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Effective January 19, 1975, activities under the U. S. Atomic Energy
Commission regulatory program were assumed by the U. S. Nuclear
Regulatory Commission in accordance with the Energy Reorganization

Act of 1974. Any reference to the Atomic Energy Commission (AEC)
<(:onta)|ined herein should be interpreted as Nuclear Regulatory Commissicn
NRC).
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SUMMARY SHEET FOR ENVIRONMENTAL
IMPACT 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

1. Type of Action

Administrative Action (X)
Legislative Action ( )

24 Description of Action

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.

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

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

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 Cerporation.

b. The removal of an estimated 8.4 million pounds of uranium
concentrates as a natural resource. This material wi&l
eventually be used to produce approximately 6.09 x 10
megawatt-days of electricity.

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

f. Discharge of small quantities of chemicals and radioactive
materials (that are not expected to produce diecernible
effects) into the local environs.

Alternatives Consiu. .

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.

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

i. United States Department of Interior

j. Federal Power Commission

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:

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




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 tailirgs material involved to an appropriate arra, or
will arrive at an agreement with Mr. Cole that would preclude
Mr. Cole from asserting any interest in any tailings material.

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.

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

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

a.

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

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

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.

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 basin
reclamation and restoration procedures and restrictions
decribed in all of Chapter 1I, Section G of this Final
Environmental Statement.
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f. Mill tailings shall nu’ transferred from the site at any time
without specific pric ~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.

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 shaft 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.

¢. 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.

In the last stages of preparing the Final Environmental Statement, the
applicant submitted a request dated November 12, 1973, to incresase 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 minimcl 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
into the applicant's license and AEC inspections will assure that con-
centrations of radionuclides released to the environment are maintained
as low as practicable. Finally on Murch 19, 1974, the applicant sub-
mitted a request to construct and use a new tailings dam. The AEC
notified the applicant that Lefore 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.



This FES was essentially completed in August 1974; howeve:r, publication
was deferred pending formulation of arrangements for assuring that the
tailings would be stabilized, maintained, and monitored as described

in Section 1I, paragraph G, Page I1I-46 of this document.

By letters dated September 17, 1974, and Octover 7, 1974, the applicant
conmitted to the Atomic Energy Commission to pruvide 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 0il, 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 0il, Gas ard
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 oi 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 Algom 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 Draft Statement, November 1973; and consultants in
various disciplines in envirommental 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.
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 applicatior. 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 projec.t 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 National Technical Informstion Service,
Springfield, Viriginia 22161.



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 concentratc the uranium. Contracts totaling 8.4 million
pounds of uranium oxide (U,0,) have been signed. Mining development and
operations are being carriéd 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
licens~ is required in order to mill ores containing 0.05%Z 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:

I The environmental impact of the proposed action;

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

. 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;

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

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.



AEC regulations do not require mining activities to be licensed by the
Commission. However, for the purposes of this detailed statement, the
combined environmmental 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,

Additional applications, approvals and regulatory actions required for
the HUM project are listed in Table 1 below:

Table 1

List of Regulatory Approvals and Permits

Goverment Agency Type of Application Date of Approval
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




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 du 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 leases from Lhe original holders of the mineral claims or
leases. Rio Al:om 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 draft 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 Management and Rio Algom dated October 24{, 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 or the

Bureau of Land Management, and therefore request ;tipulations and com-

mitments be placed on Ric Algom with -espect to the tailing pile.

Furthermore, the Bureau of Land Management has indicated by letter from
the Bureau of Land Management State Dire:tor for Utah to the Director,
dated February 1, 1974, that various claims are possibly in conflict with
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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

) Population

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

Table 11

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 O 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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living in two hruses 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
1.0 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 1I 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 1960-1970
Tons Ore Milled 980, 379 380,032 5,551,545
Pounds U308 Produced 5,654,492 1,164,783 35,140,572

i Social and Economic

The demographic summary characteristics suggest that no deletericus
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.

Data for 1971 indicates an unemployment tatilincreasing from 5.8% in
1960 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



OCCUPATIONAL DISTRIBUTION OF MOAB LABOR FORCE 1969

OCCUPATION TOTAL
Employed 2,%00
Professional, Technical, & Kindred Workers 144
Engineers, Technical 50
Teachers, Elementary & Secondary Schoole 94
Other Professional, Etc. Salaried 1%0
Self-Employed 10
Farmers and Farm Marnagers (3]
Managers, Officiales & Propr's, Ex. Farm 38l
Salaried 162
Self -Employed: Retail Trade 72
Other than Retail Trade 147
Clerical and Kindred Workers 23
Seles Workers 131
Retail Trade 94
Other than Retail Trade 36
Craftemen, Foremen, k Kiundred Workers 382
Construction Crafismen 79
Foremen (nec) 122
Mechanics and Repairmen 80
Metal Craftemen, Except Mechanics 5
Other Craftamen 7
Operatives and Kindred Workers 968
Drivers and Deliverymen 173
Otber Operatives, Etc: Dur. Goods Mfg. s
Non-Dur. Goods Mig. 5
Non-Mfg. industries 785
Private Household Workers 30
Service Worlers, Ex. Private Houschold 207
Protective Service Workers 14
Waiters, Bartenders, Cooks, & Counter Wrkrs. 79
Other Service Workers 115
Farm Laborers, Except Farm and Mine 4)
Conastruc .on 5
Manufazzuring -
Other industries 38
Farm Laborers & Farm Foremen 36
Occupations not Reported 83

MALE

2,261
240
30

25
180

5

63
251
132

46
113

56

12

35

36
n

79
122

38
36

63

Table IV

175

59
59

25

151
T4
7

AVAILABILITY OF LABOR IN MOAB - 1970

TOTAL

Total Population 6,200
Age Group Distribution

14-21 720

22-31 990

32-4l 1,000

42-51 760

52-61 550
Total 14-61 Years 4,020
Estimated Employment 2,000
Estimated Not Working 2,020

Source: Utah Department of Employmeat Security

Estimates (July 1970)

MALE

3,240

470
470
539
4i0
30
2,100
1,600

500

FEMALE

2,540

360
520
L
350
2N

1,520
4C0

1,520

8-1
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Table IV

SAN JUAN LABOUR FORCE

__ September 1971

MANUFACTURING

MINING

CONTRACT CONSTRUCTION

TRANSP., COMM., & UTILITIES
WHOLESALE AND RETAIL TRADE
FINANCE, INSURANCE & REAL ESTATE
SERVICE & MISC.

GOVERNMENT

TOTAL NON-AGRICULTURAL WAGE
AND SALARIED JOBS

AGRICULTURAL JOBS & PERSONS
SELF-EMPLOYED PERSONS

TOTAL JOBS & EMPLOYED PERSONS
UNEMPLOYED PERSONS

PERSONS DIRECTLY INVOLVED IN
LABOUR DISPUTES

TOTAL JOBS AND UNEMPLOYED
PERSONS

90
370
100
110
270

10
190
580

1,720



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 40,12 of the San Juan County residents were receiving
welfare assistance as of October 1971. iﬁyeral events had taken place
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 h’ uses were being built in
August of 1971, 1In 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 {3;1 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
unemp loyment 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.

More detailed and recent informatic- sbout 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 vevelopment, it can be concluded that the labor
forces, approaimately 159 people needed by Rio Algow, 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
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 populaticn increase of at
least 600 persons.

C. HISTORICAL SIGNIFICANCE AND ARCHEOLOGICAL FINDS

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

(2) Utah Department of Employment Security
3 Utah Department of Economic Development
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park, Arches National Park, is located north of Moab and wome 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 50miles from tie
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 examire 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. TOPOGRAPHY

The mine is situated at an elevatio» 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 Ylateau,

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
pPrecipitous. 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 soutn the country becomes more broken. Figures

5 and 6 indicate the topography of the area and the drainage pattern

around the site.
E. HYDROLOGY

1s 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 north-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
varicus reservoirs for stock watering ponds or are used for irrigation.
Ihe loss of water by soil absorption and evaporation is consid. rable.
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 dis.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 scil,

(4)

* Groundwater

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
approximaiely 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 is 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 185 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 Humeca
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 Zonme 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 seveial 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,

(®) pDetails 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 8
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Table V
Water Quality Data (Chemical)
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 CaCU3 0
Total alkalinity as CaCO3 285
pH 1.7

Cyanide (CN)
Sulphide (HZS)
NH

none detected
none detected
none detected

uo‘; - 2.04
Phosphate = 0.01

Na = 38.0

Ca = 103

Mg = 29.5

Ccl = 27,5

SO4 = 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
PY = none detected
Se = none detected
Silica = none detected
Turbidity units = 20

Colour units = 30

Odor none
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TABLE VI

ANALYSIS OF WATER DISCHARGED FROM VENTILATION SHAFT

SAMPLED FROM FEBRUARY TO NOVEMBER 1971

10 CFR 20
PHS Drinking Appendix B
Water Standards Table II, Col. 2 Average
mg/1 uCi/ml _(ppm)
Dissolved Solids 500 2962
Total Solids 3712
Hardness 181
Phenol Alkalinity 0.001 5.
Total Alkalinity 420
pH 7.6
Cyanide 0.01 Not Detectable
Sulphide Not Detectable
Ammonia Not Detectabie
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 6.01 Not Detectable
Silica 14,2
U308 .035
Mércury Not Detectable
Results of Samples tak: in October 1971

Radium~226 2107 0.53x10™° uCi/ul
Th=230 2x10_7 0.006x1913 uCi/ml
Po-210 7x10_, 0.22x10_S uCi/ml
U-natural 2x10 0.0017x ~ pCi/ml
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Samples by AEC on January 3 und 4, 1973

10 C. . ¢ Appendix B
Tal.2 II, Col. 2

pCa,ml
Ra-226 3x107¢ 1.4% 0.04x10™° uCi/ml
Th-230 2x10_¢ <2.0x10, o pCi/ml

U-natural 2x10 7.2x10 uCi/ml
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During the shaft sinking and underground deve’ ,ment of the nine, water
was encountered., The source of this water is ‘om the Navajo, Kayenta
and Windgate formations and is located 1500 to )00 feet below ground.
The Brushy Basin formation, described as relat .ely 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 gpr, 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, 50 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 secondary 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 gp. 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 (ft) end of 10 years (ft)
1 188 10
2 186 38
3 183 15
4

185 16
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Under these conditions, the usefnl life of the well field is estimated to
be a minimum of 10 years, but moce probably 20 years or more.

As shown in Figure 9, the well field will only be required to upply on
the order of 80 gpm, rather than 200 gpm during the 10-year life of the
mill. Consequently, the drawdown at th: 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
Well No. Drawdown (ft) end of 10 years (ft)
1 87 111
2 86 138
3 85 113
4 86 115

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 rcgard 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 of 80 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.

If one assumes that the hydrological conditions are the same throughout
the Maple Leaf Claim Block; i.e., saturate9 sanstone 160 feet thick
throughout an approximate area of 1.2 x 10" ft° and a porosity of 0.3,
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the volume of water availgble3in the Maple Leaf Claim Block would be

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,. the voiume of water removed over the

life of the mine may be 2,1 x 10°, or approximately 4%Z. Additional

data relating to this subject is contained in the applicant's consultant's
reports submitted Novewber 10, 1971, and a more recent report submitted
October 2, 1973. These reports are attached as Appendix D.

¥ Geology

Drilling by Rio Algom on the site revealed a flat lying ore body of

U 08 at a depth of approximately 2,500 feet, and it lies in a belt some
lg miles long by one-half mile wide on the southwest side of the Lisbon
Valley fault, a major structural 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 tne 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 tiltel 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
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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 1968-6Y9 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 I1X, were
taken at the production shaft 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
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;
November through February, 2 to 10 mph gusting to 30 mph; March and
April, 0 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
Tat Le 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 where
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 whi~h
grow to a height of 12 to 15 feet and are gnarled and twisted. They
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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

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 70-25° to core axis and locally some ripple
marks (wavey).

1749.0-2050.8 feet =-- WINGATE

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.

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-graine? sandstone with ripple marks. From 2443.0 to

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

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
is bleached. Again a 24.3 foot zone from 2485.3 te 2509.6 was

sugary in texture and bleached.
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TABLE XI

UTAH PROJECT SITE WEATHER RECORDS

8:00 a.m. to 4:00 p.m. only

YEAR WIND DIRECTION DAY WIND SPEED RAIN SNOW MAX. MIN
MONTH N NW W SW S SE E NE -5 5-10 +10 1INS. INS. F. F.
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
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 e .75 61 -
Mar. 2 21 22 2 2 6 3 5 45 27 10 .4 15. 57 10
Apr. - 17 17 30 3 12 5 3 38 3 13 1.2 5. 69 15
May 3 17 11 24 4 16 2 6 61 20 2 84 25
June - 3 315 1 19 - 5 64 13 - 1.2 - 9% 20
July 2272 8,2 % 2 4 N 1 - TR - 102 40
Aug. 1 12 - 7 1 2 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 - 1M 8.0 78 10
Nov. 7 28 213 9 13 3 1 42 29 7 .1 3.25 60 16
Dec. 3 18 - 17 11 24 - 2 39 33 50 - 9.0 69 6
1971

Jan. 1 39 - 15 3 22 - 1 45 23 6 - 0.5 67 =20
Feb. - 43 =11 1 1% - 1 45 18 8 - 4.5 60 -1
160%  2.5% 32% 8% 20% 4.5% 22% 6% 5% 68% 261 6%

E"EVAILING WIND WW TO W
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Table XII

DISPLAY OF METEOROLOGICAL DATA CONTAINED IN TABLE XI

WIND ROSE
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provide little commercial timber. 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 valley
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
Jjuniper cover. Because of the lack of forage, the valley occupied by
the mine-mill complex is not normally included in their range. The
sagegrouse ropulaiion 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 (".aliaeetus leucocephalus) and 17 golden (chrysaetos)
eagles winter .n the area between the mine and the La Sal mountains.
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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.

The latter pond, about 1-1/2 acres, has had a bass bluegill fish
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 t-e area prepared by the Bureau of Land Management.

: Mine and Mill

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 shaft 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 approximately
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 frc. the r oduction 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
underground drilling and 190 gpm is to be discharged to the Redd Ranch
located about 2 miles south of the applicant's site.
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Figure 16
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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 mil=. of the site doeu not
penetrate significantly into the impermeable 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 th..ugh
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

shaft head frame will bouse 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 siangle 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 envircnmental 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 leaching 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 zcid 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 repuiped 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 invoundment. Even though the mill is located in an
isolated area, the structures were designed to be as aesthetically
pleasing as possible,

By ietter dated 19 July 1973, the Federal Power Commission advised the

AEC that 1975-1980 power requirements for the Humaca Uranium Mill were
as shown in Table XIII.

TABLE XIII

POWER REQUIREMENTS FOR THE HUMECA 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 rateu 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 syster 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
Algom Corporation, which will ensure that the right-oi-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 ACTLION

A.  GENERAL

The radioactivity associated with uranium mining and milling results
from natural uranium and its daughter products present ian 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 radicactive 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 ef ects on
the biota in the vicinity of the proposed mill.
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B. SOURCES OF WASTES AND EFFLUENTS

1. Natural Soil

Uranium containing rccks 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 centur.es have distributed the ore material to other
areas and devosited the uranium in the soil. Winds, or passage of
vehicles or herds of large animals may raise the dust.

2y Waste Rock

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

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
waste, 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
"low profile" wastes will also be stored near the shaft areas. Tt is
estimated that 25 truckloads of waste will be dumped a day at peak
development rate.

i Industrial Waste

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 i; 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 ¢ .sposal area north of the production shaft area in the
tailings dr: inage basin.

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.
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% 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 Roads

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 service
roads are provided to the tailings area, well field, ard mine ventilation

shaft. The principal contaminant from this source would be expected to
be dust.

8 Dust from (re Storage

Ore which is stockpiled directly from the mine will be damp and have
less fines than ore after c-ushing. This ore is reported to contain 5
to 10% moisture. If ore passing through the crushi.g circuit is not
acceptable, it can be stockpiled for blending by use of the conveyor
system. Possible radioactive contamiiants 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 fo: 10 years, No. 2 fuel o0il with a maximum sulphur content of
1.5% wi’l be used for emergencies. Contaminants from the primary fuel is
expectel to be: Soliis, 802, Noz, Hydrocarbons, organic acids, aldehydes,

and NH3.
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ANALYSES OF DISCHARGE TO TAILINGS POND
SOLUTLION ANALYSES
Substance Parts per million
504 6, 500
Na2 003 7,740
Na HCU3 3,780
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
Thorium 110 pec/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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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 be
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 tc 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/l. With the addition of the alum
treatment the concentration of radium is expected to be reduced to less
than 3 PCi/l. 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 1-19, and shows that the
concentration of radium-226 is greater than the Federal Water Quality
Criteria (3 PCi/l) and the State of Utah water quality standard (3.3
PCi/l). 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 PCi/l which is greater than the AEC
recommended limits (30 PCi/l). The AEC does not license mining activities.
Consequently, the information on the concentr?5}on of radium in the mine
water was transmitted to the Bureau of Mines. Additicnally, a copy of
the applicant's letter of February 26, 1974 and engineering study relating
to the barirvm tr:atment process (Appendix H) has been forwarded to the
Bureau of Miaes, 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:s from the Navajo and Entrada, and limit the radioactive
contamination of these formations. The height to which the water will
rise in the shafts 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,
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- Dust irom Roads

Keeping the dust to a minimum at the site is not only important from the
standpoint of envirommental 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 inte 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.
1f 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.

1s 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 327 of the flue gas will be directed to the carbonation
tower where most of the CO, will be absorbed with the balance of the
flue gas being discharged 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 the3mine
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, the concentration of Radon—Z%Z at the point of discharge has

been estimated to be about 2.25 x 107 ' uCi/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 Eff luents

The release of airborne particulate contaminants to the surrocur iing
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 19/0 edition, "Industrial Ventilation Manual of Recommended
Practices of the American Conference of Govermmental Industrial Hygienists."
Vipors and dusts from the yellow cake packaging and drying operations
are passed through a venturi scrubber and centrifugal elim{g?tor designed
to reduce effluent relcases 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
discharge dust filters has been better than the specified emission rate
of 0.03 grgins per cubic foot (68.3 mg/m~) and ranges from a low o

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 st.cic 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 comstructed

(8 Confirmed by tel-con with Rio Algom, May 10, 1973.
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Figure 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 | «e 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 Aprendix 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 uificials.
The top 12 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
pivs 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
method of is?struction which is further described in Rtg)Algom's Engineer-
ing report (see Appendix M) and consultant's report on the subsoil
investigation (see Appendix E). The applicant's consultant has evaluated

(9 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. » 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. 1in August of
1973, the applicant's consultant drilled three holes, D1, 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
che 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 a2t 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 te 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 .t 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 hecause 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 depcsit the tailings, it is expected that there

will be initial seepage thcough 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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The consultant's report to the applicant (Appendix E) states that the
test holes indicate that subsoils » neath 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
tailing pond, then all the radioactive constituents dissolved in the
water would seep through the pond. The AEC estimats 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 uCi 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 existizthrgughout the 120 acre Rio Algom site, a water volume of

2,66 x 107" cm” would be present., If 509 uCi 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” uCi. Consequently, the concentration of -7
Ra-226.in the Dakota formation if evenly distributed would be 6.96 x 10
puCi/em approx&mately 23 times the AEC unrestricted area release limit of

3 x 107% uCi/em™. The migration of radioactive particles which may have
passed through the tailing pond is expected to be retarded because of the
ability of soils to attract ions. The ability of clay to attract ioms,
especially positive ions, to their surfaces is one of the most important
properties which results in the binding of soil elements in ionic form.
Because of the type of subsoils beneath the tailing basin, one may expect ?10)
cation-exchange capacity on the order of 5 milliequivalents per 100 grams.
In one ton of silty .und (20%Z sand) there 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 uCi 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

(10)

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 milliequivalents per 100 grams.
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may tend to reduce the leaching into the soil. Another factor entering
into the seepage mechanism is the effect of the seepage effluent on the
soil and rock materials below the dam and pond. It is believed that a
seepage 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 MPC for uranium-natural, radium and thorium, lead-
210 and alpha., Baseline monitor well data for Ebese two wells indicated

an average concentration on the order of 1 x 10 uCi/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
results were reported as being less than 3 x 10 7 uCi/ml for radium-225.

