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IRON KING ASSAY INC.

LAB JOB #: MSC01372 CC: Carole A. 0'Brien and
Peter Hahn
Client name: A. F. Budge (Mining) Ltd. No. Samples: 6
Date Received: 03-05-87
Billing address: 7340 E. Shoeman Lane Submitted by: Don White

Suite #111-B-E
Scottsdale, AZ 85251
Phone number: 945-4630 / 778-3140 INVOICE ATTACHED

ANALYTICAL REPORT

FA/AA
Client ID Lab ID Au
MSC01372 oz/ton
VULTURE BATCH #1987-03
HOLE #C-1
290-295" 1372- 1 <.0003
295-300" 1372- 2 0.0003
300-305" 1372- 3 0.0006
305-310" 1372- 4 <.0003
310-315" 1372- 5 <.0003
315-320" 1372- 6 0.0006

P.0. Box 56 ¢ Humboldt, Arizona 86329 e Phone (602) 632-7410
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LAB JOB #:

Client name:

Billing address:

Phone number:

Client ID
MSC01385

IRON KING ASSAY INC.

19-Mar-87

MSC01385
A. F. Budge (Mining) Ltd.

7340 E. Shoeman Lane
Suite 111-B-E
Scottsdale, AZ 85251
945-4630 / 778-3140

CC: Carole A. O'Brien,
Don White, Peter Hahn
No. Samples: 16
Date Received: 03-11-87
Submitted by: A.J. Fernandez

INVOICE ATTACHED

ANALYTICAL REPORT

VULTURE BATCH #1987-04

HOLE #VS-2
65-70"
80-85"
95-100"
110-115"
125-130"
140-145"
155-160"
170-175"
185-190"'
200-205"
215-220"
230-235"
245-250"

260-265"

FA/AA

Lab ID Au
oz/ton

1385- 1 <.0003
1385- 2 <.0003
1385- 3 <.0003
1385- 4 <.0003
1385- 5 <.0003
1385- 6 <.0003
1385- 7 <.0003
1385- 8 <.0003
1385- 9 <.0003
1385- 10 0.0044
1385- 11 0.0006
1385- 12 <.0003
1385- 13 <.0003
1385- 14 <.0003

P.0. Box 56 ¢ Humboldt, Arizona 86329 e Phone (602) 632-7410
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FA/AA

Client ID Lab ID Au
MSC01385 oz/ton
275-280" 1385- 15 <.0003

290-295" 1385- 16 <.0003




Page 1

LAB JOB #:

Client name:

Billing address:

Phone number:

Client ID
MSC01392

IRON KING ASSAY INC. 20-Mar-87

MSC01392

A. F. Budge (Mining) Ltd.

7340 E. Shoema
Suite 111-B-E

Scottsdale, AZ
945-4630 / 778

VULTURE BATCH #1987-04

HOLE #C-1
5-10"
20-25"
35-40"
50-55"
65-70"
80-85"
95-100"'
110-115"
125-130"
140-145"
155-160"'
170-175"
185-190'
200-205"

215-220"

FA
Lab ID

@)
1392- 1
1392- 2
1392- 3
1392- 4
1392- 5
1392- 6
1392- 7
1392- 8
1392- 9
1392- 10
1392- 11
1392- 12
1392- 13
1392- 14
1392- 15

n Lane

85251

-3140

CC: Carole A. O'Brien,
Don White, Peter Hahn

No. Samples: 19
Date Received: 03-11-87
Submitted by: A.J. Fernandez

INVOICE ATTACHED

ANALYTICAL REPORT

/AA

0.0038
0.0020
0.0009
<.0003
<.0003
<.0003
0.0006
0.0015
0.0009
<.0003
<.0003
<.0003
<.0003
<.0003

<.0003

P.0. Box 56 ¢ Humboldt, Arizona 86329 e Phone (602) 632-7410
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Client ID
MSC01392

230-235"
245-250"
265-270"

280-285"

IRON KING ASSAY INC

FA/AA
Lab ID Au

oz/ton
1392- 16 <.0003
1392- 17 <.0003
1392~ 18 <.0003

1392- 19

20-Mar-87
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LAB JOB #:

Client name:

Billing address:

Phone number:

Client ID
MSC01393

IRON KING ASSAY INC. —_—

MSC01393

A. F. Budge (Mining) Ltd.

7340 E. Shoeman Lane
Suite 111-B-E

Scottsdale,

AZ 85251

945-4630 / 778-3140

CC: Carole A. O'Brien,
Don White, Peter Hahn

No. Samples: 21
Date Received: 03-11-87
Submitted by: A.J. Fernandez

INVOICE ATTACHED

ANALYTICAL REPORT

FA/AA
Au
oz/ton

VULTURE BATCH #1987-04

HOLE #C-2
0-5"
15-20"
20-25"
35-40"'
50-55"
65-70"
80-85"
95-100"'
110-115"
125-130"
140-145"
155-160"
170-175"
185-190"'

200-205"

1393- 1
1393- 2
1393- 3
1393- 4
1393- 5
1393- 6
1393- 7
1393- 8
1393- 9
1393- 10
1393- 11
1393- 12
1393- 13
1393- 14
1393- 15

