

SIC 282' PLASTICS MATERI ALS AND SYNTHETIC SIC 3731 SHIP CUILDING AND REPAlRING
RE Sih.S. SYNTHETIC RUCGE R, Sv HTHETIC
AND OTHER MAN 41ADE F10ERS, EXCEPT SIC 491 ELECTRICCOMPANIES AND SYSTEMS
CLASS

SIC 493 COMBtNATION COMPANIES AND SYSTEMS
SIC 283 DRUGS-

SIC 284 SOAP.DETERCENTS. AND CLE ANING PREP.
AR ATIONS. PERFUMCS COMTE TICS, AND
OTHER TOILET PREPARATICN I

i
.

_ l

ENG FORM
MAY 71 4345 1 , Pase 3 of S

!

- - - . - . . - - - - - _ -. , ~ -- - -
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APPENDIX J

1. Letter from State of Utah - Department of Social Services, Division

of IIcalth to Rio Algom dated October 15, 1971 granting authorization

to proceed with installation of dust control systems.

,
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4} Y.' N\ f.,". W E O f tii,t .. n m n ia;"., ;i' o.@l. X m. 23
- F2 . 1-

4.: . .

f(.,y.N ' *i f;
* ' " ''.- C

. ,/ 3;; , < 3o,.; th' :D M 0:
, ~ ,

s .'.% : i r . .;i.w. 5 .: n ,. i
m,i.< m .. - ,-,m .. ..

,v i .s coa.. en i

t .( 8. ' mar >d 'eeg73,gg7[

. we s;,tge ri . u e ir. W'A.* r 13, 10 7 i, ,, e.>: . , se .. s
'

..t..i,.
..

; .o.. .u,-

| Mr. P. F. Pullen
'

Chief Eaviront.teatal Ent;ireer

11to Algona 11ines I.inite d
120 Adelaide Street
treet Toronto 110 canid)A

| Dea r Mr. L'ullen:

neceipt of the following repsirts, p l c.'n s , and speci:icatienn ra t d:lve
to dust control systeir for Rio Aliyna's I!x5 opec.ition is ac'<nowic J ;: l.

;

Sub:.sitted in person on J.ily 15,1971 vere:

|

| 1. Draf t copy of Applic.mt u P.nvironment al Repor t -- Opera t in.',
i I.icence :D:aga, Rio A;ge:.3 Corpo rat i.on, P.o:ib, Ut.6, July 9, !?/1.
t

t

| 2 Dra.iing Io. 109-90-03, General Arragemnt skip loadlag
Ih. tat Co]] v':len Syst'n.

|
,

! 3. Drcivint; L.109-12-C' , Cencral Acrangucent 11ai c t Towe t
! Dust Collection S.ysten.
,

|
|

4. Drawing iro. 109-16-03, Cennral At rennanent Tr ns far t'.'

; T'ust Ce llec tion Syster.i.
i

! 5. Drawing Fo. 109-16-O'+, Crn:;he t lio ise bus t Col ' 'c ion 5fr.teo.
|
|

| 6. Drawing No. 109-71-403, Power neuw Arrar.; .at e d De;. alls

j tloiter Fluca and Stack.

| Recnived Angust 9. 1971 uith your ceverlag ic u e- ai Air,u t 4, 1971:

1

1. Drawing No. 109-16-02, Ccaeral Al rt.:n:;r. c t cros:.e c 11.2 n .

i E. Specificat.inna lor four fabric f i lt er v_ci.I. <<.11 v to rs . 0. c fo r

I:" M ur, tue;;et, Tran:.;er acacc ,each systen: % Lu f":ro . T.h:2

[ Crushing Picwt .

1
,

I

l
1

,

1

!

l
|

!

- .- .-- .-
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|

'. J-3 i,
'

'
I:1: . 1". f. Iblirn *.?~ Oct<>ber 15, 1971 1; ,

.

}

} i,utbriction a pre ceed ul th L, c.11atiem o f the dust c on t ro l re, c L em:
s -

j nvi thi bcat?'a plant in accorrhace e i th 11--e p '. .md specitin tious e.ub-,s

I ui t te.d to emd r; viewed by this office 1.3 her4y :;r.:nr ed,
i
,

! Pc u m:.t..hei Ric /.1re.n Corpora:!cn for f ts caoperation with this o f fice
; mid for the tN r;ht .nd e Mort e;< te rn 'J to c;.te to .:itk cet t ain its Utt h
j operction will Le in full et apliance s:it h ovcirmental rules and regulations.J
3
i "incerely yao2n, l

! .|M. 2CW .h - '5; [t f uC
) Cr. pe- A. A lson
i lodustrini liygienist
,

i app roved: ,,

.

1 ||,5 Pn as
y >; V yy,, j/J t"''i y r.r.,

j n

: / h.-,a t S. Uinn, rh . I) . , Chief
{ Af r Quality OccLion

,

[
;

*
\-
,

t

i
k

t
I

J

i
1

1

|

!-

i !

;

i
!
T

.

i

J
4

i
i
.

4 <

.

.

i.

1

4 -

.

1

i

1

I

i

- - + * , m,wm~4.+-,m.,-,,..,#1 ..m.._,, ,m -~ <w-,-n-m--. ,v..m---*-,.--s~, .m...-. = - , - . . . . - ~ . - - - , - - . . - . - - - - , - . - - . . . . - - . - -
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APPENDIX K

1. Letter from State of Utah, Department of Social Services, Division

of Health, to Rio Algom Corporation dated July 13, 1970, granting a

construction permit for Tailings Disposal Dam and Related Facilities.
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-
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. . . . . . . , . . . . . . ,

<
DIYlS!O.Y U. !U;.1 LTI n.n,,,,........~..,q s . . .i o. , u . . . . . . . .o ,n ,,,e u. sn,

.

uix u r o e . i w. , o a i. m , r.;.w . . ..n.,

A .e a is.... .. i e .. i. ,wr.4 oy.. ,
s.<i,ar.,~...........,

'"'*"*"'""#""'"", . . .< r u. 3?it-6121
- 1** ' July 13, l'f/0 atw.w o;m.n,,. ..nru ne u vis.. . . .

w t. c . . t .. .

! <

P.io Alwn. Corcoratica
F. O. To>. 610
Moab, Utah 8.'.332 Re: Cenntruction l'ermi t,

i Tailing,s Dispos c.) Dam &
Related Facilitics-

Genticuen: Lisbou Vallcy tiranium Mill

4

We arc in roccipt and have reviewed top fol.lo.ing itent cd
th awi ng: and supportir.; informatio'i which you stibmitted relating
to proposed tailinp,s disposal facilitics for your propoicd uranium
nill to be located in the Lisbon Valley apptoxi::ately 3 niles south
of LaSal, btch,a

t

; 1. Oae copy of Drawing 109 'a-02 Tallin:;s Disposal Site I'lan.
2. Cae copy cf Pr ming 109-52-03, Tailiegc Disposal Dacs and

Tent llolca Eceticus.
3. An Engineering Repor, prepared by your Toronto Engineer4

| Department,
4. A Report on Subsoil Invectigations by Uoodward, Clyde andr

Ancociates.
5. A Drill Core Report of the r, haft hole !!-69.

1 6. A Hoport of " Analysis of Data from Tcat ilotes at flumeca
# Ore rody", by the Unter Development Corporation. I
,

j

0.5 the basi:, of our revicu of the above iteraizad information, a j,

cen.ttertion vernit 'c herchy itsced for the L ::i l i n y,.: dirposal dai
''

and relatcJ f aciliti< a , rubject to the followinr, condition:

! -

IYour propor.al for disposal of possib!c exrce water in a d. cp
velt in not ac eptable. Therefcre, r.hould ycu !!nd it nerr .ut y to
di;pe e of e menc water, further negot iat ion 6 vith the t't ah Vat er

Pollut ion C:.mit tee will be required to arrive at an accept able
solutioa. ,

l'e appreciate your cooperation in this catter and the thornugh
end e f fic ient r.aare r in which yau . t e vorhir.r, cut the critical details
ci t thi .: pro;icacd opers. tion.

Sinc?ccly yours,*

11TMi h%TER TCLLITfIO:I CC:"1TITF.Ei

/3 ,/*. a

.h; . byk __q
,C .1 v i n ,E . . sun c :s r. "
1:r ru t i v.9 C._ , c i .a y,

. _ . - . . . _ _ . . _ . . . ... - , - _ _ _ _ . _ _ - _ _
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APPENDIX L

1. Letter from Utah State Department of Highways, dated June 14, 1973
commenting on the tailings dan and highway system.

J

D
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$- '

,. .,; '(N,
' ' *#' i -- ' STATE HIG'.iWAY ENGINEERDIRECTOR ' ' ' O ,.

. g* ]. f* 8 '''[[HENRY C. HELLAND ,Il* ; .

4 BI .INE J. KAYp ;

(fj'd'. .i ?y' +f '*-

s m ._. M~ sm '}'M
},,,.~''>-

h\ % .., . ,

_-e =.

! oi. . a r..LT TO. Utah State Department of Highways oEa"cEEscEr"r"a
ADD.Est .tP ' '

..ft

Price, Utah

June 14, 1973

|
|

|

Mr. P. E. Pullen, P.E.
Chief Environmental Engineer
Rio Algom-

Rio Tinto
120 Adelaide Street
West Toronto, Canada

|

Dear Mr. Pullen:

i

I am in the receipt of your May 30, 1973, letter pertinent
to the proposed mining operations in San Juan County. I can
see no problem that would impact the Highway system or the highway
user.

The safety feature designed into the dam seem adequate in
the event of leekage or a break, the present land contour would fan
or spread the water over a wide area resulting in little or no
damage to the State Highway system.

Yours truly,

2sO
James L. Deaton
District Engineer

JLD/ajs

cc. C. V. Anderson, P. E. State Highway Engineer
Sam Taylor, Commissioner
LaVar Hamilton, Design Engineer

" safe today - alive tomorrow"
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APPENDIX M

1. Utah Project, Tailings Disposal, Engineering Report, dated June 25, 1970

;

!

u

,m _y_
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.

UTAH PROJECT

TAILIl!GS DISPOSAL

Engineering Report

PREPARED FOR PRESE11TATION TO

THE UTAH STATE DIVISION OF HEALTH

SALT LAKE CITY

Engineering Department
Rio Algom Mines Limited
TOR 0llTO , Ontario June 25, 1970
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Utah Proiect
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Utah Project

TAILINGS DISPOSAL

1.0 Summary

The uranium mill of i Algom Corporation, located in

the Lisbon Valley approximately 3 miles south of La Sal, Utah, is

scheduled to commence operation in March 1972. The projected

annual milling. rate will be 175,000 tons.

Tailings will be placed in a natural basin adjacent to

the mill. At the west end of the disposal area, a dam having an

ultimate length of 1,600 feet will be constructed to impound the
tailings. It is intended to build the dam to elevation 6,630 feet,

a maximum height of 40 feet during 1970 and to raise it approximatel
3 feet per year after 1974. Present ore reserves would take the

tailings lond elevation to 6,645 feet after ten years.

Construction of the dam is scheduled to commence

during 1970 since it will take one year for the water to rise to

elevation 6,620 in the road During operation up to 70% of the

process water will be recirculated between the tailf.ngs pond and

the mill.

It is expected that all or most of the water accumulating
in the pond will be evaporated. However, provision has been made

in +'.o estimate for the drilling of a deep well down to the porous

_ _ _ _ _ _ _ _ _ _ _ _
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Navajo formation to dispose of excess water.

At the end of mining operations, the tailings dam wall

will be stabilized and the tailings disposal area will be

rehabilitated. This will be donc by seeding and fertilizing.
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2.0 Design Considerations and Construction Program.

2.1 Dam

The dam will reach elevation 6,655 feet at the end of

the mining operation. During 1970 it is intended to build the

dam up to elevation 6,630 feet, a maximum height of 40 feet and

a crest length of 1,450 feet.

Woodward, Clyde and Associates, Consulting Soils

Engineers, carried out a subsoil investigation at the site of

the proposed dam during 1969 and submitted a report on the

foundation and on the method of constructing the dam. A copy

of their report is enclosed.

The Woodward, Clyde and Associates report concludes

the'following:-.

a) The subsoils beneath the proposed tailings dam consist of

loose to medium dense; silty cands and stiff to very stiff
,

1

sandyclays'overhardsandstonebedrockatdepth2.0to18.0feef
No free water was encountered.

{
b) The foundation soils and the sandstone will provide adequate !

support for the dam.

c) There is ample, suitable borrow material within the tailings
j

pond area to construct the proposed dam. j

d) Tne natural soils in the reservoir area possess sufficient

fines to be relatively' impervious.

_ - _ _ _ _ -
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,

Since a layer.of silty sand covers clay and rock, a cut off trench j

:of s ten feet wide will be excavated down to the clay formation or I

to| rock whichever is encountered first. The trench will be filled3

i'
:with compacted clay soil. At each abutment, the rock will be

|cxposed/4nd'cleanedforalengthof150feetby10feetwide
minimur.; and filled with selected clay soil. If the exposed rock at

;the abutment is fractured, it will be excavated down to firm rock.
'

; The dam will be constructed from the natural soils from
tthe reservoir area. The selected clay materials from the borrow
1

pits will be placed in the middle of the dam to form an impervious

: core of 10-20 feet wide. The sdnds and silty sands will be placed

!on each side. The coarse sands formation encountered in borrow
..

Ipits will.be placed on the downstream side of the embankment to act

ac a toe drain. The downstream slope of the embankment will be

'2.5:1 and the upstream slope 2:1.
. .

| The embankment-will be built in horizontal layers having

a thickness of not more than 8 inches prior to being compacted.

{Thematerialwillbecompactedatoptimum.moisturecontent. Moistening

:.of the material will be performed at the site of the excavation and

jwill be supplemented if required by sprinkling on the embankment.

.Each layer will be compacted to 95% of maximum density.

The seepage through the dam and foundation was calculated
s.

..to be;in theLorder of 1 - 5 gallons per minute. This is assuming a

; coefficient.of permeability of 10-4cm/see for the silty sand and

.

,-, e , , . . .-4 -m, .-vw, . - , . - - - , ,-y, , . . .-,,,--.-,r-. n--~ - - -- .---
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10-6cm/sec for the clay core. Since tailings will be spigotted into

the pond from the upstream face of the dam and since a large portion

of the tailings sand is finer than 200 mesh, seepage will be reduced

by the placing of the tailings all along the upstream face of the

dam.

It is expected that no appreciable pollution will be

created from seepage through and under the dam. Should a high

concentration of radioactive material be recorded in the monitoring

well and/or a larger seepage than expected occur, then a trench will'

be excavated down to bedrock to intercept the seepage downstream fro

the dam. The seepage water will be pumped back into the tailings |
1

pond from a sump excavated into 1:ck at the low point of the ditch.

2.2 Recirculation of pond water

Used water will be pumped from the tailings pond to

the mill at approximately 80 gallons per minute. A floating

pumphouse will be provided for this purpose.

The dam construction is scheduled for 1970 because it

will take approximately one year to fill the pond up to elevation

6,620 feet at a constant inflow of 150 gallons per. minute.
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2.3 Excess water.

|

The surface area of the pond will be 16 acres at

i elevation 6,620 feet. Using an evaporation rate of 55 inches per |

year, the_ average evaporation will be 35 gallons per minute over

the_ year.

!-

Therefore we can assume that 35 gallons per minute of--

,
,

,

excess Qater will be disposed of by evaporation. The amount of.

| excess water which will be generated by the plant is not known. !
,

I at the present time. Therefore provision has been made in the

estimate for the drilling.of a deep well to dispose of excess

water in the_ case that it exceeds 35 gpm.
I

2.4 Deep well decant system

i

If required, a well will be drilled down to the
,

porous Navajo formation to dispose of excess water. The total;

; depth of the well would be 1,400 feet to' provide a section of
,-200 feet into'the Navajo formation. The top 1,200 feet would

I
be cased with 6" solid casing and the bottom 200 feet _with 6" ,

'

perforated casing. It-is expected that a quantity of 100 gpm

could-be absorbed _casily by the well since the pressure created
4

i'
by-the high column.of water would be as high as 500 lbs. if necessary.

During the sinking.of the production shaft, approximately 2,000 feet
.

.

-..e y- < m m. 9 -m.- e *-v y- - ~ y - - - yy .-=w-e w =s-er- *
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-from' the proposed well, free water was encountered in the Navajo

formation at 1,200 feet below surface. The water was sealed

in the shaft walls by cement grouting in holes at a pressure

of less than 200 lbs.

The water discharged into this well will not contaminate

the sources of water in Lisbon Valley because the irrigation and
~

potable water wells of the area are less than 300 feet deep into

a diffe' rent rcck formation. -

2.5 Monitoring well.

A monitoring well will be provided approximately

400 feet downstream from the dam for the purpose of obtaining water

samp,les of ground water. The well will extend 30 feet into bedrock.

The drilled hole will be cased with an 18" casing. After the soil is'

washed out inside the ca' sing, a 6" well pipe consisting of a screen

and riser will be lesered in the casing and properly aligned. The

sand filter will be placed between the screen and casing in 8" layers j

|
and the casing withdrawn a like amount. This process will be |
repeated until 6 feet below the collar. The casing will be completely

withdrawn and impervious backfill or concrete will be placed

around the riser pipe for the top six feet.

1
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2.6 Slope Stabilization and rehabilitation

~

The dam will have a downstream slope of 2.5:1. The

slope will be protected against crosion by. planting grasses suitable

for the locality.

At the end of the mining operation the tailings disposal

area will be rehabilitated. The tailings sand will be planted

with appropriate vegetation. It will not be neccessary to

provide a spillway over the dam since the evaporation will exceed the

inflow from the 590 acres watershed.

I

l

|

|

|
,

,
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3.0 Estimate

Item Description Estimated Cost
1 Dam Construction 86,500

2 Deep Well Decant System 16,400

3 Monitoring Well 4,000

4 Downstream Trench and Piping 9,000

5 Floating Pumphouse, reclaim pumps,
tailings pumps 22,750

6 Piping, Tailings line and reclaim
water lines 70,400

7 Electrics, pump motors and controls 21,100

8 Transmission line 20,750

Sub Total 250,900

Contingencies G4,-lO O

Grand Total $275,000

_ _ _ _ _ _ _ _
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4.0 Drawings List,

109-52-02 TAILINGS DISPOSAL

SITE PLAN

109-52-03 TAILINGS DISPOSAL DAM

AND TEST HOLES SECTIONS

!

|

1

--.- - -- .
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5.0 Appendices.

A - Graph showing the tail.ings basin area

B the ground contour elevation.

.

B - Graph showing the capacity of the

basin 3 the average elevation of the tailings.

C - Graph showing the average elevation of

the tailings 3 calendar years

D - Graph showing excess water evaporation

3 water surface area.

|

|
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TAILI!1GS DISPOSAL -

I
.

.

AREA OF DISPOSAL BASIN VS. GROUND COhTOUR ELEVATION.

.

.
"3ntour Elevdtion

t

9

/.

6660 -

6650 |

'

,
,

6'G40 '

fj-
.

6630 -

.

*

5620- *

I

-

6610 ' .
.

.

|
'

| 6G00 .

.

6590 . .

'

s

4 . s . ~

0 ,12 24 36.
> .

60.
.

48 72
i
i

AREA OF TAILINGS BASIN - ACRES

!
-

i

,

. - _ _ _ _ .



~ ~ ~

APPENDIX B _

CAi ACITY OF TAILINGS BASIN VERSUS AVERAGE ELEVATION ' Or TAILINGS
Appendix M Reference 1

M-16AVERAGE a

ELEVATION !

)
OF,

TAILINGS

66B9
4

6650 -

.

6640

6630

6620 ,

,

6610

i 6600

&S90 L

0 '500- '1000 1500 2000 A ret

Tons
. U, . Sole'

'

S $ $ $ $
R S S S S

>

S E $ $ $
*3 1 o.=
-

e4 m m -a*

! CAPACITY OF BASIN - Acre /Ft and Tons of Solid

NOTE: Dam | top elevition to be 10 Ft. higher than average elevation
i of tailings

~

,
,

CONTOUR LEVEL CUMULATIVE CAPACITY '0E BASIN - ACRE
'

6600 24
6610 87

: 6620 204
6630 398
6640 693
6650 1097
6660 1619

.
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TAILIliGS pot 1D ELEVATION VS. YEAR

,

AVERAGE. ELEVATION OF TAILINGS
<

6660'
i

,

6650

:

66'40

'
66'30

66'20'

6610-
,

6600.

) 6590 ,

1
i >-;. . . . . .

'

1972. 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982

YEAR

.ABOVE GRAPil'FOR 500 T.P.D. SOLIDS , 175,000 TONS / YEAR

. NOTE - DAM TOP ~10 FT. IIIGilER Tl!AN AVERAGE ELEVATION OF TAILINGS

- . . _ . , _ . . ... .
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DATE: March 1970-

,

|

UTAli PROJECT

. TAILINGS DISPOSAL

'Area of Basin-
. Acres or t!ater
. Surface Area

50 -

~

40 -

3" - '

.

.

*

20 -

10 -
.

.

3.2 -

*
=,

,

0 0 20 40 60 80 100 120 140 160 180 200

(EVAPORATIEXCESS WATER - G.P.M. -

EXCESS WATER = LIQUIDS DISCIIARGED FROM PLANT AND MILL - RECIRCULATED
WATER

- Tile ABOVE GRAPl! SIIOWS TIIE POND WATER SURFACE AREA REQUIRED TO
EVAPORATE ItNY GIVEN VALUES OF PXCESS WATER -

ABOVE GRAPil FOR: MEAN ANNUAT. RAINFALL = 12 INCHES
'

COEFFICIENT OF RUNOFF OF 0.01 FOR 3" FLOOD
EVAPORATION = 55 INCllES PER YEAR
PERCOLATION OR INFILTRATION = 0 ;

!,

-~_______
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APPENDIX N

1.j Monitor Well Results and Corrections From Rio Algom, dated January 7, 1974.
l

i

1

l
1

1
1
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Rio Algom
RioTinto January 7th,1974.

W !?!
Q' REC $vtD$.,

Ref. (40-8084) $ M'\ 101974 $.
? *3.mwcnun 5, .

a "?"ist !:
c

'/ ,"88*=
'John F. Kendig, Esq. , .g,

Materials Branch, 1'
Directorate of Licensing,

United States Atomic Energy Commission,
WASHINGTON, D. C. 20545.

Dear Mr. Kendig:

My apologies for the discrepancies on Pages 48, 49 and
Appendix C of our Response to the Agency Comments on the Draft
Statement on the Lisbon Uranium Mill.

Page 48 last line of Sec. 2A should read:

2. 25 x 10-7 uC/ml = 2. 32 x 100 uC/ day

Page 49 fifth line from the bottom should read:

Surface plant stacks 1.03 uC/ day.

Appendix C - Monitor well analyses for wells 1, 2, 3,
4, 5, D-1, D-2, D-3 and D-10 should have the
same units for Unat, radium 226 and thorium
230 as the analyses tables previous to July 1973.
Attached are corrected tables.

Yours truly,

'

y /,)
/Q.f.'/feA.7

PFP/mm P. F. Pullen, P. Eng. ,

Chief Environmental Engineer.

cc: R. D. Lord
,

RIO ALGOM MINE$ LIMITED 120 ADEL AIDE *TRE E T *EST TORONT O 110 C AN AD A 416 367 4000 T E L E x - 02 -2 204 C ABLE RIOTINT@

_ _ _ _ _ _ _ _ _ _ _ _



LIB 3ON MTNE

TAILINGS MONITOR WELL #1

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

DEPTH
_,_, . _ _ ____ -- _ _ _ . _ _ _ _ _

ppm uc/mlS.U.IPLE TO
T-DATE WATER pH Na So Unat Ra 226 Th 230 REMAR?

T EODENCY M W W Mc w Mc Mc M c '.
_

7-3-73 80' 385 5.1-
~

7-10-73 75' 385 3. 9
7-17-73 75' 385 4. 8
7-24-73 7b' 385 4. 6
COM POSITE 698 4. 8 5.22 < 2. 0
8-7-73 75' 7.2 295 1 2. 9
8-14 -73 75' 7. 6 333 3. 3
8-21-73 75' 7.4 335 3. 6 8

COMPOSITE 489 4.78 (2. 0 f
8-28-73 74' 7. 4 386 2. 4 I
9-4-73 73' 7. 5 330 1. 6
9-11-73 73' 7. 6 340 1. 4
9-18-73 73' 7. 3 315 1.4 ! x >COMPOSITE 473 1. 7 1.84 < 2. 0 030-25-73 73' . 7. 4 330 2.4 $10-2-73 73' | 7. 5 325 1. 5 ! x
10-9-73 1 73' 7. 6 328 1. 4 ."

,

'

s ,

! a'
7

: *O
o I R

i a
to I t _

co 1 .

( x 10-7 x 10-9 x 10-8
M = monthly

= mont$y composite |,.Me , i

W = weekl'y | |

| I
, e '

i
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_ . _

LIES _DN MINE

TAILINGS MONITOR WELL #2
'

.

DEPTH ppm uc/ml
SAMPLE TO -

3 ATE WATER pH Na So4 Unat Ra 226 Th 230 REMARK
- - - _.~m

FREQUENCY M W W Mc w Mc Mc Mc
- - -

|
.

7-3-73 85' 304 . '. 5'.'5 5 '

'

7-10-73 80' 393 6.4 *

7-17-73 80' 394 5. 6
'

7-24 -73 80' 393 6. 6
COMPOSITE 715 S.2 2.96 ( 2.0

8-7-73 80' 7. 3 395 6. 5
~8-13-73 80' 7. 6 300 2. 0 |

'

8-20-73 80' 7. 5 392 4.7
COMPOSITE 481 . 4.4 4.14 ( 2. 0

8-28-73 80' 410 4. 2
9-4-73 80' 360 3. 9
9-11-73 81' 370 4. 2 yg
9-18-73 81' 365 2. 8 *- W
COMPOSITE 420 3. 9 2.'40 ( 2. 0 8.

9-25-73 82' 7. 6 446 8 3. 0 ?,, ,

10-2-73 82' 7. 6 345 3. 4

|( h
=

10-3-73 82' 7. 6 360 , -4.2 ,

;I . .

| M
*

.

!
*
-

*)
Io

x 10-7 x 10-9 * x 10-8
'

'w
*

u

monthly |M =

Mc = montiily composite
IW = week 17

. _ _ _ -
d i N I
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LIBSQN MINE

TAILINGS MONITOR WELL #3
. .

-.

DEPTH
_

-"SAMPLE TO "
DATE WATER pH Na So4 Unat Ra 226 Th 230 REMARi<

FREQUENCY M W- W Mc w Mc Mc Mc
~

__JAN 73-------SNOWBOU;;D-----'- '- - . -
'

FEB 73---- LSNOWBO UND ---- -- ---
3-13 73 155' 8. 2 160 260 .08 3. 0 ( 2. 0J 13 73 150' 8.1 72 254 .16 2. 6 < 2. 0

,

4-25-73 150' 8. 0 72' 253 12 2. 6 ( 2. 0
.

5-1-73 150' 8. 4 150 135 15 2. 6 ( 2. 05-8-73 145' 8. 3 150 130 15 2. 8 < 2. 05-15-73 145' 8. 2 153 137 14 2. 8 ( 2. 05-22-73 14 5' 8. 3 150 142 .14 2. 5 ( 2. 0
6-12-73 145' 8.1 5'1 210 .12 8. 3 (2. 0

7-10-73 14 5' 8. 2 83 278 .14 2. 6 { 2. 0 y.g
"W8-14-73 145' 7. 4 48 160 2.50 5. 7 (2. 0 f. |

X
9-4-73 145' 7. 6 40 167 2.30 3.75 (2. 0 ?,

, ,

10-2-73 145' 7. 3 38 168 .20 1.56 (2. 0
' ' *

a
;m

.

. .

o I
~

o
$ x 10-7 x 10-9 x 10-8

M = m onti y -

-

Mc = monti ly composite
W = week

i

_



LIBSON MINE

TAILINGS MONITOR WELL #4

. _ -
'

ppm uc/mlDEPTH
SAMPLE TO
D.!TE WATER pH Na So4

'

Unat Ra 226 Th 230 REMARK

FREQUE CY M W W Mc w Mc Mc Mc.
- --

JAN. 73-----.-SNOWBOUND---------
FEB. 73----- .-SNOWBOUND---------
3-13-73 155' 8. 3 187 277 .06 2. 0 2. 0

4-13-73 150' 8.1 158 253 .42 1. 2 2. 0

4-25-73 150' 8.1 154 254 .31 4.9 2.0
5- 1-73 150' 8. 4 114 155 .30 2. 6 2. 0
5- 8-73 145' 8.4 107 150 .30 2. 7 2. 0

5-15-73 145' 8. 4 114 153 .31 2. 5 2.0
5-22-73 145' 8.4 121 148 .29 2.6 2. 0

6-12-73 145' 8.4 100 301 .13 1. 4 2. 0 |

7-10-73 145' 8. 4 173 349 .14 1. 5 2. 0
8-14-73 7. 7 140 250 1.90 5. 3 2. 0

9- 4-73 145' 7. 9 130 310 1.60 3.25 2. 0

10-2-73 152' 7. 6 130 213 .20 3.22 2. 0 y@
*I

E
;-

|
'

?
i J

E''

m'
2

f n
*

| -

o
O

' x 10-7 x 10-9 x 10-0O

M = monthly
Mc = montijly composite
W = weekly - i

- I - ----I-___.__________-. o j i_ ______;__.
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.

LTDSON MINE,

TAILINGS MONITOR WELL #4,

_ - _ _ . . _
,_, __

DEPTII
_

__ __
_ _ _ _

ppm uc/mlSAMPLE TO
DATE WATER pH Na So4 Unat Ra 226 Th 230 RE?.U.RK

. - -

. _-
_ _ _ _

_

FREQUENCY M W W Mc w Mc Mc Mc.
__ .

JAN. 73-------SNOWBOUN D---------
F EB. 73 ------ SNOWBOUND---------
3-13-73 155' 8.3 187 277 .06 2. 0 2. 0
4-13-73 150' 8.1 158 255 .42 1. 2 2. 0
4-25-73 150' 8.1 154 254 .31 4. 9 2. 0
5- 1-73- 150' 8.4 114 155 .30 2. 6 2. 0
5- 8-73 145' 8. 4 107 150 .30 2. 7 2. 0
5-15-73 145' 8. 4 114 153 .31 2. 5 2. 0
5-22-73 145' 8.4 121 148 .29 2.6 2. 0

'

6-12-73 145' 8. 4 / 100 301 .13 1. 4 2. 0
7-10-73 145' 8.4/ 173 349 .14 1. 5 2. 0
8-14-73 7. 7 140 250 1.90 5. 3 2. 0
9- 4-73 145' 7. 9 130 310 1.60 3.25 2. 0
10-2-73 152' 7. 6 130 213 .20 3.22 2. O yy

*R
E
x

F,

E'
e'
2
R
m

o "

O
to

' x 10-7 x 10-9 x 10-0m
M = monthly
Mc = montyly composite t
W = weeki

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



- _ _ _ _ _ _ _ _

LIES 0lL.AUEE.

TAILINGS MONITOR WELL #5
.-

. . . . . . . . - - . - . . - _ _ ___ _ _ _ _ _ -
.

DEPTII ppm- uc/ml
S.u!PLE TO
DATE WATER PH Na So4 Unat Ra 226 Th 230 REMAIU

FREQUENCY M W W Mc w Mc Mc Mc
_

.
, . . .

| J AN. 73 ------SNOWBOUNp--------- - -
'

--

M AR. 73 --- f SNOWBOUNp---------
''

FEB. 73-----
SNOWBOUN D & MUD--

7
205' 7. 9 42 324 .28 1.81 2. 04-13-73

| *

R-25-73 200' 7. 4 . 42 264 .23 1.45 2. 0

5- 1-73 195' 8.4 29 215 .23 1.63 2.0
5- 8-73 195' 8. 4 29 210 .24 1.75 2. 0

5-15-73 195 8.3 29 219 .23 1.78 2. 0

5-22-73 195' 8.4 29 223 .23 1.78 2. 0

6-12-73 195 8. 2 31 338 .21 1.39 2. 0

7-10-73 195' 8.2 50 424 .21 1.07 2. 0

8-14-73 195' 7. 4 26 250 1.20 1.85 2. 0

9- 4-73 195' 7.5 20 301 1.40 1.65 2. 0

10-5-73 195' 7. 2 19 182 .30 1.94 2.0 :p g
*E

h
'

"
.

5'
. .

2
2

. no co
O -so
@ l }

I
x 10-7 x 10-9 x 10-8

= mondil composite |:
monthly,M =

Mc
= weekihy- *

W
! t_ _ _ _ - _ -
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LTE50N MINE

TAILINGS MONITOR WELIS D-1, D-2, D-3 & D-10 ~ '

.-

,

i DEPTH _ __
_

ASIPLE TO. Pm uc/mi
'L&TE WATER pH Na So4

._.

Urnt Ra 226 Th 230 REMARKSI

REQUENCY M W W Mc w Mc Mc Mc
- - - , _

:D-1 - ~ ' ' '

i8-13-73 7. G ' 61 ' .20 *:6.992
'

9-26-73 7. 4 381 . ". 0,

.

. D-2
i8-13-73 I 7. 7 2688 84.1 3.40; BEFORE BAhLING
, D-2A 9-26-7!3 7. 7 3135 121.3: AFTER BAI ING
D-2B 9-26-73 7. 8 3376 126.9

|10-8-73 7. 8 3376 126.9 |
t

D-3 '

8-1J-73 7. 4 1705 50.4 2.359-26-73 7. 6 1915 5.3 i5
2 >

.%D-10 a
_

8-13-73 7. 5 I 350 .70 1.719-26-73 10.5 923 .03 .=

%,

E,
a g
a =*

o 8
<o .

x 10-7 x 10-9 x 10-8 ..I = monthly
de . = montlily composite
V = weekl .
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(ISfolfMINR

34112NCS MONITOR WE1.1. #3

Pm | ue/ml
10-1 10-9 10-8 10-9 |10-9 } TOTA 1.

10-9
8.mpgz WATER URANIUM. RADi'Dt T110RIUM POLON11M g LEAD
PitM m IIVEL i;*.RDNES: 504 NO3 Na C1 Fe 226 230 210 710 A f "M

'

1972 I !

1- 4-73 7.5 4 300 582 1.79 ;

1-24-73 7.4 2 293 571 1.51 '

-31-73 7.5 2 295 564 1.34 .

OMPOSITE 343 1.3 42.0 .7

2- 5-73 7.6 90' 356 3.02
2-12-73 7.6 90' 367 6.09 i

2-10-73 7.7 90' 344 5.33 '

2-26-73 7.6 90' 333 4.12
COMPOSITE 557 4.72 < 2.0

3- 5-73 7.8 85' 396 .35
3-12-73 8.2 85' 396 .10
3-19-73 8.2 85' 394 .75

'3-26-73 8.3 85' 396 .10
COMPOSITE 330 .16 5.0 < 2.0
4- 3-73 7.9 85' 340 .26
4-10-73 7.9 85' 340 .82
4-17-73 7.9 80' 360 .98
4-24-73 7.9 80' 360 1.14
C0t'.POSITE 296 .72 2.2 4 2.0

5- 1-73 8.3 80' 460 .96
5- 8-73 8.3 80' 440 .96

5-15-73 8.3 BO' 420 .96
5-22-73 8.3 80' 460 .79
COMPOSnT 324 .92 2.6 < 2.0

6-5-73 8.1 75' 389 .45 ?@
6-12-73 8.0 75 378 45 -e'

"('6-19-73 8.0 75 378 70
6-26-73 8.0 75 367- 42 . .
COMPOSIT 695 50 33 < 2.0 ! x

.

'

F

EMPC 2x10-5 3xic-8 2x10-6 7x10-7 1x10-7
-

TOTAL l,

AVfRACE | | *3,

li
a
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I

. . . .

T,t9imat NTNR

TAILIECS MontITOR WELL #3
_, .~. . ..

PPM uc/ml }
1 IlF7 10-9 10-8 10-9 10-9 10-9

.

' '
g,mpgy, L'ATER | LTitANIUM RADIUit 7110RILM POLONIUM' LEAD TOTAL' nt w -- nt . LEVEL ILSRDNESS SOf. NO3 . Na C1 Fe 226 230 210. 210 A ffitA

,

19/2 __.. f
JAN 73--- SNOWBOUND--------
FEs 73---lSNOWBOUNI--------
3-13-73 8.2 155' 260- 160 .08 1.0 < 2.0

(;4-1373 ; 8.1 150' 254' 72 .16 2.6 42.0-4 25-73 8.0 150'~ 253 72 .12 2.6 42.0

5- 1-73 8.4 150' 135 150 .15 2.6 < 2.0
i 5- 8-73 8.3 145' 133 150 .15 2.8 < 2.0 ;'5-15-73 8.2 145' 137 153 .14 2.8 < 2.0

5-22-73 8.3 145' 142 150 .14 2.5 < 2.0 * +
,

t

6-12-73 8.1 145' 210 51 .12 8.3 <.2. 0
7-10-73 i 8.2 145' 278 83 .14 2.6 < 2.o *

, ,
1

: 8-1 t+-73 74 145' 160 48 2. 50 57 < 2.o ;,

,
J

.