Contrary to the applicant's propeii} for action on detection of high
levels of seepage contamination, it is the opinion of the AEC that
when the applicant's tailing monitor well program reveals concentrations
of any radionuclide in excess of the %Eg)allowable Maximum Permissible
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
has provided the details and objectives of such a system (see Appendix D
page II-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
Table XIV) and of the possible seepage théough 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
factor 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
effects, The injury caused is due to(i )osmotic effect or a toxic
effect depending on the circumstance. The maximum concentration

(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 / mmittee to the Secretary of the
Interior, April 1968.
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of salts that can be tolerated ?ii?ly by domestic animals appears to lie
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/1 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 con-
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/1

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 systums due to its effect on soil structure, causing
reduced infiltration and permeability rates. In the case of the tailing
pond, the high concentration of Na may be an advantage in that high
concentrations of sodium may c?!ﬁ?(ik? sealing of soil pores and a
decrea:e 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 the abatement of seepage
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
applicant by the Bureau of Land Management indicates t?ig)once every 100
years there is a risk of(ib?-inch rainfall in 10 days. With a
holding area of 16 acres and a 10-foot freeboard, the tailing area
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~
year frequency rainstorm(gg)S inches in 10 days over the 570-acre watershed
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-
yeai period only twice has the monthly total rainfall approached 6
inches. Figures supplied by Rio Algom Corporation tc 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) Ric Algom application for Source Material License dated August 26, 1971.
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stated that it is their opinion that it is not necessary to construct a
channel to divert flcod water around the tailing pond at this time,
However, at the end of the mining and milling operations, 1 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 actiag c¢n 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 *ailings 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 aiea 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 crequirement 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 Govermmental Industrial Hygienists."
Vapors and dusts from the yellow cake packaging and drying operations

are passed through a venturi scrubber and centrifugal elim{igsor designed
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
boundary from the mill process of Rio Algom (see T?Bé? XX) are expected

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.
0f the possible sources of airborne contaminants identified in Section

B, the mine air ventilation shaft, 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 1I, 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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0.097 mg/m3 for the headframe to a high of 1,27 mg/m3 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 rougl approximations
and the uncertainties of such a calculation considered when using the

data to make a judgemert relating to the envirommental 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 .ere 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 maximum concentration is expected to occur for effluents
from the mine ventilation shaft 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. The conceggration gf radon-222 at this distance may be of the
order of 4.5 x 10 ~ uCi/em™. The concentratig9 of radgn-222 at the point
of release has been estimated to be 2.25 x 10 " uCi/em”. 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 MPC value for
radon listed in 10 CFR 20, Appendix B, will not be exceeded. Estimates 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.
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TABLE XXI

ESTIMATES OF DOSE EQUIVALENTS(ZZ)
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 mrem/yr
northwest of mine
ventilation shaft.
Day & Night Conditions
Redd Ranch 0.5 mrem/yr 133 mrem/yr 23 mrem/yr

Day & Night Conditions

Though 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 equival ~ts in
Table XXI can be appreciated by noting the background radiation tor 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
comprehensive engineering and environmental studies to form the basis

for providing specific guidance on as lcw 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 mil) 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 Radionclides," 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 I1-20 of
this report.
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allowable bodv burden for uranium, or more than 2 x 105 kigneys to ingest
the allowable body burden for thorium, or more than 4 x 10~ liver:c to
ingest the allowable 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

thorium, and that when man eats 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 U0, in several
vegetation samples. The highest value reported was 0.20 aPﬁ of U30 .
1f the sg,ple was dry then the value of uranium would be on the ordgr of
1.3 x 10 " g of uranium per gram vegetation. Thig value is less than
the recommended limiting concentration of 3 x 107~ g of ura?éyf per
gram of dry matter for food for beef cattle and dairy cows. The
applicant's environmental sampling 1~ ~am should provide data which will
serve as an indicator of the possibi. _.try 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.

s Non-Radiological

Considering the air cleaning and ventilation equipment irstalled by the
applicant to control effluents, the methods of release a - 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 Table XXIi. Though the concentrationizgg dust, 502 and NO

from the boilers at the point of release exceed the Staté and Fe&eral
ambient air quality standards (Table XXIII), the concentrationstzg, calculated
utilizing methods for estimating annual average concentrations, are
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
nen-radioactive materials is not expected to have a significant impact

on the environment.

The applicant is required to maintain the concentrations of non-radioactive
efiluents at leve.is 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 XXTII.

(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

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

QUANTITY

Design Heaaured(jo)
Sources Pollutant Specifications Valves
1b 1b
Mine Ventilation Dust 9599 — 18286 P
Shaft year y
Production Shaft, Dust 40000 2 7 2
Crusher, Headframe, y y
Transfer House
- 1b 1b
Yellow Cake Operation Dust 1126 = 45,35 ==
Year year
Boilers Solids 1577 22 o
year
50 158 &2 -
2 year
1b
N02 31540 year - -
1b
Hydrocarbons 6308 — --
year
1b
Organic Acids 9462 — et
year
Aldehydes 1s77 32 —
year
N 354 22 o
3 year

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

e e e
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TABLE XXIII

AMBIENT AIR STANDARDS IN EFFECT IN UTAH

Standard Pollutant Concentration Sarple

State Particulate 90 ug/n3 Annual geometric mean

Federal (Primary) Particulate 75 ug/n3 Annual geometric mean

Federal (Primary) SO2 0.03 ppm Annual arithmetic mean
Federal (Primary) Cco 9.0 ppm 8~hour average not to

be exceeded once per
year, and 35 ppm
maximum for a l-hour
average not to be
exceeded more than
once per year.

Based upon the measured emission values and yearly emission rates for dusts
and chemical effluents, concentrations of dust, at the site boundary the
direction of the prevailing wind, are not expected to exceed 2.4 pg/m”. The
concentrations of S0, and NO, should not exceed 4.2 x 10 ~ ppm and 0.01

ppm, respectively, 1% the digection 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 0il Effluents on Environment

One of the essential functions of stomata is to regulate evaporat.on.
Therefore, it follows that moisture stress in the leaves due to dry
climates will cause stomatal closure, Pliants in an arid environment
may be more resistant to the SO, than plants and vegetation common to
areas of high humidity and low svaporation rates. Furthermore, the
translocation of SO, from leaves of vegetation is less effective than
uptake through the Zoot 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, on the order of 25 ppm have been identified as
causing blades of grgin plants and needle tips of conifers to assume a
bright yellow color.

The concentrations of SO, from the milling operation at the site boundary

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

of the ° products are exbected tg 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
cattle have been known to graze on vegetation that suffered 25 percent
damage to ‘ts leaves by exposure to SO2 without suffering any ill effects.

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
to be 400 k-cal/m" /yr. During the life of the project, approximately 120
acres or 4.85 x 10° m2 will be removed from the terrestrial energy, pro-
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 (sec 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 progrum consiztcd of a grid

of sample points set on an approximate 2000 foot grid (see Figure 24).

At each grid point a composite soil sample was obtained in the immediate
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 identifiable
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,
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 as
compared to the samples taken from the grid,

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 fresh
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 >f the
Rio Algom operations, and thus serves as a continucus baseline reierence
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 stationms,

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 originaily proposed monitor wells were installed below the dam

(see Figure 23). The drilling of the third well was neld off pending the
determination of its most effective location relative to possible

seepage from the tailings dam,
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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
sodium. 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 « _enthic survey of
Rattlesnake pond. However, because of other commitments, the BIM has
not yet been able to complete the survey.

i Operational Monitoring Program

a. Semiannually, soil samples are taken at stations B-3, c-2,
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 wmiles NW and NE of the
mine. In the immedia‘e 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 39 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 an upward trend in activity, the points
will be re-sampled., If the upward trend is confirmed, the
samplirg frequency will be increased, the cause determined and
corrective action taken to reduce fugitive dust and/or ensure
that plant dust control equipment is operating properly.

Vegetaticn 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
addirion, two reference samples will be taken at a distance of
about two miles from the operation. At each sampling point
five-pound samples wiil 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 until
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 500, 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 urs (ium. Quarterly
ambient air samples have been obtained over a 24-hour period

at the Redd Ranch located 2-1/2 miles northwest of the . ‘ue,

the Wilcox Ranch located 2-1/2 miles northeast of =~ ».r .,

at L2 Sal and at La Sal Junction (see Figure 22), will continue
to be taken quarterly for the life of the operatiua. Wind
strength and direction are recorded at the mine while the
samples are being taken. In addition, monthly isokene.’~ 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 samplec 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,
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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 ar< uranium. Every six
months analyses are performed for re 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.

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 ta’lings area,
are being sampled monthly. Monitor well No. 5, also an ex-
ploratory 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 ntv wells are proposed and identified as D-1 {liovugn
D-10. The.rv locations are shown in Figure 24,

The applican:c'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-

gite. Monitor wells Nos. ' wu' 2 are located approximately

500 feet southwest of the tailing dam. Well No. 1 was reported

to encounter bedrock a- a depth of 15 feet. Well No. 2 penetv~ated
60 feet of sandy overburden above the Burro Canyon contact in



MW 1

Mw 2

MW 3

MW 4

MW 5

D 10

"Outside Sources"
Monitor Wells

W

Me

= Weekly

= Monthly

TABLE XX1V

MONITOR WELL PROGRAM

pH U(nat) Ra-226 Th-230 Na §94
w W,M M M W M
c c c c
W W,M M M W M
c e . e
M M M M M M
M M M M M M
M M M M M M
M M M
M M M
o C c
M M M M
c c c c
Now 1ry; check weekly for water level, then monthl:
for “a
No sampling
No sampling
M M M
c c c
Now dry; check weekly for water level, then monthl:
for Ra
M M M
c c ¢
initially, two samles one -eek apart, then monthly
composites ther' .ft |, on U inium, Radium and SOQ

= Monthly comp. site of weekly samples
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a bedrock depression. Both wells were drilled 15 feet into
the b.ushy 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,
neitheast 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 welle 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
boring, D-3, at the toe of the dam, are cased and used Lo
monitor the phreatic line. Monitor well D-9 was drilled 10
feet into the burro Canyon sandstone and D-10 was driiied
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, Runorc of Consulting Services, Dames &
Moure 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,, NH

3 3
and Ra.

during the AEC Regulatory inspection on January 3 and 4, 1473,
the inspector noted that from a selectiv examination of
representative records of environmental m:nitoring 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

ar'ea Maximum Permissible Concentration. However, on several
sampling periods the concentration of Pa-226 in monitor wells
s 2, 3, 4, D~1 and D-2 have exceeded the State of Utah
Standards for Radium. In all cases, the reported 50, or Cl
concentrations are less than the 4500 to 7000 mg/1 tﬁat 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 discharges 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 Operatioans. In addition, a uranium mill is
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
-outine 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-
wuake. 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
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 elevatior. <his 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 I1.A.10 of this
report, and because of the semiarid climate of the area, and the pro-
posal by the app’icant to provide an increase in storage capacity (27
acres) by building a second retention system as mentioned in Section
11.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 1l0-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
generate a Y§Y? height of 10 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 th?3§’111ng ponds is not expected to be a
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 ‘nvolved, it is believed that waste liquids would not reach any
flowing stream, Should such an accident occur, the AEC must be notified

(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,
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and informed of the approximate time of the accident, estimates of
quantities of liquid and solids that have escaped, and the meti ods
being used to contain and clean up the spill. The environment:l 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 dryin, and packaging system. In-
vestigations, by AEC Regulatory Operations, 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 wer: to occur, the surrounding
area would be surveyed for uranium and contauinated soils removed and
recycled through a mill circuit, thereby minimizing any environmental
impact.

If in the course of operations bulk container of toxic chemical were to
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 cau 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 could
be involved in an accident. 1In 1969 the accident rate ?or 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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of an accident occurr&ng in a watershed has been estimated to be one
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.5., 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
frequency of 1.69 per million vehicle miles, the nupber of accidents
occurring in 5 miles of bridges would be 8.g5 x 10 °, 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
.f these requests for assistance are handled directly by the State (34)
Radiation Control Officers or one of the interstate nuclear boards.
However, should an incid~.. be judged by one of these agencies to be
beyond their capability, tb AEC would be called upon for assistance.
Depending upon the circums.ances of the emergency call, the Regional
Office can react by dispatching a radiological emergency 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. 0. 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 provide assistance
as may be necessary. In addition, technical, scientific and medical

advice will be available on matters pertaining to health and sufety
problems which may be crcat~d as a consequence of the incident.

1f the incident were found to be a hazardous situation or have potential
for expanding into a highly u.desirable situation, signatory agencies to
the Interagency Radiological Assistance Plan (IRAP) could be called upon
for additional assistance., The “ederal 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
arrangements to be used in the event of a major accidental release or
loss of conrcol of ridioactive material which would seriously endanger
the public realth or safety. Through the IRAP, it is expected that
Federal ageucy resources will be able to: mitigate the accidental
radiation exposure of the public, minimize the spread cof radioactive
materiale into the environment, and carry out countermeasures appropriate
to the control and removal of radiological hazards, 1In 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, eauipment
and specia*3gsrv1ces from which assistance can be selected is quite
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 2880
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 uumbers
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 Agreeme-: GLranch

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 occasicns 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 wmine entrance
will be sealed with a ccncrete 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 Augnst 1973 it was
reported to be covered with grasses (15 to 20%Z) 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
stated that in order to reduce radiation from the tailings to acceptable
levels 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 scil, 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
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 ir Tucson,
Arizona, 1972, 1If 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

*On May 14, 1975, the Utah Division of 0il, Gas, 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
erosion. 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 stracegically placed around the area
will assist in keeping birds and animals from eating seedlings. Other
alternative methods are available for stabilization. A few ?Sbshese
techaiques and associated costs are identified in Table XXV. The
costs shown are for stabilizing a tailing pond of approximately 80% pond
area and 20% dike area. Dikes cost approximately 257 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 stabill.zation, 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 thickn~ss of soil cover required.
fopending upon the results of the "as low as practicable" studies for
uianium 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 wil. 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 cailings 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 initiite 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 uniil 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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III. ADVERSE IMPACTS WHICH CANNOT BE AVOIDED

The environmental effects whi:h cannot be avoided are:

* The release of small quantities of radioactive and non-radioactive
materials into the environs surrounding the piant.

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 from 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 energllproductivity from
the ecosystem of approximately 1.94 x 10" calories per year
of operation.

Temporary shifting 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.
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IV, ALTERNATIVES TO THE PROPOSED ACTION

A. PROCESSING OF THE ORE AT AN EXISTING FACILITY

The ore frow 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,
compared 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. Usiug a 10Z 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 traiiic
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
leach process the most desirable from an engineering standpoint., An
alternate acid leach process for this ore would result in significantiv
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TABLE XXVI
ECONGMICS OF CONSTRUCTING MILL
CASH FLOW
$'000
INFLOWS 1972 1973 1974 1975 1976 1977 1978*

Before tax savings 970 1770 177¢ 1770 1770 1770 1770

Taxes
State/federal 260 480 480 480 480 480 480
Property 50 90 90 90 20 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 Y46 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 $4,500,00.

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 jyears.
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higher costs for chemicals. The acid proces -jould 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 STORAGE

Though underground mining practice may include the return of
classified tailing sand to the mine to ti1ll 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 + _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 507 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 cozrse fraction
promutes the consolidation of the deposits. The fiue fraction,
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 radiocactive 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'
gui'elines 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

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

the 1970 edition of the "Industrial Ventilation Manual of Recommended
Practice, American Conference of Govermment Industrial Hygientists,"
and that this equipment will maintain dust emissions to less than
that required by emission 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 nsed by the applicant is that which is usually used
for medium to eavy dust loads. Based upon these facts, the
applicant's dv «t emission control procedures are considered to be
consistent wi-n the present state-of-the-art in uranium milling
technology.

E. SUBSTITUTE ENERCGY SOURCES

The chairman of the QS?,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.
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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 will 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.



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 milling
facility. Releases of radioactive and non-radicactive materials will be
maintained at low levels, i.e., below applicable limits. A continuing
environmental monitoring program will provide a basis for detecting and
assessing any environmental impact that might lead to long-term effects
s0 that timely corrective action can be taken if required.

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 bhe
little different from the surrounding area.
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VI. IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

About 8.4 million pounds of natural uraniur 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.
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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 important 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.) in concentrate
form 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 cpuld 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.

> 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
Algon project are itemized below. For the most part these costs are
not quancifiable.

p The Land - There will be a temporary reassigmment of about 120
acres of unused land. This amount of land at Rio Algom's site
will sustain appro: iately 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
project. 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 Conside’ .:ions - There will be a slight
increace in population and aaditional 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 'he ap icant will result
in small releases of chemicals and radioactive .aterials into the
environs surrounding the site. Because of the small quantities
of materials involved and the dilution and dispersion that will
oicur, the potential environmental ‘mpact is not considerea
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 licensiig of the Humeca 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 time;
depletion of a natural resource; and the discharge of small amounts cf

chemical and radioactive effluents into the environs of the mine and
mill,

The benefits are expected to be: the recovery of 8.4 million pounds

of natural uranium (U 08) for use in generating electricity; stimulation
of the local economy Ehrough taxes and direct employment; the conservation
of ocher 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 toval 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 affe~ted by its operations, adverse environ-
mental effects are expected to be tor outweighed by the benefits to be
derived from the project.
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VIILI. DISPOSITION OF COMMENTS RECEIVED FROM FEDERAL, STATE L.OCAL
———— e e e P TRUERAL, DIALE, 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 th¢ 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,



TABLE XXVIT - TABULATION OF ACENCY 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
11, Page 46
Appendix T
Environmental 3s More detailed information required for the total I, E, Page 11
Protection Agency tailing retention system to allow a comprehensive 1, F, Page 24
evaluation of the environmental impact and the 11, B, 12, Page 4
long-term impact of the tailings on the environment. 11, ¢, 10, Page 9
Appendix C, D, E
24 Provide more detailed information about the 11, E, Page 29
applicant's total environmental sampling and 11, C, Page 6
monitoring program and corrective actions that 11, C, Page 9
will be used if monitoring program indicates
a need.
3 Provide more detailed technical information about 11, C, Page 6
the applicant's air pollution control systems.
4. Provide more information about the control of the 11, C, Page 7
excess mine water which contain radium-226. Appendix H
5. Provide more information on the hydrology of the 1, 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 wildlifs forage and ranchers of the area,
6. Provide more information about the methods used to

supply fresh air and prevent contamination of fresh
air in the mine.

I, 1, Page 40

¢-111A



Commentator

TABLE XXVII - TABULATION OF AGENCY COMMENTS (contd.)

Substance of Comments or Critiques

Section Where
Comment is Covered
in Text and Page
Indicating the
Start of Coverage

Environmental Protec-
tion Agency

8.

9.

10.

11,

12.

13.

Describe how non-radicactive industrial wastes
will be disposed of.

Provide all necessary information and data so
that concentrations of effluents in the environ-
ment can be verified.

Recommendation that the present tailing dam not
be raised as planned by the applicant.

Correction on Utah State Air Standards

Provide Operational Mcnitoring Data for Mill
Source Emissions.

Indicate who will receive reports of excessive
discharge levels and include this as part of the
monitoring program, and indicate the frequency of
AEC inspections.

Recommendation that land occupied by the tailings
not be patented or if patented that the covenants
be attached to successive transfers of land in
question,

11, C, 2, 3, Page 2
11, ¢, 7, Page 3
11, C, 10, Page 4
Appendix G

11, D, Page 19
Appendix P
Appendix Q

11, C, 10, Page 13

II, b, 2, Page 27

11, E, 2, Page 38

11, C, 1, Page 16, 14

11, D, 1, Page 22
Appendix N
Appendix Q

11, D, Page 25
11, E, Page 38

11, E, 2, Page 39

1I, G, Page 49
Page ix

£-111A






Commentator

TABLE XXVII - TABULATION OF AGENCY COMMENTS (contd.)

Substance of Comments or Critiques

P L Er———— N v p——

Section Where
Comment is Covered
in Text and Page
Indicating the
Start of Coverage

Department of Agricul-
ture Soil Conservation
Service

The fence used to prevent access of sheep and cattle
will not prevent deer and other wildlife gaining
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.

Correct the terminology of forage density to under-
story density.

Correct the terminology of usable to total annual
yield.

Correct the terminology of rattlesnake area to
Rattlesnake Pond and Morning Dove to mourning dove.

Describe how non-radioactive industrial wastes
will be disposed of.

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

The tailings area would need to have a
livestock-deer proof fence and be maintained
indefinitely.

11, D, Page 24

1, H, Page 37

I, H, Page 37

I, H, Page 37

11, ¢, 2, 3, Page 2
I1, C, 7, Page 3
21, Gy 19, Page A
Appendix G

11, G,Page 44

I, A, Page 5
11, G, Page 46

R R
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Commentatcr

TABLE XXVII - TABULATION OF AGENCY COMMENTS (contd.)

Substance of Comments or Critiques

Sectir. wnere
Comment is Covered
in Text and Page
Indicating the
Start of Coverage

Department of Housing
and Urban Development

Primarily concerned with (1) the effect of a pro-
posed action on the urban environment and, (2) the
consistency of such actions with the comprehensive
planning for the area. The concerns were satis-
factorily answered by the applicant,

Utah Department of
Development Services,
University of Utah

6.