0.0050
0.0015
0.0015
<.0003
<.0003
<.0003
<.0003
<.0003
<.0003
<.0003
<.0003
<.0003
<.0003
0.0012

0.0003

P.O. Box 56 ¢ Humboldt, Arizona 86329 e Phone (602) 632-7410
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Client ID
MSC01393

IRON KING ASSAY INC

FA/AA
Au
oz/ton

215-220"
230-235"
245-250"
260-265"
275-280"

290-295"

1393-
1393-
1393-
1393-
1393-

1393-

17
18
19
20

21

0.0009
0.0006

0.0003
0.0012

0.0003

<.0003

20-Mar-87
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LAB JOB #:
Client name:

Billing address:

Phone number:

Client ID
MSC01394

IRON KING ASSAY INC. —

MSC01394

A. F. Budge (Mining) Ltd.

7340 E. Shoema
Suite 111-B-E
Scottsdale, AZ
945-4630 / 778

VULTURE BATCH #1987-04

HOLE #C-3
0-5"
15-20"
30-35"
45-50"
60-65"
75-80"
90-95"
105-110"
120-125"
135-140"
150-155"
165-170"
180-185"
195-200"'

210-215"

n Lane

85251

-3140

CC: Carole A, O'Brien,
Don White, Peter Hahn

No. Samples: 20
Date Received: 03-11-87
Submitted by: A.J. Fernandez

INVOICE ATTACHED

ANALYTICAL REPORT

FA/AA
Lab ID Au

oz/ton
1394- 1 0.0111
1394- 2 0.0029
1394- 3 0.0006
1394- 4 0.0003
1394- 5 0.0003
1394- 6 0.0009
1394- 7 <.0003
1394- 8 0.0012
1394- 9 <.0003
1394- 10 <.0003
1394- 11 <.0003
1394- 12 <.0003
1394~ 13 <.0003
1394- 14 <.0003
1394~ 15 <.0003

P.0. Box 56  Humboldt, Arizona 86329 e Phone (602) 632-7410
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Client ID
MSC01394

IRON KING ASSAY INC

FA/AA
Au
oz/ton

225-230"
240-245"
255-260"
270-275"

285-290"

1394-
1394-
1394-
1394~

1394-

16
17
18
19

20

<.0003
<.0003
<.0003
<.0003

<.0003

25-Mar-87



PRELIMINARY SITE CHARACTERIZATION REPORT
Heap Leach Facility Design
Vulture Mine Project
Near Wickenburg, Arizona

SHB: 'Job -No. B87-<I11

Consulting Geotechnical Engineers ct

PHOENIX ® ALBUQUERQUE @ SANTA FE @ SALT LAKE CITY @ EL PASO ® TUCSON




' SERGENT, HAUSKINS & BECKWITH s 3232 West Virginia Avenue
Geotechnical Engineers, Inc. 7 Bl Phoenix, Arizona 85009

(602) 272-6848

NS

TRANSMITTAL
DATE December 2, 1987
TO A. F. Budge (Mining) Limited
7340 East Shoeman Lane, Suite 111 "B" (E)
Scottsdale, Arizona 85251-3335
ATTENTION A.J. Fernandez, Senior Mining Engineer
PROJECT Heap Leach Facility Design, Vulture Mine Project

JOB/PROPOSAL NO. E87-11

WE ARE SENDING YOU: DELIVERY BY:
[d Attached [] Hand Delivery
(] Under separate cover the following: [¥] First Class Mail
[] Boring Logs [J Registered Mail
[]calculations [] Express Mail
[] Design Charts [] Federal Express
[[] Progress Reports [] other
[x] Laboratory Results E] Return Receipt Requested

TRANSMITTED FOR:

[J Plans (] Review & Comment
[] specifications [] Approval
0 Your Files/Information

As Requested

DESCRIPTION  Moisture-density and permeability test results

for Burro Clay.

REMARKS

COPY TO File

SIGNED 22kl Lt/ rrsey
Cf‘




SERGENT, HAUSEINS & BECZEWITH

CONSULTING GEOTECHNITZAL ENGINEERS

FEFORT OF LABORATORY TESTS DATE

FROJECZT: HEAF LEACH-- VULTURE MINE JOEBR NO.

L.OCATION: BUERQO CLAY W. 0. MO,

LAE NO.