'*
y

.

-
.

*
..

..

:2: D.

- b
, #

3
| CL',

$' *
.

:6
i

E
g%

MFC 2x10-5 3:10-8 2x10-6 7:10-7 gato-7
#

TOTAf.
4, 5

1 AW.RAC4
__

- t o'

'
(D

a

e d
. *

.

, , .._.
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I t%21N MtNyg

TAILINGS MONITOR WELL #5
.

~ 'H2O PrH
~ 1FI LO-9 10-8 10-9 LO *2 to-J

uc/ml
| |

''
DEFIt .

8A?:''I K MMJI.YED . | | URANIUM gAntun gggoggt. ! IVTAN!UM f1AD Wra f,
It'i e t - n! M fi"S ILM;WSS . . SO'6 , NO3 Na C1 Fe 276 3 30 210, _ ? to A r :-tA,

t oi.? I
,

f
Swa

. JAN 73-----SNOWBOUND--------
FEB 73--- SNOWBOUND-------- -

HAR 73--
! .NOWBOUND & NUDBOUND------
-S

4-13-73 79 205'
'

324 42 .28 1.81 < 2.0 .

4-25-73 j 7.8 200' 264 42 .23 1.45 42.0 |
,

S. 1-73 8.4 195 215 29 .23 1.63 ( 2.0
5- 8-73 8.4! 195 210 29 .24 1.75 < 2.0
5-15-73 8.3* 195: 219- 29 .23 1.78 <2.0

- 5-22-73 8.4 ,1959 223 29 .23 1.78 <2.0
6-12-73 8.2 195' 338 31 .21 1 39- < 2.0
7-10-73 8.2,19d- 424 50 .21 1.07 ( 2.0
8-14-73- 7.V195) 250 26 1.20 .85 <2.01

.

;

I'
I
t
:
1

1

3
f

: 2: ~>
a 3..

3 H"3
. 5 D

;

F
xs
D
%

. MPC 2x10-5 3xto-8 2x10-6 7x10*7 1x10*? j $, -4 - --
_ - - - -

& r/(A f,
. - . . . _ , ._

__| | 5.

7

aucs , t
._

__.| | | 3
3,

-,.

, , _ _ _

. _ . . . , - . , . . .
I .- .- -r- --- - ------------------------s.- - - - - - . - . . . . . . . . . _ . _ . . _ . . . . . _ _ . . _ . . . . . . . . . . . _ _ _ . . . . . .



-.. .. - - . . - . _ _ _

LISBON MINE

TAILINr.S FONITOR WELL i1

.

.

- 10-7 10-9 10-8 10-9 10-9 10-9

SA\TLE PN uc/ml uc/ml uc/ml ue/ml TUTAL uc/ml -

PAIE . n! S04 NO3 Na C1 IRANRN RADItN 1110RIlN POIINIIM - ALn!A IIAD-210
uc/ml

4-6-72 7.7 310 -230 430
4-13-72 7.7 295 220- 470

4-19-72 7.65 340 220 480
4-26-72 . 7.4 345 280 428

........K LL START JP------- O 2.5 5.0t 20t

6-13-72 7.5 279 22 270 511- 6.63 < 1.0 4 2.0 0.6

6-19-72 7.6 '291 25 270 539 14.1 1.14 2.99 0.5 0*2.5 3.03 .04

6-26-72 7.3 291 20 -264 546 7.97 < 1.0 1.76 0.5 0 2.5 43 .01

7-3-72 7.6 340 25 271 550 .811 2.96 3.16 0.7 0 2.5 1.73 .06

7-10-72 7.3 .350 25 292 518 1.84 < 1.0 3.45 0.8 0 2.5 .00 .11

7-17-72 7.3 361 25 364 546 2.73 4.92 1.0 0 2.5 43 .01

7-23-72 7.3 319 25 336 681 8.96 < 1.0 < 2.0 0.7 14 7 0 .01

8-S-72 7.4 153 22 289 737 5.26 4 1.0 < 2.0 0.1 0 2.5 .58 .01

8-14-72 7.8 256 22 298 737 5.39 < 1.0 < 2.0 0.2 ' 40217. 2.31 .07
.86t

1.29. 028-21-72 7.4 283 24 292 567 38.35 < 1.0 < 2.0 0.2 27t15
t .034? 17

8-28-72 7.6 251 27 202 629 7.67 < 1.0 < 2.0 2.2

9-6-72 .7.8 288 52 265 600 N.D.

9-11-72 8.2 171 47 '257 603 .342
9-18-72 8.0 156 30 283- 333 .013
9-25-72 8.1 198 34 374 363 N.D. !t -1.15 .02'44 24 1.0 < 2.0 0.5
COHOSITE
10-2-72 7.6 254 11 273 464 N.D.
10-9-72 7.8 246 10 273 464 .005
10-24-72 7.7 328 9 250 446 .157 T

4. 1. 0 < 2.0 9.0 28.8 .7 *

M TOSITE
11-7-72 7.6 165 10 258 582 .013
11-13-72 7.7 184 14 258 593 .009 g
11-20-72 7.9 209 15 258. 582 .295 m

v4
11-27-72 7.8 228 10 235 593 .014 3.3,1 .10 E.!

< 1.0 42.0 0.9
CO TOSITE p
12-5-72 8.0 ' 399 3 293 602 4.10
12-15-72 7.9 383 3 280 588 1.37 ?
12-19-72 8.0 377 3 287 594 2.05
12-26-72 8.1 394 3 293 594 2.05 !4.42 .16 g1.3 < 2.0 0.5
COT 0 SITE -%

TOTAL 229.75 8444 516 8235 16370 107.399

AVERAGE 7.66 281.5 19.8 274.5 545.7 4.88 3

$
-



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

LISMN MINTI

TAILIES MONITOR HILL m. 2

10-7 10-9 10-5 10-9 10-9
S M LE PIM - ue/ml uc/ml ue/ml ue/ml 1UTid. .

10-9
.uc/mlDATE 11 1 SN hu3 Na Cl ITR/.NIIN RADIlN 1110RIlN POI /EIIN Alm A 1L 0-210

4-6-72- 7.6 200 210 560
4 13-72 6.65 200 210 630
4-19-72- 7.7 225 220 600
4-26-72 7.5 175- 260 575
.......-MILI. STARRP---------
6-13-72 7.5 178 98 240 610 10.6 < 1. 0 8.26 0.5 0 2.5 3.30 .20 *

6-19-72 7.5 198 92 270 638 25.6 3.63 4.04 0.1 0 2.5 8.36 .306-26-72' 7.5 *167 78 258 628 11.5 < 1. 0 1.05 0.5 0 2.5 1.58 .047-3-72 . 7.8 141 92 1 64 628 3.61 <1.0 3.~16 0.7 0 2.5 .58;.01.7-10-72 7.5 354 92 271 599 1.38 3.17 3.16 0.8 0 2.5 4.76..177-17-72 7.5' 504 92 327 631 5.38 1.63 < -2. 0 0.8 17 14 .00 .017-23-72 7.5 198 73 309 738 55.6 < 1.0 <2.0 0.5 27 15 .14!.01.8-8-72 7.1 289 96 298 751 20.64 < 1.0 < 2.0 0.2 17 14 1.58 .04
<

*

8-14-72 7.7 360 96 313 751 8.79 < 1. 0 < 2. 0 0.2- tC 2.5 2.31 .068 21-72- 7.3 369 95 298 524 4.26 < 1.0 ( 2.0 0.2 t
1

15 13 .00 .018 28-72 7.8 '362 75 326 562 6.82 < 1.0 < 2.0 0.3 t32 16 1.30 .059-6 72 8.1 390 14 309 559 N.D.
9-11-72- 8.1 313 13 307 560 .383
9-18-72 7.8 275 8 325 255 .013
9-25-72 8.2 299 4 333 277 .005
COT 0 SITE < 1.0 < 2.0 0.7 I I25 15 ~ 3.30 1310-2-72 8.1 382 9 327 396 N.D.
10-9-72 8.2 387 7 314 390 .006
10-24-72 8.2 423 6 314 372 .157 < 1.0 < 2.0 1.1 OCT. CXNPOSITE 14.4I.411-7-72 7.8 322 43 304 582 .009
11-13-72 7.9 335 43 304 582 .007 .

.11-20-72 7.9 304 40 281 557 .028 * '

11-27-72 . 7.9 631 40 327 571 .014 E. IgCGTOSITE 1.418 (2.0 0.6 I2.45 .07 4 -o .I12-5-72 7.8 435 42 318 587 .21 m @
t

12-15-72- 7.5 351 34 287 590 .41 cL12-19-72 7.8 361 19 260 588 .24 712-26-72 7.8 372 12 * 293 588 .29
CG@0 SITE 1.3 < 2.0 0.6 4.48 .18 F!

iU A Z31.25 Si500 1313 5677 i6593 155.952 hA\TAE 7.71 316.7 50.5 259.2 563.5 6.50 *
l'

Q
a>

2'

-

c________-_- - - --s ' ~ ~ ~'
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APPENDIX 0

1. Rio Algom Inter--Of fice Memo from J. T. Mather to M. E. Grimes, dated

March 2, 1972, Seepage Tests on Utah Tailings.

2. Rio Algom Inter-Of fice Memo from J. T. Mather to E. Barnes, dated

October 16, 1973, Seepage through Utah Tailings Test on fresh tailings

from Lisbon, Utah.
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g Appendix 0, Reference 1 0-2,

Ir.ta.oince uca.ounkm r ue N o. . . . . . . . . . . . . . . .

To: M. E. drir.4 s Date March 2,1972

rrom: J. T. thther c.c. J. W. Fisher

subjeci: Scepage Tet.ts on Utah Tailings

-
-

The curra.t serics of lab scepage tests are giving steady seepage
rates of G-8 ft./y'.(fi9' I) for untecated tailings after one vecek under simulated
field ctmditicns. These rates arc sirailnr to tha figures used by C1cvencer A
Ass. in their estirx.te of less by scepage freal t.ie base of the tailings area
(10 ft./yr for whale tailings).

If the s repat;c lo:s estimtrd by Cleveager & Ass, is considered to
be excessive, ca v: auld recmr.and the use of saaling agents added to or sprayci
on the tailings, uith tbo c,ualification that cut;id advice be sought on the
stability of the ta,lirs ".hr.ahnent after the s uling treatment. The proposed

tailir gs retaining ';tructum consists of a startir dant backed up by coarser .

tcilirgs deposit cd by conv:ntional spigottir,g. placing of an iraper;aeable
laycr of sc lant c,r treited t:.il . ardi:tciy LNifd the starter dam might
affect the stabilit" of the rctnining c.nankr:.ent by keeping the whole of the
tailings bchind the dan rcc.1-fluid. rather than letting a layer of coarse
raterial drain and conwildate cnd cdd to the. stecngth of the starter dyke.

L'e ara presently evaltating the effectiveness of two Dow scaling
agents that say bc :; prayed en a prcpared kne, using raathods supplied by
I'r. E. K. Andersor, of r,owell of Canada, Calgary. The costs range from $200
to $900 per acre for scalant only. ile are also evaluating the use of one
of these reagents inixed in with tailings before deposition, and the use of
FcS0.*7H:0 (Copperas) in like ranner. The latter technique could save on
scalant costs, but is not specifically reccanendeci by Dowell.

e

All these technic,ues for scaling recuire that the scalant or treat (d
matcrial be placed on a pre;nred bne in ordei- to ninimisc reagent cost.
Since it is not it; tended to gr,.de the r,ailir.us area to obtain a clean, uniform
base, it vill bc neccsary to iny dcui an initial it.ycr of untreated tailires

..../2
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0-3.- 2 -

over the area to :se :;ealed, preferably to a minircum of 6" depth. This
job raight be siinplified by some bu11 dozing of very rough arcas and by
brushing the entire arca, depending on the topography.

Preliminary figures on the effectivancss of various sealing
agents should be availalile in one weck.

.

b N[

a. rn.uhar -
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., Appendix 0, Reference 2 0-5, ,inte?-Office Mentor.induin
rli e IJ o. . . . . . . . . . . . . . . .

ro: E. Ilarnes
Date October 16, 1973

rroin: J. T. Mather

sabices: Scepage through Utah Tailings Tcat on fresh tallings froia
Lisbon, Utah

A frech sampic of whole tailitiga from the Liabon treat-
ment plant van received on August 3, 1573 and labclied 73HD7.
T.le tailings slurry, of Sg 1.34 2, was ni::cd thoroughly and
poured onto a base of washed clnrifier.nand in a 1 " i.d. glano
CClbMn.

The Percolation rate van iconitored over a period of
38 days, kceping the rurface of the tailinga just covered with
water i.e. equivalent to a hydraulic gradicnt of 1 f t. water
por ft. tail.ings. Resulto are choun craphically on Figure 1.
The perce,1ctio.1 dropped from an initial value around 100 ft/yr
to i. *: Leady G .?t/ /r 4,fter 7 days. Thc no recultu are virtually
identical to lidifiiti~for the bailing: prcpe;c.1 by leaching North

~

Ali.ca 1.;aterial in our lo%m tory an~ oclave, see m mo it.T. liatherc
to M. U. Grinna dat<:d liarch 2,1372.

i

( '

.

ilTM:hbc h . T'. Matner
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APPENDIX P

1. Parameters used to estimate environmental Concentrations.

s
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DATA USEO FOR CALCULATING CONCENTRATIONS AND DOSE FOR RECEPTORS LOCATED
1500 FEET SOUTHEAST OF THE REFERENCE POINT,l.E. MINE VENTILATION SHAFT

source Term C # *4

IMine Vent.
. ,193m 1.5 mg/m3 0.4 3.0 - - - - 24 h/ day 365

Y low Gke
1000 f t / min 68.6 mg/m3 85.0 15.0 - - - - 12 h/ day 3653

y ,,

Production
3a ad

f,t / min 68.6 mg/m3 0.4 18 avg - - - - 16 h/ day 365,,,,, ,

House

(*'" - - 0.4 - 75% 1.856 vml [4 *[ 45 acres 24 h/ day 3652/

DATA USED FOR CALCULATING CONCENTRATIONS AND DOSE FOR RECEPTORS LOCATED

source Term 8000 FEET NORTHWEST OF THE REFERENCE POINT,l.E. MINE VENTILATION SHAFT

Vent.
,19 1.5 mg/n 1 0.4 3.0 - - - - 24 h/ day 3653

Y low Cake 31000 f t / min 68.6 mg/m3 85 15.0 - - - - 12 h/ day 365

Production E'' H ' I" 68.6 mg/m3 0.4 18 avg - - - - 16 h/ day 365 ."eT sfer r s
House

g
T ng**
p - - 0.4 -

75% 1.856 gml h*2 45 acres 24 h/ day 365 '/

a
-

m

,



U-NAT. THORIUM - 230
i

*? 4Source Term ~ t ss

E.Ene Vent. * [ 4.5 misecD 32%D 100% i 4.5 m/sec of i
vent. shaf t loag term nie, vent. snaf t

do D 100% do 4.5 m/sec N/A N/A N/A N/A N/A
,,

Production

'[
*

4.5 m/secdo D 100% do 4.5 m/sec - 00 D 32%, .g., ,

House

"9 " ' N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
I

Source Term

8000 f t N.W. 7,7,',$;*,no 8000 f t N.W. long termEne Vent. f mine F day + night 100% jg'gtg,1*y; 2 m/sec of mine F 44% diffus;on 2 m/secShaft vent, shaf t long term o.,f. vent. shait

Yellow Cake do F 100~4 do 2 m/sec N/A N/A N/A N/A N/ADryer >g
es

*"
Nu'En3nd 8000 ft N.W- long termg

a Transfer d F 100% ig'g','gg; 2 m/sec of mine F 44% diffuse 2 m/sec x
song tem o,,,. vent. shaf t n

"I N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

%
B
2

.

7
m



Ra - 226 Rh 222

source Term e C D
1500 f t SE. ggj $,",,,, 1500ftSE.g,y , % term *Jf mine D 100% car g g- 4.5 m/see of mine D 32% ditt asm 4.5 m'seey, ,went. shaft 4 rm ege, vent, shaft *

*
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

1500et&E. $7]O*.s 1500 ft &E.
short termFrame Transfer '' "m D 100% *%, '%%,, 4.5 m/sec of mme D 100% deffusion 4.5 m/sec,,

% went. shaft long tem ddt. vent shaft

Tailine** DeY #^Pond N/A N/A N/A N/A N/A do D 32% sowcy 4.5 m/sec_

8000 ft N.W.Mne Vent. short term 8000 ft N.W. long term *of mine F 100% 2 m/sec of mene F 44 %diffupon diffusior. 2 m/secvent. shatt vent. sha.t
3m" ' N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

"* ;r
S000 f t N.W.t. ad short term 8000 ft N,W.
of m ne F 100% short term 'C

prame Trensfe' diffusion 2 rn/sec of rnine F 12
House vent shaft went. shaf t diffusion 2 rn/sec *

:o
Q

" term ddf.N/A N/A N/A '"A N/A do F 44% 2 m/sec
''

~

to

*Dowe Wind Concentration Arrived at by Assuming a Concentration e

7at the Source of 3.9 a 17 mg/mi
e

1'

% _
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DATA USED FOR CALCULATING CONCENTRATIONS
AND DOSE FOR REDD RANCH

8 A
Source Term

"[*"* ggf 1.5 mg/m3 R4 3 - - - - 24 h/ day 365l

Yellow Cake
Drye, 1000ft / min 6&6 mg/m3 85 15 - - - - 12 h/ day 3653

3
Production E
Shaft, Head 26 700

3 68.6 mg/m3 R4 18 avg - - - - 16 h/ day 365 7
ft / minFrame Transfer

.m

k- - 0.4 - 75% 1.856 g/mi h#2 45 acres 24 h/ day 365

3
2
-

?
>

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

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _



_l .,,4 1.C 2 -- h 5 m >.m.- - . _..b . *h2 A 4 _L - g . - ,_ -41- Awh"'_
_

_

U-NAT. THORIUM . 230

| N 5 $s>

4tg
.

5a"'v'"'
;'

R F 88% 2*/"' F 44% 2 m/sec
""

d fu Ra

s';,- " E@E5,do F = 2 m/sec WA WA WA WA WAterm 04ff-
nodo O

3

7,'.Q y,[,,,, - do F - 100% do 2 m/iec do F 44%

&
$g*;" 2 m/s.cNo

, .

MA N/A N/A N/A N/A N/A N/A N/A N/A N/A
@ '

=
@

e

v.

4

I

I

- - - _ _ -_ _ _ _ _ _ _ _ _ _ _ __.. - -- - - .
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Ra - 226 Rh - 222

$ 5 |} $

/ 4} it / / .i n m.i
m wm-

Redd $".%* fee.*
2 m?mlong term 2h p ggMine Vent Redd

Shaft Ranch diffusion Ranch gwg yp g

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 3=
** *

m
dshors sermProduction -

Nf.% oc. Redd short term
F 100% . rn/sec x,

Shaft. Head Redd 2 m/sec Ranch diffusionF 100% gegegr ,U
"

Frame Transfer Ranch frequency to 44s%

2 m/secF 50% d onN/A N/A N/A N/A ft'A R
5
8
rp

e

"In estimating the Quantity of Radon - 222 Generated over the Tad.ng Pond 7
the Following Assumptes were Utilized: *

1. All Radon Diffusing is Uberated to Air
2. All Tading Material is Submerged in Water
3. Radon Content Asmames Secular Equilibrium
4. Because of the Distance Between the Tailing Pond and Receptors,

the Taiting Pond is Considered to be a Point Source
5. The Sze of the Por.d is that Size that will Exist at the End of the Operation

' Downwind Concentration Arrived at by Assuming a Concentration
at the Source of 3.9 x 107 yO/mi
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4 I
'l 6

; 1. Rio Algom computations for concentrations and doses based on f

.| measured emission rates. j
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App:ndix Q, Reference 1
Q-2

Dust emissions from the various sources have been

calculated as follows:

1. VENTILATION SIIAFT DISCIIARGE

Volume of air discharged 253,000 CFM

37,100 M / min.=

3Average measured dust content 2. 2 mg/M

Emission rate 15,750 mg per minute

To,tal dust emitted in 24 hours 22,700 grams

50.1 pounds=

2. SUltFACE PLANT Alit DISCllAl?GES
I

d

I

The actual performance of the surface plant stack discharge

dust filters has been considerably better than the specified

3emission rate of 0.03 grains per cubic foot or 68.3 mg/M ,

as shown below.

Specification Actual Dust Emitted
Airflow Airflow Dust in ?A hours

CPM CFM mg/M3 grams
,

Crusher house 13,000 13,000 1.19 315

lleadframe 11,000 11,000 .007 21.7i

Transfer Tower 2,500 2,200 1.27 57.0

Yellowcake scrubber 1,000 9G0 .941 30.7

Yellowcake dosi filier 2,400 1,300 .585 25.9

Total emission 450.3 grams in ?4 hours - under I lb.

Detailed calcuhdions nye shown in Table I, /.ppendix .T.

i

, . _ ,
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| Appendix Q, Reference 1

Q-3

ENVIllONMENTAL EFFECTS OF DUST EMITTED

The State of Utah's Ambient Air Standards limit particulate

matter to an annual geometric mean of 90 ug/M3 3or 0. 00 mg/M ,

All actual discharge concentrations from the aperating stacks

are higher than this during the period each particular unit is

in operation, but diminish rapidly downwind from the stacks

due to disper'; ion.,

The ventilatipn shaft is located cutside the plant fence, and

it io mprobable that there will he many people entering the

area between this shaft and a minor road, on which travel is

highly occasional, mainly by ranchers. The point on this

road nearest the ventilation shafi. is approximately 325 feet

from it. Calculations of the dust content of the air at this
'

,

t

point have been made according to Equation 3.3 (p. 6) in D.

Bruce Turnu 'r "Workbool: of Atmosphes ic Dispersion Estimates"

(published by the U.S. Department of lici.lth, Education, and

Welfare. )

The nearest point outside the property fence from any of the
,

plant dust emitters is located about 250 feet from these

souroc.a. The concentration of dust at this distance from each

of these emitters has also been calculated as well as the total

_ - _
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Appendix Q, Reference 1
Q~4

cmission f rom all the plant stacks.
i

Calculations of downwind concentrations from all these

emitters :d the points mentioned are reported in Tables 2a

through 2c. Some anonr41ous results are apparent, and the

results at these short 'listances must he treated with reserve
,

Thc calculation used is:-

C= G exp '!. (6[Ti'u 6 C zy z

3
| where C is the ground-level centre-line concentration (in g/?.1 )
|

of dust in the plume,

Q is the emission rate (g/sec) at the stack,

u is the wind velocity (M/sec),

! 6, 6z are the horizontal and vertical dispersiony

- coefficients, in meters, as a function of the downwind
i

distance from source to point of measurement. These

are obtainable from curves (Figures 3-2 and 3-3) in

the Workbook.

II is the effective stach height, in meters.

;

;
,

w w - ._f_ ; - ---- - -



Appendix Q, Reference 1
Q-5

The disperulon coefficients are naturally affected by the wind

strength and by its directional stability. For the calculations,

(Tables 2a through 2c, Appendix J) an average velocity of

5 mph (= 2.24 M/sec) has been taken, togelner with the most,

least, and average stable conditions (Stability Classes F, A,

and D respectively in the Workbook).,

The effective height II of the stacks has been taken as the actual

height in making these calculations. In the case of the ventilation

shatt the discharge is horizontal; in the other cases discharge

velocities are lew, so that the plume v/ould not rise very much

above the actual stack. It is considered that no serious error

is iatroduced by making this assumption.

~

Actual stack heights are:-

Feet = Meters

Ventilation shaft 6 2

Crusher 45 14

IIcadframe 75 23

Transfer 55 17

Scrubber 50 15

Filter 32 10



Appendin Q, Reference 1

Q-6

In making these calculations, average emission rates over

24 hours have been used for the individual surface plant

sta cks. Figures are also given "or the total concentrations

when all units are in operation simultaneously and for the totals

over the 24 hour average emission raie.

To compare with the Utah ambient air standard of 0.09

(= 9 x 10-2) mg/M , these concentrations, at the plume3

centre-line and at she nearest access points are summarized

as follows:-

3mg/M
Stability A Str.bility F Stability D

Ventilation Shaft 9.4 x 10-2 2. 8 9.1 x 10-1

Crusher 1. 9 x 10-3 1.3 x 10-14 G. 6 x 10-5

IIeadfru.no 2. 8 x 10-5 0. 9 x 10-38 4. 4 x 10-11

Transfer Ilouse 2.2 x 10-4 1.5 x 10-21 4. 7 x 10-7

Scrubber 9.4 x 10-5 9.0 x 10-18 1. 4 x 10-6

Filter 1.4 x 10-4 1. 7 x 10-9 8. 9 x 10-5

Total surface plant - not including ventilation shaft

1. all units in
operation
simultaneously 1. 9 x 10-3 1. 7 x 10-18 1.1 x 10-5

2. 24-hour average 1.0 x 10-3 8. 9 x 10-19 5.8 x 10-6



Appendix Q, Referer.ce 1

Q-7

With the exception of the ventilation shaft discharge when it

reaches the road, all these discharges would meet Utah

ambient air standards at an, noint of public necess. Normally,

with increasing stability howeser, that is from Class A

towards Class F, concentrations would be expected to icercase,

but only in the case of the ventilation shaft do they do so The

method of calculation is generally considered to lose accuracy

at the shorter distances, and this appears to be the case here.

RAOlOACTIVE EMISSIONS FROM DUST

The figtres for radionuclide release in Appendix G of the

Supplemental Environmental Report were based on the assumption

that the dust discharged from the plant stacks would have the same

uranium content as the ore, which had been assessed at 8 lb/ ton

0 , and that the radioactive disintegration products of theof U3 3

uranium would be in equilibrium with it.

Figures measured during actual operations (Figure 5, Section IV C,

Part 2) are used in the following calculations.

i



Appendix Q, Reference 1
Q-8

: a. Uranium (natural) er.unsions

Volume of Ait Discharged Radioactive Release ~~

:in 24 hours (M3 x 1000) pCi/mi Averagt
'

(Froin Tablh 1, Section IV s) x 10-11 pCi/ day ,uCi/Sec.

8. 30 x 10-5
Vent flation Shatt 10310 .07 7.22

Cruaher 205 .200 .702 9.17 x 10-6

!!cadframe 224 .0527 .118 1. 37 x 10-6:

Transfer If oune 44.0 .2G7 .120 1. 30 x 10-6

Scrubber 32.G G.GC 2.18 2. 52 x 10-5

Filter 44.2 .G52 .238 3.33310-6

Total emission f rom lhe surface plant utacl n in thus 3.5 pCi/ day.

1
i

{
l
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Q-9

. b. Thorium - 230, fladium - 22G, and_ Radon - 222 from

the surface Plant
.

At secular equilibrium in the ore, the radioactivity of natural

uranium is equal to that of the associated Th-230, Ra-226, and

Rn-222. These elements are not enrried through to the yellowcake

final product.

Thorium - 230

From the crusher, transfer house and headframe dust collectors

only, Th-230 released

= .702 + .118 + .120 = 1.03 pCi/ day
i

,

Radium - 22G

From the crusher, transfer house and headframe dust collectors
,

only, R:.-226 released
;

= 1.03 pCi/ day from Ra-226 also.

Radon - 222

The radon emitted from the plant stacks will be that emitted

while the ore is being handled on the surface. Once more '

therefore, radioactivity due to Ibi-222, from the crusher, transfer

house, and headframe collectors,

= 1.03 jaCi/ day from Ibi-222.

.- _
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Q-10

ItADON - 222 EMISSIONS FitOM TIIE VENTILATION SIIAFT

The original calculations of radon and radon daughters in the mine

air discharged at surface gave an estimated radon daughter figure

of 1.0 WL from 3.9 x 10~7 ftCi/ml of radon. Frequent tests of

the al'r as discharged at surtace indicate an average of about 0.58 WL

of radon daughters. No radon readings have been tal:en, but on the

assumption that the radon is reduced in the same ratio as the radon

daughters, a value of about 2.25 x 10~7 pCi/ml of radon is derived.

2. 25 x 10-7 uCi/ml = 2.32 x 10-6 uCi/ day

VD 2B ftADIATION DOSAGE FItOM ItADOM - 222 ItE' AASED AT TIIE

TAILINGS POND

The calculations in Appendix M of the Supi)lemental Environmental

Itcport are valid up to the point where the diffussion of andon a' 'he
2surface of tailings is calculated at 3. 58 x 10-5 pCi/M /second.

Further calculations are based on the fact that it is now proposed

to build a second tailings pond upstream from the original one,

which has not been filled, but will be used as a settling pond for

decant liquid from the new pond before such liquid is recycled to

the plant.

It has been calculated that 15 acres of the old pond will be covered

with tailings before additions cease, and that the new pond will be

covered to .on area of 27 acres bef ore the termination of operations.

Note correction statement submitted by Rio Algom at end of this section.*
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Q-ll

The two ponds must be considered scparately.

1. Original Tailings Pond - 15 acres

2
15 acres = 15 x 4840 x 3G M2

30.372

= 00700 M2

Total Iln emission = 0.07 x 104 x 3. 58 x 10-5

5= 2.17 pCi/sec or 1. 87 x 10 yiCi/ day

2. New Tailings Pond - 27 acres (when cornpletely filled)

2
27 acres = 27 x 4840 x 3G 2

39.372
2100,000 M=

Total Rn emission = 1.00 x 105 x 3. 58 x 10-5

5= 3.00 iCi/sec or 3.37 x 10 pCi/ day.J

Final total emissions from both ponds will thus be (1.87 + 3.37) x 105

= 5. 24 x 105 JiCi/ day.

Rn-222 emissions from all sources will be:-

Ventilation Shaft 2. 3 x 106 pCi/ day or

* Surface plant siachs 1. 03 x 106" " "

Tailint:s pords 5. 24 x 105 i. .. i.

|

Total 2. 8? x 10G .. |
.. ..

The ventilatio:s sh:ift di::charr.e is thus in excews of 80% of the

t ot a l.

* Note correction statement submitted by Rio Algom at end of this section.
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Q-12

; 3 DOWNWIND llADIOACTIVE CONCFNTitATIONS
I

|
'

Downwind calculations of radioactivity have been made, using

the method also described for dust (Section IV E). In addition

to concentrations'at the nearest property boundary for each

stability (A, F, and D), (Tables la through Ic, Appendix K).
.

concentrations at 8,000 feet from the ventilation shaft and at

2$ miles, the distance of the lledd Itanch from the mine, have

been made, and are reported in Tables 2a through 2c and 3a

through 3c, Appendix K, respectively,

Because information is not available from which a wind rose

may be derived, calculations have been made on the basis,

that in each case the wind will b'ow steadily for 100% of the

time towards the point of measurement, which is taken as
.

lying on the centre-line of the discharge plume, )

|

Where a number of stacks are emitting simultaneously, only
!,

I

,

il they were all in line could the receptor be on the centre-

line of every plume. At the nearest property boundary,

.cmissions from each source are considered separately,

except the plant stacks, which are close together and have

been taken as a single sourec. At the greater receptor

distances, all emissions from the distant emitter are con-
,

sidered additive.

!

-,
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Calculation:-

In all canes, wind velocity u is taken at 5 mph, =

2.24 m/sec, and wind direction directly towards the

recept or.

The calculation in thi.e instance is (Compare PAO, Section IV E)

9C= exp _ j
~

6II' u Oy z (zj
,

3C = curies /M or ytCi/ml - downwind centre-line

ground-level concentration.

Q = curies emitted per second

Type A stability has been assumed in Tables la, 2a, and 3a,

Appendix K, as giving the lowest plume centre-line ground-

level concentrations, Type F stability for Tables Ib, 2b,

and 3b, as giving the opposite effect, while Type D, average
,

stability, has been used in calculating Tables ic, 2c, and 3c.

The results for Type D only were used for derivation of radiation

exposure calculations, pages Gl&G2. As in the case of the dust

calculations, Section IV E, anomalous results (very low con-

centrations) were obtained for Sinbility F at the nearest

distances.
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Emission Rates:-

a. Stack Discharges. For these the emission rates shown
e

on page 32 have been taken; total average emissions when

all surface units are in operation at the same time, and total
1

24-hour average emissions have been calculated.

b. Tailings Ponds. The emission rates from two tailings

ponds are shown on page 40

; Tailings Ponds Calculations:-

For the purposes of calculation, downwind concentrations

from an area source such as a pond, are assumed to originate

in a virtual point source.

The distance of such a virtual source from the downwind edge

of the pond, is found by dividing the side of the pond, taken

as square, by 2 x the standard deviation of 2.15 for the

downwind dispersion of an area source, taking the result as

the horizontal dispersion coefficient from the virtual source,

and deriving ihe distance from this. The downwind distance

to the receptor is then the sum of the virtual source distance

and the distance from the pond edge to the receptor.

_ . _ .
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The concentration downwind frota an area source is given

(Workbook) by

4C=
TI' 6y 6z u

Wharo C = Concentration at downwind point inJiCi/ml

Q = Quantity discintrged by area source in pCi/sec

= Wind speed in meters /secu

6,6z are the horizontal and vertical dispersiony

coefficients in meters.

Virtual Source Cniculations

1. Original Pond

2Area = 00,700 M ; if square, side would be 245 M.

245 + (2 x 2.15) = 57 M;

a. At the nearest property boundary,1000 feet = 305 M

from pond edge:-
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Stability Stability Stability
A F D

Virtual source distance (;iving

horizontal dispersion coefficient

of 57 M (From Fig. 3-2 in the

Workbook) 200 M 2000 M 820 M

Distance from pond edge to

boundary 305 M 305 M 305 M

Total Distance 565 M 2305 M 1125 M

For the total distances:-

#y 130 72 78

(z 180 23 34

.

b. At a boundary point, 8000 feet = 2500 M from mine

operations:-

Stability Stability Stability
A F D

Virtual source distance 2GO M 2000 M 820 M

Distance, mine to receptor

point 2500 M 2500 M 2500 M

Total 2760 M 4500 M 3320 M
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Stability Stability Slability
A F D

For the total distances:-

6 500 M 140 210' y

6 3700 33 78z

At the Hedd Ranch, 2[ miles = 4000 M from the mine:-| c.

i

Stability Stability Stability
A F D

_

Virtual source distance 200 M 2000 M 820 M

Distance, mine to

receptor point 4000 M, 4000 M 4000 M

| Total 4260 M 6000 M 4820 M
,

For the total distances:-

U~ 750 175 200y

#z 8000 37 86

2. New Poad_ (when completed)

2Area = 100,000 M , if square would have sides of 330 M.

The virtual distance of the source is found by dividing the

pond side by 2 x 2.15 = 4.30 as before

330 4. 30 = 77 M

.

a. The new pond is nearer the property boundary than the

original pond. The nearer;t boundary it; assumed to be at

500 feet or say 150 M.
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Stability Stability Stability
A F D

Virtual source distance giving

horizontal dispersion coefficient

of 77 M (From Fig. 3-2 in

Workbook) 330 M 2400 M 1000 M

Distance from pond edge to

boundary -150 M 150 M 150 M

Total 480 M 2550 M 1240 M

For the total distances:-
i6y 115 80 85 |

6z 102 24.5 37

|

| b. At a boundary point 8000 feet = 2500 M from operations:-

Stability Stability Stability
A F D

Virtual source distance 330 M 2400 M 1000 M

1

Pond edge to receptor point 2500 M 2500 M 2500 M

Total 2830 M 4000 M 3500 M
l

For the total distance:-

! 6y 520 145 220

6
| z 4200 34 73

i

I
1

i
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c. At the Itedd Itanch, 21 miles = 4000 M from the inine:-

Stability Stability Stability
A F D

Virtual source distance 330 M 2400 M 1000 M

Distance, ndne to receptor

roint 4000 M_ 4000 M 4000 M

Total 4330 M 6400 M 5000 M

For the total distances:-

6y 700 185 205

6 0000 38 90z

Calculations of downwind concentrations from both ponds are

shown on Tables la through Ic, 2a ll: rough 2c, and 3a through

3c, Appendix K.
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4 ItADI ATION EXPOSidtMS
1

l
Additive Downwind Concentrations of Itadioactivity )

~

l

When a number of emitters are discharging simultaneously, only

if they were all in line could the receptor ever be located on the

centro tine of every plume. Additive figures for other cases

can be obtained in a number of ways, but if it is assumed that all

plumes are in a rdraight line, regardless of the wind direction at
!

any moment, and that the downwind concentrations are additive,

this would be the worst possible case. Such an assumption is

not unreasonable for distances greater than 1 mile when the

emittera are within a relatively shoit distance of one another, and

this assumption has therefore been made in respect of the total

emissiens reported in Tables 2a thrcugh 3c. Additive figures

for stability Class D emissions are given on p. 00.

l
.