Provide an analysis of the natural radioactivity
present in the ground water.

Assurance needed for performing surveys of mine
water discharge,

Concern about the permanence of and the technique
for raising the tailing dam and desires assurances
that this question be resolved.

Question on the amount of the surety bond, $126,000

for reclaiming the property, i.e., does it take
into account expected inflationary effects.

Assurance requested for no deep well disposal of
excess water.

Recommended a coatinuation of the proposal for
seeding and followup seeding of the tailing pile.

I, B, Page 5
Appendix T

I, E, Page 17
I, E, Page 18
I, E, Page 19
I, E, Page 20
11, C, Page 7

11, E, Page 36

11, ¢, 10, Page 11, 13

I1, G, Page 45, 46

II, C, Puge 9

11, G, Page 44

L-11IA



Commentator

TABLE XXVII - TABULATION OF AGENCY COMMENTS (contd.)

Substance of Comments or Critiques

Section Where
Comment is Covered
in Text and Page
Indicating the
Start of Coverage

Department of Trans- L« Data pertaining to the leaching of materials from 11, 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.
o Provide more information about the interrelation- I, B, Page 3
ships between social, economic and human values Appendix T
within the project areas of influence.
3. Provide data relating toc the potential long-range 11, 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 11, D, Page 24
small animals out of the area. Depending upon the
circumstance, a fence with smaller area may be needed.
S Discuss the use of the tailing pond by waterfowl

and the possible effects on the waterfowl.

11, D, Page 24

8-1ITIA



Commentator

TABLE XXVII - TABULATION OF AGENCY COMMENTS (contd.)

Substance of Comments or Critiques

Section Where
Comment is Covered
in Text and Page
Indicating the
Start o Coverage

Department of Interior

8.

10.

11,

There is no record cof a Federal lease to Rio Algam.

The tailing pond is located on millsite and unpatented

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.

Make appropriate corrections to the name of the
blacktailed prairie dog and to names and locations
of Historical Sites and Landmarks, and contact the
State Liaison Officer of Historic Preservation.

Have a professiunal archeological survey performed
of the area to establish the presence or absence of
archeological resources,

Provide more information about the geology and
hydrology and the effects of mill effluents to
underground aquifers, and the effect the oper-
ation will have on the arawdown and recharge of
the aquifer. In addition, provide more informa-
tion relating to seepage control of effluents
from the tailing pond.

Recommend that the power line design should con-
sider proper protection of wildlife.

Show the venting of the leaching autoclaves and
the precipitation process to the atmosphere on
the flowsheet,

I, A, Page 1
11, G, Page 44

I, H, Page 38
I, C, Page 10

I, C, Page 10
Appendix B

I, E, Page 11
I, 1, Page 40
Appendix C
Appendix D

I1, C, Page 13

I, I, 2, Page 44

i, I, 2, Page 43

6-1I11A



TABLE XXVII - TABULATION OF AGENCY COMMENTS (contd.)

Commentator

Substance of Comments or Critiques

Section Where
Comment is Covered
in Text and Page
Indicating the
Start of Loverage

Department of Interior 12,

13.

14,

15.

Discuss the measures for preventing the surface ore
storage from producing dust, and comment on the
value of waste rock.

Provide information on industrial safety precau-
tions in use and storage of reagents.

Concern about the raising of the tailing dam was
expressed as well as the need for a diversion
channel.

Additional information was requested relating to
concentrations of effluents and their effect on the
biota. In addition, more detailed information was
requested for the applicant's total environmental
sampling and monitoring program.

11, B, Page 3
11, C, 1, Page 6
11, ¢, 6, Page 8

Industrial safety
precautions relating

to inplant activities
not considered to be
part of EIS. Unplanned
and nonroutine events
concerning non-
Radiological Reagents
covered in II F 41.

11, C, Page 13
11, C, Page 17

11, D, Page 19
Appendix P
Appendix Q
1I, E, Page 28
11, Page 4
I1, C, Page 9

Federal Power 1.
Commission

Require more data as to load characteristics, peak
demand or energy requirements to estimate the effect
on the bulk power system supplying the area.

1, I, 2, Page 44

OT-11IA



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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eting actually stermmed from a misunderstanding on the part of Rio

(and possiLly others) that the proposed solution to the toilinss

= sudnitted by us (which was to construct a diversion ceaal) wes

+y solution to the probiem and that action was fo be taken imredictely
L8 construct the ditels.

A fication of what was meant by our repor: is that a problem does in
£ ist. The hydrelogy was not computed to chaek the desirn of Rie's
daz but only to mace it statistically clear that a definite a-ount of
water coes flow in the warersned in guestion. The oaly lo?g term hydrolozy
£igueres available are for 100 year frequeacy storms aad since the tailiags
arsa will be considered a hazard for at least 1600+ years, the intensity
Bf 2 storm dceurring once during this period would be far in excess of
that of 3 100 year sterm and impossible to sccursteiy compute. 1hne
intantion of the ditch design was only to show that the tailiags arvea
cocld Se isolated from the rest oi the watershed.. The purpose of boix the
hyrdrology ané éitch dasiga was only § to oifer at le2ast one altermative

solution to the prodlem.
: , st 3
The hydrology and ditch design werz subaitted as a Foluzion to ;he prodlen
as theuzh the miiling operatioa had been completed and the act
oparations were abpout to conclude. However, in 10 o- 15 ychra, ;echna-oaj
may procuce a method for more efiectively coping with the problea than
the diversiom canal. ".ae submission of a canal design was done not cnly
to ofiar onma p¢ssible solution to the problem but to encouraga the othe
parties involved to submit alternative proposals which would be equall
eifective; then i ech:alooy did not pror"ce more ef fective met"ocs

s

2

2 the nilling operations will probably continue for only 10 to 15 vesrs
& size of i zailings poad will cosr litely be adequate to handle all
r372d vunalT) thavefore, £1 it will no:f de absoiutely necessary o
fuet the civersion canal or employ wha :r othar method is Jdecided
vazil o.erations cease.
fpalswing are some of the itams waich shoulc e givea considerstisa wien
Sen® SLipHlations rvégarding toe mill sive.t

Will the site becom2 private land? 1If not, the problem will be ours
s & long tiza,

Tha 83ips <o not have to specify that a diteh will be comstrucsed;
however, they should be specific emougn to require Rio's full coopera:ioa
at conclusion of ouperations.

‘).
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3. If the stipulations are not specific emoujn we may find curselves
a position of having to provide continuous extensive malatenance

industrial waste area virtually forever.

4. Although Rio Algom seems to be a good company to work witl now - a
pronise made now can be easily forgottea in 10 or 15 ycars ualess it
is in writing.

ill

S. Put the “monkey oa Rio's back" for environmental protection during m
operations.
6. If the tailings area is not covered and revegatatad d y tailings will

be the surrounding area by the strong winds ua ich prevail

in

carried to
this area.

Stipulatioas

During Miaine and Milling Operations

nsure that
of the will anc
.c.

e

to

precautions shall be taken by Rio Algom
by radioactive materials outside the conlines
shall not exceed safe limits as prescribed by A

All necessary
contamination
tailings area

In the event of excess contamination outside the =ill and tailings area,
the Rio Algom corporation shall immediately notify AZC and if the contamiza=
tion extencs onto public doman the Bureau of Land Management shall also te

notified; Rio Algom shall then take such corrective action as may be ceered
necessary oy the agencies involved.

Afvter Mirins and Milling O

]

Upon conclusion of operations Rio Algoem shall "secure’ the site in such a
manner 25 to preclude contamination cf the surrounding area I any manner.
Thesa stess shall be consistent with zood enzineering practices and ssall
use the best techaslogy available at the time. All measuras taken to
dt&b-;;;u cha site shall be approved oy the dursex of Lunc Fanagerent

prior sastruction and shall also be subject te appreoval 3y the BL upsh
co:pla:ia1.

Any meintenance requirements necassary to maintain the stabilization of the
area in satisfactory condition snall be done Dy Rio algom in & manner,

and at frequency suitable to the 5L

e /iz, zf}fkfé;.‘r”'

2 2y
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UNITED STATES GOVERNMENT -2 1791

(u93d

| Memorandum 2 g 0 w0

Director (723) DATE: FEB 1 1974
State Director, Utah

Rio Algom Eavironmental Impact Statement

Mr. John Y. Cole, Presidant 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 between
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 review
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, straddied the north-south section line betwcen
sections 20 and 21 T29S, R24E SlLM andwere in conflict with Rio Algom claim:.
Ha further stated these claims are recorded in the San Juan County recordcr
office in Book 456, pages 672-675. Information of record in this of fice
indicates these claims are possxoly in conflict with Rio Algom's Audrev
Mo's 15 and lo, Salty Dog No's 2 and 3, Pasco Fractional .No. 1 and Lonnic

No's 1 and 2, Frantion 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 ownership of mining claims are resolved by
civil actions in court between rival claimants,

The question of whether the Rio Algom Corporation should be encouraged to
apply for patent on their mining ¢l drs and/or the tailings disposal site,
or whethzar the lands should be ratained in federal ownership at the
conclusion of mining, has not been resolved.,

The major problem is of course, the managenant of tailings disposal site
containing radioactive waste materials at the conclusion of mining and
milling activities, Should this area be retained in federal ownersiuip or
should it be allowed to go into private ownership? By memorandum dated
July 13, 1972 and July 31, 1972, we have requested guidance on this subje
from your office.

To date rno benthic survey of Rio Algom's fresh water pond has been condur
(See attached copy of tzlephone confirmation),

\
Attachment - _ ,
/"p‘,\“. { o, Loy,

CFHO B3 210 1 In ra

3
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Y | AMINDED MOTICE CF LOCATIO

Notice is hereby given thot the undorsigned claims by right of this amended notico of location
s S
*ho - ./4(44 ,/~.__.‘../ 3
7~

mining claim £2222 feet in length by g’ £2in width on this, the lede, vein or doposit beor-
/a = f' / A ’

{ - / 7,
O . 4 ‘——“—Jf‘; z &

ing voluable minerals, situated in the

. . z -
mining district, County of __.._._.__._._..'/,.;’// APt

State of Utah, and marked on the ground as follows, to-wit:

Beginning Jzﬁ.fce' L 4’/'// _of this location (Discovery)
Monument, at the C i s 7/ end Center Monument and running

thence__vg/g:).j / A ;// 300 feet to Jﬂ// corner No. 1;

thenco_ddﬁ.// 4‘,// 1500 feet to (/1// corner No. 2;
thence _A/ j '// G600 feet 1o, / ’V corner No. 3;

A S

/
_45Jj // 1500 feet to __Afé corner No. 4;
S/;vz////cflé 200 fect/o ploce of beginning, including o!l Dips,

-&’/}"(’;{ Colivmmr 73 _J"‘//:Z.f":(',,‘,:r’.’
Spurs, A nd Vortc'sons (0' zer =
lﬁd/){ Prof ‘///7‘5(( 2/ f/’clj A‘)ﬂ’#[—‘j/(/)¢/// % ':
g7 £= -y
This bemg the sume lode or mining claim originaily locoted on the. __rAC_:, o _duy uf
,_:__“
/0/‘)44-/#/ l9=1_3 ond recorded in Book - 2-7_, P . / ;__, in the
e z &
office of the County Recorder of 2 ,; PPtk = C_c; pr'}, Utch,
.2 SO
This amended notice of location is made without any waiver of any: g'nviou'.c?g ocquied rights.
. ) Lz - W
<O’
g =
e
e
[ iR
m -
; ., vE
Dated this L2 ‘/doy of / 44.’/,.«’/{/ »-é E-,-';;; =
o P ke |3

Entry No.. ZL..LML é /Daf‘fn er
neconded 3L LL0is I, 1«"? posk ¥ FFPaz .22 Semce LY r/
L PAID Rccﬁ,'}‘,’,'fsﬁ: f ey, Uth S2; Alarns Lol (o
s (RS i S2 0 Lake Gty Hch.

rd
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2’4853 ANTNDID l.".“:l??? CEICTATICNH

e —

Notico Is hereby given that the undarsigned claims by right of this amended notice of location

the — —— . 2udrey # 16 __ _ he m— i

mining claim 1,500 feet in length by___600___in width on this, the iode, vein or deposit bears

ing valuable mincrc's, situated in the Rig Indian

mining district, County of San Juan

State of Utah, and marked on the ground os follows, to-wit:

Beginning __20 feet Easterly, of this location (Discovery)
Monument, at the Fast end Center Monument and running
thenco southerly 300 feet to SE corner No. 1;
thence____Westerly 1500 foet to SW corner No. 2;
thence northerly ¢00 feet to ) corner No. 3;
thence___ €asterly 1500 feet to NE =Zorner No. 4;
thenco  southerly 300 feet to place of beginiimy; inclgimg alf :?ips,

. . - S -
Spurs, Angles ond Varigtiens.  Corner No. 4 of this claim is ©.7%0° 25' E and

S aan oy Premom: Slasn V¥oninds .u = § "D - -
Ldgsenu Al, . LICH ThS WoSt guartcy corner of Section 21, Tvr, 58, o, 28 ™7,

-L- - .1- ' .. .t i n . 338
s I’Th«s&bumg the sume lode or mining claim originally located on the-2ey 10th, i) of

g

| & P —~ 3 = "" '
octc or 1953, ond recorded in Book ——27%; 5 Page 428 < sthe
LB -y e
office of the County Recorder of San Juan i.- = * Couni’, oy Utah.

. .

-y 4
This amended notice of location is mode without any waiver of any previously ocquired 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. 2';'3)- b
» X @
S
of 4
o
¥ e N
Dated this ____20thdey of ______August e T g,i 8
2 ; L
= )
7 A 730 3 =
Entry No 7 e Il / o g
Recordci"/”‘/ﬁ‘ﬁl 2 L2N. Book":..J_/..Fa;eﬂfJJ ~Rartner 3
ARVILLA E. \WVARREN JIMCO, Ltd. for and on behalf of
FEE PAID Recerder, San Juaa County, Utab O~ners of Claim
?I& L ﬂs.:."'w"“l’/""' e Dot 821 Kearns Building
s i y 3 > . oY

Cals take Cite  I1tah
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OF LCCATION
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NOTICE IS HEDEFERY GIVIN. That the undersisned, having complied with the requirements

of SECIION 2321 of the
fomns and Reguletions of the District

width, on this the . Lonnie. /2 Fraction.

REVISED STATUTES of the United States, end the Local Loy, Cus-
. hias located Fifteen hundred feet in length by 45&Teel in

.Lode, Vein or Deposit,

bearing Uranium, Vanadium, Gold, Silver, Copper, l.cad nnd olhcr \nluublo minerals, situated

Unorg;nized_

Mining l)ls riet,.. San _Juan
marked on the grourd as fnllmu. to-wit:
Beginning .......50 .

Monument, at the.. . Hort.h.

thence........ ..4.,.4&'3030?1)' "Y"i‘fect to NE.. L —.corner monument No. 1;
thence......... ‘.SOU&}!“I"IY. e 1500 feel t0. SE . ... _comer momnnent No. 2;
thence.............JMlesterly ‘Wfi fzu 10........ South.. ... ~nend center vmuumenl'{
thence..........Xlesterly .. . oy foet ton .Sl e . cOTIyer- ummnn-M No. 3:=
thence . ... Northerly l”(’feet to.... N .. ..A.COI‘I,,J monun. 4t No, ;- 3
thence.............. vasterly ... \f'fcc! to place of beginning; mcludr 1 ,.:ll Ihps Spues :
Angles and Variations Location monument _is 1,090 fect o“ Ezand =5 faef
. West of the Vest Quarter Corner of Section “.” ”‘2‘%, R24e, -
. I S [T S
O oo e
- e - - X i amsssilip T
-;; ‘
- - L L T T PP ———— - .’ . 53
- Jis =
The above described Mining Claim shall be known as the M -
- ~n
e Jionnde §2 Fraction S
~2% =
Located this..... LS. . byl EE 19.08 . e -
3 o
NAME OF LOCATOR: | 2* =

196 QUAuls DNGINERING, GRAND /0CT IO, CONO.

Entry No. L2 8328
Recorded. Mﬂﬂ:fl ’? Bock £3¥Paze % “¢

ARVILLA E. WARREN
FEE PAID Reco'dc; San Juan County, Utah

8.&2_-:.?;_-8@”/ @,f 2 2878 rBeputh

- ———

Jdskon Valley Area....ooom

i IR o i in st s i smimissmen D,

...... Cmml\ State of Utah, the localion being described and

R (7S — Northerly.......... of this location (Discovery)

vreennd conter monument, and running

By jj:m /{J J’L]Wak\

b it

J/m co L‘/(/‘

52/ /(/cnr-nr.s ./S’ur/r/"'y,
S‘q// Ané(" Cf‘/// OV«/
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P \..c Entry No. __L._L._/_.\./ 2
¥ X _‘!"f'rfr' Ay 2248 “’t/J 20480, Book 26/ Page.. (/5]
G r‘ZOTlCE OF LC c"; ' "‘l ARVILLA E. WARREN
’r 129622 Fel PAID Recorder, San Juan Cuunty, Utah
: W2 wllastin B Wil |
NOTICE !S HEREBY GIVEN, That the undersigned, having complied with Section 2324 of the
Revisad Stotutes of the United States, and the Local Laws, Customs and Regulotions of this
e e R R e
Mining District, ha. S located Fifteen Hundred Feet in length by Six Hundred Feet in width on
this, the Lode, Vein or Ceposit or Sedimentary Deposit bearing gold, silver und other precious
meials, situated ........ A T et e SR T e SRR e e S
AN P T R A S S
.......................................... Seerid 21
in ..)0/‘/ J&’A’\/ County, State of Utah, ond descnbed ond morkcd on the ground as
follows, to-wit:

Beginning ...< /67. ....... A e 5’—[?‘7 ................................... BF this location
(Dsscovery) Monument, at the ... d4/&37 . ... end cemerfﬁ-vumer ™ and rummg
thence /\(‘07’?\\2‘-7/ .. 300 feet to....... N("‘i c;c;rt;ér mon-::mem N3 . 1;
thence SZZREY. . 1500 feetto ... NE . c"m"r mo‘ﬁdmem M- 192
thence SQ‘..T?"Y“/ e 600 feet tosé’ .................... ¢8rner maoment |\ =3;
thonre IA"f§'7 Lt 4 . 1500 feet to....~2 Y ... Ebmer moqymem l 3. 4
thence I&c‘/'l—lfl?‘-‘ ................. . 300 feet to ploce of beginning; nh'.,.dung %Dp... -purs,
PNOIE D VRIBIIORE s cssviossnmniommmsstimsmmmsitiicuscas st ses sadhr s e i s i s g oo asied

b ey . TS (’14#1 NUNS... SAcTy. DQ( R
" N THE. IVEST and  THE ..
g i+ ) T SiADLAD.... (K’c'..c.’.(.’ ..... anl.... /7/?//1!&’71‘ ...................
» " .....................................................................................................................................................
a0 R R N R T
g Eé.‘ gesral i ,m“;g e R
S g S s . S ﬂmy?f/ & fr
”-f':l; Deé sAMRE OF | ?z ’u‘"(/[li c‘,zz‘/:ﬁ’; ........................
Y LOCATORS AT R ciocmrinemensrnesion -
Lecated this 17 .....................................................................
duy of --D[C[Jé.’{._.a’

A D w.l? J .................................................................. -

TINAR IROEPERDENT FRIATIRG ~— BOAN. ViR

99 //S
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W-si15 AMENDED NOTICE OF LOCATION

Notice is hereby given that the uidersigned cloims by right of this omended notice of location
the e ’/%’,Z/;}t:?:{" e
mining claim ;9349 feet ~ length by (G€2€7 in width on this, the lode, vein or deposit beor-
ing voluable minerals, situated in the _ -_..__.é‘;&:,ffxl/a:c:' S PRI,
& o -

mining district, County of ot N edai o

Stote of Utah, and marked on the ground os follows, to-wit:

Beginning S feet L&’c:s’zé‘%’ __of this locaRdn (Discovery)
o g
Menument, at the ,.,v,%j > _endCenter Monument (k:i;;_:-funn-r% < SO

3 o
thence %‘(/-)%'/%_ ****** 300 feet to__ Af/_ml/[/_ 27 2};&0"‘3’?1 ¥
thence___ 75 ',r%_,_ 1500 feet 10__.-%/_’.7_._, )

- ccrré'r‘-'._ : L2
thence 55‘ ((%.‘//_..*__._..- 600 feet 1o k..f[’ N :
thence__,l(j/:fA?/.’/ 1500 feet to __ _(»7 M/ il

g
o
'hence._AzL%//_-__._,._ 300 feey, 10 place,of beginning; includiag gil Drps,
7~ p/ ./'/;"‘f/ﬂ//,/l} (/ovier 75 9400/':“’4"{'
4 - 2 - i < -3 S
Spurs, Andleg.and Vorotony C0 =0, See. 20, 7225, RRE LS SLEIM.

v f
This being the sume lode »r mining cloim originally located on the. 22" /’(_.Adoy of

gy SOMNET S 3,

. 163
- epy COTTERINOG. 4;

i aRYVY
WOIN3LND S0

'
"

Blaniszy p ovig

,,Z‘C'flle’/’ 19 6.3, and recorded in Book 3G /., Page /45, in the
7

office of the County Recorder of __ “4’1..’.:@” County, Utah.
This omended notice of location is r  de without any waiver of any previously acquired rights.

| &=

=

A = . : .