TEST DESITENATION
METHOD
LURVE
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M
SERGENT, HAUSEINS & BECEWITH
CONSULTING GEOTECHNICAL ENGINEERS
FEFORT ON LARORATORY TESTS DATE: 04-22-1987
L]
FREOJECT: VULTURE MINE-- HEAF LEACH JOB NO. E8B87-11
SAMFLE: BURRO CLAY L.AB NO. 1
SHEET 1
FEEMEARILITY TEST W.0. 2
WEIGHT OF WET S0IL, EMS (BEFORE) 73.67
WEIEHT OF WET S0IL, GEMS (AFTERD) 79.67
WEIGHT OF DRY SOTL, 1EMS a85.52
HEIGHT OF SAMFLE, CMS e B2
DIAMETER OF SAMFLE, (AVERASE) CMS =33
WATER CZONTENT, % (hefore and after) . 43.50 43.50
SOIL DENSITY, FCF €8.32
AREA OF SAMFLE, S& M 8.71
HEAD B TIME k. k.
inches (psig) Dl S . s/ s e ft/yr
total, in.
12.46 ) 6.595 172,800 0.6EE-07 0.68E-01

151.06




l SEHGENT, HAUSKINS & BECKWITH CONSULTING GEOTECHNICAL ENGINEERS

l APPLIED SOIL MECHANICS * ENGINEERING GEOLOGY * MATERIALS ENGINEERING * HYDROLOGY

_1é;|
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— B. DWAINE SERGENT. P.E. JOHN B. HAUSKINS, P.E. GEORGE H. BECKWITH, P.E. ROBERT D. BOOTH. P.E
1 LAWRENCE A. HANSEN, PH.D., P.E. MICHAEL L. RUCKER, P.E. ROBERT L. FREW SUANG CHENG, P.E.
RALPH E. WEEKS. P.G ROBERT W. CROSSLEY, P.E. JAMES H. CLARY, C.P.G. JAMES R. FAHY, P.E.
DARREL L. BUFFINGTON. P.E. JONATHAN A. CRYSTAL, P.E. NICHOLAS T. KORECKI, P.E. MICHAEL HULPKE, P.G.
DONALD VAN BUSKIRK, P.G. PAUL V. SMITH., P.G GERALD P. LINDSEY, P.G. DAVID E. PETERSON, P.G.
DALE V. BEDENKOP, P.E. NORMAN H. WETZ, P.E. RONALD E. RAGER. P.G. ALBERT C. RUCKMAN, P E.

PAUL KAPLAN, P.E.

February 11, 1987

A. F. Budge (Mining) Limited SHB Job No. E87-11
7340 East Shoeman Lane

Suite 111 "B" (E)

Scottsdale, Arizona 85251-3335

Attention: A. J. Fernandez
Senior Mining Engineer

Re: Heap Leach Facility Design
Vulture Mine Project
Near Wickenburg, Arizona

Gentlemen:

Our Preliminary Site Characterization Report for the refer-
enced project is herewith submitted. The report includes
discussion of the geologic, hydrogeologic and seismotectonic
settings at the project site; results of our preliminary
subsurface investigations for the proposed stormwater diver-
sion alignment alternatives and leach pad site, and a
summary of hydrological and geotechnical engineering anal-
yses conducted for preliminary diversion design and cost
estimating.

Should any questions arise concerning this submittal, please

By

and

Copies: Addressee (3)

REPLY TO: 3232 W. VIRGINIA, PHOENIX, ARIZONA 85009

PHOENIX TUCSON ALBUQUERQUE SANTA FE SALT LAKE CITY EL PASO
(602) 272-6848 (602) 792-2779 (S0S) 884-0950 (505) 471-7836 (801) 266-0720 (915) 778-3369
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Heap Leach Facility Design Page 1
Vulture Mine Project

Near Wickenburg, Arizona

SHB Job No. E87-11

1.

INTRODUCTION

This report summarizes our preliminary site char-
acterization studies for the proposed heap 1leach
facilities at the A. F. Budge (Mining) Limited (AFBL)
Vulture Mine Project, located near Wickenburg, Arizona.
(See Figure 1, presented in Appendix C.) These studies
included a review of existing data and literature on the
geologic, hydrogeologic and seismotectonic setting of
the site. Concurrently, an abbreviated subsurface
investigation and site reconnaissance of the proposed
leach pad and diversion areas was completed. In addi-
tion, hydrological and geotechnical engineering analyses
were performed for preliminary assessment of diversion.
design options and cost estimates, and for optimal pad

location.

The primary objective of this phase of investigation was
to characterize the Vulture Mine Project site in suf-
ficient detail to provide a preliminary assessment of
diversion and 1leach pad locations and to identify any
potential geotechnical constraints associated with these

elements of the facility.

PROJECT DESCRIPTION'

Preliminary details of the project were provided by A.
J. Fernandez, Senior Mining Engineer of AFBL. The proj-

ect will involve heap leaching gold ore from an on-site

| SERGENT, HAUSKINS & BECKWITH

7
B l CONSULTING GEOTECHNICAL ENGINEERS

4 PHOENIX « TUCSON + ALBUQUERQUE + SANTA FE - SALT LAKE CITY « EL PASO



Heap Leach Facility Design Page 2
Vulture Mine Project

Near Wickenburg, Arizona

SHB Job No. E87-11

open pit and amalgamated tailings from an existing on-
site disposal area. The ore will be crushed to a final
product having a nominal maximum particle size of about
1/8 inch. Both the tailings and crushed ore will be
agglomerated prior to placement on the pad. The tail-
ings will be agglomerated to a nominal 3/8-inch size,
compared to an estimated 1/4 to 3/8-inch agglomerated
size for the ore. Based on presently known reserves, an
estimated total of about 700,000 tons of material,
including both ore and tailings, will be leached over an

approximate project life of two to three years.