For the short distances, -- from the emitter to the nearest access

point - concentrations are considered individcally, except in the

cases of the surface plant stacks, these are sufficiently close

together that they may by considered a single source; the total

uranium emission from all five is only 1.3G times that of the

highest sint,lc source, that of the crusher.
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Itadiation Exposures

The A.E.C. has laid down maximum permissible concentrations

in air for radionuclides to limit the exposure of the whole body

and ceriain critical organs to 1500 mrem per annum, in both

restricted areas, which in general are those where people are

exposed to radioactivity .n the course of their employment, when

exposure time is limited to a maximum of 40 hours weekly, as

well as in unrestricted areas, where the general public moves

freely for 108 hours per week.

MPC ll: nits applicable to the Lisbon operation are as follows

(pCi/mt).

Restricted Areas
TExposure Limited Unrestricted Area

Isotope to 40 hours / week) 168 !!ours/ week Critical Organ

Uranium (natural) 8 x 10-10 3 x 10-10 Whole body

G x 10-II 3 x 10-12 Kidney

Thorium - 230 2 x 10-11 Soluble 5 x 10-12 Whole body

2 x 10-12 Insoluble 3 x 10-13 Lung

2 x 10-11 Soluble 8 x 10-14 Hone

Iladium - 22G 5 x 10-II 2 x 10-II Whole body

3 x 10-II 3 x 10-12 Done

Radon - 222 1 x 10-7 3 x 10-9 Lung

.
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1

|

Unrestricted Areas

Additive Itadioactivity, uCi/ nil, at stability D
at the Losy',cr Distances

TFrom Tables 2c and @

Emitter At 2500 M At 4000 M

UltANIUM

Vent ilation Shaf t 1.30 x 10-15 8.57 x 10-10
Surface Plant, at max. emission rate 8. 71 x 10-16 5. 83 x 10-10
Tailings Ponds NIL NIL
Total [.17 x 10-15 1. 44 x 10-II

IIADON - 222

Ventilation Shaf t 4.14 x 10-10 2. 73 x 10-10
Surface Plant, at max. emission rate 3. 53 x 10-16 2. 37 x 10-16
Tailings Pond, Old 1. 89 x 10-II 1. 23 x 10-II
Tallings Pond, New 3. 45 x 10-11 2.02 x 10-Il
Total 4.G7 x 10-10 3.00 :: 10-10

TIIOllIUM - 230 and RADIUM - 220

Ventilation Shaft 1. 30 x 10-15 8. 57 x 10-10
Surface Plant, at max. emission rate 3. 53 x 10-16 2. 37 x 10-10 1

NIL lTailings Ponds NIL
_

Total 1. 05 x 10-15 1.09 x 10-15

Only the average stability (Class D) has been considered, since

the extreme Classes A and F will not often occur.

In the further calculations it is assumed th:tt 50% of the Thorium - 230

is in the soluble and 50''b in the insoluble form.
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EXFOSURE RATES AT NEAREST ACCESS POINTS (from Table 1 C)

1. Ventilation Shaft Discharge

Radionuclide UranMm Thorium-230 Radium-226 Radon-222 Total

,uCi/ml 2. 88 x 10-13 2.88 x 10-13 p,,gg x 39-13 9.14 x 10-8
Exposure, mrem / year for 100% occupancy

Kidney - U 145 -- -- -- 145
Lung - Th 2160 -- --

_
--

-.

- Rn -- -- -- 4. 59 x 10 d
-- 7Total Lung 4. 59 x 10

Bone - Th 2700 -- -- ----

- Ra -- -- 144 -- --

Total Bone 2840
Whcle Body 1.44 432 21.6 -- 455

2. Plant Discharge

pCi/ml 6. 45 x 10-17 6. 45 x 10-17 2. 45 x 10-17 2. 45 x 10-l'7
Exposure, mrem / year for 100% occupancy

o3Kidney - U 3. 23 x 10-2 -- -- -- 3. 23 x 10-2 ag
Lung - Th -- 6.16 x 10-3 __ __ __ u>gn

- Rn -- -- -- 1. 23 x 10- -- ;;-,Total Lung S.16 x 10-0 gBone - Th -- 2. 30 x 10-2 __ __ __

- Ra -- -- 1. 23 x 10-3 __ __ F
Total Bone 2.42 x 10-3 {
Whole Body 3. 23 x 10-4 3. 68 x 10-3 1.84 x 10-3 -- 5.84 x 10-3 g

2
3. "' ilings Ponds Old Pond New Pond Total -'

Radionuclide, Radon ,uCi/ml _ 1.1G x 10-10 1. 76 x 10-10
Exposure mrem /ycar for 10070 occupancy

Lung 5800 8800 14,600
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TOTAL EXPOSURE RATES AT THE FURTHER POINTS (See Table o00)

2500At 4000AI
Distance Total Total

Concentration Exposure Concer.tration Exposure
,u Ci/ m l mrem / year uCi/ml mrem / year

. Organ Radionuclide

ICidney - Uranium 2.17 x 10-15 1.09 1. 44 x 10-15 7. 2 x 10-1

Lung - Thorium 8. 25 x 10-16 4.13 5.45 x 10-16 2.73
- Raden 4. 67 x 10-10 233. 3.06 x 10-10 153.

2- Total 2.37 x 102 1. 56 x 10 9g
YR

Bone - Thorium 8. 25 x 10-16 15.5 5.45 x 10-16 10.2 E.

- Radium 1. 65 x 10-15 .825 1. 09 x 10-15 .545 E

9- Total 16.3 10.7
i|P

Whole Body - Uranium 2.17 x 10-15 .010 1. 44 x 10-15 .0072 E
- Thorium 8. 25 x 10-16 .25 5.45 x 10-16 .164 3
- Radium 1.65 x 10-15 .12 1.09 x 10-15 .082 2

"- Total 0.38 0.253

. _ - -__ __-. _. - - _ -
- _ _ _ _ _ _ _ _ _ _ _
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i

Actual Exposure Itates To The General Public

The calculated concentrations and exposures have been based on

a constant wind speed aild a constant wind direction, directly towards

the acceptor, and as these are improbable conditions actual exposures

at a given point will not be the same as those calculated.

: The assumption that all emissions at the mine are additive in the

case of the more distant acceptor points, has been made to present

the least favourable case, so even at constant conditions actual

exposurns would b~e lower than those Ieported.

In the case of wind speed, other factors being constant, exposures

will vary inversely as the speed, taken as 5 mph for the calculatioes.

Varying apeeds will of course have some effect on the plume stability

also, but the combined effect of small variations is not easy to

determine.
.,

Wind direction is a more important variable. The reported figures

are based on a constant wind direction, day and night, and give the

concent rations at the plume centre-line. Concentrations to either

side of the centre-line fall off quite rapidly.

Wimi records from the minesite show I' t ' tllt azing percentages;

for each direction under daytime conditiv u .-

,

, , _ . . . - - ya _,_
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Wind Direction From ' 70

^ North 2-1/2

* Northwest 32

West 8

Sout hwest 20

South 4-1/2

Southeast 22.

East 6
.

Northeast 5

The Redil Ranch at 2-1/2 miles distance, is the point of greatest
e

interest, as being the nearest poi .t inhabited by members of the
.

general public. Located roughly to the northwest of the mine. it

would be exposed to downwind concentrations a maximum of perhaps
'

.

25% of the time, reducing lung exposures to a maximum of 30 mrem

per year and bone exposure to 2.7 mrom/ year.'

.

The 8000 feet (= 2500 M) point at the nearest boundary, and also j

in the direction of the wind of second highest daytime frequency,

would also not be exposed to downwind concentrations more than

25% of the time.;

,

d

-
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The prevailing wind, from the northwest, blows in the direction

of uninhabited areas; it can however be assumed that at the

distance:; stated human exposures would be limited to one third

of the calculated amounts,

_ _
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TABLE I

CALCULATION OF DUST EMISSIONS (SURFACE PLANT'

Yellowcake
Crusher Headframe Transfer Scrubber Filter

Average actual operating time 12 12 12 20 20
(hours / day)

CFA1 13,000 11,000 2,200 960 1,300

= CF in 24 hours ( x 1,000) 9,300 7,920 1,584 1,152 1,560
3= A1 in 24 hours ( x 1,000) 265- 224 44.9 32. G 4.2

3Dust content (mg/M ) 1.19 .097 1.27 .941 .535

Dust emitted in 24 hrs. (grams) 315. 21.7 57.0 30.7 25.9

Total dust emission 450.3 grams in 24 hours - under 1 lb.
? -Ei
ai

h
e

. E'
2
a
n
.

o
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TABLE 2A
,

CALCULATION OF DOWNWIND CENTRE-LINE DUST CONCENTRATIONS
AT NEAIE5T ACCESS POINT I

(Minimum Stability - Class A)

Receptor Dust
exp .g H'2 Q ConcentrationsHDistance H , Emitted Q 3

rzt g/ day g/sec 51u#y #z II'u #y #z C (g/M )- Emitter (meters) 6 (meters) #z #z

Ventilation Shaft : 99 28 2 14 .143 9.90 x 10*I 22,000 .263' 2760 9.53 x 10-5 9.43 x 10-5

Crusher (12 hours) 76 22 14 10.5 1.33 4.13 x 10-1 315 7.29 x 10-3 1625 4.49 x 10-6 1.85 x 10-6

Headframe '(12 hours) 76 22 23 10.5 2.19 9.09 x 10-2 21.7 5.02 x 10~4 1625 '3.09 x 10'7 - 2.81 x 10-8
~

i

Transfer (12 hours) 76 22 17 10.5 1.62 2.69 x 10*I 57.0 1.32 x 10-3 1625 8.12 x 10'7 2.18 x 10-7

Scrubber (20 hours)~ 76 22 15 10.5 1.43 3.60 x 10-1 30.7 4.26 x 10-4 1625 2.62 x 10-7 9.43 x 10-8

Filter (20 hours) 76 22 10 10.5 .953 6.35 x 10*I 25.9 3.60 x 10-4 1625 2.22 x 10-7 1. 41 x 10-7

' Total Surface Plant Emissions 76 22 16 10.5 1.52 3.15 x 10-I *9.90 x 10-3 1625 6.09 x 10-6 1.92 x 10'
(Average) *

24-Hour Average, Total Surface 76 22 16 10.5 1.52 3.15 x 10-1 450.3 5.21 x 10-3 1625 3.21 x 10-6 1.01 x 10,

Ore Treatment Plant Emissions (Average)
'

o
*When all surface plant Units are in operation simultaneously. *

:o
*Wind Speed u = 5 mph = 2.24 M/sec. g

i@S
,

m
w

j

. . - . , _ - - _
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TABLE 2B

CALCULATION OF DOWNWIND CENTRE-LINE DUST CONCENTRATIONS AT NEAREST ACCESS POINT

. (Maximum Stability - Class F)

Receptor Dust Q Concentrations
Distance H 'Ht2 emitted Q Fue a,

D " 6 #z C (g/M )y 3
Emitter (meters) (y (meters) 6 II/d "E T g/ day g/seez z y

Ventilation Shaft ' 99 4.0 2 2.3 .870 6.85 x 10-1 22,700 .263 64.7 4.06 x 10-3 2.78 x 10-3

Crusher (12 hours) 76 3. 2 14 1. 8 7.78 7.19 x 10-I4 315 7.29 x 10-3 40.5 1,80 x 10-4 1.29 x 10-17
'

Headframe (12 hours) .76 3.2 23 1.8 12.8 8 x 10-36 21.7 5.02 x 10-4 40.5 1.24 x 10-5 9.92' x 10-41

Transfer (12 hours) 76 3.2 17 1.8 9.44 4.46 x 10-20 57.0 1.32 x 10-3 40.5 3,26 x 10-5 1.45 x 10-24

Scrubber (20 hours) 76 3.2 15 1.8 8.33 8.56 x 10-16 30.7 4.26 x 10-4 40.5 1.05 x 10-5 8.98 x 10-21

Filter (20 hours) 76 3.2 lb 1. 8 5.56 1. 94 x 10-7 25.9 3.60 x 10-4 40.5 8.89 x 10-6 1.72 x 10-12

i * Total' surface plant Emissions 76 3.2 16 1. 8 8.89 6.89 x 10-18 *9. 90 x 10-3 40.5 2.44 x 10-4 1.68 x 10-21
(Average)

24-hour average total surface
ore treatment plant emissions 76 3. 2 16 1.8 8.89 6.89 x 10-18 450.3 5.21 x 10-3 40.5 1.29 x 10-4 8.86 x 10-22

(Average)

$ 1

,

Wind Speed u = 5 m.p.h. = 2.24 M/see S
x
o

o=
t *When all surface plant units are operating simultaneously. &3

o%
3

%
$
8
-

1

_ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 2C

CALCULATION OF DOWNWIND CENTRE-LINE DUST CONCENTRATIONS AT NEAREST ACCESS POINT

(Average Stability - C1 ss D)

- Receptor Dust
.) [ H

12 emitted Q h ConcentrationsDistance H ,
Emitter (meters) @ (metc rs) #z Nz , I g/ day g/sec 51 u $ 6 If u 9 z C (g/M )3z

Ventilation Shaft 99 8.0 5 4. 7 .425 9.14 x 10-I 22,700 .263 265 9.92 x 10'4 9.06 x 10*4

Crusher (12 hours) . 76 4. 8 14 3.8 3.68 1.15 x 10-3 315 7.29 x 10-3 128 5.70 x 10-5 6.56 x 10-8
-

Hradframe (12 hours) 76 4.8 23 3. 8 6.05 1.13 x 10-8 21.7 5.02 x 10-4 128 3.92 x 10-6 ' 4. 43 x 10-14

Transfer (12 hours) 76 4.8 17 3.8 4.47 4.58 x 10-5 57.0 1.32 x 10-3 128 1.03 x 10-5 4.71 x 10-10
!

Scrubber (20 hours) 76 4.8 15 3.8 3.95 4.09 x 10-4 30.7 4.26 x 10-4 128 3.33 x 10-6 1.36 x 10-9

Filter (20 hours) 76 4.8 10 3.8 2.63 3.15 x 10-2 25.9 3.60 x 10-4 128 2.81 x 10-6 8.85 x 10-8 - 4
,

u
* Total surface plant emissions 76 4. 8 16 3.8 4.21 1.42 x 10-4 . *9. 90 x 10-3 . 128 7.73 x 10-5 1.10 x 10 8 g

(Average) 9;
x

24-hour average total surface c.
ore treatment plant emissions 76 4.8 16 3.8 4.21 1.42 x 10-4 450.3 5.21 x 10-3 128 4.07 x 10-5 5.78210-9 *

(Average) y
EWind Speed u = 5 m.p.h. = 2.24 M/see g
:s

*When all surface plant units are operating simultaneously. Q
a

M

,

_ . _ _ - _ _ _ _ _ _ _ . _ _ _ _ _ _ _ - - . , - -
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TABLE 1A

RADIOACTIVITY: DOWNWIND CENTRE-LINE CONCENTRATIONS AT NEAREST ACCESS POINT
.

(Minimum Stability - Class A)
u = 2.24 M/sec

,

A. URAN 1UM
Receptor Emission
Distance H Rate Q H f )2H Q C'N -lyzlEmitter . (meters) (meters) Curies /see #y a T Tru aa TI'u 9 vz pCi/mlz y z

Ventilation Shaft 100 2 8.36 x 10-11 28 14 .143 2760 9. 90 x 10-1 3.03 x 10-14 3.00 x 10-14
.

Plant Stacks:-
Crusher 76 14 9.17 x 10-12 22 10.5 1.33 1625 4.13 x 10-1 5.64 x 10-15 2.33 x 10-15
Headframe 76 23 1.37 x 10-12 22 10.5 2.19 1625 9.09 x 10-2 8.43 x 10-16 7.66 x 10-17
Transfer 76 17 1.39 x 10-12 22 10.5 1.62 1625 2.69 x 10-1 8.55 x 10-16 2.30 x 10-16
Scrubt>er 76 15 2.52 x 10-11 22 10.5 1,43 1625 3. 60 x 10-1 1.55 x 10-14 5.5 8 x 10-15
Filter 76 10 3. 33 x 10-12 22 10.5 .953 1615 6. 35 x 10-1 2&MQ-15 gog-15

Total Surface Plant Emissions * 76 16 Ave. 5. 81 x 10-11' 22 10.5 1.52 1625 3.15 x 10-1 3. 58 x 10W1.13 x 10W
f4-Hour Ave. , total surface

jpnt emissions 76 16 Ave. 4.05 x 10-11 22 10.5 1.52 1625 3.15 x 10-1 2. 49 x 1,0-14 7.84 x 10-15
Tail. .es Ponds:-

Origmal Nil
New Nil

_

_

B. RADON - 222 (No allowance made for radon decay) @
. t

Ventilation Shaft 100 2 2.66 x 10-5 28 14 .143 2760 9. 90 x 10-1 9.64 x 10-9 9.54 x 10-9 kPlant Stacks:- -

Crusher 76 14 9.17 x 10-12 22 10.5 1.33 1625 4.13 x 10-1 5.64 x 10-15 2.33 x 10-15 x

Headframe 76 23 1.37 x 10-12 22 10.5 2.19 1625 9.09 x 10-1 8.43 x 10-16 17

Transfer 76 17 1.39 x 10-12 22 10.5 1.62 1625 2. 69 x 10** 8.55 x 10-16 7.66 x 10 16 92.30 x 10-
Total Emissions from ore

Treatment Plant * 76 18 Ave. 2.38 x 10-11* 22 10.5 1.71 1625 2.32 x 10-1 1.46 x 10-14 3.38 x 10-15 h
24-lGur Ave., total surface ore 2 i

_ treatment plan * emissions 76 18 Ave.1.19 x 10-II 22 10.5 1.71 1625 2.32 x 10-1 7.32 x 10-15 '1.69 x 10-15 gM
Tallings Ponds:- m-

2.17 x 10-6 130 180 - 165,000 - 1.32 x 10-11 1,32 x 10-11Original 305 Actual -
3.90 x 10-6 115 102 - 82,500 - 4.72 x 10-11 4.72 x 10-11

a

New 150 Actual -

C. THORIUM - 230 and RADIUM -226
At secular equilibrium in the ore the radioactivity of the natural uranium and the thorium, radiut.1, and radon associated with it are

equal to one another. Thorium, radium, and radon are not carried through to the yellowcake product and the individual as well as the 1 -tal
and average concentrations of the thorium and radium in the plant stacks are therefore equal to those reported for the radon in this mtance.

*When all surface plant units are in operation simultaneously.
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TABLE IB
.

RADIOACTIVITY: DOWNWIND CENTRE-LINE CONCENTRATIONS AT NEAREST ACCESS POINT

-(Maximum Stability - Class F)

u = 2. 24 M/see
A. URANIUM

Receptor Emission
r Hij 2 Q CHDistance H Rate Q exp .g
_#z /Emitter (meters) (meters) . Curies /sec #y U U - II'u d d 'if u O Oy z J1Ci/mlz z y z

Ventilation Shaft 100 2 8.36 x 10-11 4.0 2. 3 .870 64.7 6.85 x 10-1 1.29 x 10-12 8.86 x 10-13

Plant Stacks:-
Crusher 76 14 9.17 x 10-12 3. 2 1. 8 7.78 40.5 7.19 x 10-14 2.28 x 10-13 1.62 x 10-26 '

1.37 x 10-12 1.8 12.8 40.5 8.00 x 10-36 3.38 x 10-14
2. 70 x 10 33

Headframe 76 23 49
1.39 x 10-12 ' 3. 2Transfer 76 17 3. 2 1.8 9.44 40.5 4. 46 x 10-20 3.43 x 10-14 1.52 x 10-Scrubber 76 15 2.52 x 10-II 3. 2 1.8 8.33 40.5 8.56 x 10-16 6. 22 x 10-13 5.32 x 10-28

Filter 76 10 3.33 x_10_-12 s.2 La s.s8 40.5 L 94x30:7 I4 L 59Ma-20
Total Surface Plant Emissions * 76 (Ave. )16 5. 81 x 10-11' 3. 2 1. 8 8.89 40.5 6. 89 x 10-I8 AJ2da U 9.88 x 10-I1.43 _19-324 Hr. Ave. total surface
___ plant emissions 76 (Ave.) 16 4.05 x 10-11 3. 2 1.8 8.89 40.5 6.89 x 10-18 3,00x 30-12 6.89 x 10-30Tallines Ponds:-

Original Nil

N'"_____ NU

- B. RADON - 222 (No a!!owance made for radon decay)_. ___ _ _ ___ _ _
, . .._ _ _. . .

. . - . . _ . _ . _ - . . _ . _ . . _ _ _ _ _ . . . _ . . _ ,
95. y y

@w
Ventilation Shaft 100 2 2.66 x 10-5 4. 0 2.3 .870 64.7 6.85 x 10-1 4.11 x 10-7 2.82 x 10-7 &flant Stacks -

. X
Crusher 76 14 9,17 x 10-12 3. 2 1. 8 7.78 40.5 7.19 x 10-I'4 2.26 x 10-13 1.62 x 10-26 oHeadframe 76 23 1.37 x 10-12 3. 2 1.8 12.8 -:0. 5 8.00 x 10-36 3.38 x 10-14 2.70 x 10-49 *

_ Transfer 76 17 1 39 x 10-12 3,2 1.8 9d4 40J 4,46x10-20 3 ,43239-14 1. 52 x 10-33 g1

Total Emissions from ore 76 18 2.38 x 10-II"3. 2 1.8 10.0 40.5 1.90 x 10-22 5.88 x 10-13 1.12 x 10-# pTreatment Plant (Average)
. _ _ _ _ .

2.94 x 10-13 5. 59 x 10-35
24 Hour Average Total Surface 76 18 1.19 x 10-31 3.2 1. 8 10.0 40.5 1.90 x 10-22

' g~

:.3Ore Treatment Plant Emissions (Average)
Wilings Ponds:- _ _ . . _ _ _ _ . _ , S

2.17 x 10-6 72 23 - 11700 - 1.85 x 10-10 1.85 x 10-10
Original 305(Actual) -

3.90 x 10-6 80 24.5 - 13800 - 2.83 x 10-10 2.83 x 10-10

._,

New 150 -

_.

C. THORIUM - 230 and RADIUM - 226

See Note on Table 1 A

'When all surface plant units are in operation simultaneously.



TABLE IC

RAD!OACTIVITY: DOWNWIND CENTRE-LINE CONCENTRATIONS AT NEAREST ACCESS POlhT

(Average Stability - Class D)

u= 2.24 M/sec .

A. URANIUM
Receptor Emission n2 Q Cg

eXP , NzDistance H Rate Q a
6 6,

II u y z J1Ci/m!Emitter (meters) (meters) Curies /sec O 6 6: il u U Uy z y z

Vesaat cn Shaft 100 2 8.36 x 10-11 8 4.7 .425 265 9.14 x 10-1 3.15 x 10-13 2.8S x 10-13
TTaTs'3M~s:-

Crust..r 76 14 9.17 x 10-12 4. 8 3.8 3.C8 128 1.15 x 10-3 7,10 x 30-14 8.23 x 10-17
Headframe 76 23 1.37 x 10-12 4. 8 3.8 6.05 128 1.13 x 10-8 1.07 x 10-14 1. 21 x 10-22

Transfer 76 17 1.30 x 10-12 4. 8 3.8 4.47 128 4. 58 x 10-5 1.03 x 10-14 4. 93 x 10-19

Scruhter 76 15 2.52 x 10-11 4.8 3.8 3.95 128 4.09 x 10-4 1.07 x 10-13 8.C5 x 10-17
FHter 76 10 3.33 x 10-12 4. 8 3. 8 2.63 128 3.15 x 10-2 2. C0 x 10-14 8.19 x 10-16

Tctal huaco Plant Emissions' 76 (Ave. ) 16 5. 81 x 109 1' 48 3.8 4.21 128 1. 4 2 'x'1024 4. 54 x 1093 6. 45 x 10-17'
~

~

~ 4~-liour Average, total2

_ Surface Plant Emissions 76 (Ave. ) 16 4.05 x 10-11 4.8 3. 8 4.21 128 1. 42 x 10-4 3.1C x 10-13 4,49x to-17
Tailinzs Ponds:-

Ori;,inai Nil

New Nil
, - - - - , - - - - .

_ - . n ,n_ ,_ _ ~ _. _.

S._ RADON - 222 (No allowance made for radon decay)

Ventilntien Shaft 100 2 2.66 x 10-5 8 4.7 .425 265 9.14 x 10-1 1.00 x 10-7 9.14 y 10-8

Pla-u Stacks:-
Crusher 76 14 9.17 x 10-12 4. 8 3. 8 3.68 128 1.15 x 10-3 7.16 x 10-14 8.23 x 10-17
Head!rame 76 23 1.37 x 10-12 4. 8 3.8 6.05 128 1.13 x 10-8 1.07 x 10-14 1. 21 x 10-12 U

__ Transfer 76 17 1. 't 9110-12 4. 8 3.8 4.47 128 4. 58_x_10-5 L._03_x_10:13._4. 99.x 10-19_ 'E
14

1. 86 x 10- 2.15 x 10-10 RTotal Emissions from ore 76 18 2. 38 x 1091' 4.8 3.8 4.74 128 1. 32 x 10-D
..

p1 cat:nent. Plant * (A m ace)
24-F. cur Average. Tctal Surface 76 18 1.19 x 10-11 4. 8 3.8 4.74 123 1.32 x 10-3 9. 30 x 10-14_. .1. 23 x 10-18

POrc Trentnient Plant Emissions (Average)
~

Tai;;ncs Donas:- :u
Or:;inal 305 Actual - 2.17 x 10-6 78 34 - 18,700 - 1.16 x 10-10 1.16 x 10-10 %
Ncs 150 Actual - 3.S0 x 10-8 85 37 - 22,100 - 1.76 x 10-10 1.76 x 10-10 Q

g_ _ _ _ _ _
- - _ --

_ , ,

C. THORIUM - 230 and RADIUM - 226 Q
w "*

See Note on Table 1A

*Whe7 all surface plant units are in operation simultaneously.

- _ _ _ _ _ _ _ _



TABLE 2A

RADIOACTIVITY: DOWNWIND CENTRE-LINE CONCENTRATIONS AT 8000 FEET (2500 M) FROM MINE OPERATIONS

(Mimmum Stability - Class A)
u = 2. 24 M/see

_

A. URANIUM
Receptor Emission

exp_gfL|2Distance H Rate Q H Q C
E mitter (meters) (meters) Curies /see U U 0 Tu Uy #z 1 z, lf u O UUy z 2 y z uCi/ml

Ventilation Shaft 2.500 2 8.36 x 10-11 430 3300 .0006 9. 98 x 10 1. 0 8. 38 x_1_0-168. 38,x_10-16
6

Plant Stacks:-
Crusher 2,500 10 9.17 x 10 .2 430 3300 .0042 9.98 x 10 1. 0 9.18 x 10*l7 9.18 x 10-176
Headframe 2,500 23 1.37 x 10-12 430 3300 .0070 9.98 x 10 1.0 1.37 x 10-17 1. 37 x 10-17

6
6Trar.sfer 2,500 17 1.39 x 10-12 430 3300 .0052 9.98 x 10 1.0 1.39 x 10-17 1. 39 x 10-17Scrubber 2,500 15 2.52 x 10-Il 430 3300 .0055 9.98 x 10 1. 0 2.52 x 10-17 2.52 x 10-176

_ _Dlter 2.500 10 3.33 x 10-12 430 3300 .0030 9.98 x 109 1,0 3.34 x 10-17
24-Hour Average, Total -

~ -
5.82 x 10-16 3.34 x 10-17Total Surface Plant Emissions * 2,500 16(Ave. ) 5. 81 x 10 ~II"430 3300 .0048 9. 98 x 10 1. 0

' ~ ~5.82 x 19-16
Surf ace Plant Emissions 2,500 16(Ave.) 4.05 x 10-11 430 3300 6

. Tailings Ponds:- ~
.0048 9.98 x 10~ ~ ~ 1. 0 4.06 x 10-16 4.06 x 10-16

~

Or:ginal Nil
New Nil

__

B. RADON - 222 (No allowance made for radon decay)
Ventilation Shaf t 2,500 2 2. 66 x 10-5 430 3300 .0006 9.98 x 10 1. 0 2.67 x 10-10 2.67 x 10-10

6

Plant Stack'sf- 3

6Crusher 2,500 14 9.17 x 10-12 430 3300 .0042 9. 98 x 10 1.0 9.19 x 10-17 9.19 x 10-176Headframe 2,500 23 1.37 x 10-12 430 3300 .0070 9. 98 x 10 1.0 1.37 x 10-17 1.37 x 10-17 c.__ Transfer 2 S00 17 1.39 x 10-12 430 3300 .0052 9. 9Q_:00!t 1. 0 1. 39 x_10-17 1 I7 ~~II 39_x.10 1g"Total Emissions from Ore 2,500 18 2.38 x 10-II 430 3300 .0055 9. 98 x 10" 1.0 2. 38 x 10 2. 38 x 10- o*1 reatment Plant *
___

(Average)
___

1.19 x 10-16. , _1.19 x 10-16 :u
*

24-Hour Average, Total Surface 2,500 18 1.19 x 10-II 430 3300 .0055 9. 98 x 10, 1.0
Ore Treatment Plant Emissions (Average) $Taliings Ponds:-
Original 2,500 (Actual) - 2.17 x 10-6 500 3700 - 1.30 x 10 - 1.67 x 10-13 1.67 x 10-13 @7

~'

gNew 2,500 (Actual) - 3. 90 x 10-6 520 4200 - 1. 54 x 10 - 2. 53 x 10-13 2. 53 x 10 -13 g
7

__

-C. THORIUM - 230 and RADIUM - 226

See Note on Table 1A *

*When all surface plant units are in operation simultaneously.
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TABLE 2B

RADIOACTIVITY: DOWNWIND CENTRE-LINE CONCENTRATIONS AT 8.000 FEET FROM MINE OPERATIONS

(Maximum Stability - Class F)

u = 2. 24 M /see
A. URANIUM

Receptor Emission M2
exp -l f6 Q CDistance H Rate Q H

Emitter (meters) (meters) Curies /see 6 #z Y ifu #y #z 12 Ku #y #z xCi/ml

Ver.tilation Shaft 2,500 2 8.3S x 10-Il 77 24 .083 13,000 9. 97 x 10-1 6.43 x 10-15 6. 41 x 10-15
Plant Stacks:-

Crusher 2,500 14 9.17 x 10-12 77 24 .583 13,000 8. 44 x 10-1 7.05 x 10-16 5.95 x 10-16
Headframe 2,500 23 1.37 x 10-12 77 24 .958 13,000 6.31 x 10-1 1.05 x 10-16 6.62 x 10-17
Transfer 2,500 17 1.39 x 10-12 77 24 .708 13,000 7. 79 x 10-1 1.07 x 10-16 8.33 x 10-17
Scratber 2,500 15 2. 52 x 10-11 77 24 .625 13,000 8. 23 x 10-1 1.94 x 10-15 1.60 x 10-15

_f.Htar 2,500 .10 3. 33 x 10-12 77 24 .417 13 ,000 9 M x_10-1 2mS6 x 10-16 2.34 x 10-16
Total Surface Plant Emissions * 2,500 16 5.81 x 10-71- 77 24 .667 13,000 8.01 x 10-I 4.46 x 10-15_3. 75 x 10-15_

_.
(AverageL ___ . _ .. _

__24-Hour Average. Total Surface 2,500 16 4.05 x 10-11 77 24 .607 13,000 8.01 x 10-1 3.12 x 10-15 2.49 x 10-15
~ Plant Emissions (Average)

tailines Ponds:-
. . . . _

Original Nil
New Nil

B. RADON - 222 (No allowance made for radon decay)
Ventilation Shaf t 2,500 2 2. 66 x 10-5 77 24 .083 13,000 9. 97 x 10-1 2.05 x 10-9 2.04 x 10-9 :.
Plant Sta'eks:- - ~ 'ESCrusher 2,500 14 :.17 x 10-12 77 24 583 13,000 8. 44 x 10-1 7.05 x 10-16 5.95 x 10-l

Heae. frame 2,500 23 1.L -10-12 77 24 .958 13,000 6.31 x 10-1 1.05 x 10-16 6.62 x 10-18
Transfer 2,500 17 1.39 x 10-12 77 24 .708 13 000 7.79 x 10-1 1.07 x 10-16 8.03 x 10-IKt ~

Total Emssions From Ore 2,500 18 2.38 x 10-II"77 24 .750 13,000 7. 75 x 10-2 1.83 x 10-73 1.40 xl0'Ib
~ Treatment Plante (Average)

24-Hour Average, Total Surface 2,500 18 1.19 x 10-31 77 24 .750 13,000 7.75 x 10-I 9.15 x 10-16 7, og x 30-1
- ~

Ore Treatment Plant Emissions (Average) %
Tailirls-~ onds:- 1P

Or:ginal 2,500(actual) - 2.17 x 10-6 140 33 - 32,500 - 6.67 x 10-11 6.67 x 10-11$
New 2,500(.etual) - 3.90 x 10-6 145 34 - 34,700 - 1.12 x 10-10 1.12 x 10-10g

. _ _ ._ . .

C. THORIUM - 230 and RADIUM - 226
i

See Note on Table 1A. y

*When all surface plant units are in operation simultaneously.



TABLE 2C

RADIOACTIVITY: DOWNWIND CENTRE-LINE CONCENTRATIONS AT 8000 FEET FROM MINE OPERATIONS

( Averate Stability - Class D)
u = 2. 24 M/see

A. 1*RANIUM
Receptor Emission

HDistance II Rate Q exp -1/2 f H< 2 Q CEmitter (meters) (meters) Curies /sec #v #z Y Fu#v#z IT ~Y u "y 'z ,yC1/ml
Ventilation Shaft 2500 2 8.36 x 10-11 160 57 .0351 64200 9.99 x 10-I 1.30 x 10-15 1.30 x 10-15

3 Plant Stacks:-
Crusher 2500 14 9.17 x 10-12 1G0 57 .246 64200 9. 70 x 10 -I 1.43 x 10-16 1.39 x 10-16
Headframe 2503 23 1.37 x 10-12 160 57 .404 64200 9.21 x 10-I 2.13 x 10-17 1. 96 x 10-l.7Transfer 2500 17 1.39 x 10-12 160 57 .298 64200 9. 56 x 10-1 2.17 x 10-I7 2.07 x 10-17Scrubber 2500 15 2. 52 x 10-11 160 57 .263 64200 9.66 x 10-1 3.93 x 10-16 3.80 x 10-16

Teal Surface Plant
' ' '

10 3.33 x 10-12 100~ 57 .175 64200 9. 8 5 x 10-1 5.19 x 10-17 5.11 x 10-17Filter 2500
-

Emissions * 2500 16 5.81 x 10-Il' 160 57 .281 64200 9.62 x 10-I 9.05 x 10-16 8.71 x 10-16
24 Hr. Ave, total (Average)
surface emissions 2500 16 4.05 x 10-11 160 57 .281 64200 6.07 x 10-16Taihncs' P65its:- (Average) - ~~9.62 x 10-1 6.31 x 10-16

-~ ~ ~ ~ ~

Original NIL
New NIL~

B. RADON - 222 (No allowance made for radon decay)
._ _.

Millation Shaft 2500 2 2.66 x 10-5 160 57 .0351 64200 9.99 x 10-I 4.14 x 10-10 4.14 x 10-10Plant Stacks:
CrushF 2500 14 9.17 x 10-12 160 57 .246 64200 0.70 x 10-1 1. 43 x 10-16 1.39 x 10-16 >lieadframe 2500 23 1.37 x 10-12 160 57 .404 64200 9.21 x 10-1 2.13 x 10-17 1.96 x 10-17 E_ Transfer 2500 l '' 1.39 x 10-12 160 57 .298 64200 9. SS x 10-1 2.17 x 10-17 2,07 x 10-17 @Total Emissions from ore - - - a

_TIOlmen_t Plant * 2500 18 2.38 x 10-1l' 160 57 .316 64200 9. 51 x 10-1 3.71 x 10-16 3. 53 x 10-13 224 liour Average Total I (Average)
oSurface Ore Treatment "

Plant Eniissions 2500 18 1.19 x 10 -11 160 57 .316 64200 9. 51 x 10-1 1.85 x 10-16 1.76 x 10-16 gTailings Ponds:- | (Average) 1
-,,

Origmal 2500 (Actual) - 2.17 x 10-6 210 78 - 115000 - 1.89 x 10-11
3.45 x 10-11 @@
1.89 x 10-11

New 2500_{Actuall - 3. 90 x 10-6 220 73 - 113000 - 3.4E x 10-11
. . . . . - - - - - . n

C. THORIUM - 230 and RADIUM - 226
c

See Note on Tame IA. O
w

*When all surface plant units are in operation simultaneously.