Dated ohisﬁ./_’_day of /«'/""-7'17 - }7 19 LE ' §

e £ # (: 1 ,;g

o / /4&'\_ A LS an el it
try No.. L4 = &2 L5 , fartnem

Recorde %{fm/é-?jﬁ\ Book# 34 Page &L " WA é#/,

FEE PAID ARVILLA F WARREN - #
Recarder, San Juan County, Utah §2/ /(/c_‘l A = ///N«)

‘9 / ”
sad o aué.észflwegxzy sa it Loke CiFy (I

e S ——

4
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NOTICE CF LOCATICN

——

E-571;
NOITICE 1S HEREBY b.‘va That the undersigned, having complied with Section 2324 of the
tpd States, ond the Local Laws, Customs ond Reguiotions of this

Revised Stotutes of the U

/7)01'? Az e LN
Mmmg DistMer, hovl .c_.c\,'cd Fiitezn Hundred Feet in le gth by Six Hundred Feet in width on
silver ond other precious

thit the Lode, Vein or Dec c,ior.,fdmm'or, seposit beoring aold,
myared Qbg~ 777//'6 NaRT4 h/ﬁJ/r"(/;/ 7‘775(_ .......
/5‘/7 N1 @ op/oq 77// "

S‘ n “/‘/? J7. . County, State of Utah, ond described ond morked on the ground,

osloﬂows to-wit;
Commencmg ot this locetion monument and runnin ,‘,;O hﬁjl'/ to Center end 3tcke
I; thence 1500 c"A‘I’,( to Corner No. 2; thence 670
r No. 4; thence 300 .sfw.r.. v 12

meta

thence 300 "Z/a,:( to Corner No
M to Corner‘ZO 3 ihcrce 1500 ‘/Zlaft"fj to Corne
S s En 2
Center end Stake; thence ’O f A 1 to place of beginning. &
B
IS O Do S S g R PR o el A S R B i e T B T £ a0s 4 S S 4 DA s S S R TS S A A SR TS NS .....J;.é..........ins
s <
= J L
L R LN - ..
.‘ -—
© = -+
. —
- ..t - ﬁihn = ./'.,’

This Mining Claim shall be known n
- ,Hf/f{j s ’5 A .
Mining Clatm. NAMES OF e S s RSN LT

recoted wie /028= | LocATORS /{-«cl'ﬁk wPREP. PP |
vy, . TR ) " TR e i N BN BTN IO S 2 )
LR

TEE TS RBETIRMERT - B0l wiam
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Appendix A, Reference 3
ey A A-l:’
W.4350 AAENDED 1 OTICE OF ICCATION

Notice is hereby given that the vndorsioned claims by right of this amended notico of location

/ / -~““~".’/""’
SN — %f.‘/fat," A, ’

tho ..

mining c’oim//.\"’??é'_fc‘t in lcng'h by. 5 L2270 width on this, the lode, vein or deposit b or-

/ - g r
é“‘*—’_—‘é‘ dd’/cn ’f -
. &
mining district, County of 2y T -

- 3 ¢.._.. -(4'

ing voluable minarals, situated in the _

State of Utah, end marked eon the ground os follcws, to-wit:

Beginning .72 fcot iyt of this location (Discovery)
r
Monument, ot 1} 8 _ ,f,,;_, 7 _end Center Monument and running

thence .‘,‘/ YZ'I;// . 300 feet to ,5 [’
thenco_ £z e «/c:f/ 1500 feet 105~ L4/
thence _A/c:'_.’_’ /_c
thence __,45"1 /

corner No. 1;

corner No. 2;

Earner No 3;

2
1500 feet to _ ,A_/J[’:,_:l "" A ‘»mer Nq 4;

600 feet 1o /i ”/

\\\2

o ¥

thence ,.,_-“4 # - 300 feet to place of begin: "1 mclv,- ‘ng all (7\ '8,
>, 27 $4 o Fo F ‘fvr/-c,..-

Spurs, Angl~s and Vanot)ons / s q/‘: ’zf ,',‘../(:':"/; s Lo .--;'c ) L
,44/)//,’,.‘.,1, W,‘/ ‘((,4//‘9-}'} At o~ ar . ‘v'f’. :.. c)',,.
/ This being the sume lode or mining cloim eriginally located on ﬂw P28 .-..u._l.‘."i/ ‘of
_&é{_c,- 19273, ond recorded in RBosk < -~ Pogec/c 7 “Pn the

; 7

office of the County Recorder of 2 Zf;:a County, Utah.

This amended notice of location is made without any waiver of any previously acquired rights.

L3
-

Dated thls_Z_L(/dcy of /5// veff/ “lb‘

o

lm Z ?Jm aika
" Bty Mo M = 475 5 0 /ﬂr‘fner‘

i Xoan o Book#7%pag0 26, Lalimmal v 74/ 53
o ARVILLA £ wAnAoN

' w‘«ﬂdm ,an[ n’L sinty, Utas 8.2/ /<e’r?f‘nr ‘5/14//:'7
"IC' e s / et e A 8, 7 /-/ 1/714(; (,fy o (/'/14 )4

NIUdTA 3 TITIARY
Liusen b ooy

PANACY NYAT NTSHICN0D TN

76
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/ a "r.,n;< :\v ::»r oy \ \\.: \.
/;’4185)5 ANEIDID ROCE OF LOCATION

Notico is heraby given fhot tho vaderdignza claims by right of this omended notice of location

the oo huCYOY & 3 | A R, L .

mining claim 1+ %00 feet in length by €00 __in width on this, the lode, vein or deposit beor.

ing valuable minarals, situeted in the e Big Irdian pr..

San Juan

mining district, County of

State of Utch, and marked on the ground os follows, to-wit:

Beginning __20 ____feet Easterly of this location (Discovery)
Monument, at the East _end Cenier Monument and running
thence ___Boutherly 300 feet to St ___corner No. 1;
thence____Westerly 1500 foot to sW corner No. 2;
thence___Northerly 600 feet to aand corner No. 3;
dinee_ o Sentewly 1500 feet to " -:,: b :’;":corner’go. 4,
thence ___southerly 2090 feet to ploce of beginr.\m}f!l; inciic,img ui[_"fg.‘}ps,

e 5 Sl ¢

-
s

Spurs, Angles and Vorigtions. Corner No. 1 of this claim is £220° 25! E ancik

?y‘.of

Mas

1,440 ft, from the West guarter corner of Section 21, TS S.,=R. 24 . ¢

S-L.% :'1. L £ . ..,f?‘. (’f"“'
Soahg the seme lode or mining claim originally located on the; =2 10+ »
g th lod g cl ginally located on the:; 22 ey
= '::‘ e D

October 1953, and recorded in Book 27", Poggr2 4270 \in ihe

office of the County Recorder of S§an Juan County, Utah.

This amended notice of location is made without any waiver of any previously acquired rights.
Amendcd Notices of Location are recorded in the office of

S 14007 929y

the County Recorder of San Juan County, Utah, in Book 245, :,’3.
Page 224 and Book 434, Page 76. 8:
-
i
Dated this __20th doy of August . l’?'_ﬁa_. Es
. . . 0 o®
- .= A@m f ﬂﬁ*‘ " _g:
Entry No..;k‘ o /,Lq ad 5 <

: : .
Rmrdcr" ¥ 14 § L ,"'. Book /56.'[P33._ 5‘ ga{tner
JIMCO, Ltd. for and on behalf of

FEE PAID ARVILLA E. WARREN Dwners Of Claim
Recorder, San Juan County, Ulah 821 Kearns Building

Lo "ry B

n i » 1

o=
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Appendix A, Reference 3
A1 .

s - - vy e Dec (b 10 o9 AM "3
-T: 129(’1 NOTH swla ¢ LC‘A i BVlJ [‘CZ:((L‘ ¢ 'qwcﬁth
" VER. 529 JUEN CgnTy

8y

x

NOTICE 1S HEREBY CIVEN, That the undersigned, having complied with Section 2324 of the
Revised Statutes of the United States, ond the Local Laws, Customs and Regulations of this

e e e

Mining District, ho.-5 . located Fifteen Hundred Feet in length by Six Hundred Feet in width on

this, the Lode, Vein or Daposit or Sedimentory Deposit bearing gold, silver and other precious
— <
metals, situated ........ N AR . A

.......................................................

follows, to-wit: /
Beginning ~{0 ......... feet //\‘/MIIVLL ........................................ of this location

(Discovery) Monument, at the i IYORTH ... end center monument, and running

thence ..o ASIEREY. ......o.... 300 feet fo........ MNE.. ... comer monument No, 1;
thence ...5.1’.4‘.7.7’7'.'/0..‘..‘1 .................. 1500 feet to S’f ................. corner_monument No. 2.
thence h/[,sﬂ'hy ................... 600 feet to.....SW . corner monument No. .3;
thence 4/1’477{'?74‘1 1500 feet 10/\“/\/ ............. ... corner monument No. 4;
thence .Z2.A% e 300 feet to place of beginning; inculding oll Dips, Spurs,
ADDIOE OO VORDHIING . .oovvomeiii cosiosins cosommiosbasinmsin insssisnn shsssuasssehonsssansanses - R S R
...................................... TS5 Clamt Toms. Sacrg Do 7/
s O THE QBT ... B e
e
s BT . S O .~ |
................................................................................................................... £5 . 57
R

¥y

NAMES OF \. .“......,. '.. A_"" ; Egrgepey ovR Ty -

Woing Gl LocatoRs [ | ool L INMLIM. Bk 36/ page. 114 .

this / zj’ FEE PAID.... ... R&QI'SZFLSLA.,E, V\EARREN .

woy u LECELITEE 2.4 s .
$ -uBy@z&éé’WWaﬁ

AD wl2




JJ

Recor




v

p Appendix A, Reference 3
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?’; 4566 AMENDED NOTICE OF LOCATION

Notice is hereby given that the undersigned claims by right of this omended notice of location
the —_____Salty boa & 2

mining claim 1,500 feet in length by 600 __in width on this, the lode, vein or deposit beor-

: At 8., ¥
ing voluable minerals, stuated in the Big Indian L oh
8s 22
mining district, County of San Juan | L il
v
: TN
Stote of Utah, ard marked on the ground as follews, to-wit: o e
9 e o
i ™
Beginning __50 feat Northerly of this locaticn ' Lsct “ery)
| B2
Monument, attha  North ~____end Center Monument and running ___ o
thence € easterly __ 300 feet to NE e _corner No. 1;
thence _southerly 1500 foet to_ SE oo cornerNo.2;
thence ”““F‘_-‘_fly 600 feet to SW B _corner No. 3;
thenco northerly 1500 feet to NW e corner No. 4;
thence easterly

300 feet to place of beginning; including oll Dips,

Spurs, Angles and Varigtions. Corner No., 2 of this claim is 350 ft. South and.
180 ft. west of the West quarter corner of Section 21,

T. 29 8., R. 26 E.,
S.L.B, & M.
Ihis being the tume iode or mining cloim wriginally located on the 17tk day of
December

19_63 , and recorded in Book 361 _ _, Poge 114 _, in the

office of the County Recorder of San Juan County, Utah.

%
\g
This amended notice of location is made without any waiver of any previously acquired rights. :

War e 23

An Amended Notice of Location is recorded in the office

of the County Recorder of San Juan County, Utah, in Book
434, rage 60,

é
.,Azshut
G

L 4 »

g k%\i \

Dated this___20th doy of ____ August 1968 . Rt

Cf‘doy A;iEDA/fA’féw~y\ Q&t‘ﬁc >

Y7y W A

. RWGGW( Book?’.é/.?azew Partner
B R

o . .-.i."'»‘-' by oo 821 Kearns Building
..{f%._,__,uaib, e :_i( 22=DeL Y ¢y pake City, Utah

.19 #67
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Hee 2 9 20 A"ty

' : A L L " APVIL LA F R
S19514  NOTICE CF LCCATION  diiits maims,
8y

x

NOTICE 1S HEREBY GIVEN, That the undersigned, having complied with Section 2324 of the

lovl'"d Statutes of the United States, and the local Laws Customs and Regulotions of this
. e D S LI .

..umng District, ha % located Fifteen Hundred Feet in length by Six Hundred Feet in width on

\iis, the Lode, Vein or Deposit or cﬂdmv'n Orv DOPO'-t l\u:rm"l go'd, silver and C'hi‘r precious

| atols, situoted 24120 foa i o - £/ /(/{v/ MJ/ﬂ“.u/v />/‘ "("'/]

i
% ﬂ/u&f.k#‘l{'/.s.. /’/ /" ,"‘/ // [/ jn’u’/ﬂ - ;fljf /’/ éc“/ _r;l /’/
n . .{lu ‘/I’Z'! ......... County, State of Utah, and described ond murkod on the ground, os
inllows, 10-wijt A‘jn.-c. d a../ rece fov s Sou /// o Suassegel ll-w.u/o’.c:nvfb
Js{‘ to;l o /" /) i "{ -
Beginning ......# feot ... &gl S S [EERERE ... of this location
i -
~icovery) Monument, at the ... X A ... end center mc~ument’ ind rupnin
ry - a
hence ... 4 z“’/‘( ............ ... 300 feet to.. lt’i/"".f ....... : cofng? mort- Jnem NGT 1,
thence f‘”{' 1500 feet to . /["'//"“%... R cc\"nt'; monyment No: -2,
thence SO < 77 600 feet to.. .. 'u’/zw/ “’_27 . monument Na ‘7’_
henCe —ovvoree ST v 1500 feet t0.. 5’1‘//-.«4/ , céri;fr morment No 4
thence /{i'i/'( . 300 feet to place of beginning; mc?l 'ﬂg all.Dips, _J,urs
P P
Angles ond Vor:ohons . 7*'-* L /-”" e M(I('d--u s""h/"/""-. 1{"/./!!: =
/ e ..Sa(”}l /1 4 Ohlt/ ¢m.tf‘f"4///. ‘ ""-/’ lgimic /
.................................. Aty 0o, b o BNl T o mmarehrpendanryiiee
| RevorgeiF 24 4 a7 24 . Bsak‘.'.‘?.!_{,P.z:e...’.‘..{:a
..................... eesssanassssosees oo e
....................... 'EEPMD : Recotder, San.Juan County, Utab §. ... coorvinnis.
..................... $2.25 _ pnuia & WSS

This Mining Clalm shall be known |
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NOTICE 18 MERVNY GIVEN
Jo Card, or 226 Athos Buidding, Salt Lake Cluy, Utah M4ini,

e S k. S ————————

eltizens . of the United 51ates, having complicd with all the requirements of the Lawa of the United

States and the State of . Vtah. _  _ pelatiog e wining claims, and with the locul

lawe, customs, rules and regulations of Bl Indion Ninirg . Mining District,
hereby moke and file this Amended Notice of Taeations of the Fase® Fraciional #!

N . T

—) 200

“ dcavery, bwetion, primal sppropristion and possession
e e st s e JE0, MpERT 500l Borlzontal measurement on this vein or
lode of quartz, or other rock in place twaring wfslisi. vonedive, base seta's . and
other valuahle minerals, slong the course of said vein, with all dips, variations and sngles, together
with. 300 o _fect in width on each side of the middle of

sald vein at the surface, and all veins, loden, tedges, mineral depusits, mineral and surfege gronnd

within the line of said claim,__ __ 1410 S| ,“" v adget of n:l_d;

lode running, . Easr ---ud,_- ..% . F ."..'__*,w ,.fm-‘
-

running .. West e = rom the Initial T uw\).mi Dises ‘!ly btah-rl

o
Said Initial Point and Disco-ory Stake being situated upon said lode or vein: m'\nn the 'u.e of =al :'.'

claim inthe . Big Indian

IR P | Mum...' ()Mrut '(‘mmu ..4»‘!
oy '3
hendvan o Btateel..  MTeN . . ..', 32 Said¢hiim bc.nl
we €3 . ;ASI
particularly described by actual field notes of survey thin. . 12th S5 L dey bl
July o 19_6.5,,, as follows, to wit :

Beginning at the Initial Point and Discovery Stake, at which this N 7= s posted, with Mag-
petic Variation at 15 Degrees. 9

. Minutes East, thence . West 90 feet
to_the end-center stake; trence norilL 309 Horshs

200 Tt vt Northiisss zother
South 600 feet to the Southeast zoarner gcorm-r No, )); thence West 1500 ,eet to _

the Southwest corner (corner Ne. 4): theoce Nerth 300 feet to the point af
beginning, Oiscovery stake is on the West Section line of Section 21, 240 feer

North of the west Quarter Corner of Section 21, The West end line of this claim is

common w'th the east side line of The Salty Dog Mo, 2 claim, The North side line
of this claim is common with the South side line of The Salty Dog No, 3 claim, This

claim_is_in_the Northwest Guraur’ of Section 21, Township. 29 South, Range 24 East, S.LM

THIS AMFNDH) LOCATION is made in conformity with uu Original lLocation, made
February 22 .8 23rd, 1966 _ ., recorded March 2, 1964

in
362 Page '3, of Mining Claims, in the office of the Kecorder of said County, and

is made for tm'}-urpu,c of m-nrommmx all ground within the boundaries hereinbetoce descrbed,
snd of more definstely desering the lucus and bouncaries of saud Lode, correcung any irregulan-
ties, informalitiva or vrrors, aml suppiviag any detects which may have existed in the Originai Loca.
tion, or the recard thereof, hereby waiving no rights acquired under and by virtue of sad Original

A
i
e <
PR -
Date of Amended Location,  July 12 ralm—, T . e &
. 4 5E m

. . x
Fikewieee /, _E.c_. . L

MHendell M, Bell, Witress
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T.29S.,R.24E, S.LM., UTAH

LOCATION NOTICE NOT COMPLETE

2 3
LONNIE # 2 DARLEEN FRACTION® 2 N
DARLEEN FRACTION #1 .
SNOWBALL#*1 <
ERACTION 3
- =]
2. - 1 \ <
]
< SALTY DOG #3 o 3] AUDREY#21
Ry
2
"‘ 4
m 0 2 2 3 ur
8
> PASCO FRACTIONAL* 1 m o 3
- 2 w >
” x w o
g L] %S 8 >
'3 3 3z
< s .ll
p AUDREY #1§ 3 >
W — < [
mf H
1 4 8
3 1 A a
LONNIE #7_ '
FRACT!
- AUDREY #16 |
1 ..b
2 ) >
-
[ 4
a
3
2
©
A3
>
.
a
SN S
s
SEC. 20 SEC. 21

REDRAWN FROM ATTACHMENT TO A MEMORANDUM FROM THE STATE
DIRECTOR OF UTAH, BUREAU OF LAND MANAGEMENT., DATED FEB. 1, 1974.