As presently planned, the leach pad will cover an area
of about 375,000 square feet (8.6 acres), with ore
placed to a total heap height of about 66 feet. The
heap will be constructed 1in five lifts, including two
initial 15-foot 1lifts, followed by three 1l2-foot lifts.
The on-site tailings will be placed in the first 1lift.
Approximately 25,000 siggé of ore will be under leach at
any one time. Fnge solution application rate will be
about 0.004 gpm/€en with a corresponding design solution
flow rate of about 100 gpm.

The leach pad will incorporate either a single geomem-
brane-lined system or a double-lined system. The double
liner may include a geomembrane as the primary liner and
compacted native soils as the secondary liner, or geomem-
brane liners for both primary and secondary lining of

the pad.

| SERGENT, HAUSKINS & BECKWITH
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Heap Leach Facility Design Page 3
Vulture Mine Project
Near Wickenburg, Arizona

SHB

Job No. E87-11

Pregnant solution from the heaps will be transported by
a lined solution channel to the pregnant solution pond.
The pregnant solution pond will incorporate a double
lined system with a seepage detection/collection sump.
A conceptual layout of the leach pad, solution channel

and ponds 1is shown on Sheet 1 included in the map

pocket.

A major design element of the project is the storm water
diversion channel required to divert surface water run-
off from the contributing watershed upstream from the
facility. A summary of our subsurface investigation of
proposed diversion alignment alternatives, and the engi-
neering analyses completed as part of the preliminary
design of the alternatives, are summarized in Sections 3

and 5, respectively.
Structures presently on-site would be utilized for mill
shops, offices and other ancillary facilities. Addition-

al process and crushing equipment will be skid-mounted.

INVESTIGATION

Review of Existing Data

Prior to and in conjunction with the field investi-

gation, the following data were reviewed:

A. General site plans, aerial photographs, topo-
graphic and geologic maps and placer test trench
evaluation data provided by AFBL.

4
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Heap Leach Facility Design Page 4
Vulture Mine Project
Near Wickenburg, Arizona

SHB

Job No. E87-11

B. Geologic and hydrogeologic maps and literature
published by government agencies and professional
societies.

Mr. A. J. Fernandez, Senior Mining Engineer of AFBL,
provided additional background information during
conversations on-site and at several meetings during the

course of the investigation.

Site Area Reconnaissance &
Geologic Mapping

A brief preliminary reconnaissance of the Vulture Mine
area was performed by Lawrence A. Hansen, Ph.D., P.E.,
James R. Fahy, P.E., and Paul V. Smith, P.G., of this
firm in the company of Mr. A. J. Fernandez, on January
15 1987. The locations of existing and planned
facilities were examined and a preliminary evaluation of

several potential diversion alignments was performed.

An engineering geologic map of the proposed leach pad
area was prepared in the field by Paul V. Smith, P.G. on
January 30, 1987. This map is presented on Sheet 1.
Bedrock, surficial materials, tailings and fill in the
proposed leach pad area were classified according to the
Genesis-Lithology-Qualifier (GLQ) system of engineering
geology mapping symbols (Keaton, 1984)*. A brief ex-
planation of the system 1is included in the legend for
Sheet 1.

*References are listed at end of report.

1 SH;I SERGENT, HAUSKINS & BECKWITH
7B
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Heap Leach Facility Design Page 5
Vulture Mine Project

Near Wickenburg, Arizona

SHB Job No. E87-11

3.3 Subsurface Investigation

A total of 16 backhoe test pits were excavated using a
subcontracted Case 580 backhoe. Locations of the test
pits are shown on Sheet 1. Test pits 1 through 8 (TP-1
through TP-8) were located along the alignments of poten-
tial diversion channels. The primary purpose of these
pits was to determine excavation conditions and the
depth of soil and bedrock along the proposed align-
ments. TP-9, as originally planned, was not advanced
since bedrock was exposed at the ground surface in this
area. Surficial materials were sampled £from this
location, and a test pit designation is retained for
purposes of identification. TP-10 through TP-17 were
advanced in the proposed leach pad area to determine the
depth of tailings, soil and rock. Disturbed bulk
samples of all materials encountered in these pits were

retained for laboratory analysis.

All soils encountered were classified by the Unified
Soil Classification System (ASTM D2487) which is sum-
marized 1in Appendix A. Appendix A also includes a
summary of terminology wused to describe the relative
density, consistency or firmness of soils, a summary of
terminology used for the description of rock and the

test pit logs.

All test pits were backfilled with excavated material
subsequent to the investigation. Paul V. Smith, P.G.,

of this firm supervised the field investigation.

| SERGENT, HAUSKINS & BECKWITH
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Heap Leach Facility Design Page 6
Vulture Mine Project
Near Wickenburg, Arizona

SHB

3.4

Job No. E87-11

Laboratory Analyses

Grain-size distributions and Atterberg limits were deter-
mined for samples of material from three potential clay
borrow sources. The samples were provided by Mr. A. J.
Fernandez of AFBL. Moisture-density relationship deter-
minations (standard Proctor) and remolded permeability

tests of these clays are presently in progress.