- _ _ -
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TABLE 3A

RADIOACTIVITY: DOWNWIND CENTRE-LINE CONCENTRATIONS AT THE REDD RANCH
'

21/2 MILES (=4,000 meters) FROM THE PROPERTY (MINIMUM STABILITY - CLASS A)

= 2 24Elne.u

A. URANIUM Receptor Emission*

.
.

Distance H Rate Q E. exp -) H_ Q C

y y #z pCi/mlF #z Uu CEmitter - (meters) (meters) - Curies /sec 6 #z C II uy z

Ventilation Shaft 4,000 '2 8.36 x 10-11 710 7,000 .0003 3. 5 x 10 1. 0 2.39 x 10'13 2. 3 9 x 10-13I 7

Plant Stacks: - 7 I9 19
Crusher 4,000 14 9.17 x 10-12 710 7,000 .0020 3.5 x 10 1. 0 ~ 2.6' x 10 20 2.62 x 10 20 -

*

Headframe 4,000 23 1.37 x 10-12 710 7,000 .0033 3.5 x 10 1. 0 3. 51 x 10 20 3. 91 x 10 20 -
7

Transfer 4,000 17 1.39 x 10-12 710 7,000 .0024 3. 5 x 10 1. O o. 97 x 10 I9 3.97 x 10 I9
7,

Scrubber 4,000 15 2.52 x 10~I1 710 7,000 .0021 3.5 x 10 1. 0 ' 7. 20 x 10~20 7. 20 x 10-7

, . 4.000 10 3.33 x 10-12 710 7,000 .0014 3.5 x 10 1.0 9.51 x 10- 9.51 x 10-207' Filter
. Tctal Surface Plant

Emissions * 4, 6 16 5. 81 x 10-11* 710 7,000 .0023 3. 5 x 10 1. 0 1,66 x 10-18 1.66 x 10 187

(Averace)
24-Hour Avg. Total 7 -18
Surface Plant Emissions 16 4. 05 x 10~I1 710 7,000 .0023 3. 5 x 10 1.0 1.16 x 10 1.16 x 10-18

._
(Average)'

Tailings Ponds: -
Original nil,

New nil
-

B. RADON -222 (No allowance made for radon decay)
7 -13

7.60 x 10[13Ventilation Shaft -4,000 2 2.66 x 10-5 710 7,000 .0003 3. 5 x 10 1. 0 7.60 x 10
Plant Stacks: - _

7 I9 I9Crusher 4,000 14 9.17 x 10-12 710 7,000 .0020 3. 5 x 10 1. 0 2.62 x 10~20 2.62 x 10'20Headframe 4,000 23 1.37 x 10-12 710 7,000 .0033 3.5 x 10 1. 0 3. 91 x 10 20 3.91 x 10 20g
7

Transfer 4,000 17 1.39 x 10-12 710 7,000 .0024 3. 5 x 10 1. 0 3. 97 x 10-7l 3. 97 x 10-
i5iEinissions from
Ore Treatment Plant * 4,000 18 2.38 x 10~II* 710 7,000 .0026 3. 5 x 10 1.0 6. 80 x 10*I9 6. 80 x 10-197

(Average) *
24-Hour Avg., Total

Csurface ore treatment
plant _ emissions 4,000 18 1.19 x 10' 710 7,000 .0026 3. 5 x 10 1. 0 3. 40 x 10-19 3. 40 x 10~19"7

,
[ (Average) [ g

%Tallings Pc,nds: - -4
Original 4, OOO(actual) - 2.17 x 10-6 750 8,000 - 4. 22 x IC7 - 5.14 x 10-I4
New 4,000(actual) - 3. 90 x 10' 760 9,000 - 4. 81 x 107 - 8.11 x 10" 4 8.11 x 10'34@

5.14 x 10 ,

g
a

C. THOCIUM -230 and RADIUM - 226
i i

See Note on Table IA. g ;

*# hen all surface plant units are in operation simultaneously.

- . _ - . _ _ _ _ - _ _ _ _ _ _ - _ _ _ - - .
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TABLE 3B

RArXOAt n wi r I? DOWNWIND CENTRE-LINE CONCENTRATIONS AT THE REDD RANCH. 21 MILES (=4.000 meters) FROM THE PROFEMi ~I

(Mnimum Stability - Class F1

u = 2.24 M/see
A. URANIUM

Receptor
. Emission

Distance H Rate Q _H__ 2 9 eexp crEmitter (meters) (meters) Curies /sec 6 _.cr ,, _fg_ fu cry vzv g z II' u uvCz uCi/ml

Ventilation Shaft 4,000 2 8.36 x 10-11 120 31 .0645 26,200 9.98 x 10-1 3.19 x 10-15 3.18 x 10-15' Plant Stacks!-
Crusher 4,000 14 9.17 x 10-12 120 31 452 26,200 9.03 x 10-1 3.50 x 10-16 3.16 x 10-16 -Head!rame - 4,000 23 1.37 x 10-12 120 31 .742 26,200 7.60 x 10-1 5.23 x 10-17 3.97 x 10-17Transfer 4,000 17 1.39 x 10-12 120 31 .548 26,200 8.60 x 10-1 5. 31 x 10-17 4.56 x 10-17

,

Scrubber 4,000 15 2.52 x 10-11 120 31 483 26,200 8. 90 x 10-1 9.62 x 10-16 8.56 x 10-16 ,

Filter 4 000 10 3. 33 x_10-12 120 31 .323 26,200 9491 0-1 1,272 _10_-16 1,21 x 10-16u 1uTotal Surface Plant 4,000 16 5.81 x 10-11"120 31 .516 26,200 8.76 x 10-1 2. 22 x 10-15 1.94 x 10-15, .
Emissions * (Averarte)

24-Hour Avenge, Total 16 4.05 x 10-11 120 31 .516 26,200 8. 76 x 10-1 1. 55 x 10-15 1.35 x 10-15._Sarface Plant Emissions (Average)
- Igilin?s Pends:- _

Original Nil
New Nil

_.

B. RADON - 222 (No allowance made for radon decay)
_ _._.

Ventilation Shatt 4,000 2 2.66 x 10-5 120 31 .0645 26,200 9. 98 x 10-1 1.02 x 10-9 1.02 x 10-9Pl2Et Stacks - w~

V
Crusher 4,000 14 9.17 x 10-12 120 31 452 26,200 9.03 x 10-1 3. 50 x 10-16 3.16 x 10-16 ~ 3Head!rame 4,000 23 1.37 x 10-12 120 31 .742 26,200 7. 60 x 10-1 5. 23 x 10-17 3.97 x 10-17 E4

'

Transfer 4.000 17 1.39 x 10-12 120 31 .548 26 200 8.60 x 10-1 5.31 x 10-17 4.56 x 10-17 E- Total Endssions from Ore 4,000 18 2.38 x 10 IM20 31 .581 26,EDO 8. 45 x 10-1 9.08 x iO;I6 7.67 x 10-16
1 ~~ ~

_ Treat ment Plant * 4.000 (Averaste)' -

, 24-Ifour AverageTotal Surface 4,000 18 1.19 x 1B1 120 31 .581 26,200 8.45 x 10-1 4. 54 x 10-10 3. 84 x 10- T63 :ni OreTreatment plant emissiom (Average) %i Tallines Ponds:- ~ '~ Q
.

i Original 4,000(actual) - 2.17 x 10-6 175 37 - 45,500 - 4.76 x 10-11 4.76 x 10-11 @New 3.90 x 10-6 185 38 - 49,500- j- 4,000(actual) 7.87 x 10-11 7.87 x 10-11
-

-

,
- - -

g

b. THORIUM -230 and RADIUM - 226

- - - - u.

o
4 See Note on Table 1 A. -

*When all surface plant units are in operation simultaneously.

4
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TABLE 3C
!.

RADIOACTIVITY: DOWNWIND CENTRE-LINE CONCENTRATIONS AT THE REDD RANCH,

(= 4000 METERS) FROM THE PROPERTY
(Average Stability - Class D)

,

u = 2.24 M/see'

A. URANIUM
Receptor Emission f Q CH exp -)

'Distance H Rate Q # Y ff u 9 Fz . TI'u 9 Oz pCi/mi
Emitter (meters) (meters) Curies /see #y 2

-16
Ventilation Shaft 4,000 2 8.36 x 10-11 180 77 .0260 97,500 1. 0 8. 57 x 10-16 8. 57 x 10

Crusher. 4,000 14 9.17 x 10-12 180 77 .182 97,500 9. 84 x 10~ 9.41 x 10"I7 9.26 x 10*IIPlant Stacks: -

180 77 .299 97,500 9.56 x ION 1.41 x 10',If 1.35 x 101.37 x 10N2s Headframe 4,000 23 g 7
Transfer 4,000 17 1.39 x 10~ 180 77 .221 97,500 9. 76 x 10 1. 43 x 10 1.40 x 10

I -16
Scrubber 4,000 15 2.52 x 10 180 77 .1 95 97,500 9. 81 x 10'4 2.58 x 10-16 2.53 x 10

_Eilt er 4,000 10 3.33 x 10-12 180 77 .130 97,500 9. 92 x 10 3.42 x 10~17 3.39 x 10-17
-16 -16-Tctal Surface Plant -11*

Emissions * 4,000 16 5. 81 x 10 180 77 .208 97.500 9. 78 x 10'1 5. 96 x 10 5. 83 x 10-
6

~~24-liour Avg. Total (Averagel
Surface Plant

_ Emissions 4,000 16 4.05 x 10'II 180 77 .208 97,500 0. 78 x 10-1 4.15 x 10-16 4. 06 x 10-

Tailings Ponds: - (Average)
Original nil

- New nil

B. RADO' - 222 (No allowance made for radon decay) -0
. Ventilation Shaft 4,000 2 2. 66 x 10-5 180 77 .0260 97,500 1. 0 2.73 x 10-10 2.73 x 10

#&d '5taclis: - II >
| Crusher 4,000 14 9.17 x 10-12 180 77 .182 97,500 9.84 x 10-1 9.41 x 10-17

9. 26 x 10'I7 E~I

Jransfer 4.000 17 1.39 x 10~
180 77 .299 97,500 9.56 x 10-1 1.41 x 101.37 x 10-h 9.76 x 10-1 1.43 x 10~17 1.35 x 10~17 @Headframe 4,000 23

1. 40 x 10-180 77 .221 97,500
"

Tctal Emissions from
Ore Treatment Plant * 4,000 18 2.38 x 10-11 180 77 .234 97,500 9.73 x 10'I 2.44 x 10-16 2.37 x 10-16 7

o24-Hour Avg. Total I (Average)
-

Surface Ore Treatment
Plant Emissions 4,000 18 1.19 x 10-11 180 77 .234 97,SC 9.73 x 10~I 1.22 x 10-16 g,g'g ,go-16 g

(Averagel y
,

-11
1.23 x 10 1.23 x 10~I1II $

Tailings Ponds: -
Original 4, OOO(actual) 2.17 x 10 290 86 - 176,000 -

New 4,000(actual) 3. 90 x 10' 305 90 - 193,000 - 2.02 x 10-11 2. 02 x 10~ 8
,

__ ,

C. THORIUM - 230 and RADIUM - 226
i
>See Note on Table IA. o

*When all surface plant units are in operation simultaneously.

i
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Appendix Q, Reference 1
Q--41

40-gag 4
Rio Algom
RioTinto January 7th,1974.

\1 2| < ..N + - 2.
'

7 qf NICity[0 ',
; -- - Ref. (40-8084) $[ #' 101974 h_: EL n:vic Enn, T,!

$ CCHLSstcq ;~r
Ett.lainy

9/3;%)
/

i John F. Kendig, Esq. ,
M@ "'d 8e' Materials Branch, ' , gp',

Directorate of Licensing,
United States Atomic Energy Commission,,

'

WASHINGTON, D. C. ; 20545.
:
.

Dear Mr. Kendig:

My apologies for the discrepancies on Pages 48, 49 and
Appendix C of our Response to the Agency Comments on the Draft
Statement on the Lisbon Uranium Mill.

Page 48 last line of Sec. 2A should read:

: 2.25 x 10-7 uC/mi = 2.32 x 106 uC/ day
.

Page 49 fifth line from the bottom should read:
,

Surface plant stacks 1.03 uC/ day.

Appendix C - Monitor well analyses for wells 1, 2, 3,
'

4, 5, D-1, D-2, D-3 and D-10 should have the
i same units for Unat, radium 226 and thorium
'

230 as the analyses tables previous to July 1973.
j Attached are corrected tables.

{ Yours truly,
'

l
< '

!g n/ ' 7' f :, u0,. ..

PFP/mm P. F. Pullen, P. Eng. , .
Chief Environmental Engineer.

* cc: R. D. Lord
0098
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LU3?M MINE

TAILINGS MOIGTOR WELL #1 -

= - _ - _ - _ - - - - - - . - . -_

DEPTH uc/mlpnm
S.U.IPLE TO - - - -

DATE WATER pH I Na SO4~ Unat Ra 226 Th 230 | REMAR'

FREQi;ENCY M W W Mc w Mc Mc Mc.
7-3-73 80' 385 5.1 -

~

7-10-73 75' 385 3. 9
7-17-73, ' 75' 385 4. 8
7-24-73 75' 385 4.6
COMPOSITE 598 4. 8 5.22 ( 2. 0

8-7-73 . 75' 7. 2 295 2. 9
8-14 -73 75' 7.6 333 3. 3 j
8-21-73 75' 7. 4 335 3. 6 -8

COMPOSITE 489 4.78 (2. 0 |
8-28-73 74' 7.4 386 2. 4 1 i
0-4-73 73' 7. 5 330 1.6.

9-11-73 73' 7.6 340 1. 4
9-18-73 73' 7. 3 315 1. 4 :
COMPOSITE 473 1.7 1.84 < 2. 0 !

9-25-73 73' 7.4 330 2.4 |
;

9 ]>10-2-73 | 73' 7. 5 325 1. 5 } Og ,

10-9-73 I 73' 7. 6 328 1.4 | a
I

,

| 2
.

:o

| S.o
O

l. I i I. $
co .

y'c)

. x 10-7 x 10-9 x 10-8
-

1

M = monthly i
Mc = montijly composite! ,

W = weekly
11 ,_ < 6_________.-'
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LIBSON MINE

TAILINGS MONITOR WELL #2

~- --

. _ _ - _ - - --

- _ _ _

* !"SAMPLE TO
3 ATE WATER PH Na So4 Unat Ra 226 Th 230 REMARK

- . _ , . _ _ _

?REQUENCY M W W Mc w Mc Mc Mc

7.-3-73 85' 394 5. 8 -
7-10-73 80' 393 6. 4
7-17-73 80' 394 5. 6
7-24-73 80' 393 6. 6
COMPOSITE 715 0. 2 2.96 ( 2.0
8-7-73 80' 7. 3 395 6. 5
8-13-73 80' 7. 6 300 2. 0
8-20-73 80' 7. 5 392 4.7
COMPOSITE 481 4.4 4.14 ( 2. 0

8-28-73 80' 410 4.2
9-4-73 80' 3GO 3. 9
9-11-73 81' 370 4.2 9.g
9-18-73 81' 365 2. 8 0W
COMPOSITE 420 3. 9 2.'40 ( 2. 0 E

x

9-25-73 82' 7. 6 446 3. 9 i
,! =

?, ,

10-2-73 82' 7. 6
'

345 3.4
|10-9-73 82' 7. 6 360 4. 2 ( $

1 g.

\ R
! '"

"

o
o i '

m x 10-7 x 10-9 , x 10-8
'

m
i

?.c = montlily compositd |
' = monthly '

T' = weeklh !

I s !
,

I
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' LIE.S_'lN MTNE
t

TAILINGS ATONITOR WELL #3
.-

g,, - - - - - - - - - =- __

,

. SAMPLE TO
DATE WATER pH Na So4 Unat ' Ra 226 Th 230 REMARE

FREQUENCY M W W Mc w Mc Mc Mc
-

. .-

JAN 73 -----"-SNOWB OU IfD -------- - - - - '
'

FEB 7 3 ----- SNOWDOUND = = = = = = == =
3-13-73 155' 8. 2 160 260 08 3. 0 ( 2. 0

.

4-13-73 150' 8.1 72 254 .16 2. 6 ( 2. 0
4-25-73 150' 8. 0 72' 253 12 2. 6 < 2. 0

5-1-73 150' 8. 4 150 135 15 2.6 ( 2. 0
5-8-73 145' 8. 2 150 130 .15 2. 8 ( 2. 0
5-15-73 145' 8. 2 153 137 14 2. 8 ( 2. 0
5-22-73 14 5' 8. 3 150 142 14 2. 5 ( 2. 0

6-12-73 145' 8.1 51 210 .12 8. 3 ( 2. 0

7-10-73 145' 8. 2 83 278 14 2. 6 (2. 0 g
du

8-14-73 145' 7. 4 48 160 2.50 5. 7 ( 2. 0 "!.
W

9-4-73 145' 7. 6 40 167 2.30 3.75 ( 2. 0 o
g ,

10-2-73 145' 7. 3 38
'a w

'

168 .20
'

1.56 (2. 0 $
2'

R
*

=
"o

O -

[$ x 10-7 x 10-9 x 10-8
'

M = monti ly .

Mc - = monti ly composite
W = week 1

|
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LTBSON MIhT
1 .

TAILINGS MGNITOR WELL #4
'

.

. . - - --

. _ .

DEPTH ppm uc/mlSAMPLE TO
DATE WATER pH Na So4 Unat Ra 226 Th 230 REMARK

-FREQUENCY M W -W Mc w Mc Mc Mc.
'~

JAN - 73----- -SNOWBOUND--------- . '. -- -

FEB. 73------ SNOWBOUND---------
3-13-73 155' 8.3 187 277 .06 2. 0 2. 0
4-13-73 150' 8.1 158 253 .42 1. 2 2. 0
4-25-73 150' 8.1 154 254 .31 4. 9 2. 0

'

5- 1-73- 150' 8.4 114 155 .30 2. 6 2. 0
5- 8-73 145' 8. 4 107 150 .30 2. 7 2. 0'

; 5-15-73 145' 8. 4 114 153 .31 2. 5 2. 0
4 5-22-73 145' 8. 4 121 148 .29 2.6 2. 0 ,

6-12-73 145' 8.4 100 301 .13 1. 4 2. 0
! 7-10-73 145' 8. 4 173 349 .14 1. 5 2. 0

8-14-73 7. 7 140 250 1.90 5. 3 2. 0
9- 4-73 145' 7. 9 130 310 1.60 3.25 2. 0
10-2-73 152' 7. 6 '130 213 .20 3.22 2. 0 9@ t

0%

i e
'

.

x- , +g
g..

i R,
=
~

a |
O '

-

eo
x 10-7 x 10-9 x 10-8m

,

M = monthly
Mc = montijly composite

*

W = weekl



LTBSON E1TNE

TAILINGS MONITOR WELL #4

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

DEPTII
___

_

ppm uc/miSAMPLE TO
D.tTE WATER pH Na So4 Unat Ra 22G Th 230 REMARE

.
-

__

__

FREQUENCY M W W Mc w Mc Mc 1\1c.
-.

JAN. 73----- -SNOWBOUN.D---------
fen. 73-----..SNOWBOUN D---------
3-13-73 155' 8. 3 187 277 .06 2. 0 2. 0
4-13-73 150' 8.1 158 253 .42 1. 2 2. 0
4-25-73 150' 8.1 154 254 .31 4. 9 2. 0
5- 1-73 150' 8. 4 114 155 .30 2. 6 24 0
5- 8-73 145' 8. 4 107 150 .30 2. 7 2. 0
5-15-73 145' 8. 4 114 153 .31 2. 5 2. 0
5-22-73 145' 8.4 121 148 .29 2. 6 2. 0
6-12-73 145' 8.4 100 301 .13 1. 4 2. 0
7-10-73 145' 8. 4 173 349 .14 1. 5 2. 0
8-14-73 7. 7 140 250 1.90 5.3 2.0
9- 4-73 145' 7. 9 130 310 1.60 3.25 2.0
10-2-73 152' 7. 6 130 213 .20 3.22 2. 0 o>

o.

1 #
' T

E'
2
2
n
*

o ,

O
co

x 10-7 x 10-0 x 10-8
*
SI = monthly

|Mc = montijly composite
W = weekly

-

_________ __1______---_--
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LaSON MINE.
~

TAILINGS f40NITOR WELL #5

..- ... -. _ . _ _ _ _ __ _ _ _ . _ ..

DEPTH
__

ppm- uc/mlSAMPLE TO
DATE WATER pH Na So4

'

Unat Ra 226 Th 230 REMARI
__

_ - ,

FREQUENCY M W W Mc w Mc Mc Mc

J AN. 73-----fSNOWBOUND---------

M AR. 73 --- pSNOWBOUN
D---------FEB. 73-----

SNOWBOUN'O & MUD--
4-13 73 205' 7. 9 42 324 .28 1.81 2. 0 -

4-25-73 200' 7. 8 42 264 .23 1.45 2. 0
5- 1-73 195' 8. 4 29 215 .23 1.63 2. 0
5- 8-73 195' 8.4 ?9 210 .24 1.75 2. 0
5-15-73 195 8.3 29 219 .23 1.78 2. 0
5-22-73 195' 8. 4 29 223 .23 1.78 2. 0
6-12-73 195 8. 2 31 338 .21 1,39 2. 0
7-10-73 195' 8.2 50 424 .21 1.07 2. 0
8-14-73 195' 7. 4 26 250 1.20 1.85 2. 0

9- 4-73 195' 7. 5 20 301 1.40 1.65 2. 0
10-5-73 195' 7. 2 19. 182 .30 1.94 2. 0 9 .g

C?
E
x

j .

E'
&
2

O R
a m

o -

cn

|
x 10-7 x 10-9 x 10-8

!M = moni! y
= montily composite |Mc

W = week 1 i

l
i
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LIBSON MINE
.

TAILINGS MONITOR WELIS D-1, D-2, D-3 & D-10
.-

_ __ _ .. ___ _ _ _

DEPTH ppm uc/m:ALIPLE TO
ATE WATER pH Na So4 Uint Ra 226 Th 230 i REMARKS

- _ - _ - - -_

REQUENCY M W W Mc w Mc Mc Mc
_ _

D-1
. , ..

8-13-73 7. 0 261 .20 36.99
9-26-73 7. 4 381 .10

,

D-2
8-13-73 /. 7 2688 84.1 3.40
BEFORE BAILING
D-2A 9-26-7j3 7. 7 3135 121.3~
AFTER BAILING
D-2B 9-26-7'3 7. 8 3376 120.9
10-8-73 7. 8 3376 126.9

D-3
8-13-73 7. 4 1705 50.4 2.35 2,

9-26-73 7. 6 1915 5. 3 gj
E

D-10 2
8-13-73 7. 5 350 .70 1.71 o

9-26-73 10.5 923 .03 k' ' 1 '

b'
'

,
g..

a =
(3 Q

*

o _

to

x 10-7 x 10-9 x 10-8 .

t = monthly
ic . = montl{1y composite .

if = weekly
_ _ _ _
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APPENDIX R

L. Letter from the University of Utah, Radiological llealth Department,

to Rio Algom, dated July 18, 1973.

t

i

!

l

I
.)
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T II E UNIVERSITY OF U TA II

S Allr I. A K F. CITY 84112

R ADIOL(H.lCAL HF.AI T H DI f%RTMI'NT,

H0 0mw.4 Mwra ll4u.

July 18, 1973

Idr. P. F. Pullen
Chief Environmental Engineer
F ' a Alge !!inec, I.i tgited

120 Adelaide Street West
Toronto, Canada

bear !.fr. Pullen:

Per your requcst I have re-done my replies to your questions.

I have also fc und uptake of radium in organisms grou on soils
heavily ccntaminat(d with tailings from a uraniuu extraction plant.
Ilowever, such uptake by plants from ruiy materials in your plant site
could only be expec ted to occur after the tailings pile has been
est ablished and covered. If the cover is insufficient there should
be some plant uptake over a protracted time. 'Ihis could be especially
serious if there wc re breaks in the soil mantle as a result of
erosion.

Plants growr. in such a situation would give a characteristic

spectrum of radiont elides associated with the mal.eup of the tailings
materials beloe. however, the quantity of radiun in the plants would
be a direct giveawry since this would be higher than the levels in
the parent soils and would be presumptive evi.dence that the plant roots
had reached the zone of relatively high concentration and were trans-
ferring the radium from that source. Ilowever, the uptake of radium
by plants growing cver the very small area of your tailings plant
would not make a significant contrinution to game animals or livestock
grazing through the area when compared with the general level of radio-
activity. in the soils of San Juan County, and particularly the area
surrounding your plant.

I regret that it has taken so long for me to reply to your
, original request.

Sincerely yours,

,

I c, /;}* , wt l. L i 2 ,_

'

' j-
'

,

,L. 1.I fu v
Robert C. Pendleton, Ifirector

Radiological !!calth liepartment

ts

Enclosuro
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R10 ALGOM

1. Ilow will a determination be made as to whether any radioactivity found
in plants is the result of dry deposition or uptake from the soil?

Results of sanpling of many thousands of plants in the intemountain
area show very low or nonexistent levels of natural radioactive materials
of the kinds that would be associated with your operation. Ilowever, the
soils surrounding the Rio Algom Mine all contain appreciabic ouantities of
uranium, radium, thorium, and tbc associated daughter products. Accordingly,
low IcVels of all these materials could be expected to be present in plaats
but would be repre sented in direct proportion to the amount of rad: active
materials in the soils. With this situation, it would be very difficult to
separate radioactivi ty found in or on the plants from that taken up from the
soil, since all the elements named have been observed to be transportable
as wind-borne -lust and a considerable amount of contamination of low-growing
plants results from splash-up of surface soil during the intense rainfall
associated with thundershowers, wMth-is the predominant source of summer
precipi ta tion. Sarpling performed in this laboratory indicated that whenever
a significant quantity of radioactivity frem the natural emitters (other than
potassium) is found, it has originated from direct deposition of soil or
dust. More import alt than attempting to determina whether the radioactivity
has its origin in plant uptake or dust is the determination of a base level
which can then be used to determine whether or not an increase in the vicinity
of the mine can be demonstrated. *lhis can be done by sampling representative
species of plants adjacent to and distant from the operation and in sufficient
nunbers to act as a statistically valid Icvel from which all future sampling
can be compared. Following this, sampling on a specified schedule can be used
to determine whet build up, if any, has occurred.

Determination of changes can be made as follows:

Sample three plant types on a schedule of at least once each calendar
quarte r: sagebrush (Artemesia tridentata), juniper (Juniperus Utahensis),
and meadow clippings (mixed grasses from the improved grazing areas).

Sample sagebrush by plucking off the new grov .h-1 caves and new,
succulent stems.

Sample juniper by pulling off the Icaves.

Sample grasses by cutting the stems with grass clippers. hke great care
to cut above any evidence of rain splash-up. 1his will show as dry mud on the
lowei stems and Icaves.

Each sample should be at least two kilograms (2.2. Ibs/kg) and one sample
of each type should be taken from each of your sampling sites, and from many
different shrubs and trees within the area of the sampling site.

Analyses should be made for 11033 by methods developed in your laboratoxy.
In addi tion, analyses using gamma spectromet ry should be performed on an aliquot
of each semple. 1he gamma-ray spectrometry analyses will show the presence of
f:.11out nuclides, but will demonstrate the presence of very low levels of 'lh
and Rn daughters (Hi-214 and Pb-214).
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So long as the naterials found in the plants show essentially the same
ratio of radioactive rateriah as found in the soils one can assume that the
accumulation stens from soiI splash-up or wind transported dust.

2. If radionuclidos are found in plants, what will be the equilibrium
concent rations of the radionuclides in plants?

Except for plants growing at the edges of the t ailings ponds that raight
have root access to scepage, no long-tem buildtp of radionuclides in plants
is possible. 'the ;nxic properties of the tailings water precludes growth that
might accuwslate naclides.

All plants growing in the area, excepting juniper and pinyvi (Pinus edulis),
arc deciduous. Sa;ebresh retains leaves over winter, but drops all old leaver
when the new crop appears in the spring.

Juniper and pinyon replace needics and 1 cases progressively, but a comp 1(to
replacement is usually accomplished in two te five years. 'these species are
only ininor foods for deer in ' linter and are not cropped by cattic. 'Ihe jtmiper
has been prosed to be efficient in retaining fallout radionuclides, however, 4.nd
should pmve to be a valu ble speci.s for analysis of any buildup of airborne
effl uents.

Because the caly significat.t routc of accur.ulation in plants is via
airborne duits, the dropping of edibic leaves and dic-back of grasses and
annuals ca(h year precludes accumulations greattr than could be deposited

'lhe sanpling methods outlined above w]Il show 'in a single growin:: s e as on.
any increases during the growing season, und aanual raean values can be compared
for determining ch.mges in subsequent years.

3. Ilow long will radionuclides, if found on plcats, persist after operations
have ceased?

Annual die-back of grasses, loss of deciducus foliage, and gradual loss
'of Icaves from evergreen species precludes persistence beyond five years.
Because the soils in this area are uraniferous, some transfer from surface
soil (not via roots) may always be expected on some plants in the same amount!.
as were found before the mine was built.

Because the quantity of 13 03p released by your plant is so small, it is
doubt ful that a denonstrable build-up of this material can be expected, but
the sequential sampling-analysis procedure I have described will show any

' changes associated with tirac.

'the soils of this regiu i are hinh in uraalum, radium, thorium and
associated daughter products. bind-bome dust and tain splash-up are the
principle ways that vegetation in this area could becoiae cont:uniuated with
isotopes that might be construed as hating origins in your plant. Surface
contamination of plants as a result of soil t rans fe rs (splash-up or dust -
secondary aerosols) can be casily identificd by sir.ple mechanical separation
of the dust by shaking dried matt int in a piastic bag and sonpling the dust

2.

_ _ _ _ _ _ _ _ _ .
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separated from plant fragments. (Microscopic examination of the dust
would provide conclusive identification of the material.) Only, i f an
increase in Po-210 or U 0 above the recorded quantity in soil is found
on the plants would cor'3 grective action be indicated.

4. At whit concentration in soll, vegetation, water or animal, will actions
be taken to prevent a further increase in contamination?

Action to reduce release of uranium oxide will be taken if any
demonstrable increase of this nature is detected. Since the quantity
of U 0 required to make a demenstrable contamination exceeds the numtity3g
nomally released by the plant by many thousand-fold, it is inconceivable that
suen a serious loss of product could occur. Ilowever, IcVels applicable to
this problem will be those given in Paragraph 11, Title 10, Part 20, Code of
Federal Regulations, for air pertaining to uranium and daughter products in
unknown mix.

Action involved in stopping the contamination would involve tightening
procedures for limiting loss of U 03g in the pmduction system and limiting
of releases of dust.

5. What biological organism will be used to set the limit?

Detemination of accumulat ion of uranium, thorium, or daughter pri ducts
should bc de using the liver, kidneys and femur of the blacktail jackrabbit
(I.cpus californicus). This animal is sufficiently abundant in the vicinity
of the plant to be obtained in sufficient number; for sampling throughout
the year and has the advantage over all other sp3cies in the area of having
broad food selection habits, thus acting as an integrator of any contamination
levels that might be encountered on plants.

Other rodent fonas are too seasonal and too few for use in this operation,
there are no deer present in sufficient nurbers to be used for samples, and
cattle spend so littic time in this area as to be useless from the standpoint
of sampling specimens.

During a thomugh ecological surveillance of the area surrounding your
plant, I noted a very rich fauna of songbirds, cottontail rabbits, and jack-
rabbits. I observed tracks of a resident herd of deer comprised of two does,
one fawn, and one yearling buck. 1here were no gane birds nor were there sites
for their breeding. The resident organisms do not obtain and cannot obtain
enough uranium, thorium or uranium daughters from any source to have a
dertoncable effect on the health of the organisms nor their reproductive potential.

. ...e only erfect on wildlife will he the reduction of available juniper pygmy forest
as the tailings pond deepens. Although winter populations of deer may be large
than the resident herd, it is highly doubtful that any significant numbers will
remain in the vicinity of the plant, and the total ingestion under the conditions
that are being maintained could not- have a demonstrable effect on these animals.
This is also true of the occasional livestock grazing the area.

3.

_
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APPENDIX S

1. Rio Algom Corporation Application For Mill Increase and Changes in

Draf t Detailed Statement, dated November 12, 1973.

2. Letter from U. S. Atomic Energy Commission to Rio Algom, dated

August 6, 1974.

3. Supplemental Evaluation

4



- . .. . - _ ~ _ . - - . _ _- _ - . _ _ . _---

8

S-2Appendin S, Reference 1*

' " " " ' ' ' " ' ' ' November 12, 1973

: RioAlgom
J RioTinto .< E A.E R . .< ,0 0,,lm

>
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RIO ALGOM CORPORATION

APPLICATION FOR MILL INCREASE
,

REF. USAEC DOCKET 40.8084

i
i

!

!

8275

#

Hio Algum Corimration
P O B01 e10 MOAB UTAH 84532 70#c470 OFFICE 120 ADELAIDE STREET WEST TORONTO I ONTARIO
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CIIANGES IN EQUIPMENT AND PItOCESS ItEQUlllED TO 15 CitEASE

LISHON MILL TONNAGE FROM 500 TO 700 TONS PER DAY

ALSO

CHANGES IN DllAFT DETAILED STATEMENT

.

NECESSITY FOR INCftEASE

As the orebody has been explored ' underground it has become clear

that the disposition is suen that more than the expected amount of barren

rock must be mined along with the pay material. The result is a lower

grade feed to the mill (7. I rather than 7.6 lbs per ton U O(3) and the3

operation is not quite breaking even.

An improvement in economics can only be achieved by a modest

scale-up in mining rate. The extra waste can be handled and some

increase in production obtained by limited plant adjustments as follows:

SUMMARY OF EQUIPMENT CHANGES

The increase in Lisbon mill capacity from 500 to 700 tons per

day requires additional equipment at only two points in the mill circuit.

There are no changes in the basic flow sheet due to tonnage increase.

Three drum filters have been added to the nine units originally

in service, and three pacl'ucas will be inserted in series between the

thickener and the ten autoclaves now in use.

.

8275

_
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CIIANGES REQUIRED IN A.E.C. DRAFT DETAILED STATEMENT

As requested by the A. E.C. , the following sections of the

A.E.C. Draft Detailed Statement of December 1972 are effected by

the proposed milling rate increase.

III B 2. POWER AND NATURAL GAS SUPPLY

Power consumption is expected to . increase somewhat less than

the ratio of the increased tonnage to about 3.5 million Kw IIr. maximum

per month. This should have a negligable impact on the local utilities

system.

The totiti amount of natural gas, propane and oil anticipated

to be used in the 1972-73 season is 133,000 million Dtu. The tonnage

increase is estimated to require an increase in fuel consumption of

about 10%.

III B 3. WATER SUPPLY

The water supplied from the well field is not expected to be

appreciably changed by the increase in tonnage. Present consumption

is:

Mill process water 30 gpm
)

Boiler feed, showers, drinking 50 gpm

Total 80 gpm

- - -

_ _ - - _ - - - - - - - - --
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III B 4. ACCESS AND SERVICE ROADS

For the increased tonnage, no new roads will be required, nor

will there be an appreciable increase in truck traffic. Personnel

travelling in private cars may increase somewhat.

III B 5. MILLING PROCESS

No major change in equipment or flow sheet is required in the

mill to increase from 500 to 700 tons per day. Testing to date has

indicated that the ball mill will require a speed increase from 20.1 to

22 rpm for increased through-put and satisfactory grind.

To provide efficient leaching at the new tonnage three pachw .

15-1/2 feet in diameter and 50 feet high will be installed outside the mill.

These tanks will be insulated and operate in series on pulp received

from the thickener, discharging to the original autoclave circuit. Steam

0coils are installed inside the pachucas to maintain a temperature of 170 F.

The exhaust air from the autoclaves, which formerly discharged to the

atmosphere via the re-heat tank, will feed the pachucas, where the

process heat will be recovered as it passes up through the slurry in the

tank.