AUDREY#22

AUDREY#9

AUDREY#1

AUDREY#10

AUDREY®12

Redrawn from original

SBC.22
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NOTICE OF LOCATION

e e == =

NOTICE IS HEREBY GIVEN, That the undersiened, having complied with the requirements
of SECTION 20214 of the HeVISED STATUTES of the. Lnited States, and the Local Jaws, Cus-
loms and Regulations of the District, has located sumtberr humared feet in lenglh by S+ feel in

width, on this the . Lonuie 1 .Fraction \ - Laode, Vein or Deposit,
bearing Uraniom, Vanadium, Gold, Silver, Copper, Lcad and nlher valuable minerals, situated
oo Lisbon Valley Area .~~~ les hearconistmsooniOll. BN
A Unorganized .. ... R et st
Mlmlw l)nlncl. fan Juan.... ...County, State of Utal, the location being described and
marked on the ground as follows, to-wit:

Beginning . 30 ... feet._. Westeily . . ... . of this location (Discovery)
Monument, al the n2st e vivccend cenler monument, and runming
thence.... .. —.dartkerly.. . ;;.9 feet to o —..corner monument No, 1;
thence.........Easterly . .. u“ feet to B e .comer monupent No. 2;
thence. . ... Southerly -wn feet to.. East . ... .. __end center Plonument: -

o~
thence. .. Soutrerly : ﬁ:«;f«'! to SE o cor!;.r»‘vmmu: 1 No. 35
thence ... Yesterly s Mfrcl to -3 - e corm‘r-'mmulr.u.l X 415 0
51) -
thenee Northerly . Loy feet te place of Leginning; mclu;..x “all I'tv Spuers.. -
» - - * \ o~
Angles and Variations . Loc2tion monument is 350 fextSouth =3 735 Teet 4
- of the Vest Quarter Corner of Seetien 21, Z:=37, B, SLi-._ .
[ R B |
k2 = s
- - - ..U . -, 1
R en hL E
N IS L L S SN > I=
T«
4 9. B kB
The above described Mining Claim shall be known as the ;"; _
*r sy
o L =t
rmmmemeeeONId @71 Fraction . e - S VRN W AR~ Lk, 4 Y
’—_ » =
Located this ISl dayof.. . EE . 19.0E, } i3 ss
N - -~
NAME OF LOCATOR: | 57 o8
i ; o

1196 QAwan [VGINEINING, GRAND JpCTiIDN, COL0 n’.. //A_.AA*K 7JW(LM
( ; el £ 7//7 “r

-_//mro Z‘/r(‘

Entry Nn_?j)’«r3-27 &2/ (c_’nr/yj ga/ /f‘//n

Bemded-wwﬂ Book#%d #/Page ¥3.. Sa/ La ke (;75\; (Hah

H ARVILLA E. WARREN
FEE PAID Recorder, San Juzn County, Utah

$ 02 — O’n’"(/f:f //{c*u«/ner_-y_




Appendix A, Reference 3

P R T N P N
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1 = NOTICE OF LOCATION
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NOTICE IS HEREBY GIVEN, That the undersigned, having complied with Section 2324 of the !
Revised Statutes of the United States, and the Local Laws, Custems ond Regulaticns of this
Mrnengarize/

Mmmg District, ha¥@. lccoted Fifteen Hundred Feet in leng!h by Six Hundred Feet in width on '
fpold silver und o'hor precious :

this, the Lode, Vein or Deposit cr Sadi imentary Cepostt beoring
’({7 l// ..............

metals, sitvated (/446&47 y 7771/ . 4 /04’4’74 h/f s ;
- Bie Indran :ppe 7771// o e

J i da MR
S.‘ﬂ ‘-‘jJ(le County, State of Utch, and described and morked on the ground, !.

|

os follows, to-wit
Commencing at this location monument and  running & frl:q.sflﬂj to Center end Stoke;

thence 300 hQJf/‘(Af(‘] to Corner No. 1; thence 1500 %,(4,5’ to Corner No- 2; vbrmfo 600
to Corner No. 4, then(e,300 19:\{/' AL :

: hrme! to Corner No ’! thence 1500 f"“»ﬁs%j
: Zenter end Stoke; thence ‘,\5 f?})/c.sf,{ﬁ to place of beginning. 2, S: ;.J'% =
W ot -4
B 91'1 e e
f-s“?‘... A S Y 4
S . e X
-} e - e E T
U :.; - e
................................................................................................ Sn m ‘ -'(.;’
iﬁ“g’ e GRS
3 L) e
............................................................................. e e - |
| =..="
1 B R L P £ 2 A i
M/~ 23-53 wr/Hepadl 23
ﬁl‘; R TN G .'
PERATA S S A AP AR RS S B s SSh SR R e An A E e e e e ek 1’2'4“.“ “_;"r'(t/l!) -'u’?.b.f PNTIET TR ¥
..~ el :

This Mining Claim shall be knows !

™ HN(/&Cj ‘/‘
Miaing Clotm. " NAMES OF
Located wis /0 | LOCATORS
day of Otnbf& : »
Ao it
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IN BEPLY REFEK TO

United States Department of the Interior 3800

BUREAU OF LAND MANAGEMENT -~
UIAH STATE CFFICE

Post Office Box No. 11505

Salt Lake City, Utah 84111

March 21, 1972

Mr, James C, Malaro

Asst, Chief, Materials Branch
Division of Materials Licensing
U, S« Atomic Energy Commission
Washington, D, C, 20545

Re: AEC Docket 48-80-84 (Rio Algom Corporation)
Dear Mr, Malaro:

Rio Algon Corporation representatives have advised us that they have
located some mining claims in Section 21, T. 29 S., R, 24 E,, SLM,
in San Juan County, Utah,

In response to their request this is to advise you that according
to the records of this office Sec, 21, T, 29 S,, R. 24 E,, SLM,

is unreserved public land of the United States open to loc=lion,
entry and patent under and subject to the provisions of the mining
laws of the United States,

Sincerely yours,

W
R. D, Nielson
State Director



APPENDIX B

Letter from Rio Algom to Utah State Historical Society, April 24,
1973, requesting an opinion on the impact of the mining and

ailling activity on any historical or anthropological significance
of the site.

Letter from State of Utah, Department of Development Services, to
Rio Algom, dated May 7, 1973, regarding effects of Rio Algom opera-
tion on historical sites.

Letter from City of Monticello to Rio Algom Corporation, dated
June 6, 1973, commenting on recreational and tourist activities.
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Rio Alooin
BioTinto

April 24, 1973

Mr. A. Kent Powell
Preservation Historian

Utah State Historical Society
603 - East So. Temple

Salt Lake City, Utah 84102
U. S. A,

Dear Mr. Powell:

Further to my conversation with you on the

morning of April 13th, we would be pleased if the Society could
examine the site of our uranivm oneration in San JTnan 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
to possible impact of the mining and milling activity on any his-
torical or anthropological significance of the site.

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 Powcl) April 24, 1973

Attached are location maps and a property des-
cription, and the property is readily reached from Moab.

Yours sincerely

Pk

R. D. Lord, Vice-President
Research and Development
RDL /gh

Encls.

B.E. .

Mr. John F. Kendig

Materials Branch

Pircctorate ot Licensing

United States Atomic Energy Commission
Washington, L.C. 20545.
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STATE OF UTAH

Calvin L. Rampton, Governor
DEPARTMENT OF

DEVE!L OPMENT SERVICES
Division of State History

May 7, 1973 Melvin 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 LaSal 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 Algam
Uranium Mine and Mill located approximately four miles south of LaSal,

I hope this is sufficient for the Environmental Impact Statement necessary
in obtaining a license from the U, S. Atomic Energy Commission.

Sincerely yours,

S Taoel]

Kent Powell
Preservation Historian

KP:hm

STATE HISTORY BOARD: Dr. Milton C. Abrams, Chairman , Theron H. Luke Juanita Brooks , Cleo L. Jensen , Howard C. Price, Jr.
Dr. DelloG. Dayton o De Dean R Brimhall o Jack Goodman o ClydeL. Miller , Elizabeth Skanchy Nasomi Woolley
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DD cory or roNTICELL

Phane S87.2271%
PO Box 847 MONTICELLO UTAN 54533 35 West Furst North

June 6, 1973

Rio Algom Corporation
Box 610
Moab, Utah 84532

Dear Mr. Lawton:

In your application for a license with the AEC, if it may
be of assistance, we are pleased to make the followlng
comment. In observnng 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

S Lot Fo

Mayor sene W. Etherington

MAYOR
GENE W ETHERINGTON

CITY ADMINISTRATOR
MAX BLACK WM C WALION
GENE DODGE CITY ATTORNEY
CAYDE CHRISTENSEN L ROBERT ANDERSON
DAVIO CHRISTENSEN POLICE CHIEF

TEARL RANDALL MANYONEANIN GO JACK xiRayY
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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.
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CONSULTANTS IN GROUND - WATER HYDROLCGY |
|

ANALYSIS OF DATA FROM MAPLE
LFAF CLAIM AREA,
SAN JUAN COUNTY, UTAII
By

D. K. Greene and L. €. Halpenny

Tucson, Arizoend
Decomber 12469
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Remaining cost for well field yielding 200 gallons per minute. . 24
Additional cost for increasing capacity of well field to 250

c-3
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Appendix C, Reference 1

C~5

ANALYSIS OF DATA FROM MAPLE LEAF CLAIM AREA,
SAN JUAN COUNTY, UTAH

By

D. K. Greene and 1., C, Halpenny

CONCLUSIONS

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 (pallons per minuate)
for 24 hours per day and 365 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 2 minimum
of 10 years and more likely would be 20 years or more.

3. A total of six production water wells is considered necessary,
cach equipped with a pumping unit capable of producing 40 gpm. Opera-
tion of the well fictd would require five wells on the line and onc well in
reserve.

4. U morce than 200 ppm is requiced at a later date, it is not con-
sidered fearible to develop the additional water in the area presently
covered by the Maple Leaf elaims.
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5. The source of the pround water in the Maple Leaf cluim area
is the Dakota sardstone-DBurro Canyon formation. The aquifer is arte-
sian in character and the souarce of recharge 15 from precipitation and

snowmelt in the La Sul Mountains several miles to the north and north-

cast. The ayuifer is fully saturated and excess ground water 1s being
discharged as ~pring flow in East Coyote Creck. The cone of depression
caused by operating a well field in the Maple Leaf claim arca should
eventually intercept part of this spring discharge.




—————t i N e e el e e et e S S B Sy p————

()

RECOMMENDATIONS

1. Inthe event a temporary water supply is required during con-
struction and, if feasibic, it is recommended that Well No. 1 be equipped
with a pump and operated as desceribed in this report.  Data obtained
from this operation may make it poscible to refine the accuracy of the
aquifer ceefficients developed during the 72-hour pump test.

2, I, at alater date, more than 200 gpm of water is required it
is recommended that additional kand for two well sites be obtained, if
poseible, adjacent to the Maple Leef cloim arca. One site should be lo-
cated 2,000 fvet southeast of existing Well No. 4 and the other site should
be located cither 2,000 feet further southeast of this site or 2,000 feet
west of propased Well No. 6.

3. An alternative to recommendation No. 2 above would be to use
the exigting Humeca Wells Mos, 2 and 11-16 if more than 200 gpm of wa-
ter is required.

- |
Appendix C, Reference 1
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INTRODUCTION

g

This report is the third submitted by Water Development Corpora-
tion on the subject of development of a ground-water supply for the Kio
Algom Corporation s llumeca project, San Juan County, Utah.  The first
report, entitled "Water =upply for proposed mill ot Humcecn Orebody,
San Juan County, Utah  was submitted in March 1966 and reviewed the
possibilities of developing a ground-water supply of 200 ppin wittan a 5+
mile radius of the proposed mill,  The veport aiso mcluded recomimen-
dations for drilling test production water wells v¢ seleeted sites in the
Humeca and Maple Leaf claim arcas (sce Iig. 1).

Following receipt and review of the 1968 report, officials of Rio
Algoin Corporation approved a program which consisted of drilling and
testing two water wells in the Humeca clatm arcea and cleaming out and
testing mineral hole 11-16 slso in the Humeca 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 Humeca tests,
The tests were conducted under the supervision of Water Development
Corporation and a report entitled "Analysis of data from test wells at
Humeea Orebody, San Juan County, Utah” was submitted in May 1860,
The report concluded that it would be possible to develop 200 gpn of
ground water in the 160 acres comprising the SW§ See. 15, T.28 5., R.
24 E., and that a total of cight 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,
the report concluded that it would be desirable to spread the distance be-
tween wells and recommended exploring the possibility of obtaining well
sites from Redd Ranches in the NWS Sec. 15, T.29S., R.24 E. The re-
port also recommended that the deferred well in the Maple Leaf claim
arca be drilled and tested. This recommendation was followed in July
1969 and the drilling was done by L. R French Water Wells, the same
contractor who did the previous drilling. The Maple Leaf well was tested
by L. R. French for approximately 6 hours at a discharge of 110 gpm
and a pumping water level of 205 feet.

Negotiations with Redd Ranches for the purpose of obtaining addi-
tional well sites in the vicinity of the liumeca claim area were unsuc-
cessful.  Due to this fact and the results obtained from the first Maple
Leaf well, officials of Kio Algom Corporation decided to drill additional
wells in the Maple Leaf claim arca to develop the required ground water

supply.

4
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As of this date  total of four Maple lLeaf wells have been drilled
and tested. This repor¢ containg the data collected during the field work
and an analysis of this data with conclusions developed therefrom.

The authors appreciate the assistance and cooperation provided by
Messrs., J. E. Moyle, J. D. Guiry, and Andre Belanger of Rio Alpgom
CHrporation and the cooperation of Mr. L. R. French and his organiza-
tion .
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MAPLE LEAF TEST WELLS

Wells tested for water productivity were Manle Leaf Wells Nos. 1,
2, 4, and 5 (sce Fig. 1). Well No. 1, located near the axis of East Coy-
ote Creck 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
the process of being drilled and caged. Following the 72-hour test on
Well No. 2 a comparison of the data from these twe tests indicated a
possibility that wells Jocated closest to the snyclinal axis would have
larger yiclds. 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 werce 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 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 i2et of Dakota sandstone. The
wuter was under artesian pressurc and rose to within about 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 iuches 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 casig 15 6,496.65 fect above sea level.

A test pump was installed with the top of the pump bowls set at a
depth of 210fect and operatec steadily for 72 hears in October 1069, The
discharge ranged from a high of 157 gpm ncar 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
test. Decline in this well as a result of pumping Well No. 1 amounted to
about 30 feet at the end of pumping. Measurements made in ML-1-A
during the test on Well No. 1 are given in Table 3, Appendix A.

7
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During the test on Well No. 1 and zlso ™wring subsequent tests, the
strecam{low in Last Covote Creck was observed to see if pumping had any
noticeable cffcet on the amount of strecamflow. No measurable effect
could be determined but the weather which prevailed during the period of
testing--ramn, snow, {reezing, and thawing--would make it extremcly
difficult to determine relatively small effects on streamflow.

Maple Leaf Well No. 2

Well No. 2 was drilled during October 1969 and was completed
while Well ho. 1 was being tested. The well was drilled to a total depth
of 270 fect. The upper 20 feet of material consisted of alluvium and the
Brushy Basin member was encountered at a depth of 255 feet, thus, the
Dakota 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 perferations per foot were the same
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
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 arc given
in Table 5, Appendix A.

Maple Leaf Well No. 1 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. 1 was still recovering from the effect of its own pumping, a precise
computation of the true eficct of Well No. 2 on Well No. 1 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 rosc 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. 1 and 2 with 13-inch
surface pipe and 8-inch casing, perforated from a depth of 45 feet to the
bottom. Size and number of perforations per foot was the same as for
Wells Nos. 1 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 casing is 6,481.31 feet above sca level.

A 72-hour pump test was conducted on Well No. 4 starting on No-
vember 17, 1962 with the top of the pump bowls set at o depth of 210 feet.
Discharge at the beginning of the test was 125 ppm and at the end of the
test was 77 gpm.  Average weigined cischarge throuzhout the test was
78.6 gpm and the final pumping water level was aboat 178 feet. Data
collected during this test are given in Table §, Appendix A.

Maple Leaf Wells Nos. 1 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 9.42 fcet in Well No. 1 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 fect 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 fect. 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 ufter casing. Elevation of the top of
the 8-inch casing is 6,523.62 feet above sea level.

The t2st 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 75.9 gpm.
Data collected during the test are given in Table 12, Appendix A.
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Wells Nos. 1 und 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, Both of these wells were stll recovering from the effect of
pumping Well No. 4.  ‘Thus, the true effect of pumping No. 5 on these
wells cannot be determined.  The measured effect of pumping Well No. 5
was 2.94 fect on Well No. 1 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 pgreater 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 diuapening 1s unknown.

10
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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 thoroupghly as
possible. This analysis made it possible to determine the relationship
between pground-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.
1 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. 1 and 4. In
other words, watcr levels were still 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
drawdown or recovery measurements in the pumped wells and observa-
tion wells. For the pumped wells, generally the recovery measurements
provide the best data for the coeificient of transmissibility. During
pumping, small variations in engine specd 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. 1 after it was pumped. Computations based on these slopes gave
coefficients of transmissibility of 760, 950, and 1,700 gpd/ft (gallons per
day per foot!. Drawdown and recovery data for observation well ML-1-A
both gave a coefflicient of transmissibility of about 1,200 gpd/ft. Recov-
ery data on Well No. 2 after it vas pumped gove a coefficient of trans-
missibility of 1,080 gpd/ft. The drawdown data on Well No. 1 while
pumping Well No. 2 gave a coefficient of transmissibility of 2,640 gpd/ft.

Recovery data for Well No. 4 after it was pumped gave a coefficient
of transmis«ibility of 1,260 gpd/ft and are shown on Figure 2. The draw-
down data for Welis Nos. 1 and 2, uscd as observation wells while pump-
ing Well No. 4, gave cocfiicients 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/ft were computed. Recovery data from Wells Nos. 1 and 2
after pumping Well No. 5 gave values of 3,300 and 4,600 gpd/ft respec-
tively.

11
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isweamary, the coefflicients of transmissibility computed at the

coed wedls panped frow a low of 760 ppd/ft for Well No, 1 to a high of

o ppa £t for Well No. 5. The value computed for Well Ne. 5, how-

cvep . v attected by anunhpown amount due to the fact that the aquifer

ot fully recovered from pumping Well No. 4. The coefficient of

d  abnhity values determined from the observation wells were in

red b cher and ranged from a low of about 1,200 gpd/ft for well ML-

ety the test on Well No. 1 toa high of 4,600 ppd/ft at Well No. 2

S the test on Well No. £ As mentioned previously, the data ob-

fdduring the tost on Well No. 5 were affected by the just completed
ton Wel, No, 4.

The primary reasons for the lower values of transmissibility oc-
carimg at the pumped wells is due to non-laminar flow in the formation
e the hore hole and well loss caused by turbulent flow at the well cas-
e As the distance from the pumped well increases the flow of pround

tor through the aquifer becomes laminar and the coefficient of trans-
v abtity volues are usually higher.  In some arecas of the Maple Leaf
«lane where the Dakota sandstone outcropped it was observed to be
teactured and in other arcas it was massive. The variation in transmis-
cibnhity coeffivients determined from the obscervation wells was undoubt-
oy affected by the existence or non-existence of this fracture pattern.

Coefficient of Storage

The cocfficient of storage can be determined only by the use of ob-
ervation wells and 1s a function of distance from the pumped well,
fmount of drawdown or recovery during or after pumping and the armount
of e 1t teok for the drawdown or recovery to take place.

Buring the test on Well No. 1 the «.ita from observation well ML-
- pave values of 0.0615 percent on drawdown and 0.0256 percent on
Foecovery for the coefficient of storage. During the test on Well No. 4
the dirawdown data measured in Wells Nos, 1 and 2 gave coefficient of
torape vidues of 0.0076 percent and 0.0102 percent respectively (see
Faes. 3 and 4).

Recovery data from Wells Nos, 1 and 2 after pumping Well No. 5
pevevadues of 0.0124 and 0.0278 respectively for the coefficient of stor-

AP

Summa ry

Pl various computed values for the coefficients of transmissibil-
Craasd s roripe are tabulated as follows:

L
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Wl Type of Cocfiicient of Cocfficient
No. Data Used Transmissibility of Storage
- (ppd/ft) (percent)
Pumped Wells
1 Recovery 760 e
950 -~
1,700 --
2 Recovery 1,080 .-
4 Recovery 1,260 --
3 Recovery 1,670 --
2,230 --
Observation Wells
MIL.-1-A Drawdown 1,220 0.0615
Recovery 1,200 L0255
1 Drawdown 2,640 --
1 Drawdown 1,870 L0076
2 Drawdown 4,305 L0102
1 Recovery 3,300 .0124
2 Recovery 4,600 . 0278

Based on the data obtained from the tests and giving consideration
to the actual specifie capacities (gallons per minute pe  foot of draw-
down) of the pumped wells, it was considered desira,le to select two
vilues for the coefficient of transmissibility for use in projecting future
prunping 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
pped/ ft was selected to determine the effect of each pumped well on the
remuaining wells.

The coefficient of storige determined from the tests falls in the
semi-artesian to artesian range. A value of 0.01 percent was considered
4 reazonable value to use for projecting future pumping water levels.