SITE GEOLOGY & GEOTECHNICAL PROFILE

Bedrock & Surficial Geology

The Vulture Mountains are composed of a Precambrian
metamorphic/igneous core complex intruded by igneous
rocks of Late Cretaceous, Tertiary and Quaternary age
(Wilson and others, 1957; Wilson and others, 1969).
Sedimentary rocks are generally not present in sig-
nificant amounts. Bedrock 1is overlain by wvarying
thicknesses of wunconsolidated Late Tertiary to Quater-
nary alluvial fan, channel and basin £fill deposits,

colluvium and eolian deposits.

The surface geology of the Vulture Mine area was not
mapped  in detail for this project, but was obtained from
an unpublished map (White, 1986) provided by AFBL.
Bedrock consists of a schist/amphibolite complex of
Precambrian age, intruded by granite, "quartz porphyry,"

aplite and alaskite of possibly Late Cretaceous age.

4
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Heap Leach Facility Design Page 7
Vulture Mine Project

Near Wickenburg, Arizona

SHB Job No. E87-11

These units are overlain by undifferentiated volcanic
rocks of Tertiary age, and are cut by several northwest-

to north-northwest-trending faults.

Bedrock 1is overlain by Late Tertiary to Quaternary allu-
vial fan and channel deposits, plus minor amounts of
slope wash, colluvium, and eolian deposits. These sur-
ficial materials are generally strongly cemented with
secondary calcium carbonate (caliche), forming a hard,

low permeability and relatively resistant surface.

Weathering may extend to depths of several tens of feet
in bedrock, forming a moderately hard material that may
be excavated using standard construction equipment.
Certain rock types are more resistant to surface weather-
ing, and shallow excavations may require ripping or

light blasting locally.

Portions of the mine area are also overlain by various
fill materials, including tailings, mine waste rock, con-
crete slabs, machine parts, construction materials, sand

and gravel, and various deleterious materials.

4.2 Hydrogeology

The site area lies within the wupper portion of the
Hassayampa River basin, which extends from the Date
Creek, Weaver and Bradshaw Mountains north of Wickenburg
to the confluence with the Salt River near Phoenix,

covering a total area of about 1,300 square miles.

[
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Groundwater conditions in this area are discussed in a
report by Sanger and Appel (1978). The report includes
data on groundwater depths and water quality from numer-
ous wells 1in the region, including the well at the
Vulture Mine. It also delineates the outlines of sever-
al groundwater basins within the Hassayampa River
drainage system. The Vulture Mountains are flanked on
the south by a deep alluvial basin referred to as the
Hassayampa Plain. This area receives recharge, pri-
marily in the form of groundwater, from the southern
slopes of the Vulture Mountains, including the site
area. Groundwater occurs 1in saturated alluvial mate-
rials at elevations ranging from about 1250 to 1500 feet

in the Hassayampa Plain.

The water table at the site is reported by Sanger and
Appel (1978) to lie at an elevation of about 1645 feet
above sea 1level, or 435 feet below the ground surface.
This 1is in general agreement with recent observations
made at the mine (personal communication from Mr. A. J.

Fernandez).

Surface flow in stream channels near the site is inter-
mittent, no surface bodies of water presently exist, and
none of the backhoe test pits encountered groundwater in
surficial materials. Groundwater evidently only occurs
at significant depths in bedrock, generally below about
400 feet. Thus, infiltration of hazardous contaminants

to the water table from the proposed leach pad area is
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not likely to occur, unless such contaminants are intro-

duced via underground mine workings.

Groundwater in the site area 1is of generally good
quality, with the exception of a high fluoride content.
Major constituents present include sodium, calcium,

magnesium and bicarbonate (Sanger and Appel, 1978).

4.3 Seismotectonic Setting &
Seismic Design Parameters

Recent studies by the Arizona Bureau of Geology and
Mineral Technology (DuBois and others, 1982; Menges and
Pearthree, 1983; Scarborough and others, 1986) indicate
that the potential for future seismic activity in the
Vulture Mountains is relatively low. The area lies with-
in seismic =zone 010 of Algermissen and others (1982).
The preliminary map of horizontal acceleration in rock
(with 90 percent probability of not being exceeded in
ten vyears) prepared by Algermissen and others (1982)

recommends a value of 0.04g for the site area.

4.4 Geotechnical Profile Along Proposed
Diversion Channel Alternatives

4.4.1 Diversion Alternatives 1 & 2

A total of eight backhoe test pits were advanced along
proposed diversion channel alternatives 1 and 2. The

depth of soil and bedrock encountered is indicated on
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the test pit logs in Appendix A and is also shown on
Sheet 1. Backhoe refusal was encountered at depths
ranging from 4.5 to 10 feet. Refusal occurred on
either hard, cemented alluvium or shallow bedrock. It
was generally possible to advance the backhoe up to a
few feet 1into the upper weathered surface of the
bedrock, indicating that excavation of this material
may be possible using conventional excavation equip-

ment.