The pachuca discharge to atmosphere will contain low temperature

steam, some sma!! quantity of leaching chemicals (Na2 CO3 and Na II CO )3

and a small quantity of entrairied dust. The environmental impact of this

is considered to he negligable.
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In the filtration stage an identical 11.5 feet diameter by 1G feet

long unit has been added to each of the three filter stages, to increase

the filters from 0 to 12.

In the precipitate re-treatment stage there has been a change in

the flow sheet because of product specification requirements. Ilydrogen

| peroxide is now used in ad:lition to the originally proposed reagents,

sulphuric acid and anhydrous ammonia. This change has no bearing

on the tonnage increase.

The mill operating staff now totals some 45 emplayees. The
i

|

| increased tonnage will not require additional personnel.

IV B SOURCES OF WASTE AND EFFLUENTS

A tailings pond recycling system is now in operation, bringing

tailings solution back to the mill for process water. Thus at the increased

milling rate 700 tons per day of finely ground tailings solids will go to

the tailings area slurried in 252,000 gallons of re-cycled tailings solution.

Losses by evaporation and tailings pond seepage will be made up from

mine water. The pil of the tailings slurry is about 10, and the current

analyses has been given. Neither are txpected to change appreciably. j

{
Increased tonnage will change slightly the major sources of I

effluents that have been identified as follows:

!
|
1

l

..
. ..

- - _ - _ _ _ _ _ _ -
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1. Contamination from the mine ventilation shaft

The total volume of air as measured underground varies between

230,000 to 250,000 cfm. This is anticipated to be adequate for the

increased tonnage now but will have to be increased at some time

in the future as the mine workings increase. The installed fans

are capable of the expected increase.

Radiation and dust discharged from the shaft are functions of

tonnage mined, area of mining horizon open for ventilation, total

distance of travel of air, distance of discharge from active mining,

etc. With an increase in tonnage the discharge in radiation and

dust concentrations should increase samewhate, but less than in

direct proportion to the tonnage ine rease.

2. Crusher and Transfer House

No change in equipment size or speed of operation will be made

for the increased tonnage. The hours of operation will however

increase by a factor of 1.4. Contaminants will thus be released

at the same rate but for a longer period.

3. Yellowcake Drier and Yellowcake Dust Filter

There is iv; change in equipment in this area, but the equipment

will operate for an increased time each day.
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4. Tailings Area

Two tailings ponds are now planned in place of the original one.

The total final surface area of the two is practically the same

as the original area. Because radon emanation from the

tallings area is a function of surface area an increased

tonnage rate should have little effect on the total emanation.

Decause the tonnage increase may involve mining of some lowcr-

grade material, the total tons of tr.ilings may increase somewhat.

Seepage d.ould also be little changed.

IV C CONTROL OF WASTE EFFLUENTS

The increase in milling rate is not expected to increase the scepage

f rom the tailings area to any detectable extent. In fact the diversion of

excess mine water from the tailings pond should decrease seepage to a

tr ajor extent by allowing a smaller pond to be maintained.

Air-borne contaminants from the concentrator should remain at

the same concentration level as at present, but will be discharged for

more hours per day.

IV D ENVIRONMENTAL CONCENTRATIONS AND EFFECT ON LOCAL BIOTA

For an increase in tonnage frora 500 to 700 tons per day the range

in radioactive effluents emitted per day from the major sources will be

changed in Table X approximately as follows:

- _.
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Mine Ventilation increase variable up to 1570

Production shaft, crusher and

Transfer Ilouse Dust Control increase about 40%

Yellowcake Drier and Dust Control increase about 40%

Tailingc Pond negligable increase

Likewise the estimates of concentrations given in T.tble X at various

points from the ventilation shaft should be increased up to about 15% for an

increase in tonnage millcd. The estimates of dose equivalents given in

Table XI will likewise be' increased.

The tonnage increase should have no detectable impact on the

groundwater of interest to the local ranchers or to the inhabitants.

IV E ENVIRONMENTAL MONITORING

The estimated 40% increase in the total quantity of parti ulates

discharged from the concentrator is not expected to have a detectable effect

on the soils or vegetation contamination.

IV F ACCIDENTS

The proposed increase in tonnage milled should have no detectable

adverse effect on the three types of accidents considered.
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IV G MISCELLANEOUS

The tonnage increase of 40% may require an increase of manpower

in the mine and services of some 15 men, bringing the total labour force

to an estimated 210. This increase in manpower should have little
,

adverse effect on the social-economic patiern of the area, rather the

reverse.

The above manpower increase will be handled with the presently
1

installed sanitary facilities at Lisbon with no problems.

V ADVERSE EFFECTS WIIICII CANNOT BE AVOIDED

The increased milling rate should have a negligable increase la
t

the adverse effect of the operation. The increased tons of lower grade

ore that may be mined has an insignificant incremental effect.

<

VII IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

There may be a slight increase in the total quantity of uranium

that will be removed from the ground by mining at a higher rate and mining j

some marginal grade ore.

IX BENEFIT - COST ANALYSIS.

A. Benefits

1. The increased mining rate is expected to result in a payroll 4

h*

increase of about 15 persons wiih attendant economic benefit to

the area. )
1

.

' ' '
''

_ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _
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2. Total tax revenue should be increased markedly above that

now estimated because the operatian becomes economically

viable.

3. Because of the increased milliag rate, some additional

marginal are will be mined which .J11 increase the power

production potential corresponding to the additional uranium

recovered. This additional ur.mium is a positive benefit

because if not mined now will be lost for all time as

economics rule against recovering small quantities of

marginal ore after the original mine has been abandoned.

4. Oiler natural resources in the form of fuel will be conserved

for other use in direct proportion to any slight increase in

the amount of uranium recovered from the body.

5. Theincreaart milling rate will have no appreciable impact

on the amount of water available.

B. Costs

1. The Land

There is no appreciable change in the social and environmental

costs associated in the proposed tonnage increase.

2. Cultural and Social Considerations

In balance an increase in employment in the area 'ue to a

tonnage increase has greater benefits than social and cultural costs.

.-



i

i

Appendix S, Reference 1
S-12

3. Ecological

An increase in milling rate will result in a small increase

in contaminants to the environment in some areas, but the increased

impact is not considered of significance.

'4. Depletion of Natural Resources

The recovery of uranium in addition to the expected 8.4 million

poundr does not deplete what are now classified as recoverable ore

reserycs. In effect it realizes now a resource that it would be un-

likely to be recoverable in the future.

SUMMARY OF ENVIRONMENTAL IMPACT

The increased milling rate will have a minimal adverse effect on

the environment in a limited number of areas. The main impact will be

the increased total pounds of total materials discharged to the atmosphere

by the plant. However it is anticipated that the additional inpact will be

negligable.

To alleviate an ecor omic problem we wish to amend our original

licence application for 500 T. P. D. to 70C T.P. D. , and ask for the con-

sideration of the Commission of this enclosure.

.
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UNITED STATES
* h ATOMIC ENERGY COMMISSION

|I
l * *

< ? WASHINGTON, D.C. 20545

'n*- August 6, 1974

40-8084

Rio Algom Mines Limited
ATTN: Mr. R. D. Lord

Vice President
Research & Development

120 Adelaide Street, West
Toronto, Canada

Gentlemen:
,

This refers to your application of March 19, 1974, as supplemented May 22,
1974, June 13,1974 and July 23, 1974 for amendment to Source Material
License No. SUA-1119 to construct and use a new tailings disposal area at
your La Sal, Utah, uranium mill.

We have reviewed your proposed design and plans for construction of the tail-
Ings pond embankment and have found them adequate. Accordingly, we have no
objection to your proceeding with the construction of the embankment system.
However, we are not in a position to issue an amendment to your license for
use of this system for retention of mill tailings until we have obtained the
following additional information:

1. A description of a program for monitoring nearby deep wells to
detennine base ground water flows and background quality and to
detect any unexpected radioactive intrusion by seepage from the
retention ponds into deep confined equifers.

2. An analytical demonstration that credible runoff (at least a 50
year flood) will not breach the confinement of the new embankment,
or

3. A description of diversion ditches which will be constructed prior
to use of the pond and a demonstration of their capability to handle
the expected maximum runoff, or

1
1
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4. A demonstration that breach of both dams by overfica caused by
the flooding will have no significant environmental impact down-
stream.

Sincerely,

Original Signed by
L Leland C. Rouse

L. C. Rouse, Chief
Fuel Fabrication and Reprocessing

Branch
Directorate of Licensing

cc: Harold P. Green, Esq.
Fried, Frank, Harris, Shriver

& Kampelman
Suite 1000, The Watergate 600
600 New Hampshire Avenue, N. W.
Washington, D. C. 20037

|

L
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SUPPLEMENTAL EVALUATION

Docket 40-8084

By letter dated March 19, 1974, the applicant submitted a request
to construct and use a new tailings disposal area. The new dam and
its basin is located within the same locale as the original tailings
basin, and the total area of the retention system is to be essen-
tially the same as the original area -- that is, 45 acres versus
an area of 15 acres and a new area of 26 acres.

The main environmental concern relating to the construction of the
new dam pertained to the seepage aspects of the tailings retention
system and the placement of monitor wells to detect seepage if ie,

occurred. Based upon an analysis of the regional stratigraphy and
hydrogeology of the plant area, the staff has concluded that the
applicant's placement of monitor wells is acceptable (Site Safety
Analysis, October 11, 1974, Enclosure 1). Seepage velocities
conservatively estimated by the staff at approximately 5 feet per
day, ure small enough such that sufficient time is available to detect
and remove any dangerous contaminants in the shallow unconfined
aquifers from the groundwater system. Also, the presence of several
aquicludes restricts vertical movement of the groundwater so that the
risk of contaminant penetration into deeper aquifers is essentially
negligible.

R:garding flood control for the tailings basin due to area runoff
into the retention area, the applicant (letter dated December 12, 1974,
Enclosure 2) provided,an assessment of the flood potential
for a 100-year, 5 inch precipitation in 10 hours or 2.5 inch
precipitation in 6-hour event and a 6-hour, 8.7 inch PMP storm. Rese
calculations were verified (Site Safaty Analysis, December 17,1r /5.
Enclosure 3), and the staff concludes that the second dam will
contain the 100-year event. The Environmental Protection Agency has
recommended in their "Cevelopment Document for Interim Final and
Proposed Effluent Limitations Guidelines and New Source ?erformance
Standards for the Ore Mining and Dressing Industry," that where
tailings impoundments are used, t!7 design should be sufficient to
contain the precipitation from a 10-year, 24-hour rainfall o as
to meet effluent limitations of July 1977 or for 1983 stand, eds,
d signed to contain the precipitation frn a 25-year, 24-hour rainfall.
Although the EPA document recomends a design for 1983 for a 25-year,
24-hour event the NRC staff generally believes that the 100-year
a:: sign is more, conservative than the Environmental Protection Agency
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suggested design criteria,but not as conservative as the PMP event.(1) (2)

In order to gain an insight to the consequences of a dam failure
at the time of a PHP event, the applicant postulated that the lower
dam would fail, 50 acre feet of water would be released from the lower
retention area and that 10% of the 600,000 tons of tailings in the
lower retention area would be released (letter dated April 4,1975,
Enclosure 4}. Table 1 shows the measured contents and concentrat: qns
of the liquid in the pond during the early part of 1975. The app icant
did not report a thorium result so a thorium value from the FES was
included so that the data is available for a contamination analysis
later on'in the report

TABLE 1

(see next page)

i
1

(1) Elements of Hydraulic Engineering, McGraw Hill Civil Engineering
Series, Linsley and Franzini, Page 113. The consequences of
project failure must be very serious to justify design against
the maximum possible flood. Such a condition exists where the
failure of a dam would result in neavy loss of life downstream.

(2) Site Planning (second edition), Kevin Lynch, page 174. A low year
of storm may be chosen as'the basis for calculatior, where an
occasional overload of the system i.e not critical. A high year of
storm would be used for a dense high value area where even
infrequent flooding might be serious. Thus,10-year or 5-year
storm frequencies may be used for residential development, and 25-year
or even 50-year frequencies for shopping centers.

I
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TABLE 1
Unrestricted Area

Element Concentration MPC* or PHS Limiting
Concentration **

Sulphate 8103 ppm 250 mg/t**

Sodium 10320 ppm 2000 mg/t**

Carbonate 8210 ppm -

Natural Uranium 4.79 X 10-5 Ci/mt 3 X 10-5 pCi/mt*

Radium-226 6.60 X 10-8 pCi/mt 3 X 10-8 pCi/mt*
t

Polonium-210 2.30 X 10-8 C1/mt 7 X 10-7 pCi/mt*

Thorium-230 1.1 X 10-7 Ci/mi 2 X 10-6 pCi/mt*

The applicant has indicated that the runoff from a PMP event would
amount to 267 acre feet. Therefore,whentheeventocggred,the
liquid in the pond (50 acre feet) would be diluted to W' . The
staff is of the opinion that should such an event
occur, the upper dam would also fail, (Site Safety Analysis, December 17,
1975, Enclosure 3), and a
applicant's estimate of 2gthough there would be dilutirn, the' is on the high side. However, it is
expected that the concendtions of the elements shown in Table 1
will be diluted and that additional dilution by runoff farther down4

. stream would be expected to reduce the concentrations to even lesser
va'ues.

The closest inhabited area to the dam is the Redd Ranch with one
to six persons, depending upon the time of the year. The applicant has;

estimated that the flow of water is expected to move in a north-

westerly direction towards the Redd Ranch located some 2 miles
distance and then on towa:-ds LaSal Junction, some 8 miles from the'

mine. The applicant has stated (letter dated April 4,1974, Enclosure 4),
that the Redd Ranch buildings are on a rise in the m':ddle of a large
flat area of some 200 acres of which 180 acres are cultivated. Of
this 180 acres, the-applicant estimated that perhaps one-half of the
cultivated area might become flooded. At LaSal Junctica, a village of
less than 10 permanent residents, 'he buildings are described as

<

-r. - - , y . - -
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. situated approximately 1,000 feet from and 40 feet above the stream
bed. It is believed that there are no inhabitants on the watercourse
between LaSal and the Colorado River some 25 miles away. Rattle Snake 3

pond, located a short distance downstream from the Reed Ranch, most
likely would ue in the path of the flood water from the mill site,
as well as the flood water from a much larger drainage area than that
around the mill site.

,

The solid tailings material released from the impoundment area is*

expected to settle out below the dam and be retained in the sage'

brush covering the drainage area. The extent of the area covered is
difficult to assess. The amount of material and dispersion of material
would depend upon the topography, the elapsed time, the way in which
the breach occurred, dispersion pattern, and the amount of solution
in the impoundment area. To gain an insight into the possible magnitude
and consequences of a tailings dam failure, one can look to the
past history of such events. During the years 1959 to 1971, there
were 12 incidents involving tailings releases from impoundment areas.(3)
Of these 12 incidents, 7 were reported as not causing concentrations
in surface water to exceed 10 CFR 20 limits or as not constituting
a hazard; 1 was reported as having a small amount reaching the
river; 1 as having the spill frozen in place; 1 where the licensee
extended the fence around the spill to make the area a restricted
area; 1 as loosing liquid which contained a Radium concentration
slightly in excess (5.5 X 10-8 pCi/mt) of 10 CFR 20 unrestricted
area limits (3 x 10-8 pCi/mt); and one where no coiclusions were
drawn. However, further investigation into the "Piported Releases of
Uranium Milling Waste" reveals that the radium concentrations were
below 10 CFR 20 limits. Of the incidents reported, it appears that
the tailings dam washout which occurred on August 19, 1959, and which
released 15,000 tons of sand, and the incident on November 23, 1968, which
released 1-10-acre feet of waste liquid, were the most significant.
A 15,000 ton release would be the equivalent to a 30 day plant
waste ilings area from a 500 ton a day operation or a 16 day
plant to tailings area from a 1,000 ton a day mill.

(3) ' Environmental Survey of the Uranium Fuel Cycle," WASH ~1248,
US AEC, April, 1974

- ,
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The applicant has stated that they expect on the order of 10% of
the tailings contained in the pond to escape. Furthermore, they
estimate that by the end of the year 1977, they expect the lower pond
to contain 600,000 tons of tailings. This would amount to 60,000

6 3tons of tailings (1.3 x 10 ft ) released in a PMP events or four
times greater than the largest release to date. In the applicant's
submittal of April 4,1974 (Enclosure 4), it is stated that the
above volume of tailings could cover a 2 mile length of the shallow,

valley to a width up to one-eighth of a mile and to a depth of
slightly over one inch. However, a staff evaluation indicates that i

the applicant's evaluation of the principle area of impact is
conservative (Site Safety Analysis, December 17, 1975, Enclosure 3).

The radioactive material within the tailings waste is the same
radioactive material which was formerly under the earth's surface.
The main radiological concern with the release of the mill tailings
lies in the possible increase in background radiation levels over
the affected and adjacent areas in which the tailings may be spread,,

and eventual transport of these wastes by wind and rain.

Pastexperiencesingh uranium milling industry indicetes that onthe order of 515 pCi of each member of the uranium c ecay chainj

is
7%(present in one' ton of ore. In the alkaline process, approximately'

W of the uranium goes to the tailings. Therefore, in thei

60,000 tons of ore, there would be 2 Ci of uranium, 30.9 Ci of
Ra-226, and 30.9 Ci of Thorium-230 present in the released tailings.

' These quantities may be a conservative estimate in that the
applicant regorted the sclids content in an earlier submittal to be:
Uranium, 7 pCi/ gram; Radium, 21 pCi/ gram; and Thorium, 8 pCi/ gram.

Accepting the applicant's estimate that the solids will spread out
. over an area 2 miles long by one-eighth mile wide, the depth of the
60,000 tons of tailings, if evenly deposited in depth, would be
1.72 inches. The quantities of Uranium, Radium-226 and Thorium-230
calculated above would be contained within the dimensions of this
volume, i.e., 2 Ci of Uranium; 30.9 Ci of Radium-226; and 30.9 Ci,

of Thorium-230. It is expected that the actual geometrical,

configuration of the disbursed tailings would not have the shape
of a uniform rectangular shaped box but would more nearly represent

;

(4) ORNL - TM - 4903, Vol. 1, Page 22
.

(5) ORNL - TM - 4903, Vol .1, Page 174

- - . - .. _ - - .- - -.
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a triangular wedge shaped mass; that is, the distribution of the
solids would be deeper in the area around the toe of the dam and
then slope downstream to a lesser depth. The applicant estimates
this depth at 2 miles to be one inch. Regardless of the geometrical
shape, only the top surface of the dry tailings material will be
available for resuspension and dispersion by the wind at any one time.
Assuming that only the top half centimeter will be affected by the
wind at any one time, the amount of Uranium, Radium-226 and Thorium-230 -

available for dispersion by the wind at that moment from the volume of
dimension 2 miles by 1/8 mile by 0.5 cm would be 0.22 Ci of Uranium;
3.45 Ci of Radium-226; and 3.45 Curies of Thorium-230. The levels
of contamination of the land oyer which the tailings are assumed to lie.

2would be: Uranium, 3.46 X 10-3 pCilcm2; Radium-226, 5.34 X 10-4 pCi/cm ;
and Thorium-230, 5.34 X 10-4 pCi/cm2 A sense of the significance
of having these radionuclides distributed over such an area may be
revealed by comparing these contamination levels with other criteria

.

and events. Seven such examples are: (1) These values are factors
'

of 3.5 to 50 times greater than 999eptable contamination values for
working places in inactive areastDI, i.e.,1 X 10-5 pCi/cm2; (2) The
State of Colorado takes the position that 1 X 10-6 pCi/cm2 of
plutonium presents a sufficient hazard to public health. Singg the
MPC of Plutonium-239 in air for unrestricted areas is 1 X 10-k pCi/mt

and the MPC of Uranium-natural in air for unrestricted areas is
5 X 10-12 pCi/mt , one may rationalize that Plutonium is about
5timesmorehazardosthangranium. Consequently, a ground level

*

contamination of 10- pCi/cm of Uranium may be cogsidered to be the
limit for Uranium contamination. The value of 10-a pCi/cm2 may
also be considered as the limit for Radium-2&6 because of the similarradiotoxicities of Piutonium and RadiumW(8 ; (3 The State of
New York allows a contamination level of 9 X 10-7)pCi/g for Plutonium

1

which translates into a value of approximately 1 X 10-b pCi/cm2;
(4) The permissible surface contamination level for plutonium for a
dirty rural area is thought, in some cases, to be 100 ug/m2 or
6.17 X 10-4 pCi/cm2(9). Assuming that Radium is nearly as hazardous

(6) Handbook of Radioactive Nuclides, Chemical Rubber Co., page 644
(7) Beir Report, page 127, states that monomeric Pu-239 is about

9 times more effective on the basis of average skeletal dose than
Ra-226, with the polymeric Pu-239 somewhat less effective than
the monomeric form.

(8) UCRL-50639, page 7, states that Pu is 5 to 10 times more effective
than Radium.

(9) Handbook for Nuclear Emergency Teams, October 1,1961, DASA.

!

l
|
|
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as Plutoniua, the contamination level of 6.17 X 10-4 pCi/cm2 could
conceivably be the same for Radium, or about the same level of

of the Plutonium incident in Spain iibq event; (5)i,allcropsweres,pripped
contamination estimated for the assytp As the resulti

fromthefgeldsanddestroyedwherereadingsabove5ug/m(3.1 X 10- pCi/cm2) of Plutonium were observed near a village
of 300 people; {6) Decontaminagion lim {ts for Uranium mills are1000 d/m/100 cm or 4.55 X 10- pCi/cm for removable contamination;
and (7) EPA, in correspondence to ERDA dated January 8,1975,
regarding the phase II studies, recommended a decontamination level
for Radium in the soil to less than two times the Radium background

; specific for the area.

Airborne concentrations which may be anticipated above the dispersed;

5.34 X 10-'o pCi/cm3 for Radium-226; and 5.34 X 10-lgCi/cm3tailings sgpds may run on the order of 3.46 X 10-16 gfUranium;4

pCi/cm for
Thorium. These concentrations were derived by assuming a resuspension

wind speed of 10 miles per hour.grt-like area associated with a
factor of 1 X 10' ,A l8) for a

These concentrations are all'

less than the allowable 10 CFR 20 limits for unrestricted areas.4

In order to estimate the order of magnitude of the possible
consequence should these airborne concentrations occur, the

; inhalation dose to an individual for 50 years, breathing the
; concentration of resuspended Uranium, Radium-226 and Thorium-230,
: prior to any cleanup for a. year, have been estimated and are shown

in Table 2.

TABLE 2
Dose Dose

Radionuclide Concentration Kidney Bone

UCi/cm (delivered over3

50 years)

Uranium 3.46 X 10-16 0.01 mrem -4

Radium-226 5.34 X 10-15 26.0 mrem-

Thorium-230 5'.34 X 10'15 372.0 mrem-

(10) Tne Problem of Large-Area Plutonium Contamination, USPHS,
BRH, Seminar Paper.No. 002.

(11) ORNL - TM - 4903, Vol. 1, page 93
(12) Winds of Velocity 5 to 10 mph only occur at the site 26% of

the time, whereas, velocities under 5 mph are reported to occur,

68% of the time.,

. . _ __ __. _- _ ., _. _ . _
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The dose value for uranium was calculated, using the information
presented in TID-4500, " Doses to Various Body Organs from Inhalation
or Ingestion of Soluble Radionuclides." Dose values for Radium and
Thorium were calculated according to the information presented in
" Meteorology and Atomic Energy," 1968, Chapter 7, page 369.

It is the opinion of t
of Ionizing Radiationtg) Advisory Committee on the Biological Effects, that if the exposure is kept well below
the natural background radiation (on the order of 15 to 50 mrem
per year), as is believed to be the case for the circumstance, that
the additional consequences will neither differ in kind from those
which have been experienced throughout human history, nor exceed
them in quantity.

Attachments:
1. Site Safety Analysis Rpt dtd 10/11/74
2. Ltr from Rio Algom dtd 12/12/74
3. Site Safety Analysis Rpt dtd 12/17/75.
4. Ltr from Rio Algom dtd 4/4/75

(13) Biological Effects of Ionizing Radiation (BEIR REPORT), Nov. 1972

:
!
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T- tachment 1
" " " "

0QIt 1.67h
.

.

1

Richard E. .Cunninghan, Assistant Director for Fuel Cycle, L

EVALUATIO;I 0F MONITORING PROGRAM AND FLOOD POTEliTIAL - TAP 1117 -

,

t

a PLAUT 1;AME: Lisbon Uranium Mill, Rio Algem Corporation
LICEUSI::G STAGE: OL
DOC'.;ET MUMBER: 40-8084
RESPONSIBLE BRANCH: Technical Support Branch
REQUESTED COMPLETION DATE: October 11, 1974
REVIEW STATUS :- SAB (Hydrologic Engineering Section) Co=plete-

Enclosed is a hydrologic engineering suncary, prepared by
T. L. Johnson and L. G. Hulman, regarding the proposed tailings
retention system at the subject plant in response to TAR.1117.

] It is our conclusion that the proposed embankment should be de-
signed to-contain the runoff resul. tin-a from an occurrence of-

the local probable maximum precipitation, unless it can be de-
monstrated that failure of the tallings dam vill cause no severe
flooding and/or radiological consequences downstream.

4
Od h. 7

-W Haxppld R. Denton, Assistant Director4

for Site Safety4

Directorate of Licensing

Enclosure:> ,

| As stated

cc: v/o enclosure
; S. Smiley

W. Mcdonald
H. Lowenb e rt,

cc: w/ enclosure
R. Chituood
A . '.; e n n e k o

i J. 1; cadis

T. .Iohnson
SS Branch Chiefs

4

1

f

,- e%m..a.,. _ _ - - , , . - _ . - , _ _ . ~ - - - . - , , _. , ,c ,, _
_
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!YDROL0GIC E !GII::IRI::C S U :0!.P.Y
U'/AL UATIO:I 0 F M0::ITORI:!G ' ' ?.0G't A:4 A::D FLOGO PCT E:: T I A L

LIS305 URA:'IUM :!ILL , 2;C ALGO:! COR2. |
DOC'* ET : 0. 40-8084

:iaaed upon further analysis of tha regional stratigraphy and'

hydrogeology of the plant area, the staff has concluded that

the applicant's placement of monitor wells is acceptable. Seep-

age velocities, conservatively estimated by the staff at approxi-
mately 5-ft/ day, are small enough such that sufficient time is

available to detect and remove any dangerous contaminants in the

challow unconfined acuifers from the groundwater sys tem. Also,

the presence of several aquicludes restricts vertical movement

of the groundwater, so that the risk of contanrnant pene tra tion
into deeper aquifers is essentially negligible.

1

The applicant did not respond to our previous request to evaluate
}

the potential for dam failure due to local intense precipitation
and subsequent runoff. We suggested that a PMF on the drainage I

crea should be evaluated and resulting consequences determined.

The applicant chose, instead, to state that the proposed embank-

usnt was adequate to withstand a 10-day 100-year flood. The staff

has independently concluded that a local PMF would overtop the

proposed embankment and very likely cause crosion failure of the
enhankment. Failure of the proposed upstreau e ntb a n kme n t tro u ld

also cause failure of the e.xisting cabanknent. The tailings

natcrials would be eroded and carried do astrean by the flood,
13asibly causing severe radiological consequences.
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The statf concludes that tha applicant should design ena e:Stah-
nants to contain the runoff resulting from a local PMP, without

overtopping, unless it can be demonstrated and adaquately sub-

otentiated that no severe flooding or radiological consequences
will occur dounstream. At the present time, we have no bases

fer concluding that failure of the tailings pond embankment will
not present a downstream safety hazard.

.
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RioTintO '

December 12, 1974.

,c.
. g,c .-

Mr.L C. Rouse, Chief, ',

['${gg
'

)Fuel Fabrication & Reprocessing Branch, -

8 .|jDirectorate of Licensing,
074 L- ,~~

U.S. Atomic Energy Commission, g
Washington, D C. 20545. D

\dt
N /; ,

. ,

Dear Mr. Rouse:

Docket 40.8084

Further to our meeting with you on November 1st,1974 we have
made what we believe is a thorough examination of the flood control
aspects of our Lisbon tailings deposit. Our calculations and proposals
set out in the attached may be summarized as follows:-

1. The probability of a possible maximum precipitation
impacting the site appears too remote to warrant the
cost of providing for same.

2. While safeguards considered adequate will be maintained
to insure against an overspill of the tailings area, such
an event would have a limited environmental impact.

3. During operation the minimum flood capacity of the
upper pond is 118 acre-feet, compared to run-off of
25 acre feet for a 100-year storm. This gives a safety
factor of 4.72. It would seem the cost of a spillway is
not supportable for the limited period (5 years) that it
would apply.

4. While provision for a PMP is in our view not warranted
we propose to excavate, at the termination of the
operation, a diversion ditch that would handle four times
the one hundred year flood figure of the Bureau of Land
Management.

I trust you may find the above proposals acceptable. 21R, ;
'

Yours truly,

f. rf
1

RDL/aa R. D Lord,

Encl. Vice President,

h, 2 2 A R!0110 ALGOp4 MINES LIMIT ED 120 ADEL AIDE STREET WEST TORONTO 110 CANAD A 416/367

. -
_ _ _ _ _ _ _ - - -
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; .P_ROPOSA L IJEGARDING _

; FLOOD CONTROL FOR LISBON TAILINGS BASIN _ |
| .

i

: A. Tailings Drainage Area Runoff Calculations !

i !

: The watershead widch includes the Lisbon tailings deposit totals
i

some 590 acres, of which about 515 acres drains to the upper and [,

; 75 acres to the lower tailings basin. The ground cover is a mixture
.

of sagebrush on Monticello sands and silts (6570) and pinon-juniper
;

j on rock and shallow with gentle slopes (3 - 470) except towards the
1
' bottom of the basin near the two dams.

4

Original calculations for runoff were done by the Bureau of Land
1

j Management (BLM) based on a 100-year storm with 5.0" precipitatio:.
:

i over 10 days , with a concentration of 2.5 inches in a 6-hour period
!

} (Appendix I). This calculation gave a runoff of 0.63 inches, 29 ,

acre-feet or 148 cu. ft/sec for the whole basin.

At the request of the AEC and based on the methods given in the

report " Probable Maximum Thunderstorm Precipitation Estimates",
i

Appendix II gives the calculations for the precipitation of 8.7 inches ;

e

- in a 6-hour period for a possible maximum precipitation (PMP) '

storm for the Lisbon area. Using the BLM methods of calculation
4

9

'

,

w - , , _ . . ,m , u,, - - - - - - + . - -~-n--n., n . , - - . e,, r--,, , - ,- . . . . , ,,,,,n- , --,,
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the following runoff figures (Appendix III) are also derived:

6-Hr PMP Storm 6-Hr 100-Yr Storm
Area Acres Runoff Acre-Ft CFS Runoff Acre-Ft CFS

To Lower Pond 75 6. 5 40 390

To Upper Pond 515 5. 3 227 1780 0.58 25 108

Total Area 590 267 2170 0.63 29 14E'

B. Probability of a PMP Storm at Lisbon

The Report " Probable Maximum Thunderstorm Precipitation
. ,

Estimates" states on page 22 that " intense summer thunderstorm

rainfalls in the Southwest --- are, without exception, very local
4

in extent -- ", and examples are given. Based on these factors

it is assumed that a PMP storm in the Lisbon area would cover

at the ma'ximum about 50 square miles (7 x 7 miles).

Assuming that there may have been 10 PMP storms in Utah in the

past 85 years (only 1 has been recorded, at Morgan) and that the'

state has an area.of 85,000 square miles, then the probability of
4

a PMP storm including the 1 square mile drainage basin in

question is:
;

x ra u n y ars.,

85 000

_
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Further the probability of one impacting the site, during its

remaining sP years of expected activity is 6 or one
15,000

chance in 2500.
,

Monthly rainfall records for La Sal (about 4 miles north of the'

tailings basin) for 1939 to 1960 and partial records for Lisbon

1- mine for 1969 to 1972 are given in Appendix IV. I% cords for

1960-74 have not yet been received from the weather bureau. For

the periods covered, the monthly maximum rainfallis 5 inches

at La Sal in October 1957 and at the mine the daily maximum was

1.7 inches in the short period given, Frcm these records it would

appear that the 100 year storm basis would be a more practical
'

criteria to use for the next comparatively short period of 6 years.

Should a dam be breached by a major storm during the 6 year

operating life of the tailings area the impounded liquid would be4

released, but only a portion of the contained tailings. Much of

these released solids would settle out in the 2 mile distance to the

nearest habitation (Redd Ranch) where the average grade is about

1 %. Remaining solids would settle in a pond about another mile
.

further down West Coyote Wash.

_..
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At Redd Ranch there are normally 1 to 6 inhabitants depending on

'the time of the year, and at the distance of 2 miles from the tailings<

area these people are believed to be in relatively little physical'

danger from a possible failure of a tailings dam. Some 8 miles

from the mine the village of La Sal (less than 10 permanent residenti

is situated some height above Coyote Wash and would be in no

physical danger. Five miles further on West Coyote Wash enters
:

Hatch Wash which ficws into Cane Creek Canyon and then into the

Colorado River some 25 miles distant. It is believed that there are

i no habitations on the watercourse between La Sal a. I the Colorado

River. Between the mine and Hatch Wash practically all the land

is sparse range land.

Based on the above information, should the impounded water and

some tailings be released from a tailings pond due to a heavy

storm, there would be a very limited impact.
l

On the cessation of milling operations it is proposed to stabilize

the failings deposits in such a manner that water cannot collect on

the material, and that any runoff will not erode the dams and so

expose tailings to water transport. Runoff from the drainage basin

above the tailings areas will by-pass the area through the diversion
~

ditch to be installed. On this basis there should be no

impact on the country below the tailings due to any storm.

!

_ _ _ _ _ _ _ . _ _ _ . . , _ -. , - . _ _ _
_
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Based on the above it appears that any possible hazard due to a PMP

is limited to the remaining active 6 year life of the tailings area,

and the improbability of such an occurrence is too extreme to

justify significant expense at this time. On this basis it is proposed

that for the active life of the tailings area, that the design of control

measures be based on the 100 year storm criteria.

Proposed Storm Control Design

.

For a 100-year storm with a 6-hour precipitation of 2. 5 inches the

runoff has been calculated to be 25 acre-ft or 108 cu. It/see to the

upper pond (Appendix III).

With the upper tailings pond at a maximum elevation of 6675', the

storage capacity has been determined, based on a survey of the'

basin to elevation 6675' after the construction of the dam. (Appendix IV).

Surveyed acre-ft to dam crest, elevation 6680' 625

Surveyed acre-ft at elevation 6675' 470

Difference, acre-ft 155

Deduct Estimated Volume of Tailings to be
Deposited above water _1_Q

Available Storage Capacity 145

Average Storage / Vertical Ft.of Surge Capacity = 145/5 = 27 acre-ft

3
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~ Maximum surge pond clevation for storage at'6679' (allowing a

freeboard of 1 foot below the dam crest) is 145 - 27 = 118 acre feet.4-

For a 25 acre-foot runoff to the upper tailings basin for a
4

100-year storm, the basin has a safety factor of 118/25 = 4. 72

.t

The 118 acre-foot surge capacity of the upper tailings basin will;

contain 52% of the runoff of 227 acre-feet to the basin from'

a PMP storm should it ever occur. The lower basin has ample
|

capacity to hold the calculated 40 acre-foot runoff to it from a

PMP storm.

With the pond in the lower tailings basin maintained at the design
:

elevation of 6620', or 10' below the dam crest, the estimated

storage capacity may be derived from the design data (Appendix V).

Total acre-feet at dam crest, elevation 6630' 398

204Capacity at pond elevation, 6620'<

Difference 194

.Less estinnted tailings above water 27
,

Storage capacity availabic, acre-feet 167

Average storage capacity /ft of freeboard = 167/10 17 -=

Estimated storage capacity to elevation 6620'

or 1 ft. below dam' crest = 167-17 or 150 acre-f t.

.

r - - :- . .r- -r --
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,

)
! D. Control of Runoff from a Storm after Mine Close Down

In June 1969 the State of Utah issued a draft proposal regarding.

| the treatment of abandoned uranium tailings areas (Appendix VI).

j This proposal included levelling the tailings and covering with

soil to prevent the ponding of any water on the deposit.

In conjunction with the covering of the tailings at Lisbon, a

1| diversion ditch is required to carry water from the drainage
,

basin above the upper pond past both ponds to prevent any

erosion of tailings.
4

As soon as the ponds in both tailings basins have dried up

after cessation of operations soil will be placed over the

tailings to the required depth. The source of this material could'

be the portion of the dams above the tailings elevation and the

diversion ditch around the two basins and adjacent soil areas.

;

Provision of a ditch around the tailings areas to handle up to
,

4

2200 cu. ft./sec. in the unlikely event of there being a PMP!

storm in this small drainage basis does not appear justifiable

on the basis of high cost and minimum impact in the event of

erosion of tailings. No body of contaminated water will be

released.