16
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Qu:\_lity of Water

Water samples were collected from cach of the four wells tested
andd were analyzed by the Agricultural Enginecring Department, Univer-
aaty of Avizona. The vresults of the analyses are tabulated below:

Item yell Well Well Well
(iorts per million unless No. No. No. No.

athorwisce indicated) 1 2 4 5
ate collected 10-18-69 10-28-69 11-20-69 11-25-69
Temperature wlhien

collected, °F 51 51 51 52
Spectlic Condretance,

micromhos 700 560 550 670
pi 7.4 7.7 e H 7.5
Calciam, Ca 144 114 100 30
Muapnesium, Mg 49 26 28 39
Sodiurn and Potassium,

Na tis 26 25 29 27
Carbonate, COg 0 0 0 0
Picarbonate, 1HC O3 273 220 249 268
Sulfate, S04 287 200 160 246
Chloride, €1 28 24 32 36
Nitrute, NO3 0.1 3 0.2 1.6
Fluoride, I° 0.3 0.2 «0.2 «0.2
Towal »oluble Salts 806 612 598 746

.-

The wnalyses from the Maple Leaf wells were compared with those
from the Tumeca wells, Coyote Creek, and East Coyote Creek which
were included in the May 1969 report.  The major deviation in the gen-
cral eharacter of the water is that the Maple Leaf water is higher in sul-
fote and calcium content. However, this difference is not significant,
It1s considered that the basic source of ground water from the Maple

Loaf claim area is the same as for the Humeca area, Coyote Creek, and
Fast Coyote Creek.
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DEVELOPMENT OF WELL FIELD

Preliminary Calculations

Owing to the higher yields of the Maple Leaf wells in comparison
with the Humeca wells, a. initial sct of calculations was made to deter-
mine the offect of operatin © all tour Maple Leaf wells for 10 years ata
continuous pumping rate of 50 gpm. The resullts were as follows:

Well Calculated Thickness of Saturated

No. Drawdown Aquifer Remaining
at Fnd of 10 Yeurs

(ft) (1)

1 188 10

2 186 38

4 183 15

) 185 16

—

‘I'he thickness of saturated aquifer remaining at the end of 10 years is
considered inadequate and the authors consider that an attempt to pro-
duce 200 gpm [rom the four wells would be undesirable.

Well Ficld Capable 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 areca that would be ca-
pable of producing 200 gpm for 10 to 20 years should consist of six wells.
The two additional welis required could be drilled within the existing
area of the cluim. The recommended site ior 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. 109-80-01,  at the south center of Claim No.
21. The site for the other well ‘No. 6) 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. PFive wells would be operated at any one time to produce
the required 220 ppmy; 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 fror a pumped well.
Fwo hines are shown on the graph, one for a continuous pumping rate of
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43-1/3 ppm rnd one for 59 gpm. The drawdown at any distance from the
pumped well is, at a pumping rate of 53-1/3 gpm, two-thirds of the draw-

down at a pumping rate of 50 gpm.

For a six-well ficld producing a continuous suppty of 200 gpm, the
calculations showed the follewing results for 1 year, 10 ycars, and 20
years:

Well Calculated Thickness of Saturated
No. Drawdown Aquifer Remaining
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 61
6 136 50
At End of 10 Years
1 167 31
2 165 59
3 164 66
4 162 36
2 166 35
6 161 34
At End of 20 Years
1 175 23
2 173 51
o 172 58
4 170 28
S 174 27
6 169 26
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COMPARISON OF AQUIFER CHARACTERISTICS

Specific Capacity

The results of the well tests on the four new wells drilled in the
Maple L.caf 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 . 490
5 . 417
Average
(four wells) .40

For comparative purposes the specific capacity of the wells in the Hu-
meca arca was us follows:

Well Specific Capacity

No. (gpm per ft of drawdown)
2 0.415

1-16 . 517
3 .211

Average
(three wells) .38

The most permeable part of the Dakola sandstone-Burro Canyon
formation is at the bottem. The calculations indicate that the well ficld
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 desipn 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 Field Capable of Producing 250 Gallons per Minute

The calculations indicate that the present Maple Leaf claim area is
not large cnough to accommodate a well field capable of yielding a con-
tinuous cupply of 260 rpm for 10 to 20 years. A total of cight wells would
be required. If 250 gpm is needed from the Maple Leaf claim area, it is
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v spended that additional land should be acquired along the axis of
vt vnchine, which is occupied by Fast Covote Creek.  The first of the
s ,...‘.nemn'\l wells could be drilled at a distance of 2,000 feet southeast
freen Woell No. 4, in the SE cor. See. 19, T.20 S., R.25 E. The second
conli! be deilled cither 2,000 feet farther southeast or it conld be drilled
4 dtance of 2,000 feet west of proposed Well No. 6, on cither side

LA

of the line between Sees. 13 and 24, T.20 5., R.24 E

Temporary Water Supply During Constirnction

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-
nity to collect additional data which could be used to refine the accuracy
of the aquifer coeflivaents developed during the 72-hour pumping tests on
the four wells.

It is suggested that Well No. 1 be equipped with a puinp having a
capaciy of 40 ypm and, if necessary, powered on a temporary basis by
means of an iaternal combustion engine and a gearhead drive.  The unit
could be converted to electric power at a later date without removal from
the well, I this were to be done, the well could be operated to the ex-
temt required for construction work untul such time as the entire 200 gpm
i reguired.

Collection of data 1n relation to operation of the well is recom-
maoended as follows:

1. Inctall a Sparling or Badger (or vqual) water meter on the
: discharge line at the well.  Record the accumulated meter reading
: cach time the vell is turned on. If operation is continuous, record
! the reacing on:e every 7days. n recording the data, note the date

and hour cach time the meter . read and cach time the pump is
turned on or turned off.

2. Meceasurc the depth to water in Wells Nos. 1, 2, 4, and 5
st before Well No. 1 s turned on and just before it is turned off.
j Kecord these data to the nearest one-tenth of a foot and include in

the record the date and hour of measurement. If operation 1s con-
tinuoas, take water-level readings in all wells once every 7 days.
| To insure that pumping water levels can be obtained 1t is recom-
. mended that a 34-inch measuring tube be installed with the pump.



P SSS———

Appendix C, Reference 1
Cc-27

Summary
— e —— s e

Analysis of the data collected during testing of the four wells in the

Lople Lood clam arca indicated the following:

1. For procucing 200 gpm on a continuous basis for as long
w20 years it is considerec pecessary to drill two more wells and
to equip all six wells with pumping units each capable of yielding
10 ppm;

2. For producing 259 gpm on a continuous basis for as long
as 20 years it is considerced necessary to extend the claim area
southeastward 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.
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ESTIMATED REMAINING COST OF WELL FIELD

Remeaning Cost For Weall icld Yaelding 200 Gallons per Minute

Lrilling an sdditional two wells is estimated to cost $5,000 per
oo 11, with a total cost of $10,000.

Purchase and installation of six pumping units, cach designed to
pumnp 40 gpm, is estimated to coct $2,000 per unit, with a total cost of
‘12 .000. For seleoction of pumping units the depth of bowl setting and
suppested design puinping lift to the land surface 15 as follows:

Woell Depth to Top Depth to Pumping

No. of Bowls Water Level
o (ft) (f1)

1 z00 170

2 225 195

3 210 180

4 215 185

5 210 180

6 240 210

Additional Cos¢t For Inereasing Capacity of Well Field
to 250 Gallons per Minute

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 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-
ering system.

Estimated  ost of Developine 60 Gallons ner Minute
From lumeca Wells Nos. 2 and H-16

An alternative method of developing an additional 50 to 60 gallons
per minute of well capacity would be to install pumps on Humecca Wells
Nos. 2 and I1-16, thus climinating drilling and land acquisition costs.

‘Two 30 gpm pumping units would be required at an estimated in-
stalled cost of £1,500 cach. Approximately 5,000 fect of pipe line would
be required to counect these two wells to the system.
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MANAGEMENT OF WELL FIELD

1he culeulations described in this report indicated that 200 gpm can
bee obtied from five wells in the Maple Leaf claim area, cach equipped
suth oo W0 ppm pumping unit. One additional well will provide reserve
capecity when @ well needs to be taken out of service for pump overhaul.

Manigement of the well field should include rotating the pumped
<ol oun a once-a-veck basis so that the reserve well remains in top
comdition.  Under this plan each well would be shut down for one week
out of every six weeks.  In addition to keeping all wells in top condition,
this will distribute the cone of depression more evenly throughout the
entire well field.

ecommended data collection on a continuing basis includes the
ann'.‘.in;':

1. Measure and record depth to water level in each well
once a month for the {irstyear and once every three months there-
after. Note whether the well was on or off when measured.

2. Record the cycle of operation of the wells--when each
was turned on or off.

3. If water meters are not installed at each well, arrange a
fated blow-off line at each well and measure the discharge quar-
terly. If meters are used, record the volume reading of the meter
cach 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
W overhaul @ pump and/or to clean out and redevelop a well. If the yicld
of & well deelines the data will idicate whether the cause is the pump,
the well, or the aquifer. Facts are better than opinions, and the authors
have seen many unnecessary expenses develop from making guesses
sbout when to overhaul a well.
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TABLLE 1

RIO ALGOM MAPLE LEAF¥ WELL NO. 1
GENERALIZED DESCRIPTION OF DRILL CUTTINGS

From To .
(5t) (it) Material
Dakota sandstone--Burro Canyon formation
0 25 Sandstone
a3 60 Grecn shale
60 108 Gray and white sandstone, water encountered at
60 feet
108 123 Clay ribs and sandstone
123 200 White sandstone

Brushy Basin shale member of Morrison formation
200 230 Clay and sandstone ribs
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DISCHARGE, AND RECOVERY DATA,
IO ALGOM MAPLE LEAF

WELL NO. 1

(Discharge measurced with 55 gallon drum and stop watch)

Depth to Discharge
Date Hour Water Level Remarks
(ft) {(gpm)

10-15-62 16:20 2.14 Measuring point top of surface
pipe 0.20 foot above land
surface

10-16-69 13:20 2.15

15:36 1.80
10-17-69 09:39 1.65
10:20 2.07 Measuring point top of 3/4-inch
tube 0,58 foot above land
surface
10:46 2.08
11:03 2.08
11:30 2.07
11:31 Pump on to check cquipment
11:44 Pump off
12:45 12.95
12:49 12.26
12:53 11.39
13:00 P 1p on. Bowls set at 210 {cet
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 95.00
13:07 100 00 150
13:090 105.00 157
Pasil 106.29 125
13:13 107.67 132
13:15 109.27
13:16 109.79
13:17 110.10
13:19 110.40
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TABLE 2 e
DRAWDOWN, DISCHIARGE, AND BECOVELY I ATA,
RIO ALCOM MAPLE LEAF WELL NO. 1,
continued.
Depth to Discharge
Date Hour Water Level Remarks
(ft) (zpm)
10-17-69 13:20 110.57
13:22 111.03
13:25 111.57
13:30 113.33 110
13:3 115.86
13:3 116.00
13:40 116.23 103
13:45 117.08
13:50 118.13 T = 520 F
13:55 110.00 897
14:02 119.37
14:05 120.33 97
14:10 120.84
14:15 120.45
14:24 121.50 99
14:34 122.20
14:38 123.06
1446 123.18 94
14:54 127.38 100
15:04 123.49
15:10 128.81
15:37 129.56
15:53 129.42 92
16:20 132.58 97
£:.23 92
16:28 100 T = 520 F
16:29 135.904
16:31 136.55
16:43 105
16:47 142,06
16:50 97
17:14 144.16 99
17:22 i44.08 097
17:34 144.81
18:15 146. 21 03
18:20 103
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RECOVERY DATA,
\‘s ,:‘-Lo :\() 1

Deptn to Discharge
Date Hour Watcer Level Remarks
(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 20
07:30 170.33 a7
08:41 171.20 103
09:34 181.20 94 T =519F
10:33 180.29 90
11:46 189.64 93
12:59 201.80 94
13:16 204.91 94 Collected water sample
13:21 90
13:33 205.81 83
13:40 196.79 86
14:26 180.29 92
15:09 182.00 89
16:41 181.94 86
17:43 131.98 86
18:23 182.13 89
20:12 134.57 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
11:50 137.18 87
13:16 187.50 85
14:44 185.84 85
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C-35

RECOVERY DATA,

RIO ALCOM MAPLE LEAF WELL NO. 1,
continued.
Depth to Discharge
Date Hour Water Level Remarks
(ft) (ppm)

10-19-69 16:58 189.61 87

18:52 192.92 89

20:26 185.00 817

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

12:537 197.81 83

13:00 Pump off

13:00:15 185.00

13:00:45 155.00

13:01 145.00

13:01:20 140.00

15:01:45 135.00

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 04.29

13:15 74.79

13:1% 73.85

13:19 73.00

13:21 72.57

13:28 70,17

13:30 69.46

13:32 68.59

13534 €7.69

13:36 67.19

13:38 66.43

17.45 64.02

«3:48 62.70

13:58 60.17
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AND RECOVLERY DATA,

ALGOM MAVPLE LEAL NO. 1,
continued.
Depth to Discharge ™y
Date Hour Water Level Remarks
(ft) (Fpm)

10-20-69 14:00 50.62
14:02 59.00
14:05 58.31
14:12 88: 35
14:17 $5.32
14:20 54.76
14:23 54.31
14:33 52.006
14:35 51.85
14:39 51.50
14:50 40,40
4:53 49.04
14:57 43.61
15:00 48.27
15:12 46. 97
15:14 46.71
15:17 46.38
15:25 45.45
15:29 45.17
15:31% 44.09
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 38.041
17:25 37.15
17:46 35.96
18:13 34.38
18:37 33.066
19:09 34.81
19:31 31.99%
19:59 L. 13
20:35 30.05
21:18 28.860
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DRA'NDOWN, DISCHARGE, AND RECOVERY DATA,
RIO 7 1.GOM MAVLE LEAF WLELL NO. 1.
continued,
Depth to Discharge o
Date Hour Water Level lemarks
(ft) (ppm)
10-21-69 06:52 10.63
07:37 10.36
07:59 19.05
09:03 18.47
09:56 17.92
11:28 17.17
12:20 16.62
14:14 15.99
14:5? 15.82
15:45 15.55 Starting to pull pump
10-22-69 15:11 9.99 Measuring poiat top of 8-inch
casing 0.42 foot above land
surfacc
16:07 9.80
10-23-69 05:46 7.84
11:06 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 06:00 hrs
11:23 5.39
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TABLE 3

DRAWDOWN AND RECOVERY DATA, RIO ALCOM MAPLE LEAF

MINERAL HNOLE NO. 1-A DURING TEST ON
MAPLE LEAF WELL NO. 1
Depth to .
Date Hour Water Level Remarks
- (ft)
1)-17-69 10:45 0.37 est. Measuring point top of plate, 1
foot below land surface
16:15 0.71 7 M- »le Leaf Well No. 1 pump on
1 00 hrs
17:29 0.62 7
10-18-69 07:37 6.08 ?
08:54 19,36
09:40 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
17:14 23.2
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 28.39
10-20-69 06:19 29.68
09:31 30.00
11:12 30.1i5
12:46 30.24
13:12 30.31 Maple Leaf Well No. 1 pump off
13:00 hrs
13:25 30.24
13:42 29.82
13:54 29.52
14:00 29,06
14:28 28.15
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RIO ALCOM MAPLE LEAF

MINLRAL HOLE NO. 1-A DURIMNG TEST ON
MAPLE LEAF WELL NO. 1,
continued.
Depth to
Date Hour Water Level Remarks
o (ft)
10-20-69 14:45 27.25
15:04 26.40
15:22 25.53
15:40 24.76
15:56 24.01
16:18 22.95
16:31 22.13
16:54 21.28
17:11 20.76
17:28 20.08
17:50 19.26
18:17 18.34
18:41 17.61
19:05 16.83
19:39 15.90
19:54 15.49
20:41 14,37
21:15 13. 58
10-21-69 06:58 8.39
07:34 5.25
04:06 4.96
N3:58 4.51
10:01 4.04
11:52 3.953
12:47 2.97
14:09 2.49
14:57 2.17
15:40 1.90
10-22-69 Flowing
10-23-69 FMlowing
10-24-69 Flowing
10-25-69 Flowing Maple Leaf Well No. 2 pump on
06:00 hrs
10-26-69 Floewing
10-27-69 Flowing
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TABLE 4

R0 ALCOM MAPLE LEAF WELL NO. 2
GENERALIZLD DESCRIPTION OF DRILL CUTTINGS

IFrom To |
(ft) (1) Material
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
80 950 Sandstone with pray and reddish mudstone
90 100 Sandy gray mudstone
100 175 Gray and white sandstone, sugary texture
175 185 Gray sandsione and claystone
185 215 Wiite and gray sandstone with stringers of gray
mudstone
215 225 Mecdium to coarse grained white sandstone with some
mudstone
225 245 Fine to medium grained gray sandstonc with mudstone
245 255 Gray sandstone

Brushy Basin shale member of Morrison formation
2995 270 Green and red clay
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AND RECOVERY DATA,
WELL JNO. 2

(Discharge mcasured with 55 gallon drum and stop watch)

Depth to Discharge
Date Hour Water Level Remarks
(ft) (gpm) ,
10-15-69 17:30 31.85 Well still being drilled. Lleas-
uring point top of platform 0.5
foot above land surface
10-16-69 14:52 31.38
10-25-69 05:59 35.32 Measuring point top of 34-inch
tube 2.48 fecet above land
surface
0A:00 Pump on. Rowls sct at 250 feet
(J:00:25 50.00
06:01:05 80.00
06:01:45 50.00
06:02:20 100.00
06:03 110.00
06:03:45 115.00
06:04:45 120.00 3
06:05:45 125.00
06:07:30 130.00 64
06:08 151.18 61
06:09 132.39
06:10 132.46 58
06:11 134.21 56
06:12 134.56
06:13 135. 00 54
06:14 135.36
06:15 135.56 52
06:16 135.85
06:17 13G6.32
06:18 136.53 52
06:20 137.12
06:22 137 .58 51
06:24 138.06
06226 138.10
06:29 138.12 T=519F
06:32 138.63
06:35 139.41
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DISCIIARGE, AMND RECOVERY DATA,
RIO ALGOM MAPLLE LEAY

WELL NO. 2,

L e——

I

continued.
Depth to Discharge
Date Hour Water Level Remarks
(ft) (gpm)

10-25-69 06:35 140.14 49

06:43 140.40

06.46 140.23

06:47 140.58

06:50 141.21 48

06:53 141,29

06:56 140,87

06:58 141.01 46

07:02 140. 01 55

07:07 143.70

07:10 144. 58

07:21 145.41

07:35 145.45

07:50 146.19 47

07:59 147.35 55 T =519F

08:08 150.19 48

08:17 155. 94 52

08:23 156.82

08:42 156.72 49

08:50 165.00 61

09:03 164.02 49

09:08 175.52 61

0G:10 177.63

00:11 178.38 52

00:17 187.53 65

00:20 188.406 54

00:23 138.87 54

09:27 1390.41 54

09:32 190.00

09:35 190.15 53

09:45 100. 21

09:52 100.10

10:17 196.92 53

10:28 196.11 60

10:32 195.52

10:47 197.53 55
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DRAWDOWN, DISCHARGE, AND RECOVLERY DATA,
RIO ALCOM MAPLE LLEAF WELIL NO. 2,
continued.
Depth to Discharge
Date tHour Water Level Remarks
(ft) (rpm)
10-25-69 11:00 197.36 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 =519F
12:45 200.92 55
13:06 201.67 54
13:23 207.70 33
13:45 207.66 a5
14:07 207.42 55
14:48 207.18 53
15:16 210.32 56
15:43 211.14 56
16:34 211.24 55
16:53 212.33
18:09 210.90 55
19:19 211.71 54
19:42 216.46 55
21:15 218.10 54
10-26-69 00:30 219.24 $5
03:30 217.44 55
06:00 217.90
08.44 216.175 54
09:15 218.46 54
09:26 219. 34
10:12 218.61 55
10:40 218.38 56
11:587 218.94 54
12:17 220,37 54
13:24 219.92 54
13:40 223.39 54
14:34 224.01 55
15:09 222.45 55
16:57 222.44 54
17:14 222.97 55
18:07 224.61 55
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TABLE 5

DRAWDOWN, DISCHARGE, AND RECOVERY DATA,
RIO ALCOM MAPLE LFEAF WELL NO. 2,

continued.
Depth to .—l.)ischargc
Date Hour Water Level Remarks
(1) (ppm)
10-26-69 18:27 227.33 95
19:56 226.42 55
20:18 228.17 55
22:30 230.30 55
10-27-69 01:30 233,58 55 T : 519F
04:30 236.19
06:11 235.13 35
08:15 235.70 55
08:52 234.68 56
10:15 236.73 55
11:10 236. 64
11:42 236.56 55
12:57 236.68 55
13:59 236.57 55
15:50 230.68 &5
17:51 227.67 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
06:01 220,00
06:01:20 200. 00
E 06-02 150. 00
' 06:02:20 185.00
F 06:04 175. 00
' 06:05 170.78
06:05:30 "64.36
06:06 158. 41
06:07 145. 40
06:08 141,71
06:09 132.49
06:10 127.56
06:12 114,40
06:13 109, 45
06:14 104,41

e vl
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C-45
TABLE 5

DRAWDOWN, DISCHARGE, AND RECOVERY DATA,
RIO ALGCM MAPLE LEAF WELL RO. 2,

continued.
Depth to Discharge
Date Hour Water Level Remarks
(f) (ypm)
10-28-69 06:15 899.19
06:16 96.50
06:17 04.45
06:19 00.25
06:20 88.75
06:21 g6 7»
06:22 84.88
06:23 82.82
06:26 77.42
06:27 75.06
06:28 74.97
06:30 72.78
06:32 71.01
06:34 69.61
06:38 67.41
06:42 65.73
06:40 64.95
OF.41 64.01
06:56 63.53
07:00 62,01
07:05 62.15
07:1v 61.74
07:15 61.24
07:21 60.75
07:25 60.43
07:30 60,09
07:40 50.45
97.50 58. 24
08:09 58.51
NG:15 ST 8%
08:30 57.42
03:45 56. 94
09:00 96. 60
00:15 56.22
00:30 55.62
09:45 55, 3%
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DRAWDOWN, DISCHARGE, AND RECOVERY DATA,
RIO ALGOXM MAI'LE LEAF WELL NO. 2,
continucd.
Lepth to Discharge
Date Hour Water Level Remarks
(ft) (gpm)
10-28-69 i0:01 94.96
10:30 54.36
11:16 53.43
11:43 53..¢
12:50 52.12
13:25 51.66
16:00 49.84
16:20 49.69
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
10-31-690 14:30 37.50
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DRAWDOWN AXND RECOVERY DATA, RIO ALGOM MAPVLE LEAF

WIILI. NO.