Alluvial materials encountered 1in the test pits in-
clude sand and gravel with lesser amounts of cobbles,
silt and clay. These materials are generally strati-
fied, bedded and moderately to strongly cemented. The
depth of alluvium varied from a maximum of 8 feet in
TP-1 to a minimum of 4 feet in TP-5. Refusal did not
occur in alluvium except in TP-6. The alluvial mate-
rials encountered in these pits can be excavated using

conventional excavation equipment.

Bedrock was encountered in all test pits except TP-6,
at depths ranging from the surface in TP-9 to 8 feet
in TP-1. Various rock types were encountered, includ-
ing schist, amphibolite, gabbro, diorite, and various
fine grained intrusives. These materials are moder-—
ately to highly weathered and may be rippable to
depths of at least 10 to 12 feet in most places. How-
ever, at the locations of TP-7 and TP-9, a relatively
fresh and hard layered gneiss and schist was encoun-

tered, which may require blasting.

+
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4,4.2 Diversion Alternative 3

A Dbrief geological reconnaissance of diversion alter-
native 3 was performed on January 30, 1987. Alluvial
materials, typically composed of hard, cemented sand
and gravel, occur at the surface. Bedrock is exposed
nearby and would probably be encountered at depths of
10 feet or less. The depth of weathering of this rock
was not determined. However, it may be possible to
excavate this material to the required depth using
conventional excavation equipment. Light blasting or
ripping may be required if the rock is less weathered

and more intact.

4,5 Geotechnical Profile of
Proposed Leach Pad Area

The engineering geologic map of the proposed leach pad
area 1s presented on Sheet 1. A total of eight backhoe
test pits were advanced in this area to depths ranging
from 3.5 to 16 feet. As shown on Sheet 1, tailings are
distributed over this area across an artificial alluvial
fan that spreads outward toward the southwest from the
former mill area. The tailings are thickest at the apex
of the fan, where backhoe pit TP-13 was advanced to a
depth of 16 feet without encountering native materials.
Based on visual estimates, there may be 25 or 30 feet of
tailings at this 1location. The thickness appears to
vary in an irregular fashion across the pile area,

filling in irregularities in the former ground surface.
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The tailings primarily consist of uniform, thinly bedded
to laminated silt and very fine to fine grained sand.
These deposits appear to be loose in relative density
and are estimated to be moderately moisture sensitive.
The tailings will require some densification and recom-
paction of near-surface layers as part of the pad

construction.

The tailings are wunderlain by alluvium, generally com-
posed of hard cemented sand and gravel. This material
is of unknown thickness. It is exposed at the surface
in several drainage channels traversing the northwest
side of the proposed pad area (TP-17) and in a small
area near the southeast corner (TP-11l). . The profile of
the tailings and alluvium is well exposed in a recently
incised drainage channel at the northwest corner of the
proposed pad area; the thickness of the tailings at

several points along this channel is listed on Sheet 1.

Bedrock wunderlies the alluvium at unknown depth. It is
not exposed in the proposed pad area, except along the
northeast side, nor was it exposed by the test pits.
Some rock may have been removed from the area adjacent
to the former spiggot to facilitate mill construction.
Bedrock may be relatively shallow in this area, and may
dip away toward the west. The existence of northwest-
to north-northwest-trending faults cannot be ruled out,
although none were shown by White (1986). The depth to
bedrock within the pad area will be determined from our

Phase II exploratory drilling program.

‘
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4.6 Erosion Potential of
Proposed Leach Pad Area

Existing drainages in the site area display a braided
stream morphology. A similar pattern probably underlies
the tailings. The natural drainage patterns have been
modified in the past by construction of several berms
near the west end of the pile. The effect of these has
been to direct intermittent flows toward the tailings.
As a result, active erosion of the tailings pile area is

presently occurring.

A site grading and drainage plan will be developed as
part of Phase II which will address the existing erosion
channels. Perimeter berms and diversion dikes will be
provided along the perimeter of the leach facility for
erosion protection and conveyance of incident runoff

away from the site.

5. SURFACE WATER HYDROLOGY

5.1 General

A detailed analysis of surface water hydrology was per-
formed for various storm events within the contributing
watershed 1located north of the Vulture Mine open pit.
Mill Wash, which 1is the major drainage channel of the
watershed, crosses a portion of the proposed open pit

area. The purpose of the hydrologic calculations was to

-
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establish peak design flows and runoff volumes for use
in determining the minimum channel dimensions and chan-
nel capacity required to divert the design storm around
the open pit and away from the mine site. A summary of
the methodology used and analysis results are presented

in the following sections.