/
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On this' basis it is proposed to provide a diversion

ditch at close-down to handle up to 4 times the calculated

runoff from a 100-year storm of 2.5 inches precipitation

in 6 hours, or for 600 cu. ft./sec.

The following are three configurations for such a ditch

depending on actual soil conditions, slope and estimated

friction factor. To minimize erosion and silting care will

have to be taken in the selection of appropriate velocities.

Volume, cu It. /sec. 600 600 600

Velocity, ft. /sec. 3.01 5.05 5.11
Area of cross-section, sq.ft. 199 119 117

Ditch side slopes 2:1 2:1 2:1
Friction factor, n 0.025 0.035 0.035
Ditch slope, 5, ft. /ft. 0.00035 0.003 0.004

(.0357o) ( O . 3 70 ) ( O . 4 70 )

Hydraulic radius, n 4.4 3.2 2. 4

Bottom width, ft. 12 16 32

Top width of water, ft. 41.6 34.4 47

Depth of water, ft. 7. 4 4. 6 3. 0

Depth of ditch, It. 9. 4 6. 6 5. 0
Excavated cross-section, sq.ft. 289 193 210

F. Projected Upper Tailings Basin Elevations

-Based on the surveyed capacity of the upper tailings basin

and the projected 700 tons per day mill capacity, Appendix VII

' gives the estimated elevations of the pond and settled solids for the first

- - -- - - - - . - - _ - _ - _ _ _ _



Appendix S, Reference 3
Attachment 2 S-35

12 months of operation. In 6 months the liquid level will be at

6650' and at 12 months at 6656.6' with the solids about one foot

lower. Excess water is decanted to the lower pond. Most of

this liquid is recycled to the concentrator. After one year of

operation the liquid level in the upper pond should be about

19 feet below~ the design maximum of 6675 feet.

G. Proposal re Lisbon Tailings Area Operating Procedure

1. Criteria to be met are:

a) The liquid in the lower pond should be at about

elevation 6620 by the end of August 1975, and

the upper pond liquid should not go above

6675 feet.

b) When the operation is closed, it is anticipated

that the tailings areas when covered by about

? feet of waste material, will have a surface

contour such that water will not be able to lie

on the surface of the former pond with

subsequent leaching of the tailings by percolation.
|

To this end it will be advantageous to fill each

pond with tailings to as uniform an elevation
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|

| as possible to minimize the final stabilization work required.
l

2. It is understood that tailings are now being deposited against the

upstream face of the lower dam and this will continue at least

until permission has been received to use the upper pond. A

beach is being built to protect .ne dam from wave action and to

move the fluid back from the dam. During this time the maximum

quantity of water willbe recycled to the mill to minimize any

. increase in pond levels.

3. The reclaim pump in the lower pond should be positioned to

permit the lowering of the liquid levelin this pond when tailings

are being discharged to the upper pond. Provision should b,e

made for maintaining open water around the pump during cold

weather periods.

4. Weather permitting, tailings should be discharged into the

upper pond as soon as possible.after permission is received.

This veill permit the gradual lowering of the liquid levelin the

lower pond. After the liquid level has been appreciably lowered

tailings can again be discharged into the lower pond with the

objective of gradually filling it with tailings towards the 6620'.

Tailings would thus be alternately discharged into the two ponds.

.. .

_ _ . _ _ _ _ - - _ _ _ - _ _
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At all times the storm surge capacity required by the A.E. C. must

be maintained between the two ponds.

'5. It will be possible to increase the tailings storage capacity of

both ponds by discharging tailings high on the banks away from;

each dam. Ilowever, at close down, all tailings will require

covering to bring radiati.m to acceptable levels. Therefore

tailings deposits should be confined as far as practical and not

discharged appreciably above pond levels to minimize the area

that must be covered 'with inert material.

.

I

?

&

, , , - - - ,,.e-..r. , . r - - - - ,
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UURE AU OF 1.AND f1ANAGEMEN. Appendix S, Reference $

Attachment 2 S-38HYDROLOGIC DATA SHEET
.

ESTIMATED PEAK RATE OF RUNOFF

1. Drainage basin

2. LOCATION
S E C T 8 0 f4 T O * N SillP R A PtO K W E N 3 DIA N

.

21 29 S." 24 r. .r.I.M.* f

.869 sq. mi.3. Druir.a ge area 1 56 oc,es =

4. ' Watershed length (L) 19 9 3 2 ft. 5. Elevation change ( o h) 774 ft.

'
.

6. Watershed slope (S) = 0 h x 100 = 2 7 percent 7. Design frequency IM yrs.

8. HYOROLOGIC SOIL COVER COMPLEXES (Illustrationa 7-8)

ItY lill t 'l r .GIC CfASS THF.ATMENT PER-
c O,f ... [gCult VEf A ND COVCR CONiil- OR A CH PA CENT OF f

i. ***r | TI( > rd PR ACTICit ~ ARCA
_ . . _ _ _ . . . . _ _ _ _ . . , . _ . _ _ _ . _ _ _ . _ _ . . _ .

D (Tock) I' . J . 7 air ' : ota. 69 I l ', 3
} '13 _ 3115

T. S.2. Fair Fonn 66 363 65 4?95
.

.

.

TOTAL $56 10G 74T:
14 O's

= 74.05 use 74Weighted Curve Number =. gg

9. Rainfall (P) 2. 5 inches (illus.1-6) 10. Runoff (Q) .63 inches (illus.10

. 63 x 556/12
11. Watershed runolI = Q x 1.c + 12 = .1LA.ac. ft. 12. Time of concentration (T ) . 79 hrs. (illus.11'c

#

13. Ilydrograph Family No. (illus.12) 14. Unit peak discharge esm (illus.13*

147.0 c t,15. Watershed per.k dlacharge rato (q) = cam sq. mi. x Q =x

'270 x 0. 869 x 0. 63 = 147. 8
;

,

.
. . _ _
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ESTIMATION OF TIIUNDERSTORM POSSIBLE MAXIMUM

Appendix S, Reference 3

PRECIPITATION FOR TIIE LISBON TAI LINGS Attachment 2 S-39

D_PaINAGE BASIN

Total drainage basin to tailings area = 590 acres or about
0 92 sq. miles.0

Thunderstorm PMP for 1-hour and 6-hour duration are based
on a minimum of 1 sq. mile.

Lisbon tailings drainage basin is situated about 80 miles
north of the Arizona border and 10 miles west of Colorado.

Method of Preci pi_La t ion Calcula tion

1. On Fi<pire 21 i h i :- l < n a Le a. f b ra t :i n io co' aroa sobicct
to possible 8.4 inches of rainia11 in a 1-hour PMP
thunderstorm over.a 1 sq. mile area.

2e The elevation of the area is between 6600 and 7025 feet,
or say 6800 feet average. For every 1000 feet in elevation
above 5000 feet the precipitation is decreased by 5 percent.
This precipitation decrease for 1800 feet above the datum
is 1.8 x 5 = 9.0%.
Estimated PMP on a 1-hour basis is then 8.4 x 0.91 or
7.6 inches.

3. From Figure 24 the 6-hour to 1-hour precipitation ratio
is determined to be 115%. Thus the 6-hour PMP for the
1 sq. mile basin is 1.15.

4 For the 6-hour to 1-hour ratio of 1.15 for the basin, Table0

10 gives the following:

6-/1-hr. ratio 1-br. duration 6-hr. duration

1.1 100% 110
1.15 100% 115 (by interpolat.
1.2 100% 120

Thus the 6-hour PMP is 7.6 x 1.15 = 8.7 inches.



Appendix S, Reference 3
Attachment 2 S-40

- 2 - |

5. Using the 6-hour to 1-hour ratio of 115% determined fron-
Figure 24, from Figure 21 determine the variable depth
duration values for 1 to 6 hours for a 1 sq. mile area
(page 54a) :

Hourly

Duration Amount % Corrected Amount Increment

1 hour 7.6 ins 100 7.6 ins 7.6

2 108 8.2 0.6" "

3 112 8.5 0.3" "

4" 114 8.6 0.1"

5" 114.5 8.7 0.1"

6" 115 8.7 0.0"

6. Time sequence of increments arranged according to HMR No.5
in Table 11

IIOUR 1 2 3 4 5 6

8.7 ins.Ppt. ins 0.1 0.3 7.6 0.6 0.1 0.0 =

Thus 87% of the PMP of 8.7 inches will fall in the third
hour of a 6-hour event.

Calculaticns follow method given in preliminary report:

" Probable Maximum Thunderstorm Precipitation Estimates,
Southwest States". .

National Weather Service, Silon Springs, Maryland, August 1972.
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ESTIMATED PEAK RATE OF RUNOFF

6 Nasg__8 7"Fiv_P fro,gg

1. DRAlNAGE DASIN ARE4 DaNini"c 7o U"I's# NA'S'S S 0''s''o CM4 Y

2. LOCATION
SECTION TOW'aS!!!P RANGE MERIDIAN

2/ 29 5 21 E .S B fiY

3. DRAINAGE AREA 580~7f' SI ACRES 6 864~ SQ. M1LES

4. WATF :SIIED LENGTil (L)86dd FT. 5. ELEVATION CHANGE (a n) ?/d FT

6. WATEllSilED SLOPE (S)= A E x 100 =,y.4 % 7. DESIGN FitEQUENCY PN# YllS.L

8. HYDROLOGICA L SOIL COVER COMPLEXES (ILLUSTRATIONS 7-8)

HYDRO' OGICA L LAND CLASS TREATMENT CURVE ACRES % OF| CUR 7ESOIL GROU P COVER CONDITION OR PRACTICE NO AREA!NO. X #4
E has h is n n. % ~555 ''/ .f00

~

Brusu
O /%w- f,~nr Nn 89 /52 2D 2f80_

Jamure
TOTA LS S/5- /00 72 707270 ~

WE(GIITED RUNOFF CURVE NO. 100 = 72'7 USE 75
(4 H m ,r)

9. RAINFALL (R)8*7 INS. (ILLUS.1-6) 10. RUNOFF (Q)8J INS. (ILLUS.10)

E } 7-C = jg7 ACRE FT.11. WATERSHED RUNOFF 9*#- cies = -

_

12. TIME OF CONCENTRATION (T ) = O66 IIRS (I LLUS. 11)C

13. IIYDROGRAPil FAMILY NO. 2 25 ' (I L LUS. 12)

14. UNIT PEAK DIS''ll ARGE #fd CSM (I LLUS. 13)

15. WATERS!!ED PEAK DISCilARGE RATE (q) = CSM x SQ. MI. x Q =

= -120 x n'8 x53 = /78D CFS
4985 3/d7No 3.g}{
J7S , 6600

3 Te
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SWoun 8* 7"PMP frow
-_

1. DRAINAGE DASlN Aass 0&AAGJ To det'ft 7Ek/wes A xs swzr

2. LOCATJON .

SECTION TOWNSIIIP RANGE ME'llDIAN

2/ 29s 2 4' E .SL B f M

3. DRAINAGE AREA 76~ ACRES d //7 SQ. MILES

4. WATERSilED LENGTH (L)/200 FT. 5. ELEVATION CilANGE (a h) //0 FT.

100
6. WATERSIIED SLOPE (S)= x =92% 7. DESIGN FREQUENCf 8//# YRS.

8. HYDROLOGICAL SOIL COVER COMPLEKES (ILLUSTRATIONS 7-8)

HYDROLOGICAL LAND CLASS TilEATMENT CURVE ACllES % OF CURVE
SOIL GilOUP COVER CONDITION OR PRKCTICE NO. AREA NO.X

B Sost R.vr | AM 44 2/ 29 /.92 0
9ssw

A? w /~ ass Ad< 89 f4 7/ 4326
Js, ,; m |

OTAL 75 /do 82de
g

WEIGilTED RUNOFF CURVE NO. 100 = 62 4 USE 8E
,(6Hout)

9. RAINFALL (R)d 7 INS. (ILLUS.1-6 10. RUNOFF (Q) d #flNS. (ILLUS.10)

Q ms 6 ~1 Ac 'Fr /11. WATERS 11ED RUNOFF = *
2

~

12. TIME OF CONCENT11ATION (T/C) = d 28 IIRS. (ILLUS.11)

13. I!YDROGRAPil FAMILY NO. =/7 (ILLUS. 12)

14. UNIT PEAK DISCllARGE ~650 CSM (ILLUS.13)

15. WATERSHED PEAK D!SCHARGE RATE (q) = CSM x SQ. MI. x Q = $DC CFS

6< 4 73/A7 - = d]$v d.//7 53 = 3.90
4/. 2.5"

sne s/ / 0 '

//d.L r3 2 % *

too
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IIYDROLOGICAL DATA S!!EET

ESTIMATED PEAK ItATE OE RUNOFF
/6 onys fBL //) sw 25 '/x 4 Nouos/DD - ng s . .fn ~ppr e

1. DRAINAGE DASIN /2 cts DA'nin wd To NFPn ^' 5 *4 ' SD '^'l Y

2. LOCATION
SECTION TU~WNS:II P IIENGE M ERIDIAN

2/ 295 2/ E SL B E'M

3. DRAINAGE AREA .5.90-75 = f/f ACRES =B8df SQ. MlLES

4. WATERSIIED LENGTli (L) d6SdFT. 5. ELEVATION CtI ANGE (a li) .5/6 FT.

6. WATERSilED SLOPE (S)= ' lax 100 =J,6 70 7. DEStGN FREQUENCY /d6 YRS.

8. RYDROLOGICAL SOIL COVER COMPLEXES (ILLUSTRATIONS 7-8)

HYDRO LOGICA L LAND C LASS TREATMENT CURVE ACRES ''o OF' CURVE
SOIL GItOUP COVEll CONDITION OR PIIACTICE NO. AllEA NO.X %
B Snae Sw Nn sh .343 7/ J69C

Bause
D n*no n . Sir xn. 89 /52 29 2 5^8 6 __

Ju.visse -

TOTA LS 5/f /oo 72 7o
7270

WE(GIITED ItUNOFF CURVE NO. 100 = 72 7 USE 73 -

(4 Houn.s)
9. RAINFALL (R) 2 f INS. (ILLUS.1-6) 10. IlUNOFF (Q)6 131NS. (ILLUS.10)
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UPPER TAILINGS BASIN CAPACITY AT LISBON

ELEVATIONS CAPACITY, CUBIC FEET

Below 6,635_ 21,350'

6,635 - 6,640 215,600
.,

6,640 - 6,645 722,750
.

6,645 - 6,650 1,381,750

- ,650 - 6,655 2,004,2506.

6,655 - 6,600 2,680,500

6,660 - 6,665 3,479,250

6,665 - 6,670 4,377,000

6,670 - 6,675 5,553,000

TOTAL = 20,435,450 = 470 acre-ft.
|
.

Capacity based on survey of November 1974.
;

Capacity between elevations 6670' & 6675' = 127 acre-ft or 127/5 =
<

25 acro-ft. per foot of elevation.

4

(

, r. - - - . ,,, e - , , , - -
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~ ~ ~ ~MA'XIMUM PRECIPITATION RECORDS
'~ ~ ^ ~ ~ ^^^ ' ~ ^ ~

LA SAL, UTAH
1939 - 1952 1951 - 1969

Month Highest Alonthly Fall Year Average Highest Monthly Fall Year Average

. January 2.02 1939 .95 2.04 1957 1.09

February 1.44 1940. .92 2,41 1958 .96

March 1.75 1948 .96 1.45 1952 .89

April 2.86 1941 1.17 2.89 1957 1.07

. May 1.53 1947 .76 2.64 1957 .80
.

June 2.20 1941 .75 1.79 1957 .71

July 2.12 1945 1.54 2.47 1953 1.35

August 3.23 1946 1.83 3.15 1957 1.62

September 3.66 1939 1.28 3.20 1954 1.16

October 5.34 1941 1.40 5.49 1957 1.47

November 2.08 1944 .78 2,10 1957 .78

-December 1.88 1940 .93 2.11 1959 .99

?%
no

Total Yearly Fall [
-

oE
Highest 24.77 1941 13.27 24.16 1957 P, m4

w' > |

Lowest 6.50 1956 ( @ |

7* M
Average 12.80 $;@ $

%*

w

l
.
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PRECIPITATION AT LISBON MINE

1969 1970 1971 1972

Month Itain Snow Itain Snow Itain Snow Itain Snow

January 8. 7 0. 5 1. O

i

f 0.01 0. 7 4. 2 ?February

h1 arch 0.41 14.5 3. 2 ?

April 0.8 5. 0 0. 4 8. 7 ?

May ? 0. 6 ?

June 1. 2 ? ?

July 0.001 0.2 0.68

August 2.0 2.45 0.50

1.7 0.8 1.45September -

October 1.42 1.1 8. 5 4. 0 3. 0 5. 7 0. 7

November 0. 6 1. 0 0.7 3. 2 7. 5 0.11 4. 3

December 0. 4 8. 0 - 9. 0 25.7 16.O

l

Total Rain 2.42 7.921 8.45 8.44

Total Snow 0. 0 49. G 52.8 22.O

NOTE: October 1971, daily maximum 1. 7" rain.

October 1972, daily maximum 1. 3" rain.

,
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(SUPPLEMENTARY ENVIRONMENTAL REPORT)

IDam Crest Max. water Capacity Estimated Net Storege Safety i

Elevation level of basin volume of Capacity of Factor
in pond above water tailings basin; acre- ,

f rom level above water it. above i

operations ac re-f t. level pond water
ac re -f t. level

i
'

GG30 GG20 194 27 107 2.85

0040 GG30 295 31 261 4.52

GG50 GG40 404 36 308 6.30 -

I
I

The tailings pond could therefore contain a minimum of 167 acre-f t.

of flood water at elevation GG20 and a minimum of 368 acre-f t. of water at

elevation GG40. For the maximum calculated run-of f of 58 acre-f t. , the safety

factor at;ainst overtopping the dam is 2.85 at a pond water elevation of GG20 and

G.30 at elevation 6040. Therefore, a long duration flood of more than 100 year

frequency will casily be contained in the pond.

Based on discussions with the Bureau of Land Management, it is

not believed necessary to construct a channel to divert possible flood water

around the tailings pond at this time. At the end of the raining and milling

operation, the plant area and the waste rock piles will be covered with a layer

of soil. A diversion channel around the south side of the tailings pond will then

be constructed to bypass drainage from the tailings area. The cost of the

proposed 2,500 foot long channel to be const ructed at the end of Ilio Algom

operations is estimated at $30,000. This future diversion channel is shown on

Figure 7.
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b,Au STATl: DIVISIO:: 0:' lu:ALTil Attacnment 2

DRAFT 6/26: N
_.

Rr:GULATJ OSS RFJfJ1R1;:G STAP II.1%iT10:: OF U RA :lU M AI;D
TIIOM U:' II1 LL .T.il L1::GS P 11.i:S,

1. These regulations arc for the purpose of controlling environmental
.

radioactivity and shall apply to mining, milling or manufacturing

operations uhcre vastes, tailings piles or stockpiled ore which con-

tain radioactive materials are accumulated. Since these materials

are of an essenti'lly I manent nature in relation to methods fora

their containment, requirements specified by these regulations must

be regarded as interim measurcs, subject to rencual or modification

as found necessary.

2. Planning, management, stabilization and containment of tailings piles

are the responsibility of the individual mill or tailings pile ouners.

Each ouner shall submit to the Utah State Division of Health specific

plans icr accoupiiching such management, s tabil iza t ion and containment.

3. The follouing require;uents shall apply to both act-ive and inactive

'tailings piles:

a. Side slopes shall be stabilized by riprap, dikes, reduction

of grades, vegetation or any other method or cea.bination of

' methods that vill insucc stabilitatien.

b. If pile edges are adjacent to a river,treek, gulch or other
,

watercourse that might reasonably be expected to crode the

cdges during periods of high water, the exposed slopes shall

'bc stabilized and the edges shall be diked and riprapped

suf ficiently to prevent crocion of the pile.

Drainage ditches shall b'c provided around pile edges to preventc.
,

surface run-of f unter from neighboring land from reaching and

croding the pile.
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d. Access to the stabilized pile area shall he controlled. by

the operator or ouner and properly postod.

c. The pile shall be maintained in such a tua'ncr that excessive

crosion or 1.anrd from radioactive materials does not occur.

f. Uith the exception of use or reprocessing at the mill site

itself, prior approval of the Utah State IJivision of llealt.h

must be obtained before any material is removed from a tailings

pile.

g. The Stale Board of Ilca] Lh may unive individual requirements

in regard to stabilization or utilization of tailings materials

if it can be shoun that they are unnecessary or impractical in
.

specific cases.

4. The follot.ing additional require.r. cuts shall apply to inactive tailings

piles:

a. Ponds shall be drained and covered with materials that

prevent blowing of dust. Uater drained from the ponds shall

be disposed of in a inanner approved by the Utah Uater Pollution

Comaittec.
.

b. Tailings piles shall bc Icveled and graded so that there is,

insofar as possibic, a gradual slope to clininate Icu spots
. . .

on the pile which could co11cet uatcr.

c. The pile shall be structurally stabilized and contained to

prevent uind and uater crosion. The melbod of stabilization

may consist of vegetation, or a cover of soil, soil containing

rock or stone,.ccment or concrete products, petroleum products,

or any other soil stabilization material presently recognized

or uhich may be recognized in the future or any c6bination

of these.
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d. The owner of L1 tailint,s pile site shall 1;ive c Utah State

at Icast
.. Division of !! cal th uritt en notice ten days in advance of anyn

contemplated transfer of rir.ht, title or interect in the

site by deed, Icase or other conveyance. The uritt en notice

shall contain the neme and addrecs of the' proposed purchaGer

or transferec. Prior written approval of the State Division

of Ilcalth shall he obtained before the surface crea of the

land is put to any use, and no use shall be per[nitted which

could result in donage to the public cxceeding 0.5 rem per year.

l

i

I
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ESTIMATED TAILINGS ELEVATION IN TIIE LISBON

UPPER TAILINGS BASICS BY MONTIIS OF OPERA TION

BASED ON A MILLING RATE OF 700 TONS PER DAY

MONTII LIQUID ELEVATION SETTLED SOLIDS ELEVATIO.'

1 6,642.l' 6, 641. 0 '

2 6,645.4 6,643.5

3 6,647.4 6,645.6

4 6,64 8.5 6,647.0

5 6,648.5 6,648.4

6 6,650.3 6,649.7

7 6, 651.6 6,650.7

8 6,652 5 6,651.7

0 6,653.I 6,652.7

10 6,654 6 6,653.6

11 6,655.6 6,654.6

12 6,656.6 6,655.4

Note: Tailings slurry as discharged 26 cu. ft. /lon
Settled Tailings 18. 2 ct. ft. / ton

Decant Elevations: No. 1-6, 648. 5'
No. 2-6,652.5'

The settled solids are assumed to have been deposited at a
uniform elevation.
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UNITED STA TESg

- ' NUCLEAR REGULATORY COMMISSION Attachment 3 S-53
-.

f g- WASHINGTON, D. C. 20555

%, f DEC 17 1975

.....

,

R. E. CyIningham, Assistant Director
for 4uel Cycle, RL

4

EVALUATION OF TAILINGS RETENTION SYSTEM - TAR 1117
.

PLANT NAME: Lisbon Uranium Mill
LICENSING STAGE: CP

- DOCKET NUMBER: 40-8084
RESPONSIBLE BRANCH: Fuel Cycle Environmental Projects Branch

i - REVIEW STATUS: Hydrologic Engineering Section (SAB) - Complete

i

Enclosed is a hydrologic engineering summary, addressing your
questions outlined in TAR - 1117, dated November 24, 1975. This
summary was prepared by T. L. Johnson and L. G. Hulman.

Harold R. Denton, Assistant Director
for Site Safety

Division of Technical Review
Office of Nuclear Reactor Regulation

Enclosure:
As stated

P

cc: w/o enclosure
S. Smiley

,

,

W. Mcdonald
| H. Lowenberg
}

cc: w/ enclosure
R. Chitwood

i L. Rouse
'

-SS Branch Chiefs4

I D. Crutchfield
T. Johnson;

J. Kendig-

4

%

ai

,- p m- - - - - e++t- g- -

w, m ,m3 -- -e e_
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.

HYDROLOGIC ENCINEERING SU} DIARY
i ' LISBON URANIUM - RIO ALCOM CORPORATION
'

DOCKET NO.: 40-8084

We have independently evaluated the applicant's flood analyses
.

and dam failure analyses. Based on these evaluations, we
i
! conclude that the upper tailings retention area will contain
l

the runof f from both the 100-year, 6-hour and 100-year, 10-day

precipitation events. We conclude that the applicant has not
.

correctly or conservatively computed the peak rate of runoff
.

from these events; however, this is a minor point, since the

upper tailings retention area will contain the entire runoff

from these storms.

In the event of a failure of the lower tailings and embankment,

the applicant estimated the tailings would be deposited for a

distance of two miles downstream. Based on our evaluations, we

conclude that this estimate is conservative. However, the

applicant has made some assuuptions for which there appears to

be no basis. The applicant assumed a failure of the lower tailings

pond embankment (which is acceptable), and no failure of the upper

embankment. The applicant states that the upper pond will not

contain the PMP runoff and will therefore be overtopped; we conclude

that the upper pond would likely fail if overtopped. The applicant

did not consider that some tailings could be eroded from the

-- _ ____________ _
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- 2 -

upper area and move into the lower tailings area. This could be

important in determining the concentrations of material that

would be croded when the lower embankment susbsequently fails,

llowever, we conclude that the applicants estimate of 1.3 million

cubic feet of released (eroded) tailings from the lower area
,

is conservativa. -

In response to your question rega. ding rainfall comparisons.for

the site area, the 10-year, 24-hour rainfall is,approximately

2.2 inches; the 25-year, 24-hour rainfall is approximately

2.5 inches.



App:ndix S, R:fdrenc:
Ro, Alg1:m

Attachment 4 S-56
RioTinto AprH 4th,1975.

|

|

.{G.-

Mr. L. C. Rouse, Chief, .'

Fuel Fabrication & Reprocessing Branch, '
''?(/ N-

'h\,,'

Directorate of Licensing, $.. \Q\U.S. Atomic Energy Commission, bi'
e

Washington, D.C. 20545. bd
LR!N *...
i+j

*

p.

Dear Mr. Rouse:
,.

,. .

D_)cket 40-8084

Further to our recent conversation we have made an assessment
of the possible environmentalimpact from a PMP storm in the event of
a breach in the tailings dam. As an immedi:.te dilution of an out flow of
water would immediately occur, we have taken this into account and it
it shown that radium levels would be below limits for public exposure
before reaching the nearest habitation.

In considering the possibility of release of solid material, we
have considered that a breach coincidence with a PMP storm might
allow 10% of the total solids to escape. Ground cover would arrest
most of this within a short distance and we have computed the average
depth to be about 1".

Please advise if we should pursue this further.

Yours truly, ,

l

-e , f
RDL/mm R. D. Lord,

Vice President,

Research & Development.

RIO ALGOM MINES LIMITED 120 ADEL AIDE STREET WEST TORONTO CANADA M5H 1W5 416/367- 4000 T E L E X /02 -2204 C A B L E/R'.
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IMPACT OF A BREACil IN TIIE LISBON
-

TAILINGS DAM

As requested an evaluation is made of the impact should a tailings
.

dam at Lisbon be breached due to a PMP storm.

When the upper tailings pond is placed in operation it should be

possible to maintain the liquid level below an elevation of 6670' for a

period of 2) to 3 years, or until towards the end of 1977. Tailings

deposited until then should be below this elevation.

Between elevation 6670' and 6679' (l' below the dam crest) the

surge capacity is in excess of the calculated volume of 227 acre-feet that

would go to the upper pond in the event of a PMP storm. As pointed out

in our submission of 12 December 1974 the probability of a PMP storm

including the 1 square mile of the drainage basin is about 1 in 15,000 years.

Alternatively the probability of one impacting the site in the remaining six

6years of operation is /5,000 or 1 in 2,500 years. For about half of this

period surge capacity is provided to contain the required run-off should such

a storm occur.

If a PMP storm should occur after 1977 when the upper pond could

not contain the run-off, it has been assumed for the purpose of this

estimate, that the failure would occur only in the lower dam.

It is estimated that the lower tailings pond contain in the order of

50 acre-feet of liquid by the end of 1977, due to evaporation and the
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2.

addition of further tailings to minimize the remaining pond volume.

The analyses of the liquid in the lower pond averaged over the

past three months are:-

Sulphate 8103 ppm
Sodium 10,320 ppm
Carbonate 8,210 ppm
Natural Uranium 4. 79 x 10 5 uc/ml
Radium G.60 x 10-8 ue/ml
Polonium 2.3 x 10-8 uc/ml

Attached is a topographical map showing the West Coyote drainage

basin as far as llatch Wash. At the head of the drainage basin is shown

the area draining to the Lisbon tailings areas. ( Area 1, in red).

Area 1 is taken as one square mile in area (590 acres) and calcu-

lations in our submission of 12 December 1974 give a run-off of 267 acre-

feet in a theoretical PMP storm.

The dilution of the liquid now in il e lower pond would then be 2G73

to 50 or 5.3 to 1. The uranium concentration will then be reduced to

about 0.9 x 10-5 and the radium to 1.2 x 10-8 uc/ml. These concentra-

tions are about half the A.E.C. limits for the general public, should the

liquids escape from the tailings area in the unlikely event of a PMP storm.

The attached Table I lists the drainage areas 1 to 5 shown on the

map giving the incremental area in square miles, the expected dilution

i

_______ _ ___ __
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3.

factor of the tailings pond liquid and the contaminant concentrations down

| to the discharge to llatch Wash.

The dilution factors are based on soil and run-off characteristics<

for each drainage area being approximately similar to the tailings drainage
i-
i basin. General knowledge of thr area indicates that this assumption is
:

approximately correct.
1

Area 2 (in green) goes as far as the junction with the continuous

fresh water flow of Coyote Wash, and Area 3 (in blue) goes as far as

Rattlesnake Pond.

;

Redd Ranch buildings are on a rise in the middle of a large flat
i

area some 200 acres in extent, about 180 acres of which are cultivated as

shown in the attached panoramic view. It is estimated that possibly one-

: half of the cultivated area might become flooded in the event of a dam

failure. However because of the dilution (between 20:1 and 75:1) the

]. liquids will pose no problem at this point. Fresh water is always avail-

; able to this area for irrigation from the reservoir on West Coyote Wash.

The inhabitants living at Redd Ranch vary from 1 to G according to
;

the time of the year, and they should be in no physical danger from a flood.

b

- . .. _ - , - . - - - , - . .
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1

4. ;

i
Decause of the dilution factor of 75:1 there should be no impact'

on the ecology of Rattlesnake Pond. At La Sal Junction (Area 4, Orange)

the buildings are some 1,000 feet from and 40 feet above the stream bed.

Thus the inhabitants should be in no physical danger should the tailings

escape in a PMP flood.

Attached is a print of a soil survey map of the area from the mine

site to within a few miles of La Sal Junction. On this are marked in red

the tailings ponds and Redd Ranch, the drainange courses in blue and the -

field in view of two photographs and a panorama covering the Redd Ranch

area.

Photo 1 is taken from the lower tailings dam, while Photo 2 is

from the road, both looking down the drainage course. It will be noted

that the drainage is through a flat wide valley with considerable sage

brush and sparse grass. Above Redd Ranch the valley narrows for a

short distance before entering a wide flat area that is cultivated.
|

Should the dam be breached, it is estimated that some 10% of

the solid tailings might escape. By the end of 1977 the lower pond should

hold about 600,000 tons. Thus the released tailings could amount to some

1.3 million cubic feet.
,

L

,

- . -- --- -- _ _ - , ....__ - , .
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Most of the solids in the released slurry would settle out and be

retained in the sage brush covering the drainage area. The above volume

of tailings could cover the 2 mile length of the shallow valley down to the

junction with West Coyote Wash and up to one-eighth of a mile wide to a4

depth of slightly over one inch.

Area 5 (black), g%'t as far as IIatch Wash, where the dilution
'

factor 265:1 will again be much increased. This Wash has its source

some 20 miles to the south, and flows some 20 miles northward before

joining the Colorado River. There are no known inhabitants between the

junction with West Coyote Wash and the Colorado.
7

It is submitted that if it is accepted that chances of there being

a PMP storm in the next 6 years is 1 in 2,500, then the chances of there

being a storm in the period 1978 and 1980 are about 1 in 5,000 years. It

is only in those years that the run-off from an improbable PMP storm

may not be under control.

PFPallen
4th April 1975

,

, . . -



TABLEI

TABLE OF DRAINAGE AREAS, ESTIMATED DILUTION FACTORS & CONCENTRATIONS
ON RELEASE OF LIQUID FROM THE LOWEa POND TAILINGS BY A PMP STOR.\1

______- _ - . _ . - _ _ _ _ _ _ _ - . _ _ - . _ _ _ _ _ _ _ . - _ _ _ . - _ _ _ _ . - _ _ _ _ - _ _ _ _ . . _ _ _ _ - . _ - _ _ _ _-.__.-____ _ __

Drainage Areas
Lower j i

Area 5 1 TotalTailing 3 Area 1 Area 2 Area 3 Area 4 .

Pond (Red) (Greea) (Blue ) (Orange) (Black),
*

---------------- .--------- .---------...-- ----- ---------- -------- ------------------.

Area, Square Miles (12 acres + 1
'

4 10 31 5 I 51

(incremental) At El. 6620'' I
|

t !
Dilution Factor 5. 3: 1 20:1 75:1 240:1 | 265:1 i 265:1

____________-_____-._-_-.____I_____ !
. _ _ _ _ _ _ - . _ _ . _ _ _ _ _ _

Contaminant: Concentrations of Mixture Leaving Above Areas

Sulphate PPM 8,103 1530 405 108 34 31 y'

_

F. E
Sodium PPM -10,320 1950 516 137 43 39 ii 2

@*
Carbonate PPM 8,210 1550 410 109 34 31 "[;

=

Natural U, 'uc/ml 4. 8 x 10-5 0. 9 x 10-5 0. 2 x 10-5 6. 4 x 10-7 2. 0 x 10-7 1. 8 x 10-7 h
2

Radium uc/ml 6. 6 x 10 8 1. 2 x 10-8 0. 3 x 10-8 8. 8 x 10-10 2. 7 x 10-19 2. 5 x 10-10 y

Polonium pc/ml (2. 3 x 10-8 <0. 4 x 10-8 (o,1x10-8 (3.1 x 10-10 f.9 x 10-10 (0. 8 x 10-10
>
c3
t*
t9
m

a
PJ

t

- _ _ _ _ _ - _ . -- - _ _ _ _ - _ _
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JOHN Y. COLE
[.ppen tX 7, Re[eTC2ce 1ATTORNEY Af LAW
I~CALIFORNIA AND HEW YORK

E930 R AMONA STREET

pat O ALTO. CALIFORNIA 94306

TELs (415) 323-3882

| January 10, 1973
n

,h
,

g

f'] 'Deputy Director ,- ,

PFuel and liaterials .

sIAlil51P73 s!.I
t-Director of Licensing

,2.'fe ma /.4
U.S. Atomic Energy Commission
Vashington, D.C. 20545

Also att: Mr. John F. Kendig-Analyst a :. s <
. ,Y

~ (,!),gjVDear Sirs:

We are today in receipt of a copy of a "Draf t Detailed Statement of
Envi ronment Condi tions" for the Humeca Mill, near Moab, Utah; Docket tio. 40-8084.
This has been referred to in the flews as requiring replies, complaints etc., by
January 29, 1973 This rep _12 is posted and registered by air mail prior to
that date.

I, John Y. Cole, represent the Nuclear Cc.rporaticn as President, which
owns mining claims known as the " Sal" group and of which Sal claims 3-4-5 extend
to the East of the Lisbon Valley County Road in Sections 20 and 21; as shown on

| the nap of " Sal" claims enclosed. These, though they should be, are not shown
on the alleged map filed in your Draft published as of December 1972. This map
of Rio page 12, figure 4, nor in the Draft, makes no mention of these Sal claims,
or others, in the Draft Report of the facts. Rio knowing all these facts have

,

| filed a map and information which is not inclusive. This they well knew, because
| cf papers filed by Rio in the Record Office in l'onticello: namely in Book 456,

pages 672-675 (P.23 chapter xill), of a back dated lease recognizing the prior
locations of the Sal Claims of the t!uclear Corporation and John Y. Cole, as being
overstaked by their alleged claims kncwn as " Salty Dog" etc. ; and a copy thereof
is enclosed. Their map and notes, so far as the Brief states, makes no reference
to this Sal ground over which they and/or their predecessors overstaked. This is
a major factoral omission making their map and the Draf t Report not correct. Our
posi tion therefore must be considered.

f Also, they represent that Rio Algom Corporation is the Interested party
| as owner. This Company is a United States owned subsidiary of the Rio Algom,an

Ontario, Canada company, which in turn is owned by Rio Tinto of England. Tha
President of Rio Tinto is so also of Rio Algom. Their signs posted at the Mine
area also state it to be owned by Rio Tinto, Rio Algon and in small letters Rio
Algom Corporation. This is not a United States citizenship ownership on its face
and the latter is not so necessarily.