1

DURING TEST ON

MAPLE LEAF WELL NO. 2

Depth to
Date Hour Water Level Remarks
(ft)

10-25-69 05:52 5.33 Measuring point top of 8- nch
casing 0.42 foot abovi. land sur-
face. Wcll 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 T7.65
13:39 7.77
14:49 7.83
17:08 7.91
16:17 8.05
20:08 8.17
10-27-69 06:24 8.80
08:32 8.89
10:30 9.00
13:07 9.13
14:10 9.18
16:02 9.24
18:03 9.33

10-28-69 06:08 9.92 ? Mople L.eaf Well No. 2 pump off

06:00 hrs
06:10 .82
06:15 9.32
06:30 9.82
06:45 9.383
07:00 9.82
07:195 9.82
07:30 9.83
07:45 9.82
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TABLI. 6

DREAWDOWN AND RECOVERY DATA, RIO ALCOM MAPLI LEAF

WELIL NO. 1 DURING TEST ON

MAPLE LEAF WELL NO. 2,
continued.

Depth to

Date Hour Water Level Remarks
(ft)
10-28-69 08:50 9.81
098:00 9.80
09:15 9.19
20:30 9.78
00:45 9.77
10:00 g.78
10:20 € 72
11:30 0.62
14:37 0.24
15:30 9.02
18:11 8.381
10-29-69 06:11 7.68
10-30-69 10:00 5.95
11-31-69 10:00 4.04

P ——

TR T
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TABLE 7

RIO ALGCM MAPLE LEAY WELL NO. 4

GENERALIZED DESCRIPTION OF DRILL CUTTINGS

IFFroin To L
(1) (f0) Material
Dakota sandstone--Burio Canyon formation
o ~ 15 Coarsc grained brown sandstone
15 25 Brown to gray mudstonc and clay
. 25 30 Mecium to coarse grained brown sandstone with some
i clay
30 45 Gray mudstone and clay with some coarse grained
! brown sandstonc
i 45 50 Coarse graincd 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 lipht brown sandstone
= 65 80 Medium to coarse grained light gray sandstone with
' small amount of clay
I 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 190 and 195 feet
195 220 Fine to medium grained white sandstone

Brushy Basgin shale member of Morrison formation

220

235

Green and gray clay with some stringers of sandstone

I e T e
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TADLE 8

DRAWDOWN, DISCHARGE, AND RECOVERY DATA,
RIO ALGOM MAPLE LEAF WELL NO. 4

(Discharge measured with 55 gallon drum and stop watch)

Depth to Discharge
Iuate Hour Water Level Remarks
(1) (ppm)

11-17-69 07:25 22.45 Mecasuring 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 sct at 210 feet
11:02 83.00 Water dirty
11:05 105.95

11:07 125

11:09 113.45 Still dirty
11:15 120.66

11:17 106 Clearing
11:18 Surged 4 times. Milky but no sa
11:23 125. 25

11:26 110

11:30 131.10

11:50 134.35 94

12:15 136.30 89

12:27 137.00 T=5C0F
12:35 137.20 94

12:45 137.92

13:00 137.95

13:15 138.20 94

14:00 139.40 85

14:30 139.18 83

15:00 139.10 85

15:45 139.90 87

16:00 139.89

16:30 141.25 88

17:15 141.10 7

17:35 141.80 83

18:00 141.95 73

19:00 143.00 73

20:00 143.50 75
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DRAWDOWN, DISCHARCE, AND RECOVERY DATA,
RIO AIL.GOM MAPLE LEAF WELL NO. 4,
continucd.
3 o .. Depth to Discharge
Date Hour Water Level Remarks
(ft) (gpm)
11-17-60 21:00 143.60 73
24:00 145.30
11-1r-69 06:30 148.20 73
07:45 149.45 75
08:55 149.80
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
e 150. 25 73
13:35 Increased rpm
13:37 160.00
13:38 165.00
13:39 168.40
13:40 171.40
13:41 87
13:42 174.00
13:43 174.75
13:44 175.00
13:45 175.00 R5
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
§7:15 176 55 94
17:50 177.40 83
19:00 177.20 79
20:00 177.10 81
21:00 176.90
1-19-69 07:50 179.00 79
09:00 179.50
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AND RECOVERY DATA,

RIO ALGOM MAPLE LEAIF WELL NO. 4,
continucd.
Depth to Discharge
Date Hour Water Level Remarks
(ft) (epm)

11-10-64 00:30 179. 55
10.00 170.45 80
11:00 1786.75 g1
12:00 176.70 81
13:00 178.55 80
14:00 178. 20 79
15:00 178.22 77
16:00 175.33 77
*7:00 179.23 17
18:00 170.45 78
10:00 178.70 77

11-20-69 07:15 175.23 77 T =510F
086:45 178.80 71
08:25 176.12 77 Collected water sample
10:30 177.90 77
10:50 178. 35
11:00 Pumnp off
11:01 131,90
11:02 122.50
11:03 115.00
11.04 108. 30
11:05 101.75
11:06 06. %6
11:00 85.82
11:10 82.39
11:11 79.00
11:12 76.84
11:13 74.80
11:14 4,25
11:15 73.88
11:16 73.18
11:17 12.37
11:18 70.01
11:10 69.80
11:20 68.63

1.21 67.50

11:22 66.21
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DRAWDOWN, DISCHARGE, AND RECOVER. DAT A,
RIO ALGOM MAPLE LEAF WELL NO. 4,

continued.
a I, 5 “i—)rpth to Discharge
Date Hour Vater Level Remarks
o i (ft) {(gpm)
11-20-0Y 11:23 65.00
11:24 64.35
11:25 £63.55
11:26 62.75
11:27 61.07
11:28 61.42
11:29 60.75
11:30 60.23
25:33 58.83
11:35 58.15
11:4 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 42.39
16:22 41.39
17:10 40.33
17:35 39.80
11-21-69 07:55 31.53
00:20 31.19
11:20 30.77 Maple Leaf Well No. 5 pum~ on
11:45 hrs
13:40 30.39
14.45 30.12
16:40 29.88
R BRI 7:58 27.43
08:25 27.34
10:05 27.22

11:18 27.11
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TABLL 0

DRAWDOWN AND RECOVERY DATA, RIO ALGOM MAPLLE LEAF
1 DURING TEST ON

WELL NO.,
MAPLE LEAFV

WELL NO. 4

Depth to

Date Hour Water Level Remarks
(ft)

11-17-69 07:05 3.36 Mcasuring point top of 8-inch
casing 0.42 foot above land
surface

08:15 3.36
14:15 3.41 Maple Leaf Well No. 4 pump on
11:00 hrs
165:10 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
10:490 7.15
12:08 7.38
12:37 7.46
14:47 7.81
15:10 7.88
16:40 8.11
17:0¢C 8.15
11-19-69 08:25 10.38
08:50 10.42
10:20 10.60
12:23 10.79
14:12 10.96
16:12 11.16
11-20-69 03:10 12.4¢
08:35 12.51
09:35 12.57
09:55 12.58
12:25 12.74 Maple Leaf Well No. 4 pump off
11:00 s
12:45 12.75
13:30 12.76
14:03 12.78
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TABLE 9

DRAWDOWN AND RECOVERY DATA, RIO ALGCOM MAPLE LEAF
WELI. NO. 1 DURING TEST ON
MADPLE LEAF WELL KNO. 4,

continued,
Depth w0
Duate lLiour Wauter Level Remarks
1)

11-20-69 14:40 12.78
1 15:03 12.78
I 15:50 12.75
: 16:12 12.73
16:35 12.71
16:55 12.70
17:50 12.65
11-21-€9 08:20 10.70
05:48 10.68
10:02 10.49
‘ 10:20 10.45
10:52 10.40

313:12 10.35 Maple Leaf Well No. 5 pump on

11:45 hrs

13:45 10.90
.4:55 9.89
15:15 9.86
16:50 9.80



A-20
Appendix C, Reference 1
TABLE 10 =3

DRAWDOWN AKND RECOVERY DATA, RIO ALGOM MAPLE LYAF
WLELIL, KO, 2 DURING TEST ON
MAPLE LEAF WYLL NO. 4

Depth to

Date Hour Wiater Level Remarks
(f1)
11-17-69 03:05 31.73 Measuring point top of &-inch cas-
ing 0.67 foot above land svrface
15:20 31.79 Maple Leaf Well No. 4 pump on
11:00 hrs
16:52 31.%9
11-16-69 08:30 32.38
10:30 32.49
12:20 32.52
14:58 32.62
16.50 32.72
11-19-69 03:40 33.49
10:35 33.60
12:35 33.65
14:25 33.69
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 14.65 Maple Leaf Well No. 5 pump on
11:45 hrs
15:05 34.59

16:17 34.64
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TALLE 11

RIO ALGOM MAPLLE LEAK WELL NO. 5
GENVRALIZED DESCRIPTION OF DRILL, CUTTINGS

IFrom To
(f1) (f1) Material
Dakota sandstonc--Burro Canyon formation
gy 10 [ ine to medium prained yellow sandstone
10 20 Medium to coarse grained light yellow fandstone
20 29 Dark gray clay and shale
25 50 Fine to coarse grained brown sandstone. Water en-
countered at 32 feet
50 55 Medium to coarse grained light rray sandstons
55 60 Similar to interval between 50 and 55 feet. Darker
‘n color with small amount of shale
60 85 Coarsc grainced gray sandstone
85 95 Gray clay with some sanditone
95 110 Iine 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 Pasin 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 fect

R R R N I R R R R R R I R R R R R R TR RTINS
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TABLE 12

DRAWDOWN, DISCHARGE, AND RECOVERY DATA,
RIO ALGOM MAPLE LEAF WELL NO. §

(Discharge measured with 55 gallon drum and ston watch)

Depth to Discharge
Hour Watcr Level Remarks
({t) (gpm)

09:10 15.51 Measuring point top of surface
pipe 0.19 foot above land sur-
face. Well still being drilled.
Present depth 190 feet

08:05 13.93 Still being drilled. Depth 215 ft

08:10 13.82 Drilling completed. Depth230 ft

08:00 14.15 Casing installed. Measuring

point top of 8-inch casing 0. 44
foot abuve land surface

14:10 17.54 Well was developed, cleaned
and bailed with bailer prior
to this measurement

07:35 i5.42 Installing pump
08:55 15.40
10:30 15.48 Pump installed. Mcasuring

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

+ 150 155.00

11:52 122 Still dirty

11:53 166. 40

11:55 174.40 Clearing

11:58 110

11:59 1790.00

12:00 179.50

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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TALLY. 12

DRAWDOWN, DISCHARGE, AND RECOVERY DATA,
RIO ALGOM MAPLE LEAYF WLELL NO. 5,
continucd.

L s Depth to Discharge
Date Hour Water Level Remarks
S R s (ft) (gpm) .-
11-21-69 12:16 106. 00 Decreased rpm
12:24 175.860
2:25 04 Clear
12:26 Surged 5 times. Very little
sand, clear
12356 103
12:36 175.85
12:40 176. 65
12:45 177.60 89
12:50 177.47
12:55 177.65 90
3:00 177.90
13.05 177.72
13:10 178.45 92
13:15 178.65
13:20 179. 20 T =51°F
13:25 179.25 02
13:30 179,58
13:50 179.90 89
14:00 180. 52
14:10 180. 55
14:20 179.60 02
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 89
16:55 182.90 85
+7:30 182.85 83
18.30 182. 60
19:30 183.05 79
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 =
DIAWDOWN, DISCHARGE, AND RECOVERY DATA,
RIO ALGOM MAPLE LEAF WELL NO. 5,
continued.
Depth to Discharge -
Dite Hour Water Lovel Remarks
v (ft) (ppm)
 11-22-69 09:00 183. 80
| 09:30 184.40 15
10:30 184,12
11:00 182. 15 75
12:00 183.22
13:00 183.35 73
; 13:30 183.22
| 13:50 133.73
14:30 183. 30
15:00 183. 35 73
15:20 183 20
16:00 183. 30
16:2 183.45 73 T =52°F
| 17:00 183. 40
I 17:30 133.50 73
! 18:30 184. 65 73
| 19:15 184.170
: 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
13:45 186.83
14:30 186.72 75
15:15 186.90
16:00 18€.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

21:30 189.00
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DRAWDOWN, DISCUHARGE, AND RECOVERY DATA,
RIO ALCGOM

MAPLE LEAF WEIL.L NO. 5,
continued.

Depth to Discharge
Date Hour Water Level Remarks
(f1) (Fpm)

11-24-G9 0%7:10 100.25
07:20 100.48 73
08:25 190.32
09:10 191.02
09:35 100.23 T =520F
10:00 191,00 73 Collected water sample
1100 190. 00
11:30 190.32 73
11:45 Pump off
11:46 142.85
11:47 135.87
11:48 124.8C
11:49 113.20
11:50 104.40
11:51 96.50
11:52 91.30
11:53 86.45
11:54 81.10
11:55 75.72
11:56 72.07
10:57 69.04
11:58 66.78
11:58 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 53.900
12:08 $3.22
12:09 52.42
12:10 51.67
12:15 48.48
12:20 4G.48
$2:25 45.25
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AND RECOVERY DATA,

RIO ALCGOM MAPLE LEAF WELL NO. 5,
continued.
e ) Depth to Discharge o
Date Hour Water Level Remarks
(ft) (gpm)

11-24-C4 12:30 43.97

12:35 42 .85

12:45 40.91

12:55 290.45

13:15 37.02

13:45 34.65

14:04 33.25

14:37 31.57

15:02 30.37

15:05 20.73

16:10 29.73

16:37 29.06

17:10 26.51
11-25-69 07:30 21.65

08:20 21.49

08:35 21.44

09:00 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
11-26-69 17.46
11-28-69 16.15

12- 1.6y

15.

04
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TABLE 15

DRAWDOWN ALKD RECOVERY DATA, RIO ALGOM MAPLE LEAV
WELL

I DURING TeST ON

MALP'LE LEAF WELL NO. §

Depth to

. Date Hour Water Lovel Remnarks
i (1)
! 11-21-60 08:20 10.70 Measuring point top of B~inch casing
i 0.42 foot ubove land surface
. 08:48 10.68 Well is sull recovering from effect
'= of pumping Maple Leafl Well No. 4
10:02 10.49
[ 10:20 10.45
I 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
i 15:15 9.886
I 16:50 g.80
' 11-22-69 08:05 10.81
l 08:27 10.83
10:15 10.36
l 11:25 11.04
! 13:45 11.15
t 14:55 11.21
| 16:15 11.27
I 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 .83
10:15 12.68
I' 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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AND RECOVERY DATA, RIO ALGOM MAPLE LEAF

WELL NO. 1 DURING TEST ON
MAPLE LEAF WELL NO. 5,
continued,
N Depth to
Date liour Water Level Remarks
. (ft)
11-24-69 16:00 12.68
17:00 12.60
11-25-69 07:50 10.60
08:50 10.54
09:57 10.42
10:55 10, 33
12:30 10.15
13:45 9.99
14:55 9.88
11-26-69 8.23
11-28-69 6.4V
12- 1-69 5.51
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DRAWDBOWN AND RECOVERY DATA, RIO ALCOM MAPLE LEAF
WELL NO. 2 DURING TEST ON

MAPLE LEAF

WELL NO. 5

Dcpth to

Date Hour Water Level Remarks
. i (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 Ne. 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 .19
10:25 37.86
11:30 37.92
14:15 38.02
15:35 38.08
11-24-69 08:08 38.76
00:25 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 37,13
09:20 37.62
10:25 37.54
11:35 37.43
13:15 37.217
14:25 37.20
11-26-69 36.92
11-28-69 34.24
12- 1-69 33.35
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APPENDIX D

Water Development Corporation, Consultants in Ground-water
Hydrology, Analysis of Data from Maple Leaf Claim Area, San Juan
County, Utah, December 1969.

Letter from Water Development Corporation to Rio Algom, dated
November 10, 1971.

Report of 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, dated October 2, 1973.
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ARNALYSIS OF DATA FROM MAPLE LEAYF CLAIM AREA,
SAN JUAN COUNTY, UTAH

By

D. K. Greene and L. C. llalpenny

CONCLUSIONS

The data collected and the evaluation and analysis therecof 104 to
development of the following conclusions:

1. A well ficld capable of producing 200 gpm (pallons per minute)
for 24 hours per day and 365 days per year can be developed within the
area presently covered by the Maple L.eaf claims.

2. ‘The usecful lifc of the well ficld is estimated to be 2 minimum
of 10 years and more likely would be 20 years or more.

3. A total of six production water wells is considered necessary,
cach cquipped with a pumping unit capable of producing 40 gpm. Opera-
tion of the wcell field would require five wells on the line and one well in
reserve.

4. If more than 200 gpm is requirved at a later date, it is not con-
sidered feacible to develop the additional water in the area presently
covered by the Maple Leaf claims,

e W, e T R N I .- W St . SR e e E———
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5. The source of the pround water in the Maple Leaf cluim area
is the Dakota sand:tone-Burro Canyon formation. The aquifer is srte-
sian in character and the source of recharge is from precipitation and
snowmelt in the La Sal Mountains several miles to the north and north-
cast. The aquifer is fully saturated and excess ground water 1s being
discharged as spring flow in East Coyote Creck. The cone of depression
causcd by operating a well field in the Maple Leaf claim arca should
eventually intercept part of this spring discharge.
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RECOMMENDATIONS

1. In the event a temporary water supply is required during con-
‘struction and, if feazible, it is recommended that Well No. 1 be equipped
'with a pump and operated as deseribed in this report.  Data obtained
from this operation may make it possibie to refine the accuracy of the
aquifer coefficients developed during the T2-hour pump test.

R T Y VP p———— TR P

2. If, at a later date, more than 200 gpm of water is required it
is recommended that additional lund for two well sites be obtained, if
possible, acjacent to the Maple Leaf cleim arca. One site should be lo-
cated 2,000 feet southeast of existing Well No. 4 and the other site should
be located cither 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 lHumeca Wells hos. 2 and 11-16 if more than 200 gpm of wa-
ter is rcequirced.

Np—— p—_——
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INTRODUCTION

This report is the third submitted by Water Development Corpora-
tion on the subject of development of a ground-water supply for the o
Algom Corporation s llumeca project, San Juan County, Utah. The first
report, entitled "Water supply for proposed mill at Humeca Orebody,
San Juan County, Utah’ was submitted in March 1968 and reviewed the
possibilities of developing a greand-water supply of 200 ppin within a 5-
mile radius of the propoged mil . The report also wwluded recommen-
dations for drilling test production water wells at selected sites in the
Humeca and Maple Leaf claim arcas (sce Fig. 1).