5.2 Hydrologic Analyses

Peak design storm flows for the contributing watershed
area were calculated using the Hydrologic Engineering
Center (HEC-1) Flood Hydrograph Package developed by the
U.S. Army Corps of Engineers (1981). The HEC-1 model
simulates surface runoff response of a basin to precipi-
tation by representing the basin as an interconnected
system of hydrologic and hydraulic components. In this
analysis, the components used were subbasins and chan-
nels for runoff entities. The flood flow analysis
followed the Soil Conservation Service (SCS) curve
number (CN) method available in the HEC-1 model. Cal-
culations were performed for the 100 and 500-year,
24-hour precipitation events and the six-hour general

storm probable maximum precipitation (PMP) event.
5.2.1 Subbasins

The watershed upstream from the Vulture Mine open pit
was divided into four subbasins to facilitate model-
ing. The boundaries of the subbasins are shown in

Figure 2 in Appendix C.
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5.2.2 Curve Numbers

An important parameter in determining flood flows from
the watershed is the CN. Factors considered in deter-
mining the CN of each subbasin are soil types and
depths, vegetation types and percent of cover, and
antecedent moisture conditions of the watershed at
commencement of the storm. CN estimates were made
utilizing soils information from the U.S. Department
of Agriculture Soil Conservation Service (SCS) for
Maricopa County (1973), field inspection of the main
channel deposits and surficial soils in the watershed,
and representative CN's for various soil groups pre-
sented by SCS.

Variations in assigned CN for the subbasins within the
watershed were principally due to the associated varia-
tions in subbasin drainage channel conditions and
contributing area of each channel to the total sub-
basin area. Assigned CN values for each subbasin are

presented below:

Subbasin Curve No.
Red Wash 1 80
Red Wash 2 80
Mill Wash 75
Vulture 85

5.2.3 Lag Time & Time of Concentration

Lag time is defined as the time for water to flow from
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the center of mass of rainfall excess to the point of
peak discharge. Estimates of lag times for each sub-
basin were made utilizing the Lag Method developed by
SCS, which relates the lag time (L) to the slope (Y)
in percent, the hydraulic length (1) in feet, and the

maximum retention (s).

The time of concentration (tg), which is a measure
of the time for a particle of water to travel from the
hydrologically most distant point in the watershed to
the design point, was estimated using the empirical
relationships t. = 1.67L. Table 1 in Appendix C

summarizes input parameters for each subbasin.

5.2.4 Precipitation

Estimated precipitation for the 100-year, 24-hour rain-
fall event was obtained from the NOAA Atlas (1973).
Rainfall from the 500-year, 24-hour event was inter-
polated using a semi-log plot of lesser storm events.
Total rainfall of 4.1 and 5.1 inches, respectively,

was determined for the 100 and 500-year storms.

The six-hour general storm PMP was developed following
guidelines presented by the U.S. Department of
Commerce (1977). Computations for development of the
general storm PMP are presented in Table 2 in Appendix
Ca A total rainfall of 9.2 inches was utilized for

the PMP calculations.
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5.2.

5 Peak Discharge & Runoff Volume

Peak discharges and runoff volumes calculated for the

design storms are as follows:

Return Period Peak Discharge Volume of Runoff
(yvears) (cfs) (acre-feet)
100 877 319
500 1,251 452
PMP 4,043 1,345

Computer summary sheets for the HEC-1 analyses are

included in Appendix C.

DISCUSSION & RECOMMENDATIONS

Diversion Channel

Four diversion alignment alternatives, as shown on Sheet
1, were considered for control of storm runoff from the
contributing watershed. Alternatives 1 and 2 intercept
the watershed at Mill Wash approximately 1,000 feet
north of the open pit, diverting runoff to the east of
the pit- and then to an existing drainage south of the
mine site. Preliminary estimates of earthwork quan-
tities indicate a total of between 20,000 and 25,000
cubic yards of cut and f£ill would be required to con-

struct either of these alternatives.

Costs for construction of either Alternative 1 or 2 are
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estimated at about $52,000. This includes earthwork
costs for excavation, subgrade preparation and con-
struction of the diversion channel perimeter berms.
Channel protection for scour would be included at the
diversion entrance only. For a short-term project such
as the Vulture Mine Project, it appears to be advan-
tageous on a cost-benefit comparison to accept the risk
of occasional repair of sections of the channel after a

significant storm than to fully armor the channel.

Alternative 3 has the watershed runoff remaining in Mill
Wash through the open pit area followed by a short diver-
sion to an existing drainage on the southwest side of
the pit. Alternative 3 would require a staged mining
operation to maintain the wash for the majority of time
spent mining the open pit. The wash would be disrupted
for a 6 to 8-month period during which time the runoff
in Mill Wash would be diverted to a previously mined por-
tion of the pit. Any significant accumulation of runoff

would be pumped to nearby drainages.

Estimated earthwork quantities required to reconstruct
the Mill Wash channel across the open pit after comple-
tion of mining eliminates this alternative as a viable
option. Approximately 137,000 cubic yards of material
would be required to reconstruct the channel in its pres-
ent position, or in excess of five times that required

for either of Alternatives 1 or 2.
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Alternative 4 includes diversion of all storm flows dur-
ing mining directly into the open pit. This alternative
appears to be the most economical option, but future
costs may arise during mining that are difficult to
quantify presently. Initial earthwork gquantities and
costs to facilitate this alternative would be minimal,
but future costs may be incurred due to temporary pit
shutdown during storms, for pit pumpout afterwards, and
for pit slope modifications required after temporary

impoundment of water.