Any damage to the area of Sal 3-4-5, so far as ecology is concerned was
| done by Rio without our consent or knowledge. Since but ten years is the estimate

of the life of this mine, it secms reasonable that ore could be treated in nearby

383
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Deputy Director
Fuel and Materials
U.S. Atomic Energy Commission
Page 2 - January 10, 1973

mills as all others have done; rather than contaminate this lovely area for a
long time to come.

On or about May 16, 1972 | was told by a reliable source that Rio
proposed to use the mathod of ecology to enable them to build a fence along the
East side of the Lisbon Valley road to cut of f our entry to our Sal claims 3-4-5.
Done to stop us doing our annual labor thereon and to establish support for their
assuming possessory rights, etc. This you can not permit, as it is unnecessary
for ecology, nor legal.

On or about May 16, 1972 the East line of Sal 3-4-5 and this the old
line to the NE and SU for all locations prior to that by Rio, was shown to an
engineer of the staff of Rio, or anyone else who wiched to do so. This is the
true East line of Sal 3-4-5 as of 1954 and now and in accord with the ties set

In the filings of the locations in 1954, all of which they well knew andout
admitted.

Further on June 22, 1972 this matter was explained to Mr. Frank Shields,
Chlef the Bureau of Land Management in Monticello and others there. A sketch
was left and a report by them filed, and also this line was vies.ed by Mr. Wilson
of that office. They affirmed no fence vculd be built which would prevent our
entrance to Sal 3-4-5 claims.

In this Draft, Rio alleges they will exclude others from .is so-called area. It is one thing to protect their immediate mine built us, but
it is another thing to set up an army post of an area. They do no'. own all
the area and this is Federal surface land, thus they are limited to the use in
the mine building area. It would be a travesty of authority and law to permit
the restriction in aiv way on our legal right and obligation to do the necessary
annual labor thereon in the guise of their ecology or anything else.

The Sal claims were located in 1954 by me and the laws have en com-
piled with since then at considerabic expense to me. No legal dispute has ever
been filed against them in these twenty-four years. They were transferred by
me to the Nuclear Corporation which I had incorporated in August 5,1955 and in
Szptember 30, 1955 the Prospectus was issued in compliance with the S.E.C. Regis-
tration in Denver. This included a map and report as well as title verification.
This, too, has been ignored by Rio.

About the middle of the 1960's predecessors of Rio alleged to overlo-
cate Sal 3-4-9, but it stands admitted that these " Salty Dog" etc. claims were
not located according to law. The required monuments and markings were never
put up until done by R80 by a survey and then only new posts and markings done
about 1968 and then these so-called locations were moved from time to tiec.
The so-called projections for the corners were merely projected by survey as
true north and south as they saw fit without any prior markings as required by
law, nor with any regard for the old 1954 monuments then and still there and
photographed of the Sal claims.
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Ocputy Director
Fuel and Materials
U.S. Atomic Energy Commission
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On or about June 21, 1972 I saw Mr. M. Hanson at the A.E.C. In Grand )
Junction. I left with him a sketch of the Sal claims. I was told there that
the map flied by Rio as to their drilling in no way referred to the "Saity Dog"

They had no ' c4..;ed e of this ground which is now on the map ofetc. claims. 0
Rio in the Draft and al' aged overlocating the Sal claims.

About May 16, 1972 Rio put up a wire fence, over a larger area than
called for, around their settling pond, which they named as a " cattle fence".
They intruded onto the east side of Sal 3 and cut off the NE monument of Sal
NE3 An old sign of "Smitty" claims was obliterated and some of Sal's posts
there since 1954 were then taken. A new post was put up, but that too was dis-
regarded for no good reason.

We must insist and request that the Federal and State authorities for-
bid and prevent any fence, road, obstruction, tallings, patents or the like he
placed to in any way affect the rights of entry anc' moverent on the Sal claims
or their borders by Rio or their agents in this matter under the guise of ecol-
ogy or the like; for we have the legal right to freely enter in to these Sal
claims and do our annual labor required by law on these claims. Such environ-
mental considerations on this ground is irrelevant and now unnecessary. We
may be a small unit, but we are entitled to the protection of the law as citi-
zens.

Please acknowledge receipt of this by the Official of your Agency in
charge of this above-headed subject, and oblige.

Sincerely,

b jij b_
|

The Nuclear Corporation
JYC:vgh and John Y. Cole (President)
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11. '' n. M . vent ~ -'
t. 2: s c :: C :... for :;ny

r e a n c.1, i r rer.p --c t i.ve o; . .> :> r e v i .. p . . c r ,.u. * :.c .; ,h w e, 1 ;. n r.y

taxon ..s :;peci fi e -d .b ov e ' . - v .~ rr , ..: ;re nnL then pm <ble,.

Lerseca . hall A w:iin re:. pen.nble doc t :c -"n.en t of their rertion
thereu:, calculat..d i n tne r.c nner u, t fcrth .:bove.

11.3 ::othing herein s;t.:11 be cen:. trued an nr. cbligation er

ur.dert4G:ing by one p trty to inle:.mify the oth?r in respect of or

to pay the other'n inec:*.e tnxec, in w:. ole or in part.

XII

7 .., n.o . 7.,. , r. o. .c . . . .,7 . r. ,. . .. . . ... . a

12. Durirag each asse.wment ye.:r during the term of this Lc ase,

Lescoes will perform upon or for the benefit of c;.ich of the unpatented

minir.g clai:r.s forming a part of the Sint'. bad-Salty Doq Grcup,

ar.tess mnt work of n value -..:d charccLer reascuchly expected to

roatir.fy the rc:;uirements of the mining laws of the United Stateu

cud the State of Utah and will file no.7esnary affidavita and prec4
ther eof .

XIII

TITLP.
' 13.1 Lessors' title to the Sindbad-Salty Dog Group in based

upon the entry and location of unpatented lode mining claims by

Lecsors, or their predecennors in interest, in good faith and in

atte:apted compliance with the mining laws of the State of Utah

and the United States of America. Lessors have no notice or knowledge

of adverse claimants to their said title except as to certain

|claims at.certed say John Y. Cole and The 1suclear Corporation with4

respect to mining clains kn.wn as the Sal Group. Lescorn warrar;t

the title to said Sindbad-Salty Dog Group as cgainst, but only as

againut, any persons claiming the whole or any part thereof by,

through or under Lennora.
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post, ', _) c

as
E UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

'+% g# WASHINGTON, D.C. 20460
'

1 MAR 1973 3g,

' b % fch,5I ,,)d
Q ', *

.

orrict or Tscv
bh ADMINISTRATOR

d f <'g' d[d'g /;3
p '( ~ t:/ PMr. L 1 nd C. Rouse, Chief ..a

Techhical Support Branch h C
iMDipectorate of Licensing g/fNNa.S. Atomic Energy Commission

U
, A

shington, D.C. 20545 Q
Dear Mr. Rotse: d)

The Environmental Protection Agency has reviewed
the draft environmental statement for Rio Algom
Corporation's Humeca Uranium Mill and our detailed
comments are enclosed.

Our primary radiological concern with the operation
of the Humeca Mill concerns the tailings retention
system. We urge the AEC to work with the applicant to
assure that the uranium tailings are isolated from the
biosphere to the maximum extent possible. This assurance
could be achieved by encouraging the adoption, by the
State of Utah, of regulations for the control and
etabilization of radioactive mill tailings. An
alternative to the adoption of state regulations would -

be to allow the land to~ remain under the jurisdiction
of the Bureau of Land Management following license
termination.

In light of our review of the Humeca facility and
in accordance with EPA procedures, we have classified
the project as ER (Environmental Reservations) and
rcted the draft statement as " Category 2" (Insufficient
Information). Enclosed is a detailed explanation of
our classification system for your information. We will
be pleased to discuss our comments or the classification
with you or members of your staff.

Sincerely,

Sheldon Meyers
Director
Office of Federal Activities

Enclosure 1864
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INTRODUCTION AND CONCLUSIONS

This report summarizes an evaluation of the Humeca Uranium Mill

submitted by the Atomic Energy Commission (AEC) for formal review on
,

Dec mber 14, 1972. This facility has been constructed and is

pracantly'in operation under a temporary license. The purpose of the

Humeen facility is the mining of uranium ore found in the Lisbon

V.:lley - San Juan County, Utah..

Our major conclusions are as follows:

1. Additional information is necessary and is requested in the

final statement concerning the tailings retention system to allow

a comprehensive evaluation of the anticipated environmental

impact. The proposed termination of Rio Algom's responsibility

fc11owing 50 years is important in light of the fact that the

impact of the tailings upon the environment and public health may

cxtend beyond 10,000 years. The AEC and the Rio Algon-Rio Tinto

Corporation should make every effort to assure that the uranium

tailings are isolated from the biosphere to the extent that

current technology will allow. This asssurance could be achieved

by encouraging the adoption, by the State of Utah, of regulations

fer the control and stabilization of radioactive mill tailings.
|An alternative to state regulations would be to allow the tailings '

crea to remain unpatented and therefore under the Bureau of Land

Management's (BLM) jurisdication following license termination.

2. The final statement should further address the adequateness of

the applicant's environmental sampling program. An enlarged soil
s
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*
<

*

~

. . *
..

and biota sampling program with a specified sampling frequency ,

i
*

should be implemented.

3. The draft statement does not provide sufficient technical

infoquation to comprehensively evaluate the environmental impact~~

on ambient air in the area of this mining operation; however,
~

,

assuming the best control technology will be used and the emission

of gaseous and particulates can be maintained at or below the

concentration shown on page 34, we'believe that an accepta'ble

degree of control can be obtained and ambient air standards can be

met.

''

,

_ __
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MINING *

.
,

The proposal to discharge approximately 100 gpm of excess mine *

watcr containing 5.3 pCi of radium-226 per liter, without treatment,

to ths Redd Ranch and the Keystone-Wallace cooper leaching operation

13 not ace'.ptabic. Utah water quality standards require that

radiccetive substances shall not exceed 1/30th of the MPC values given

frr csntinuous occupational exposure in the National Bureau of

StcudtrL (NBS) Handbook #69. Application of this criteria leads to a

maximum allowable radium-226 concentration of 3.3 pCi per liter. This

watcr will drain essentially undiluted and freely across land not

controlled by the applicant, and in drainages considered to be waters

cf thm state. It appears therefore that the water quality standards

cf thm State of Utah will be violated by this action. Th final

ctetan:nt should indicate how compliance will be attained. .
_

The draft statement indicates two water sources in the area. One

,ia u2rd by neighboring ranchers and the mill as the priu ry source for

potcbic water. The other is the water pumped from the mine. Since

~the cvsrage rainfall is less than 15 inches / year.and the evaporation

reta is 55 inches / year, all excess water used must come from

prccipitation in the La Sal mountains. This would indicate an overall

ch:rtage of water and a need for conservation. To assess the impact

cf thm mining and mill operation upon the ground water, further

infcrmation is required. The relative depths of the two sources

chould be shown on the Stratigraphic Section (Figure 6). The expected

drawdown in the potable water aquifer should be shown and the effect



Appendix T, Reference 1<

.T-12

of such drawdown upon the ranchers, wildlife and forage should be

discussed.

The draft statement indicates that the volume of mine water is

decreasing [butfailstogivenanyreasonorrateofthedecrease.

There is tjo indication whether a direct connection exists between the

mihe water source and the potable water aquifer. Titis should be
;

i

clarified in the final statement. The most efficient use of water

f should be required in all cases. It is assumed that the mine water

$ comes from aquifers below those economically available for use by the

f ranchers in the area. Therefore, it would appear that the mine water
'

should be used for industrial processes exclusiv'ely, leaving the well

water for use by the ranchers who depend on these wells as their only

source. Although the draft statement says that the volume does not
,

appear adequate for the process requirements, the alternative of using
I

waste mine water supplemented by well water when necessary should be
I

discussed. The draft statement does not show how the Redd Ranch plans

to use the mine water. This should be discussed. No alternatives

involving possible reuse of any portion of the water have been shown. |

These items should be discussed in the final statement.

The draft statement indicates that when mining has been completed

in a block "it will be isolated by permanent bulkheads and maintained

under negative pressure to prevent contamination of the fresh air

supply." Further information on the procedures for this are required.

The final statement should show the length of time the negative

pressure will be required, monitoring procedures, and measures for

purifying the' air removed from the block in order to maintain the

negative pressure.



_ _ __- _ _ . _ _ _ . _ _ . .

Appendix T, Reference 1

T-13

01LLING
f

The draft statement indicates that solid waste in the form of

chemical containers and other associated trash will result from the

milling operation. It should be clearly stated in the final statement

that the disposal of such solid waste will be in a manner which

co' forms to all applicable state, local, and Federal regulations.oi

The draft statement indicates that dust from the yellowcake

packaging and. drying operation, as released to the atmosphere, will be

rcduced to 0.03 grains per cubic foot. However, the applicant's

environmental report states, in Table I and II of Appendix H, that the

maximum concentration discharge from the yellowcake scrubber exhaust

ctack is designed to be 0.05 grains per cubic foot. The final

statement should indicate which value is correct. If the 0.05 grains

p;r cubic foot is the true concentration from the stack in question, a

datsrmination should be made as to the validity of the values for

" Concentration U-Natural" given in Table X of the draft statement and4

tha associated Table XI exposure values. Furthermore, insufficient

information is included in the draft statement to evaluate the ambient

| cir concentrations from these emissions. The final statement should

include all needed meteorological and engineering data and show
,

I calculations to substantiate the conclusions that non-radioactive

gastous and particulate emissions will meet ambient air standards.

The Utah state air standards listed in Table VIII of the draft

ctct" ment'are not effluent standards. Rather, the values listed are<

; ambient air' standards, except for the visible emission item which

thould be listed as a new source emission standard. Also, there is an

- - - - - , - . . - . - __ _.
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i

error in the value for carbon monoxide (CO). The proper allowable

concentration should read 9 ppm maximum for an 8-hour average, not to

be exceeded more than once per year, and 35 ppm maximum for a 1-hour

average, not to be exceeded more than once per year. The abcVe

information was extracted from the Utah State Division of Health Code

of' Air Conservation Regulations. It is believed that the auth'or has
.

utilized the 1967 regulations rather than the updated code adopted

November 29, 1969. DueIotheabovestateddiscrepancies, itis
,

recommended that all co'nclusions with respect to compliance with the
\i

air standards be reviewed.
'I.

Since the mill has been operating under an interim license since

June 7, 1972, actual data should have been available and utilized in

Table IX, rather than the design parameters for airborne particulate

emissions. The means of controlling gaseous particulate emissions

|
! during maintenance of control equipment should also be discussed in

the final statement.

;

i.
I

_ , , . , _ _ ._, , _ _
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ENVIRONMENTAL MONITORING
,

No mention is made in the draft statement of the sampling of mine -

watOr discharge. It is recommended that this discharge be monitored

until determinations have been made by cognizant agencies or
:

cathoritz'as that all standards are being met.
# Page 38 of the draft statement indicates that a set of sampling

wells for the tailings retention system has been established.

However, page 56 (Section 6.6.3) of the applicant's environmental

r:psrt mentions only "a monitoring well." The final statement should

cisrify how many wells will be used. The draft statement also
.

indicates that samples from these wells around the tailings retention

system will initially be taken weekly and later monthly, if results

i:dicate the need. Since the mill has been operating since June, the

final statement should contain actual sampling information relating to.

tha occurrence of scepage prior to sealing, as is predicted for the

bottom and side walls of the system. In addition to the above data,

; tha location of the monitoring wells should be indicated as well as

i d:pth and strata sampled. This information is necessary to insure

that the sampling points are representative.
.

At least during the first year of operation, process stacks should

be campled at.a frequency greater than quarterly; weekly sampling to

c:incide with the ambient air measurements would seem appropriate.
*

Information should also be presented on the proposed sampling

pr:ctdures for stack and ambient air monitoring; for example, the

tumbsrs, location, and' type of samplers that will be used and the

lengths of compositing periods. The final statement should include a
.

.- r - -e en
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discussion of what additional control measures will be used if non-

radioactive gaseous and particulates are not maintained at acceptable

levels, as determined by the monitoring network.

The draft statement does not describe an adequate environmental

sampling 9rogram. The applicant's supplemental environmental report,i

' pages 42 and 130, indicates that a base-line survey of soil and biota

vill be conducted within 6,000 feet of the plant. The sampling grid

in the report appears to be well laid out, however some samples should

have been taken within the restricted area. Biota samples should also

be taken from a specified grid rather than as stated, " plant samples

will also be taken throughout the area." Post operational

environmental sampling should be conducted on a regular basis instead

of when contamination is suspected. The final statement should

develop these points and specify the frequency of collection of these

environmental samples. ;
i

Occurrences of excessive discharge levels should be reported to i
l

the appropriate cognizant authorities such as the AEC, the EPA, and

the State of Utah. This action is recommended to be included as a

'part of the monitoring program. In addition, sample results should be

maintained in records that are available for viewing by those same

. authorities.
.

w
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TAILINGS RETENTIONi

It is stated on page 7 of the draft statement that the Rio Algom

Corporation intends to patent the land upon which the tailings are to

be 1 cated. Further, it is stated on page 42 of the draft statement,
s

that the %.io Algom Corporation, or future owners of the land in

quS: tion, will be responsible for the tailings area for 50 years or

until the State of Utah gets radioactive tailings control regulation.

Considering that the Federal government at the present time has

control of this land and that the half life of radium-226, i.e., the
.

major radioactive contaminant of the tailings, is 1620 years, EPA

r:ccmmends that the land occupied by the tailings retention system not

be patented and therefore be allowed to remain under BLM management

follewing termination of the Rio Algom Corporation Icase.

Should the tailings area be patented by the Rio Algom Corporation,
' the cavenants proposed to be attached to successive transfers of the
'

land in question, as listed on page 42 of the draft statement, are

r: commended to be attached with the 'nitial patent to "io Algom.i

As has been the case with other uranium mills, it is

optimistically predicted that seepage from the tailings pond will be

minimal with the seal provided by deposited sand tailings. However,

experience indicates that this mechanism may be far.less effective

than enticipated and liquid loss by seepage will most likely be

cignificant and require additional control procedures.

It is stated that the pumping of seepage back to the system will

be initiated, when and if necessary, but the method of collection and

r turn is unspecified. This should be outlined in greater detail. It

.
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.

is also recommended that necessary equipment and facilities (e.g., |
i

-

collection basin at foot of dam), for such events should be available. *

The EPA has considerable concerns relating to the proposed method

for lifting the tailings retention dam. As e result of a meeting with

the Burea of Reclamation, Earth Dams Division, it was verified that

the method of raising the tailings dam is not acceptable. Generally

the Corps of Engineers review and subsequent license stipulations

chould prove adequate, but the proposed stipulations should be

explicitly incorporated in the final statement to prevent omission of

them in future licenses. In addition, the Bureau of Reclamation-Earth
.

Dams Division, and the Bureau of Mines should also be directly

consulted prior to additional lifting of the present retention dam.

The reference on page 31 of the draft statement to the spigotting

technique is misleading with respect to the teu " surface water." The

final statement should refer to the liquid tailings solution, rather j
l

than surface water. J
l

'Other questions concerning tailings retention whic' are not

l resolved in the draft statement and which should be addressed in the

final statement are: -

1) Is the underlying silty sand and clay, into which the dam is
!

keyed, impermeable to the tailings seepage?.-

2) What provisions have been made to prevent formation of ice

lenses or slime pockets near the crest of the dam and near

other critical structural points in the dam?
.

3) Does the applicant intend to monitor the position of the

phraetic line during deposition of tailings?

_
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,

i The stated intention of constructing a flood control channel

crcund the tailings pond should be accelerated in schedule and not I

i; dalayed until cessation of the milling activity. This would provide
|

prstection from failure. Comments on this recommendation should be

made'in the final statement, along with an implementation schedule, if
, '',

.ad:pted. -

7 :'
e

The importance of the radon emission from the tailings, as
-

,
.

prcsented in Table IX of the draft statement, seems to have been

understated when the draft statement notes that "a major portion of
\I

the radon activity is emitted from the mine ventilation shaft." The
i

rrdon from tailings is estimated at 8.4 x 105 pCi/ day and from the

j ventilation shaft at 3 x 106 pCi/ day, uhich are of comparable
,

!

magnitude. Since mill operation is underway, a discussion of the

ev 11 ability and use of dust control equipment in the retention system
,

; -thould be included in the final statement. We are aware that spray

irrigation equipment is now installed. Has the spray equipment proved

cd:quate? If not, what additional equipment is available?
i
,

.

,

, , = , - n -- , - - - - - -
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REHABII.ITATION AND RESTORATION

The applicant's environmental reports indicate that a' ixture ofm

native grasses is to be used in revegetating the dam and the tailings

Considering the problems encountered with establishingarea.

permanenf growth on the dam face, test plots should be begun early in
#the life of the mill to ensure stabilization success. It is unc1-sr

as to whether the applicant's plan for revegetation of the tailings

area includes a commitment to provide spray irrigation, if such a

pract1*e is necessary, to establish and perpetuate an adequate

vegetative cover. If not, the applicant's cost estimates for

rehabilitation should reflect this possible need.

The draft statement does not indicate how the mill and other

structures will ultimately be disposed of. Clarification of this

point should be presented in the final statement,

i
1

i

4

5
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LDDITIONAL COMMENTS

During the review we noted in certain instances that the draft
;

i
stat: cant did not present sufficient information to substantiate the

conclusions presented. We recognize that much of this information is

not cf major importance in evaluating the environmental impact of the

119 Algom Corporation-Humeca Uranium Mill. The cumulative effects,

bowaver, could be significant. It would, therefore, be helpful in

ietermining the impact of the plant if the following topics were

addressed in the final statement.

1. When estimating downwind concentrations of particulates, the

calculations should be made using the same assumptions applie' to

tha estimation of radioactive contaminants. This is recommended

in order to demonstrate compliance or non-compliance with Utah

Ambient Air Standards. Incorporated in the particulate

esiculation should be estimates for fugitive dust from tailings

and the other point sources.

2. The first reference in the last paragraph on page 35 to Table

X in thought to be in error and should refer to Table IX. The

final statement should present the equations used and assumptions

mada in determining sourne emission rates and concentrations of

tha various. contaminants at their respective sources (i.e. ,

cxhtust stacks, tailings pile, etc.).

3. In the event of a product transport accident, it is stated

that no severe radiological safety hazard is possible. The

poacibility of such an accident occurring in a water-shed has been

org1;cted. In such an event, both a chemical and -radiological
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l -
-

| .. .

.

safety hazard exists to aquatic life and other beneficial uses of'

' '

the waters. ~ ;
,

4. Safety measures should be stressed throughout the final

i statement. Efforts to detect operEting errors and equipment

. malfunction should not rely entirely upon visual inspection by the
e

applicant but should be continuously monitored by automatic

. detection and alarm systems'. The frequency of routine inspections
Iby the AEC should be indicated.

,

,

__-____.-_____ - _____- - __
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U.S. Environmental Protection Agency Procedures
for Classifvinn Federal Projects and

Associated Draft Environmental Impact Statements
-

,

'
invironmental Impact of the Project

.0--Lack of Objections
"

''

uni has no objections to the proposed project as described in the
traf t impact statement; or suggests only minor changes in the pro-
cred project.

. ,,,
,

|R--Environmental Reservations
|1Ni has reservations concerning, the environmental effects of certain
ispects of the proposed project. EPA believes that further study of
suggested alternatives or modifications is required and has asked the
priginating Federal agency to reassess these aspects.
|U--Environmentally Unsatisfactory --

19L believes that the proposed project is unsatisfactory because of
.ts potentially harmful effect on the environment. Furthermore, the
6gency believes that the potential safeguards which might be utilized
war act adequately protect the environment from hazards arising from
phis' project. The Agency recommends that alternatives to the project
re analyzed further (including the possibility of no action at all).

.

Ldequacy of the Impact Statement
,

-

,
,

|ategory 1--Adequate
.

9m draft impact statement adequately sets forth the environmental
Jmpact' of the proposed project as well as alternatives reasonably
tvailable to the project.

,
t

'at;cgory 2--Insufficient Information '

,

IINi believes that the draf t impact statement does not contain sufficient
nformation to assess fully the environmental impact of the proposed
project. However, from the information submitted, the Agency is able
;o make a preliminary determination of the impact on the environment.
IPA has requested that the originator provide the information that was
et included in the draft statement. ,

,

|ntegory 3--Inadequate
. .c ,

,

!
-

,

|E9L believes that the draf t impact statements does not adequately
tasass the environmental impact of the proposed project, or that the
itntement inadequately analyzes reasonably available alternatives. The
Lgency has requested more information and analysis concerning the
totantial environmental hazards and has asked that substantial revi-
lien be made to the impact statement.

.f a draft impact statement is assigned a Category 3, no rating will
ne made of the project, since h basis does not generally exist on

-

ihich to make such a determination.
-.

.
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SOUTH PACIFIC DIVISION, CORPS OF ENGINEERS

DEPARTMENT OF THE ARMY
-

|

,
sg) 630 Sansome Street, Roorn 1216

San Francisco, California 94111"
. ,,u y,

ATTD6 TION OF:

SPDPD 6 March 1973

,

~|r fh, . ' G '

|0 :. .[.W .,
_ .

|' ~, * R * . * ' .5 .' *,

[5y ' / .)Mr. Leland C. Rouse, Chief ,

Technical Support Branch t {{ ' h '" 4;h-
,'

%?'

Directorate of Licensing i .4 -

~ ~ ' - ,D
5.'M [. - N[/'

Atomic Energy Commission
G.',

'

/Washington, D. C. 20545
% , ,, '

*f'< ,.v.3. 7.

Dear Mr. Rouse:

This is in response to your request for Corps of Engineers review and
comments on the draf t environmental statement related to Rio Algom
Corporation's Humeca Uranium Mill. In accordance with our review
procedures, this letter shall serve as the consolidated response of
the District Engineer, Sacramento, and the Division Engineer, South
Pacif P..

Our comments are as follows:
1

a. Rio Algom Corporation has complied with the requirements of
Section 13 of the 1899 River and Harbors Act by filing an application

for permit to discharge into a navigable waterway during construction ,

and in event of accidental spills or discharges. All applications to l
the Corps of Engineers for such permits nave been transferred to the |

Environmental Protection Agency as a result of the Federal Water Quality j

Act Amendments of 1972.
!

b. The facilities proposed for construction near Moab, Utah are for
mining and milling uranium ore for a period of about 10 years. The
facilitiet, include a dam and reservoir for disposal of tailings and

contaminated liquid wastes from the milling operations. Since it is
intended that none of the contaminated liquid or other material in
the reservoir escape, except by evaporation, the capacity of the
reservoir must be sufficient to contain at all times the tailings,

;

; liquid waste discharge, and runoff from the 590-acre drainage area from
the most severe combination of meteorological and hydrological condi-
tions that might reasonably be expected for that area. Examination
of the plans indicates that the reservoir capacity will be reasonably
adequate, assuming a safe dam is constructed.
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;

SPDPD 6 Nkrch 1973
Mr. Leland C. Rouse, Chiefi

I
! c. There are no Corps of Engineers projects at this time in the

cr:a of the subject project. We have no investigations underway
which would be affected,

d. In other environmental statements of this type, it has been
found desirable to include:

(1) Inventory of plant and animal life and project impact thereon.

(2) Archeological inventory.

(3) Effects of "no action" alternative.

Sincerely yours,

AF -
&c eDAVID N. HUTCHISON

Colonel, CE
Deputy Division Engineer

2

- - ..
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<.h.j DEPARTMENT OF HEALTH, EDUCATION, AND WdLFARE 0 , .A

b. ,'[| / OFFICE oF THc SECRETARY [ ;. A

WASHINGTCN. D.C. ' 20201 k }r

-, . fu ^q
ga +, G . .

b,\ % ,_ g.l :

1973.,h)DL7%.,
.

n -

W .-MAR S

Mr. Leland C. Rouse
Chief, Technical Support Branch
Directorate of Licensing
U.S. Atomic Ent gy Commission
Washington, D. v. 20545

Dear Mr. Rouse:

This is in response to your letter of December 14, 1972, wherein you
requested comments on the draft environmental impact statement related to
Rio Algom Corporation's Humeca Uranium Mill.

This Department.has reviewed the health aspects of the above project as
presented in the documents submitted. The foll'owing comments are offered:

1. The estimated dose equivalent for bone to occupants of the Redd Ranch
is 42 mrem per year. While the number of occupartts is very low, the
dose is certainly in excess of the Atomic Energy Commission's recom-
mendation for population near nuclear power plants; i.e.,1% of
natural background. Natural background in Utah is given as 150 mrem
per year.

2. The possibility of flooding due to the failure of the dam from the
| 45 acre tailings pond is considered remote. However, there is a
|

State road within 1200 feet of the dam. The list of State agencies
! that Rio Algom Corporation has contacted does not include the State

Highway Department. This group should review and approve the con-
struction of the dam with respect to possible flooding of the roadway.

The opportunity to review the draft environmental impact statement is
appreciated.

! Sincerely yours,

,

LC
Richard L. Seggel

| Acting Assistant Secretary
! for Health
|

!
,

1

1666
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N (D
FEB 141973

Mr. Daniel R. Muller
Assistant Director for

Environmental Projects
Directorate cf Licensing
Atomic Energy Commission
Washington, D. C. 20$145

Dear Mr. Jhller:

We have had the draft environmental statement for the Rio Algom
C'rporation's Humeca Uranium Mill - Issuance of License, reviewed
in the relevant agencies of the Department of Agriculture, and
comments from Soil Conservation Service and Economic Research
Service, both agencies of the Department, are enclosed.

Fbrest Service, also an agency of the Department, has not yet
finished its review and will communicate with you directly if it
has any comments.

Sincerely,

b
{ Gr (

T. C. BYERLY
Coordinator, Environmenval
Quality Activities

Enclosures
t

_ 1105
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_ COMMENTS ON THE

U. S. ATOMIC ENERGY COMMISSION

DRAFT DETAILED STATEMENT ON THE ENVIRONMENTAL C01.SiDERATIONS

_RELATED TO THE

P_ROPOSED ISSUANCE OF A LICENS_E

TO THE RIO ALCOM COR_P0 RATION _

FOR THE HUMECA URANIUM MILL

DOCKET NO. 40-8084

January 18,.1973
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1. Page 7, third paragraph, states, in part, "The block of ground as

T-29indicated in Figure 3 which contains the mill and the tailings area
will be enclosed by a perimeter fence, 3'6" high wire fencing with
6" x 12" openings to prevent access by sheep and cattle.. ." This
fence will not prevent access by deer.and other wildlife. The 45
ccre lake will be an attractant to waterfowl, waterbirds and other

wildlife. What will be the effect on wildlife species once they get
inside the fence, land on the lake, or drink the water or eat flora or
' fauna associated with the lake?

2. Page 19, line 7- "understory" density would be preferable to
" forage density. Not all understory plants are forage plants.

3. Page 19, lines 8 and 12- " usable forage" has little meaning unless
rmlated to the kind of animal and season of use. In order to interpret
forage yield, the kind of animal and season of use must be related

to species composition of the plant community. A better term is total
cnnual yield which gives total production related to precipitation,
growth period and soils.

4. Page 19, lines 17 and 18- "a warmwater fishery in the rattlesnake
area" probably should read. "a warmwater fishery in Rattlesnake Pond."
As stated, it infers a warmwater fishery located in an area inhabited
by rattlesnakes. " Morning dove" should be " mourning dove."

5. Page 28, third paragraph, last sentence--there is no indication

of a method for disposal of solid trash waste, such as a sanitary land-
fill.

6. Page 33, third paragraph--suggest that for information on methods
and procedure for vegetating tailings ponds, that you contact:

Ken Ludeke
Pima Mining Company
P. O. Box 7187
Tucson, Arizona 85713

Ha has had remarkable success in vegetating the tailings ponds near
Tucson,

7. Page 37, third paragraph, first sentence--our comment #1 applies
here also.

8. Page 43--are we to assume that after 8-10 years this area will be
r: opened for public use? It appears that there is a conflict between
p:ges 43 and 45, and that the 120 acres should be shown under section
VII, "Irreversibic and Irretrievable Commitment of Resources," because l

of radioactive contamination.
]

9. Page 45--if the 45 acres is removed from productive use because of
c:ntamination, the area would need to have a livestock-dear-proof
fence. The fence would need to be maintained indefinitely.
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ECONOMIC RESEARCH SERVICE

| UNITED STATES DEPARTMENT OF AGRICULTURE

1. The draf t statement considers the environmental impact from the
entire mining and milling operation (p.1). In Section VIII,

Alternatives to the Proposed Action, the statement considers
alternatives to the mill site and milling process only. It would
seem that consistent treatment should be accorded to mining. For

example, the Applicant should address itself to the question of
"How important is the development of titis mining site to the supply
(national, regional) of uranium concentrates?" If crucial, the
alternative of "no mining" may not be worthy of consideration. If

excess capacity exists due to production at other sites, postponement
of further investment might be desirable. In brief, the statement
should include information on the supply and demand of the product
in question and the role of the project in meeting market needs.

2. The economic and social justification of any public investment
project requires that total benefits exceed total costs. The
statement that " anticipated benefits appear to be... greater than
environmental costs (p. 50, paragraph 3) seems to rank total bene-
fits against only one type of cost. The statement should be rephrased
such that total benefits (economic, social, environmental) be com-
pared to total costs.

3. Paragraph 1, p. 4 and paragraph 2, p. 5 appear to be inconsistent.
In the former, it is stated that "the... mill is operating," while I

in the latter it is stated that the mill "is presently under

construction."
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FOREST SERVICE
T 31Washington, D. C. 20250

*

'k;
*

MAR 2 E73
hQ'p 1940e q,

r Mr. Daniel R. Muller b D : g
Assistant Director for

' t ~

'Mgg % j@h,.
S,

Environmental Projects //g
Directorate of Licensing \ /f/ 8 of

,

,

Atomic Energy Commission /g g' Washington, D. C. 20545 =

Dear Mr. Muller:

The Forest Service has completed its review of the draft
environmental statement for the Proposed Issuance of a
License to the RIO ALGOM CORPORATION for the
HUMEGA URANIUM MILL. Our comments follow:

The Rio Algom mine and proposed mill site are located
approximately eight miles due south of the Moab Ranger
District, Manti-LaSal National Forest. There are no

apparent adverse impacts on National Forest lands.

The draft environmental statement adequately documents
the existing ecologi. cal and physical characteristics of

,

the land and has recognized the major environmental
impacts that may be created for one alternative.
The major weaknesses of this state' ment are the superficial
evaluation of the alternatives to the proposed action and
the short time span (8-10 years) considered in evaluating
the adverse impacts.

We raise the following questions concerning the evaluation
of impacts:

1. The tailihg pond is being constructed in a
drainage channel to take advantage of the storage
capacity without excavation. This is hazardous even in this

.

I

1489
1



|

Appr.ndix T, Reference 1 ]T-32

arid climate. Heavy intensity, local " cloud bursts"
are common in this area. If the proposed site is*

developed, the channel diversion should be constructede

before the pond is fined.

2. It win be difficult to stabilize the tailings pond against
wind action in this dry climate. An aggregate " mulch" or
other physical treatment may be needed for effective

: scabilization. The security bond willinsure that money
is available for initial stabilization work, but who win be
responsible for maintenance after the min work is

4

completed and the plant dismantled? If the tailings material
is washed from the site into the adjacent dry washes, the
proposed company solution is to gather up or bury the
deposited material. This may create a substantial

; environmental impact.

3. No impervious lining is planned for the tailings pond.
Only a small amount of seepage is anticipated, and the soil
beneath should tie up the alkaline ions before they contaminate
the ground water. There should be adequate insurance^

against the possibility of this seepage contaminating under-
ground aquifers that supply water wens to the south.

,

|
!

4.- How can the most effective decision be made on the
proper place for milling the ore without recognizing and
placing a value on relevant factors involved, including
environmental, economic, and others ?

We appreciate the opportunity to review this draft environmental
statement.

Sincerely,

(/ l s ' Ls % --'

PHILI L. THORNTON*

Deputy Chief

i

e

1489

- __
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/s.i=> ,Ga %
de .{ j '

*[E DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
FEDERAL BUILDING,19th AND stout STREET 5

n ,. ,** DENVER, COLORADO 80202a

January 9, 1973.