Following rececipt and review of the 1968 report, officials of Rio
Algom Corporation approved a program which consisted of drilling and
testing two water wells in the Humcca claim area and cleaning out and
testing mineral hole 11-16 also in the Humeca claim area (see Fig. 1).
Drilling of a test well in the Maple Leuf claim area was deferred at that
time pending analysis of the data obtained from the three Humeca tests.
The tests were conducted under the supervision of Water Development
Corporation and a report entitled "Analysis of data from test wells at
Humcca Orebody, San Juan County, Utah” was subwmitted in May 1960.
The rcport concluded that it would be possible to develop 200 gpm of
ground water in the 160 acres comprising the S\Wg Sec. 15, T.28 8., R.
24 E., and that a total of cight 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,
the report concluded that it would be desirable to spread the distance be-
tween wells and recommended exploring the possibility of obtaining well
sites from Redd Ranches in the NW% Sec. 15, T.29 S., R.24 E. The re-
port also recommended that the deferred well in the Maple Leaf claim
arca be drilled and tested. This recommendation was followed in July
1969 and the-drilling was done by L. R. French Water Wells, the same
contractor who did the previous drilling. The Maple Leaf well was tested
by L. R. French for approximately 6 hours at a discharge of 110 gpm
and a pumping water level of 205 fcet.

Negotiations with Redd Ranches for the purpose of obtaining addi-
tional well sites in the vicinity of the lumeca c¢laim area were unsuc-
cessful. - Due to this fact and the results obtained from the first Maple
Leaf well, officials of Kio Algom Corporation decided to drill additional
wells in the Maple Leaf claim arca to develop the required ground water

supply.

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
Messrs. J E. Moyle, J. D. Guiry, and Andre Belanger of Rio Algom
Corporation and the cooperation of Mr. L. R. Irench 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 (sce Fig. 1). Well No. 1, located near the axis of East Coy-
otc Creck syncline was the first well tested. During the 72-hour test on
ras well, Well No. 2, located further from the synclinal axis, was in
the process of being drilled and cagsed. Following the 72-hour test on
Well No. 2 a comparison of the data from these two tests indicated a
possibility that wells Jocated closest to the snyvelinal 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, e 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 1960 and, as mentioncd 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 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
watler was under artesion pressurc and rose to within abou 2 feet of the
land surface.

The well was equipped with a joint of 13-inch surface pipe and
cascd 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
cleaned and developed with the drilling rig and a bailer. Elevation of the
top of the B-inch casing is 6,496.65 fect above s.a level

A test pump was installed with the top of the pump bowls set at a
depth of 210fect and operated steadily for 72 hours in October 1969. The
discharge ranged from a high of 157 gpm ncar the ! 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 fect. Data collected
Juring the test are given in Table 2, Appendix A.

Maple Leaf mineral hole ML-1-A, located 242 ‘eet south and west
of Well No. 1 (see 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 of pumping. Measurements made in ML-1-A
durirg the test on Well No. 1 are given in Table 3, Appendix A.
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During the test on Well No. 1 and zlso duaring subsequent tests, the
strcamflow in East Coyote Creck was observed to see if pumping had any
noticeable eficct 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 extremely
difficult to detecmine relatively sma!ll effects on streamflow.

Mapie Leaf Well No. 2

Well No. 2 was drilled during October 1969 and was completed
while Well No. 1 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
Dakota thickness at this location was 235 feet (see Table 4, Appendi  .1).
Water was encountered at a depth of 98 feet and eventually rose to about
31 feet. Saturated thickness c¢i 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 [ect. 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 drilling 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 arc given
in Table 5, Appendix A.

Maple Leaf Well No. 1 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. 1 was still recovering from the effect of its own pumping, a precise
computation of the true effect of Well No. 2 on Well No. 1 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 fect (see Table 7, Appendix A). Water was encountered at a depth
of 55 feet and rosec to a level of about 22 feet. Saturated thickness of
Dakota formation at this location is 165 feet.

8
1
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The well was completed similar to Wells Nos. 1 arnd 2 with 13-inck
surface pipe and 8-inch casing, perforated from o depth of 45 fect to the
bottom. Size and number of perforations per foot was the same as for
Wells Nos. 1 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 casing is 6,481.31 feet above sca level.

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 o depth of 210 feet.
Discharge at the beginning of the teut was 125 gpm and at the end of the
test was 77 gpm.  Average weighted discharge throughout the test was
78.6 gpra and the final pumping water level was about 178 feet. Data
collected during this test are given in Table 8, Appencix A.

Map'e Leaf Wells Nos. 1 and 2 were usced 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 creatcd by pumping Well No. 4
caused a drawdown of 0.42 feet in Well No. 1 and 2. 94 feet in Well No. 2.

Maple Leaf Well No. 5

Driiling and casing of Well No. 5 was completed .uring the test on
Well No. 4. Total depth drilled was 230 fect 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 (sce 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 fect.

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 previovsly 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 1s 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 approximatcely
190 feet. Average weighted discharge during the test was 75.9 gpm.
Data collected during the test are given in Table 12, Appendix A.
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Wells Nos. 1 and 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 £ -
peadix A, Bow of these wells were still re~overing from the effect of
pumping Well No. 4.  Thus, the truc effect «. pumping No. 5 on these
wells cannot be determined.  The measured effect of pumping Well No. 5
was 2.94 feet on Well No. 1 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 daumpening 1s unknown.

10
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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 poesible to determine the relationship
between pround-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 3, the aquifer
had not fully recoverca from the effect of testing Wells Nos. 1 and 4. In
other words, watcr levels were still rising and had not yet reached the
original static water level, thus the true drawdown could not be deter-
mined.

Coefficient of Transmissibility

The cocfficient of transmissibility can be determined either from
drawdown or recovery measurements in the puraped wells and observa-
tion wells. For the pumped wells, generally the recovery measurements
provice the best data for the coefficient of transmissibility. 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 transraissibility.

There were three distinct slopes on recovery data plotted for Well
No. 1 after it was pumped. Computations based on these slopes pave
cocfficients of transmissibility of 760, 950, and 1,700 gpd/ft (gallons per
day per foot). Druwdown 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. 1 while
pumping Well No. 2 gave a coefficient of transmissibility of 2,640 gpd/ft.

Recovery data for Well No. 4 after it was pumped gave a cocefficient
of transmissibility of 1,260 gpd/ft and are shown on Figure 2. The draw-
down data for Wells Nos. 1 and 2, used as observation wells while pump-
ing Well No. 4, gave cocfficients 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/ft were computed. Recovery data from Wells Nos. 1 and 2
after pumping Well No. 5 gave values of 3,300 and 4,600 gpd/ft respec-
tively.
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Water Level lrawdown, Feet
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Figure 3. - Drawdown in Well No. 1 While Pumping Well No. 4.
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outamary, the coeflicients of transmiscibility computed at the
pnds b e Ve otaa low of 700 gppd/ft for Well No. 1 to a Lhigh of
Gops It for Well No. 6. The value computed for Well No. 5, how-
cver, vas affected by an unknown amount due to the fact that the aquifer
wet fully recovered from pumping Well No. 4. The coefficient of
vaboabilny values determined from the observation wells were in
toose b B Ber and rapped from a low of about 1,200 ppd/it for well ML-
Loy the test on Well No. 1 to a high of 4,600 ppd/ft at Well No. 2
van the went on Well No. 5. As mentioned previously, the data ob-
Pauring the tost on Well No. § were affected by the just completed
v Wl No. 4L

The primary reasons f~r the lower values of transmissibilitly oc-
cerin ot the penaped wells {5 Cwe to non-laminar flow in the formation
pear the bore hole and well loss caused by turbulent fiow at the well cas-
ieo As the distance from the pumped well increases the flow of ground

o through the equifer becomes laminar and the cocfficient of trans-
s ability volues are usually higher.  In some areas of the Maple Leaf
¢tomi. where the Dakota sundstone outcropped it was observed to be
tine tured and in other areas it wos massive. The variation in transmis-
cilnlity cocflicionts determined from the observation weils was undoubt-
vily affected by the cxistence or non-existence of this fracture pattern.

Coefficiont of Storage

[ The coefficient of storage can be determined only by the use of ob-
“revation wells and is a function of distance from the pumped well,

r smnaat of drawdown or recovery during or after pumping and the amount
of e 1t ook for the drawdown or recovery to take place.

|

i

\

During the test on Well No. 1 the data from observation well ML-
1'A pave values of 0.0615 percent on drawdown and 0.0256 percent on
Foecovery for the coefficient of storage. During the test on Well No. 4
e drawdown data measured in Wells Nos. 1 and 2 gave cocfficient of

torape values of 0.0076 percent and 0.0102 percent respectively (see
Fips, 3 and 4).

lf Hecovery data from Wells Nos. 1 and 2 after pumping Well No. 5
| vovevadues of 0.0124 and 0.0278 respectively for the coefficient of stor-

! e

Summa ry

The varions computed values for the coefficients of transmissibil-
S and storage are tabulated as follows:

i



e
;

Appendix D, Reference 1
D-20
woll”™ T TTiype of Cocfficient of Coctiicient
No. Data Used Transmissibility of Storage
S S (ppd/ft) (percent)
Pumped Wells
1 Recovery 760 --
0950 --
1,700 - -
2 Rocovery 1,080 --
4 Recovery 1,260 --
o Roecovery 1,670 --
2,230 --
Observation Wells
MIL-1-A Drawdown 1,220 0.0615
Recovery 1,200 L0256
1 Drawdown 2,640 -~
1 Dirawdown 1,870 .0076
2 Drawdown 4,305 .0102
1 Recovery 3,300 .0124
2 Recevery 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 considercd desirable to select two
values for the coefficient of transmissibility for usec in projecting future
puinping water levels.  Accordingly, a value of 800 gpd/ft was selected
1o determine the effect of each pumped well on itsclf and a value of 3,000
vpd/ft was sclected to determine the effect of each pumped well on the
remaning wells.

The coefficicnt of storage determined from the tests falls in the
semi-artesian to artesian range. A value of 0.01 percent was considered
4 reasonable value to use for projecting future pumping water levels.

16
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Quality of Water
Wider sumples were collected from cach of the four wells tested

il were analyzed by the Agricultural Engineering Department, Univer-
sty of Avizona.,  The results of the analyses are tabulated below:

Item Well Woll Well Vell
(peirts per million unless No. Na., No. No

otherwise in licated) 1 2 4 5
Pate collectod 10-18-69 10-28-69 11-20-69 11-24-69
Tempoerature when

collected, 91 51 51 51 52
Specatie Conductance,

micromhos 700 560 550 670
pt 7.4 Tt T T
Calcium, Ca 144 114 100 130
Mapnenium, Mg 49 26 28 39
Sodium 2nd Polassium,

Natik 26 25 29 27
Cavbonate, (Ogy 0 0 0 0
Bicavbonate, 11CO3 273 220 249 268
Sulfate, SO, 286 200 160 246
¢ horide, C1 28 24 32 36
Nitrate, NOj3 0.1 3 0.2 1.6
Fluoride, I 0.3 0.2 ~0.2 <0.2
Total Soluble Salts 806 612 598 746

The analyses from the Maple Leaf wells were compared with those
from the Jlumeca wells, Coyote Creek, and East Coyote Creek which
were included in the May 1969 report.  The major deviation in the gen-
tral character of the water is that the Maple Leaf water is higher in sul-
fute and calcium content. However, this difference is not significant.
It 15 considered that the basic source of ground water from the Maple

Leaf elaim area is the same as for the IHHumeca area, Coyote Creek, and
st Coyote Creek.
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DEVELOPMENT OF WELELL FIELD

Preliminary Calculations

Owing to the higher yields of the Maple Leaf wells in comparison
with the Humeca wells, an initial set of calculations was made to deter-
mine the cffect of operating all four Maple Leaf wells for 10 years ata
continuous pumping rate of 50 gpm. The resulis were as follows:

Well Colculated ThICKneSs Of Saturated

No. Drawdown Aquifer Remaining
at End of 10 Yr .r8

(ft) (ft)

1 188 10

2 186 38

4 183 15

9 185 16

‘I'ie thickness of saturated aquifer remaining at the end of 10 ycars is
considered inadeguate and the authors consider that an altlempt 1o pro-
duce 200 gpm from the four wells would be undesirable.

Well Ficld Capable of Producing 200 Gallons per Minute

Following review of the preliminury calculations a conclusion was
reached that a well field in the Maple Leaf claim area that would be ca-
pable of producing 200 gpin for 10 to 20 years should consist of six wells.
The two additional wells required could be drilled within the existing
arcs of the cluim. 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. .09-80-01," at the south center of Claim No.
21. The site for the other well (No. 6) is recommended at 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 49 ¢pm. 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.
Fwo lines are shown on the graph, one for a continuous pumping rute of
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COMPARISON OF AQUIFER CHARACTERISTICS

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 v e
4 . 400
5 417
Avcrage
(four wells) .40

For compuarative purposes the specific capacity of the wells in the Hu-
meca arca was as follows:

Well Specific Capacity

No. (gpm per ft of drawdown)
2 0.415

H-16 «517
3 .211

Average
(three wells) .38

The most permecable 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
vears. DBy the end of 10 years the capacity of the wells to yield water
may have declined to the preposed design vield of 40 gpm per well. By
the end of 20 ycars 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 Field Capable of Producing 250 Gallons per Minute

The calculations indicate that the present Maple Leaf claim area is
not large cnough to accommodate a well field capable of yielding a con-
tinuous supply of 250 rpm for 10 to 20 years. A total of cight wells would
be required. If 250 gpm is needed from the Maple Leaf claim area, it is
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ﬂ

v aended that sdditionad 1and should be acquired along the axis of
’ v vnehute, watch s occupied by Fast Coyote Creek.  The furst of the
P .'.;ch!mml wells could be drilled at a distance of 2,000 fect southeast
Vi oty Well Moo 4, in the SE cor. Sec. 19, T.28 6., R.25 E. The second
ol be drilled either 2,000 feet farther sowdheast or it could be drilled
Loy tonee of 2,000 teet west of proposed Well No. 6, on cither side

of the line between Sees. 13 and 24, T.26 5., .24 E

Temporary Water Supply During Constraction

it is understood that full vperation of the water systeia may not be
required for a yeur or two,  This interval of time provides an opportu-
nity to collect wdlitional data which could be used to refine the acvuracy
of the squifer coeflicaents developed during the T2-hour pumping testis on
the four wells.

It is suggeited that Well No. 1 be equipped with a pump having a
capacity of 40 ¢pm and, if necessary, powered onu temporary basis by
means of an internal combustion encine und a gearhead drive.  The unit
could be converted to electric power at a later date without removal from
the well, I this were to be done, the well could be operated to the ex-
tent reqguired for construction work unul such timne as the entire 200 ppm
is required.

Collection of data in relation to operstion of the well is recom-
mended as follows:

1. Install a Sparling or Badger (or vqual) water meter on the
discharge line at the well.  Record the accumulated meter reading
cach time the well is turned on. If operation is continuous, record
the reading once cvery Tdays. In recording the dota, note the date
and hour cach time the meter 1s read and cach time the pump is
turned on or turned off.

2. Measurc the depth to water in Wells Nos. 1, 2, 4, and §
just before Well No. 1 is turned on and just before it i1s turned off.
Kecord 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-
tinuuis, take water-level readings in all wells once every 7 days.
To insure that pumping water levels cen be obtained 1t is recom--
mended that a 34-inch measuring tube be installed with the pump.

e e e T T v A Spp—
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Summary
- —— e i e o

Auoly:as of the data collected during testing of the four wells in the
“opte Laoad elaim arca indicated the following:

‘ 1. For producing 200 gpm on a continuous basis for as long

| s 20 years it s considered necessary to drill two more wells and
to equp all six wells with pumping units each capable of yielding
40 ppmn;

2. For producing 250 gpm on a continuous basis for as long
ad 20 years it is considercd necessary to extend the claim area
routheastward and possibly also westward so that two adcitional
well sites could ve 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 Creck syncline.

iy —
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ESTIMATED REMAINING COST OF WELL FIFLD

itemadaniag Cost Foe Wi 11 Ficld Yielding 200 Gullons per Minu!'»

Deilling an edditional two wells is estimated to cost §3,000 per
11, with o totul cost of $10,000.

Purchase and installation of six pumping units, cach designed to
pump 40 gpi, 18 estimated to cosgt §2,000 per unit, with a total cost of
*12,000. For selection of pumping units the depth of bowl setting and
supgested design puinping Lift to the land surface 1s as follows.

\Well Depth to fop Depth to Pumping
No. of Powls Water Level
(ft) (f1)
1 200 170
2 225 195
3 210 180
4 215 185
5 210 180
6 o4 210

Additional Cost For Increasing Capacity of Well Field
to 250 Gullons ner Minute

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 acquisition. An additional 4,000 o 5,000 feet, depeanding on the
route followed, of pipe line wouid also be required for the pipe line gath-
ering system.

Estimated ( ost of Developine 60 Gallons per Minute
From liumeca Wells Nos, 2 and H-10

An alternative method of developing an additional 50 to 60 gallons
per minute of well capacity would be to install pumps on Humeca Wells
Nos. 2 and I1-16, thus climinating drilling and land acquisition costs.

Two 30 gpm pumping units would be required at an estimated in-
stalled cost of £1,500 cach. Approximately 5,000 feet of pipe line would
be required to connect these two wells to the system.
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MANAGGEMENT OF WELL FIELD

T he ecaleviations described in this report indicated that 200 rpin can
be obtyaned from five wells in the Maple Teaf ¢laim area, cach cquipped
Sathow 10 ppm pumping unit.  One additional well will provide reserve
cope ity when a well needs to be taken out of service for pump overhaul.

Management of the well field should include rotating the pumped

vl on a once-a-veck basis so that the reserve well remains in top

corditon. . Under this plan ecach well would be shut down for one weck

aut ol every six weeks.,  In addition to keeping all wells in top condition,

thiz will distribute the cone of depression more evenly throughout the
entire well field.

Hecommended data collection on a continuing basis includes the
fallowine:

1. Measure and record depth to water level in each well
once a month for the firstyear and once every three months there-
after. Note whether the well was on or off when measured.

2. Record 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
pated blow-off line at each well and measure the discharge quar-
terly. If meters are used, record the volume reading of thc 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 overhnul @ pump and/or to clean out and redevelop a well. If the yicld
of o 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
have scen many unnecessary expenses develop from making guesses
about when to overhaul a well.

2
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TABLE 1
RIO ALGOM MAPLE LEAF WELL NO. 1
GENERALIZED DESCRIPTION OF DRILL CUTTINGS
¥ rom To : N
™ (1) Materia!
Dakotn san dstone--Burro Canyon formation
I 0 20 Sandstone
| 25 GO Green shale
! GO 108 CGray and white sandstone, water encountered at
60 feet
| 108 123 Clay ribs and sandstone
‘ 123 200 White sandstone

p———

_ Brushy Basin shale member of Morrison formation
: 200 230 Clay and sandstone ribs
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2

AND RECOVIERY DATA,

MAPLE LEAF WELL NMNO. 1

(Discharge measurcd with 53 gallon drum and stop watch)

Depth to Discharge
Date IHour Water Level Remarks
(ft) (gpm)

10-15-69 16:20 2.14 Measuring point top of surface
pipe 0. 20 foot above land
surface

10-16-69 13:20 2.15

15:36 1.80
10-17-69 09:39 1.65
10:20 2.07 Measuring point top of 3/4-inch
tube 0.58 foot above land
surface
10:45 2.08
11:30 2.07
11:31 Pump on to check equipment
11:44 Pump off
12:45 12.95
12:49 12.26
12:53 11.39 |
13:00 Pump on. Bowls 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 80.00
13:05 90.00
13:05:30 95.00
13:07 100.00 150
13:09 105. 00 157
13:11 106.29 125
13:13 107. 67 132
13:15 109.27
13:16 109.79
13:17 110,10
13:19 110.40



Appendix D, Reference 1
D-33 A-3

TABLE 2

DRAWDOWN, DISCHARGE, AND HECOVERY DATA,
RIO ALCOMA MAPLE LEAF WELL NO. 1

continued.
Depth to Discharge
Date Hour Water Leve! Remarks
(ft) (gpm)

10-17-69 13:20 110.57

13:22 711.03

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

13:55 119.00 997

14:02 110 37

14:05 120,33 9%

14:10 120.84

14:15 120.45

14:24 121.50 99

14:34 122.20

14:38 i23.06

14 .46 123.18 94

14:54 127.38 100

15:04 128.49

15:19 128.81

15:37 129.56

15:53 129.42 92

16:20 132.58 97

16:23 92

16:28 100 T - 520F

16:20 135.904

16:31 136.55

16:43 105

16:47 142.06

16:50 97

17:14 144.16 99

17:22 144.08 97

17:34 144.81

18:15 146.21 93

18:20 103
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AMD RECOVERY DATA,

WELL 30O. 1,

Deptn to Discharge
Date Hour Water Level Remarks
- (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 00
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 04
13:16 204.91 94 Collected water sample
13:21 90
13:33 205.81 83
13:40 196.79 06
14:26 180.29 92
15:09 182.00 89
16:41 181.04 66
17:43 131.08 86
13:23 182.13 89
20:12 134. 57 89
22:30 86
1¢-19-69 00:45 92
04:30 89
06:55 185.65 89
08:46 184.09 817
10:27 188.90 87
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