REGION Vill '
,

,,,

*., IN RE' PLY REFER TOs

/.

s'. < 8M
Mr. Leland'C. Rouse f ( b

S # ~ 73

Directorate of Licensing
. N, .g (6, gd

Chief, Technical' Support Branch I [*

.yj p.

United States Atomic Energy Commission 3 ' 5 It.# 1 4.-

[
2#Washington, D. C. 20545 Y

G
j Dear Mr. Rouse: D y''

Subject: Comments on Draft Environmental Statement; Rio Algom Cor-
poration's Humeca Uranium Mill, Moab, Utah; Doc.tet No. h0-808h

We have reviewed the subject draft Environmental Statement transmitted
to us by your December 14, 1972, letter.

As you know, HUD is primarily concerned with (1) the effect of a

proposed action on the urban environment and, (2) the consistency of
such actions with the comprehensive planning for the area,

i This office raised some questions on the proposed project in a letter
I to the Rio Algom Corporation, dated July 19, 1971. The questions were

satisfactorily answered in letters received which were dated August 4>

and August 23, 1971. We are attaching copies of these letters for your
! information.

We have no further comments to make on the proposed project. If you
j- have any questions on the above comments, please do not hesitate to

contact us.

For future reviews only one (1) copy of the documents are required by.

this office.

Sincerely, )

L N~ $cf3
' Michael T. Kasta ek
Assistant Regional Administrator
Community Planning and Management

.

- . .. . -
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Ju'.:t 19, 17/1

CODA

13'. II. D. Istton s

l'.cna;;or
1:10 !Ci ;cci Corporationt
p. O ran 610
1:oab, ULeh CM32

Icar 11r. Imrton:

I corbainly a:J.oracintod the cou, t%ica c:d:c.11cd to no derhu 2 y
recent cuviron.=sra raview of taa propoccd i.io l@;ca urcnira.1
ninc in C:ct Ju:n Gowlty.

An I nontionca G.1"htc; our r.catin::, tho folloubr; rc.!;tero chould
bo ccclaid:. red ni a:cator details

1. U:at in the i 7.ct of tha p:wyocca nino en the huvn enviicn-
rcat? Concki.vg an c:r V b ' O :. .m + o 3 y of . " T c: : ;
the riuo opo;.c;.; ion vill lacto on the pcopio livi:n t.nd ucr.sv;
in tho arca.

Connidoration chould alco bo 0;ivcn to the it.. pact sbich thic
propocal vill hereo on the url.::n c.r/iromat. '..nat in the
apprcri-r.to 1x=bor of cn:?loycon that vill havo to ba hired

Ifrca outcido the i = dir.tc r;cca? A rapid incrcace in the
populatica of cc:ntuitica rach aa : cab rnd I:enticello try |

|t=c the capacity of facilitica cach na ca.:colo, vator rad
couor, houcin ;, polico rad fire nrotcchicn, etc. 1, study
of the ca c' 3 y of inc'1 lacilitiou in the ccc :anitica to bo
offected,11. co 1j=1ctica uit.;t a stuC;r of the propened location
of ft _tilico novinc; into the area, chould be donc beforo tho
offects on the urban environn=1t can bo ovaluatod.

2. Ulat reatrictivo ncamtren vill bo telcen to prevent the uco of
uraniun nill tailin;u for lend fill by individualo or ccupanics
in tho nrea? Uill tho (;ato(a) to tho tcilim crea bo loched?
Vill niccia bo poni;cd to u=.n the public cc;ainst troupaccing
cnd (Cainat the une of ureninu uill tailhta?
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If you h:wo cny gucationo en thoco comenta, ploaco contact us.

Cincorcly,

i:ldon J. Ihlin~ated
Environ:rntal Cloc.rance Officer

8SDA:lIALII;GSTAD:ct 7/19/71

8SDA
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1'1oab-. , , - .

DIEO iiMO et . asr n o ru i O ___ . _ _ .. __ _ _o . u i.

August 4, 197i

Mr. Eldon J. I!alingstad
Environment;1 Clearance Officer

Department cf Housing and Urban Development
Federal Building, 19th and Stout Streets
Denver, Colcrado T50202

Dear Mr. llalingstad:

Thank you for ycur points for consideration with
resped to our mine.

Point 1. In di scussions with local people ie Chambers

of Commerce and the Mayor, I find we can be a great help for the
area.

Homestake ir, I am told, in the process of closing and
we can supply continudy of work to many of their staff.

Moab has seen a boom in the past and housing and school
facilities were catered to this boom, llousing and school services
are now well beyond the prescnt requirements. The new families and
children will be catered for by existinc services.

When Rio Algom Corporation attains full strength more
accomodations will be required than is currently available.

There are, however, some houses available, houses are
being built and there is a- large trailer park that can handle
many more full-size house trailers.

Yours very truly,

RIO ALGOM CORPORATION

M. D. L o
Mine Mancger

MDL/gic
cc: P. I:ullen

\

1. i. \Ip.ni Cnri. oration
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Rio b.,. .uto August 23rd,1971..,

- Mr. Eldon J. IIalingstad,
Environmental Clearance Officer,
Department of IIousing and Urban Development,
Federal 13uilding,19th and Stout Streets,
DENVER, Colorado, 80202.

Dear Mr. IIalingstad:

Further to your letter of 19th July to Mr. M.D. Lawton
and his reply of 4th August, the attached letter from the Director
of the Grand County Department of Economic Development will
irrther answer some of your qtiestions.

Further to your second item, there probably will be only
2 gates into the tailings area, one from the enclosed plant area, !

and one from the road to the mine at the dam. The latter should j
be kept locked at all times to unauthorized personnel, and the J

former as soon as active operations cease at the mill. While the
tnilings area is active, it is unlikely that anyone would want to
pick up the saturated tailings. When the area is inactive, the
tailings area will be revegetated and hence will be less attractive
for land-fill due to the mixture of vegetation and top soil.

Rio Algom Corporation or its successors will maintain
control of the enclosed tailings areas either by purchase or leas- ,

Ing until such time as the area is declared safe from harmful |
radiation. The integrity of the perimeter fence will have to be
maintained.

It is. suggested that some form of caution or restraint be
registered against the title of any land on which radioactive tailings
are deposited in order that such tailings may not inadvertently
come into the hands of someone who is not aware of the potential
hazards from such tailings.

I hope that the above answers your commenta on our
Environmental Report.

Yours very truly,

. *Qo g,-
*

/. /. < . A.
'

.

P. F. I>ullen,
PFP:nd Chief Environmental Engineer,

cc: M. D. Lawton

RIO ALCOM MINf $ LIMl1[D 120 AOCL AtOE $18?[[1 a[5T TORONTO 110 car 4ADA 416 367-40')0 T E tt i 0? 2701 C A B L E Rf 0 f tr4 T C9
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#
|Mr. Leland C. Rouse, Chief g

7Technical Support Branch 'e4.| ,

Directorate of Licensing gNS-rd, . NUnited States Atomic Energy Commission
( Washington, D.C. 20545

Dear Mr. Rouse: Re: Docket No. 40-8084

Your letter of December 14, 1972, a , copy of which was sent to Utah's
Department of Development Services, has been given to me for review along
with a copy of the draft-detailed environmental statement related to Rio
Algom Corporation's Humeca Uranium Mill and copies of Rio Algom's Environ-
mental Report and supplements. I have taken the opportunity to review these
documents and have asked for comments by members of the Utah Nuclear Energy
Commission.

It appears as though Rio Algon has done a good job in preparing their
environmental statement. There are' a few items, however, upon which we
'<ould like to comment:

1. In Rio Algom's analysis of their potable ground water supply, they |

failed to provide an analysis of the natural radioactivity present in the )water. They have agreed to provide this data to the AEC. We would like to
be assured that this is done.

2. According to the report, about one hundred gallons per minute of
excess process or waste water pumped from the mine will be diverted for use
at the Redd RanUI in the Keystone-Wallace heap leaching operations located
about two miles south of the applicant's site. Initial testing of the mine
water for radioactivity showed the radium content of some samples to be
about one-sixth of the limit for release to an unrestricted area as set
forth in the AEC's 10 CFR Part 20. The AEC is requiring the applicant to
perform surveys to assure that the radioactivity in the water diverted to
the Redd Ranch is within acceptable limits. We would like to be assured |
that this is done. i

|
,

3. According tc the report, approximately five hundred tons per day of |
solid waste tailings (slurried in about seventy-five thousand gallons of |
' Waste milling solutions) will be generated. The waste milling solutions will |

- Gas

- - - - - - - - - -
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have a pH value of about 9.5 and will contain solium carbonate, bicarbonate,
end sulfate as the principle dissolved solids. The probable analysis of
solids and liquids discharged to the tsilings systems (based on laboratory
study and process design) is included in Rio Algom's report. The antici-
pated concentration of Radium 226 in the waste milling solution will be
about 180 x'10-8 microcuries per millileter--approximately sixty times the
ellowable limit for release to unrestricted areas. There will be measurable
quantities' of Thorium 230 and natural uranium in the waste solution, but
their concentration will only be a fraction of the allowable limits for re- -1

lease to unrestricted areas. The solid waste tailings and milling solutions
will be permanently retained within a restricted area at the site.

An earth-fill, clay-core dam retentien system serves as a collection and
i storage system for all of the liquid and solid waste generated in the milling

circuit. The Department of the Army, South Pacific Division Corps of Engineers
has rsised a question concerning the aethods used to raise the dam. The AEC
proposes to resolve the question with the Ccrps of Engineers before authorizing
the applicant to raise the dam. We would like to be assured that this question
is, resolved satisfactorily.

The violance of local thunoerstorms end floods is well known for the area'

. in which this project is proposed, and a very careful study of the permanence
of this type of fill and tailings pile is needed. This should be a structure,

that will withstand erosion for a greater period than fifty years, since the
radioactive materials contained within the pile will take many more than fifty
years to decay to innocuous levels.

4. The report states that when the mine operations are terminated, the
cine entrances will be sealed with a concrete slab set on the concrete shaft
collars. The tailings pile will be graded, covered with earth and topsoil,
cnd seeded. Approximately forty-five acres will be involved; the cost of the
reclamation and channel construction has been estimated to be $126,000. In
order to guarantee that funds will be available for reclamation of the tail-
ings area and channel construction when milling activities are terminated,,

the applicant has agreed to post a surety bond of $126,000 to be payable to
'

; the Bureau of Land Management (BDf) in the event the AEC (or any successor
agency with licensing and regulatory responsibilities over the activities in->

'

volved) determines that Rio Algom has defaulted on these commitments, the
proceeds of the bond to be used by the BD! as the AEC (or successor agency)

: cay advise. " Alternatively, Rio Algom will create an irrevocal-le trust with
i a Salt Lake City bank as trustee, the terms of wiich trust will provide thatt

its assets, in the amount of $126,000, will be di m rred by the trustee as
the AEC (or successor agency) may direct in the event of def.T ' by Rio Algom
on the above commituents." (Letter, April 4,1972, from R.D. ~ord, Vice Pres-
ident, Research and Development, Rio Algom Corporation, to James Malaro,
Division of Materials and Licensing,~AEC Washingto1, D.C.).

As noted on the attached benefit-cost analysis, page 49, paragraph four,
this stabilized tailings pile covering about forty-five acres will be restrie-
ted from use'for an indeterminable Icogth of time. Restrictions, including

' maintenance of the covering, will be'bindir:g on the applicant while it owns.

- . ... . _ . . - . -.
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-the land, and on successive owners thereafter for a period of fifty years or
until such time prior to the exploration of the fifty-year period as govern-
ment regulations are instituted to control disposition of uranium mill tail-
ings.

Concerning the estimated cost of reclaiming the property, we question
whether or not the estimate of $126,000 accounts for expected inflationary
effects.

5. In a letter dated July 13, 1970, from Calvin K. Sudweeks, Executive
Secretary, Division of Ilealth, Rio Algom, was issued a state construction per-
mit for the tailings disposal dam and related facilit o- abject to the fol-i

lowing condition: "Your proposal for disposal of possi , excess water in a

deep well is not acceptable; therefore, should you find it necessary to dis-
pose of excess water, further negotiations with the Utah Water Pollution
Committee will be required to arrive at an acceptable solution." (Rio Algom's
Supplemental Environmental Report, Appendix F). There was no evidence in the
report showing that this had been resolved.

6. With regard to the necessary control procedures to prevent exposure
of employees to dust and Radon gas, our Division of IIealth issued a letter
to Rio Algom on October 15, 1971, indicating that Rio Algom's procedures
appeared to be adequate. Rio Algom has proposed to determine that there is
no appreciabic internal or external radiation hazard by raking Radon daughter
samples every two months. (Rio Algom's Environmental Report, Section 6.1).
Our Division of flealth has recommended that initially Radon daughter samples'
should be taken at least bi-weekly rather than bi-monthly, and that sample
frequency can be reduced following verification of low concentrations. They
have also agrsed that stabilization of the tailings pile by use of topsoil
and seeding appears to be the best solution at the present time, flowever,!

'

the proposed " seeding" is rather vague and therefore, we would recommend a
continuation of this proposal to include seeding and follow-up seeding to
assure that permanent vegetation cover 'as been achieved. The term "seH-
ing" should also carry the connotation that the choice of seeded plants will
be of such a nature that the surface will be well fixed. May of the choice
range grasses such as crested wheat grass.would need to be supplemented by /

other species having a better capability to hold the soil, both in winter and
summer.

If you have any questions related to those comments, please let me know.

Sincerely,

Mt iM

Richard E. Turley
Executive Director
Utah Nuclear Energy Commission

RET /dh

,,
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Mr. Leland C. Rouse I. ,# d*(Sj 4 L' ;
- C, '/,i .Chief, Technical Support Branch *<s
... '@

.

Directorate of Licensing 1 '. (! l ! -.
U. S. Atmic Energy Cmmission '. t J ~ ' d't ',',

hisWashington, D. C. 20545 .y . -

Dear Mr Rouse- - '

This is in response to your letter of 14 December 1972 addressed to Mr.
John E. Ilirten, Assistant Secertary for Environment and Urban Systems, con-
cerning the draft environmental irnpact statement, environmental report and
other material on the Humeca Uranium Mill in Lisbon Valley, San Juan County,
Utah.

The concemed operating administrations and staff of the Departs: ant of Trans-
portation have reviewed the material submitted. Noted in the review by the
Coast Guard is the following:

"The statement that there wi31 be no leeching frm the tailings pond ap-
pears to be unsubstantiated. It is reccomended that the data for the tests
be included in the final statement."

The Department of Transportation has no further cements to offer on the
draft statement. We have no objection to the project, nor to its imple-
mentation. The final statement, however, should include the data requested
by the Coast Guard.

The opportunity for the Department of Transportation to review the proposed
impact statment for the ilumeca Uranium Mill is appreciated.

,

Sincerely,
,

--

c: m-

W. > " . r,Ms-

.

' '13.. .

tiG5
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Dear Mr.! Rouse:

This is in response to your letter of December 14, 1972,
requesting our comments on the Atomic Energy Commission's

* draft statement, dated December 1972, on environmental
considerations for the Rio Algom Corporation's proposed
Humeca Uranium Mill, San Juan County, Utah.

General

The applicant's methods and equipment for the milling operation
described in the subject impact statement have been carefully
reviewed by this Department and found to be consistent with
the state-of-the-art in uranium ore concentration technology.
Our conclusion drawn from the review is in agreement with the
Atomic. Energy Commission's staff conclusion which is pre-
sented as item 5 on page 2. However, the draft does not
depict the environmental setting, impacts or project alter-
natives in sufficient detail to permit a complete independent
. environmental evaluation.

The statement should discuss the interrelationships between
social, economic, and human values within the project area
of influence. Quantification and further identification of
probable impacts is needed.

l

The potential long-range adverse impacts of the proposed action
has not been addressed by AEC. Since many of these impacts are
essentially unknown, we suggest that AEC incorporate in the
license binding protective measures that would insure its
adequate protection over the life of the hazards.

Our detailed comments are presented according to the format of
the statement or according to specific subjects.

.

Location i
_

The tailing disposal area fence described on page 7 will not
keep small animals out of the area. A fence with smaller
openings may be needed if operational experience indicates
that a significant number of animals visit the disposal area.
The statement should recognize that future hazards to wildlife

1968
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could develop regarding radiations. For example, eagles
and other raptors could be damaged by eating roder t s con-
taminated with radionuclides from the mill effluents.
Effects on waterfowl should also.be discussed and possi-
bilities of discouraging waterfowl use on the tailings pond
explored. Steep sloped banks will. discourage emergent vege-
tation and lessen the attractiveness to waterfowl. Eliminating
~ vegetation around the pond will also help. The probable
temperature of the water is not discussed. If the pond re-
mained ice free when other water in the area was frozen it
would be attractive to waterfowl. We suggest that the Atomic
Energy Commission work with the Bureau of Sport Fisheries'and
Wildlife to develop protective measures for waterfowl and
include the measures in the final statement if time permits.
If time does not permit this coordination, the statement should
reflect a working agreement to finalize the drafting of these
protective measures.

The third paragraph on page 7 states that "the area so enclosed
is owned by the Bureau of Land Management (BLM), a department
of the United States Government, and leased to Rio Algom
Corporation." There is no record of a Federal lease. The
tailings pond is located on millsites and unpatented mining
claims. Rio Algom Corporation has leased most of the area
they control from mining claimants.

The area is situated adjacent to a large block of public land
administered by the Bureau of Land Management of this Depart-
ment. Therefore, we suggest that a program be worked out
between AEC and BLM to assure protection of public lands
which would be consistent with hazards and risks involved.

Historical Sites and Landmarks

" Arches Memorial Monumeat" on page 11 should be changed to
" Arches National Park.". It should also be stated that Canyon-
lands National Park is the nearest national site and is
located 25 miles west of the mine. Natural Bridges and
Hovenweep should be identified as National Monuments and
Alkali Ridge as a National Historic Landmark. Glen Canyon

National Recreation Area should be mentioned here since it
is located a little over 25 miles away.

I
|

1

|
|
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It is recommended that the State Liaison Officer for Historic
Preservation be consulted in reference to the proposed action.
This officer for Utah is the Director, Department of Develop-
ment Services, 312 State Capitol Building, Salt Lake City,
Utah 84102.

A profeisional archeological survey should have been made
to establish the presence or absence of archeological re-
sources within the affected area. Firdings from such a survey
are essential to a comprehensive evaluition of impacts on cul-
tural resources.

Hydrology

The effect of discharging a significant fraction of the 100gpm
excess mine water was not covered. As this water has rela-
tively high dissolved solids (2,962 ppm), sodium (1,335 ppm),
and chloride (1,597 ppm), the effect on the aquifer under-
lying the Coyote Wash area may be detrimental to the water
quality.

The impacts of eventually allowing the industrial wastes in
the pond to seep into the ground water should be identified.
In the milling process, approximately 60% of the milling
solution is sent to the tailings pond. Based on the concen-
trations stated, concentrations in the tailing pond will be
nearly 4,500 ppm of sulfate and 4,300 ppm of sodium. Although
the 2 feet per year of milling solution could all evaporate,
there will be periods of surface-water runoff into the tailings
pond which will result in significant percolation of water tc
the ground water.

Geology

The sections on geology and hydrology are exceedingly brief
and are inadequate to provide the background necessary for
independently judging the AEC's assessment of the environ-
mental impact of the proposed mill and its operations. These I

sections should be expanded to include a detailed description |
of the geology of the site and a general description of the

,

geology of the region around the site. The expanded section i

should include discussions of the lithologic and hydrogeologic |
properties and the geographic distribution of stratigraphic |
units, and should be illustrated by geologic and hydrologic j

.
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maps at scales appropriate to document the basis for various
c nclusions stated in other sections in'the report. In
particular, it will be necessary to define and discuss all
equifers potentially affected by the ptant during and after
its operational lifetime. Areas of r.. charge and discharge
of aquifers, directions and rates of ground water movements,
and present-and potential use of water from these aquifers
should be specified.

Ecology

i The scientific name of the blacktailed prairie dog snould be
spelled.Cynomys ludovicianus.,

Power and Natural Gas Supply'

According ';o page 24 standard wooden poles will be used for
the 3,400 foot feeder power line. We suggest that the power
line design should-consider proper protection of wildlife.
Significant electrocution of eagles and other raptors in
' Utah have been caused by power lines.

Milling Process
,

We are pleased that the applicant has chosen the carbonate
1saching process for the reasons indicated on page 25 and also
since it would result in fewer environmental problems than
would result from the more commonly used acid leaching process.
The alkaline leaching process uses roughly one-fourth as.much
fresh water, contributes smaller quantities ~of contaminants
-in the tailings and the recarbonation cycle,-and has low
rsagent consumption.

The pressure of leaching autoclaves is controlled by bleed-
off valves. Since these valves will periodically vent to the
atmosphere, they should be shown on the flowsheet given on
page 26. Also,'the precipitation process which utilizes the

, . caustic. soda addition will be done in a series of 7 tanks,
cach of which will vent reaction vapors directly to the atmos-*

phere. This venting should be included on the flowshee.t.

.Another area of concern is the outside, surface-storage of,

4 ~ ore.- The necessity for keeping this material either moist
or covered under moderate-to-heavy wind conditions should
bn specifically commented on.

.

i

r -- -x
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The statement should contain data on the industrial safety ~

precautions to be observed in the use and storage of large
quantities of sulfuric acid (3,500 gallons), caustic soda
(16,000 gallons) and anhydrous ammonia (40 tons).

The stapement should indicate whether there are any valuec
retrievable from the 400,000 tons of waste rock resulting
from the mining operations. The 4,000 tons mentioned on
page 49 appears to be in error.

Sources of Wastes and Effluents

The fourth paragraph on page 28 refers to the " probable
analysis" of the tailings based on laboratory studies and
process design could be backed up with sample analyses of
tailings from similar milling operations elsewhere, with
adjustment to take into account differences in location
parameters.

It is indicated on pages 28 and 31 that the dam and pond will
serve as a permanent retainer for the mill tailings. It is
also indicated in the section covering accidents beginning
on page 29 that floods and earthquakes are not considered as
likely to cause dam failure, but that in the event of failure
the drainage system would be surveyed and all waste solids

-and contaminated soils would be reburied or returned to the
tailings system. However,.according to page 42, such remedial
actions, restoration, maintenance and restrictions on land use
apparently apply to only a period of 50 years unless govern-
ment regulations for disposition of uranium mill tailings are
instituted prior to that time.

The statement indicates on page 42 that under certain conditions,
the AEC intends to further discuss certain restrictions on land
use in order to assure control over the tailings beyond 50
years, if required. The basis for the specification of 50
years in the above cases should be explained. Without per-
petual maintenance, an earthfill structure, such as the pro-
posed tailings pond and dam, that is built in a natural water
course is certain to be subject to severe erosion and consequent
offsite transport of its constituents, as shown by experience
with earthfill dams and other structures in many places in
the southwestern United States. For this reason it appears
prudent that the decisions concerning the disposition and the
responsibility and regulations for mine tailings should be
made prior to AEC licensing of their disposal, rather than
ellowing a period of up to 50 years to elapse before the de-
cisions are made.

1

.

___ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _
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Control of Waste Effluents

The liquid and solid chemical wastes discharged into the
tailings pond area is a major potential source of adverse
environmental impacts. Therefore, we think that the state-'

ment should describe the prevention techniques more fully.
For example, would the proposed irrigation spray system be ,

automated to activate when the wind velocities exceeded a
_ particular magnitude; and what precautions with respect to
'- the flow rate of the spray system are taken to avoid creating

additional seepage problems due to leaching of the tailings
pile. The use of a chemical stabilizer is probably more
applicable to long-term problems; however, the type of
stabilization chould be' discussed in more detail, particu-
larly since this is one of the major environmental problems
associated with the operation. For example, it is mentioned
on page 42 that when the mine operaticns are terminated the
tailings pile will be graded, covered with earth and topsoil

,

and seeded. The type of seeds to be used, the depth of top-
soil and source of topsoil should be indicated.

An adequate basis has not been provided in the draft statement ,

for assessing the potential effects on ground water from '

seepage of radioactive or chemical wastes from the tailings
pond. The statement briefly specified that tailings will be
deposited around the pond as a " perimeter sealing process"
and specifies tb ' ' "1d seepage appear in monitor wells
around the dam se collected and pumped back. However,
without furthe. .scription of the physical features, and
without any description, discussion or documentation of the
geology and hydrology of the site of the pono and its vicinity,
it is not possible to judge (1) whether the " perimeter sealing
process" or other (unspecified) sealing agents will be useful,
(2) whether the monitoring wells will be properly located,
sufficiently deep, and properly designed to detect the seepage,
or (3) whether the seepage can be collected efficaciously and
returned to the pond. -

It is stated on page 33 that liquid losses will occur principal-
ly by evaporation is misleading. The soluble salts introduced
will be available for leaching and downward percolation until
depleted. Artificial lining of the floor of the pond was re-
jected because : laboratory tests conducted by the applicant on
tailings from a mine adjacent to Rio Algom indicated that
tailings of a high solid to liquid ratio have a very slow
percolation rate. However, it should be recognized that if
the rock underlying the floor of the tailings pond is highly

_ _ _
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frsctured or jointed and has a thin natural lining of silt
and clay, the rate of percolation might be greatly enhanced --
especially as the hydraulic head is increased by filling of
the pond, or in the event the solid to liquid ratio of the
tailings is reduced by storm runoff into the pond. Regard-
less of the evaporation potential, there will be downward
percola-ion of water unless the bed is absolutely impermeable.
With present conditions there is enough permeability so that'
a more concentrated solution will flow to the ground water.
Losses by both mechanisms will occur and there is little basis
to assume that ovaporation will be the principal mechanism.

The initial dam which will be approximately 40 feet high, will
be raised to a final height of 65 feet and have a minimum
freeboard of 10 feet. The freeboard for dam heights of less
than 65 feet is not given. The size of the drainage area
above the dam is not given in the statement, but according to
figure 3 on page 10 the drainage area seems large enough to
produce cloudburst-flood runoff that might endanger a 40 foot
high dam with only a 10 foot freeboard. The minimum freeboard
of 10 feet at the maximum dam height of 65 feet seems adequate
for storm runoff. It is stated on page 33 that a chennel will
be constructed to divert floodwaters around the tailing pond.
It appears to us that if this channel is constructed prior
to the milling operations as an added safety precaution, many
of our concerns expressed in these comments would be sati:Jiad.

The Corps of Engineers has raised a question concerning the
proposed method to raise the dam. The method proposed would
tend to increase the permeability of the upper layers of the

i

dam. Permeability rates for clays fange from one to ten feet '

per year with pure clay being naar t.a bottom of the range.
According to page 31 the AEC intends to resolve this <uestion
with the Corps prior to granting authorization to raise the
dam. We suggest that this question be resolved prior to con-
struction rather than wait until raising the pond lev d. is
necessary for continued operation. Also, it may be found
necessary to modify the initial 40 foot dam to accomnodate
desirable changes in the design for the top 25 feet.

Environmental Concentrations and Effect on Local Biot,a

The discussion on page 37 related to Table XI should state the
"whole body" exposure for persons residing in the ar,a for com-
parison to the "whole body" exposure from natural ba:kground
conditions.

.
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Environmental Monitoring

This section of the statement should be expanded to document
the validity of the assumption that these processes will limit
migration of contaminants. The documentation should include
discussions'of (1) the chemical and radioactive substances
that might be expected to seep from the pond, (2) the lith-
ology, corptive and exchange capacities, and the thickness
and distribution of the carth materials through which the
seepage fluids might move, and (3) the natural ground water
chemistry and paths and rates of novement of water in these
materials.

The Environmental Monitoring section also specifies that the
applicant will perform periodic sampling from wells to con-
firm that migration by seepage is not occurring, and that the
AIC will periodically audit the applicant's monitoring program.
Therefore, it would be appropriate to describe the AEC criteria
for determining when corrective action or changes would be
required and explain how the specified regulatory action would
be taken.

It is recognized on page 38 that the principal ionic form of
radioactive wastes will be complex anions. We think that due
to the anions and salt concentrations expected in the tailing
pond the result of the retention mechanisms will be much less
than the maximum implied. It can be expected that a volume
of ground water will be contaminated with sulfate-rich wastes
and some radiochemical constituents.

Normally regulatory action is after the fact and therefore is
noncorrective since little corrective action is possible ex-
cept to recycle pumped water. This section should not con-
sider migration ta be negligible. It will occur, although
it is unlikely to be hazardous.

There is a remote possibility that the mine drainage operations
would result in a detectable decrease in natural ground water
discharge, such as spring flow. If there are nearby springs
discharging from the rocks dewatered by mine drainage operation,
periodic discharge measurements of those springs are recom-
mended as part of the monitoring program.

We think that initially stack exhaust should be monitored more
frequently than quarterly to establish a range of radioactive
particulate release since dust conditions would vary to some
extent.

|

|

|

l
1
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Reclamation and Restoration

The draft statement should indicate who would be responsible
for surveillance and management of the abandoned millsite
and mining claim areas, particularly since certain uses such
as human occupancy would be prohibited and other types of
uses, including grazing, would be safe.

We hope these comments will be helpful t'o you in the prepara-
tion of the final environmental statement.

Sincerel you

'

. .

Deputy A1sistant Secretary of the Inte ior

Mr. Leland C. Rouse, Chief
Technical Support Branch
Directo' rate of Licensing
U. S. Atomic Energy Commission
Washington, D. C. 20545

!
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f!AR 2 213DMr. Leland C. Rourt
Chief, Technical Cupport Branch
Directorate of Licensing
U. S. Atomic Encrcy Cc . .iccion
Washington, D. C. 2C545

Dear Mr. Rouso:
6

This is in response to your letter of December 14, 1972, requecting
comment on the AEC Draft Environmental Utatcment related to the propoced
issuance of a license to the Rio Algor. Corporation for the operation of the
Hue.eca Uraniun Mill in San Juan County, Utah. The Staten:ent discucccc the
enviconr. ental in: pact of tnc entire mining and milling project, but does
not supply any dtta wi,h resp?ct to the expected powr and energy rcquirements
or the load charcetcristics.

Comments by the Federal Power Comicsion's Furcau of Power staff on
projectc of this nature, made in accordence with the National Environn. ental
Policy Act of lW, and the April 23, 1971, Guidelinec of the Council on
Envircnmental Quality, are intended to relate primarily to the project'c
effect on the adcquacy and reliability of the bulk clectric po; er system
affected .

Since no dcta as to th load chcracterictics, peak demand, or energy
requirements of the proposed Humeca I'ill are supplicd in the draft environ-
mental statement, we are unable to estimate the effcet on the bulk power
system supplying the area. If we are to provide useful comments on the
adequacy of power supply for the project, we must be furnished a schedule
of demand and energy requirctents related to the expected time span during
which electric poter will be needed. It is recom.cnded that the came

schedule of electric necdc be furniched to and discucced with the utility
system serving the area. It in particularly advischle to diccurs the
projcet with the utility in view of the temporary nature of the facilitics.

We are aware of the need fer a continuing cupply of uranium fuel to
supply the es'.imated 475,000 megawatts of generating capacity expected to
be in operation by 1990. However, we have no coments on the nccd for,
advicability or econctie viability of any specific ur9nium proccasing plant.

|

Very truly yours,

Rd"h
Chief, Bureau of Power

?" * e,p - 3
r .-

" N. } .]

_
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iMr. Leland C. Rouse

k, , , ', '. ' /Chief, Technical Support Branch '-
.

Directorate of Licensing l_ *0
U. G. Atomic Energy Ccmmission ) ,. %

.

Wachington, D. C. 20545 .n ,,

Dear Mr. Rouse: fy _,f,~ll 7|
! This letter is supplementary to my letter of March 22, 1978,

cmmenting on the AEC Draft Environmental Statement relating to Rio
/

Algcm Corporation's Humeca Uranium Mill in San Juan County, Utah.

The Applicant's letter of June 28, 1973, to the Utah Power
and Light Company, adviced that the estimated 1975-1980 power
requirements for the Humeca Uranium Mill were as follows:

Current 1975-1980
Requirements Estimated Requirements

Maximum Monthly Demand 3,400 kW 4,000 kW
Energy Requirements, Monthly 1,949,400 kwhr. 2,500,000 kwhr.

The Utah Power and Light Company's service line to the
Applicant's facility is rated at 69 kilovolts. Problems of power
supply adequacy are not anticipated in meeting the Applicant's
capacity and energy requirements, in view of the Utah Power and
Light Company's planned system expansion which appears to be Leeping
pace with the load growth.

I

Very truly yours,

'

s

4 ,.
m

Chief, Bureau of Power,

!

i

I

5fi5g
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September 17, 1974

Mr. John F. Kendig
Materials Branch
Directorate of Licensing
U.S. Atomic Energy Commission
Washington, D. C. 20545

Re: Docket No. 40-8084

Dear Mr. Kendig:
.

In response to your queries by telephone September 9th, we submit the
following.

1. We have authorized our attorneys in Salt Lake to commission
John C. Shephard, a cadastral- surveyor, registered with the
Bureau of Land Management, to carry out a metes and bounds
survey of relavent area. Mr. Shephard had advised he can
start the work in April '75 and it may require three months'

for completion.

-Patent proceedings have been initiated, and are expected to
require three years as a likely minimum.

Should any of the mining claims required to encompass the
relevant area not qualify for patent " Mill site patents" will
be applied for under the authority of U.S. Code Title 30,
Section 42, as an effective alternative.

2. Our estimate of the cost of the abandonment work has escalated
to $175,000 in current terms, and is further moved up to $238,000
in 1980 dollars (the estimated time of closure of operations).

3. We have conferred with the A. E.C. office in Grand Junction, Col. ,

as to their cost experience for remedial work with tailings at
Monticello, Utah. There the catchment area, which drains between

the two tailings piles, is 26. 6 square miles. They estimate $1,000
to $5,000 per annum for maintenance.

.. 2

RIO ALGOM MINES LIMITED 120 ADELALDE STREET WEST TORONTO CANADA M5H 1W5 416/367- 4000 TE LEX /02-2204 C A t> u ''K
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Mr. John F. Kendig
Materials Branch
Directorate of Licensing .

1

U.S. Atomic Energy Commission
Washington, D. C. 20545

Re: Docket No. 40-8084

Dear Mr. Kendig:
.

In response to your queries by telephone September 9th, we submit the
following.

1. We have authorized our attorneys in Salt Lake to commission ,

John C. Shephard, a.cadastral. surveyor, registered with the
Bureau of Land Management, to carry out a metes and bounds

,

survey of relavent area. Mr. Shephard had advised he can
i start the work in. April '75 and it ma, require three months

for completion.

-Patent proceedings have been initiated, and are expected to
require three years as a likely minimum.

Should any of the mining claims required to encompass the
relevant area not qualify for patent " Mill site patents" will
be applied for under the authority of U.S. Code Title 30,
Section 42, as an effective alternative.

! 2. Our estimate of the cost of the abandonment work has escalated
to $175,000 in current terms, and is further moved up to $238,000
in 1980 dollars (the estimated time of closure of operations).

3. We have conferred with the A.E.C. office in Grand Junction, Col. ,

as to their cost experience for remedial work with tailings at
Monticello, Utah. There the catchment area, which drains between
the two tailings piles, is 26. 6 square miles. They estimate $1,000
to $5,000 per annum for maintenance.

.. 2

RIO ALGOM MINES LIMITED 120 ADELAlDE STREET WEST TORONTO CANADA M5H 1W5 416/367 4000 TELEX /02 2204 CABLE / RIG
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We are undertaking to provide a by-pass trench through
! undisturbed ground from a catchment area of less than one
; square mile, in a lower rainfall area.

From the above reference we propose to provide, following
abandonment in 1980, for $17,500 for each of the first two
5-year periods, and $12,500 for each successive 5-year period
to cover the 50-year span.

.

4. It is proposed to provide funds for items 2 and 3 above in an
,

,'
undertaking by Rio Algom Corp., - with a guarantee by Rio Algom
Mines ' Limited, to take effect in 1980. The latter is a parent

I company of substantial assets, as indicated by the 1973 annual
report attached. The undertaking will provide for the abandonment
work, - $238,000 in or about 1980, when this can be carried out.
Rio Algom Corp., further undertakes, to place in escrow in 1980
a sum of $37,294, deemed sufficient to cover the maintenance costs

,

given above. It is proposed that this latter sum, in the form of a
: self-liquidating annuity, be deposited with the A.E.C. or such
'

agency as it may approve.

It is estimnted that .the re-survey and patenting of the ground'
.

L will cost appro):imately $75,000 (in addition to the above). We
deplore this heavy charge against a small operation, as it con-
tributes nothing to environmental security. If the A. E. C. could
suggest a less onerous alternative the compaay would be most *

appreciative.

Yours very truly,

ff 2'r r

RDL:k R. D. Lord
'

Att. Vice-President
Research & Development

l
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