Considering that open pit mining will intercept existing
abandoned underground stopes which would probably serve
as conduits for rapid drawdown of runoff in the pit, and
that the duration of pit excavation is estimated to be
less than two years, the risk of excessive shutdown and
remedial costs during pit mining appear minimal. In
addition, runoff into the pit would provide recharge to

the local groundwater regime.

Diversion alternatives for the project were discussed
with the Arizona Department of Health Services (ADHS),
specifically regarding the possibility of diverting
runoff directly into the open pit. ADHS indicated two
criteria will control diversion siting or pad location.
First, the diversion should be sited to avoid potential
impact of runoff on the integrity of the heap leach pile
or solution ponds. Second, should storm runoff be

diverted 1into the open pit, the water quality of the

4
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surface runoff must be acceptable for recharge to the

groundwater.

The diversion alternatives were also discussed with the
Arizona Department of Water Resources (ADWR). Though
this agency had a favorable reaction to Alternative 4,
this procedure would require a groundwater recharge
permit, which will require a hydrological character-
ization of the region. ADWR also indicated a permit
could only be granted for water for which Vulture Mine
has legal rights. We are presently pursuing the issues

of water appropriation.

Leach Pad & Ponds

Locating the leach pad and solution ponds generally with-
in the boundaries of the existing on-site tailings, as
shown on Sheet 1, appears to be the most viable alter-
native, considering required grading and subgrade
preparation. In general, the tailings deposit gently
slopes to the southwest, which is advantageous for pad
runoff and solution transport to the pregnant pond. The
tailings consist primarily of £fine grained sands and
silts and would provide a very smooth finished subgrade
for liner placement. Alternative leach pad locations on
native soils or rock would require extensive grading and
site preparation, including the import of finer grained

material.
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The tailings are loosely deposited and will require
densification and recompaction of the near-surface
materials prior to finish grading and liner placement.
Estimates of compressibility of these materials and re-
quired subgrade preparation procedures will be developed

as part of our Phase II program.

Preliminary siting plans for the leach pad and pregnant
pond on the existing tailings were discussed with ADHS.
Results of these discussions were very positive. Pro-
vided our design philosophy is adequately supported by
the results of our subsurface exploration and engineer-
ing analyses, ADHS will consider permitting of these
facilities on. the existing tailings. A double-lined
facility with leakage detection 1is not a mandatory
requirement of the ADHS provided a single-lined facility
can be supported as an adequate containment system for

environmental protection.

Decisions as to the incorporation of an extreme storm
surge pond in addition to the pregnant pond or providing
storm storage fully within the pregnant pond have not
been made as yet. An economic analysis of these options
will be conducted in Phase II to determine the most cost

effective system.

6.3 Waste Rock Pile

The proposed waste rock area is about 1,200 feet north
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of the open pit on a gently sloping terrain (1 to 3 per-
cent). An estimatedl) 200,000 tons of waste rock will be
included in the dump site. The pile will be constructed
by end dumping at the angle of repose of the waste mate-
rial. It is anticipated that the pile will be a single
1lift of about 50 to 60 feet. Relatively shallow bedrock
underlies this area and will provide a relatively high
degree of stability for the pile. Periodic sloughing of
the near-surface materials should be considered when
determining its final location, and the toe of the pile
should be sufficiently removed from any stream flow. It
appears these criteria can be accommodated in the

general area proposed.

Clay Borrow

Materials from the three potential clay borrow sources
near Congress, Arizona are similar in grain size distri-
bution and plasticity. Each is highly plastic and is
anticipated to possess recompacted coefficient of perme-
ability of 1less than 1x10~7 cm/s. Due to the highly
plastic nature of these materials, achieving near opti-
mum moisture content during compaction and the potential
desiccation and cracking after placement need to be
evaluated when considering their use. The borrow mate-
rials include a significant amount of coarse grained
fraction which may be advantageous in achieving required
compaction, and which may reduce the potential for desic-

cation cracking prior to covering the clays.
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Moisture-density determinations and compacted perme-
ability tests are being performed on samples of the clay
borrow materials. A final determination as to the
suitability of the <clays for use as a low permeability
lining for the pad and/or solution ponds will be made
upon review of these laboratory tests. As part of our
Phase II program, cost comparisons will be made for
alternatives utilizing the <clay soils and placing a

geomembrane as an underliner.

| SERGENT, HAUSKINS & BECKWITH

7
B l CONSULTING GEOTECHNICAL ENGINEERS
4T PHOENIX*TUCSON * ALBUQUERQUE * SANTA FE * SALT LAKE CITY * EL PASO




Heap Leach Facility Design Page 24
Vulture Mine Project

Near Wickenburg, Arizona

SHB Job No. E87-11

REFERENCES

Algermissen, S.T., Perkins, D.M., Thenhaus, P.C., Hanson,
S.L., and Bender, B.L., 1982, Probabilistic Estimates of
Maximum Acceleration and Velocity of Rock in the Contiguous
United States, U.S. Geological Survey, Open-File Report
82-1033, 6 pl.

DuBois, S.M., Smith, A.W., Nye, N.K., and Nowak, T.A., 1982,
Arizona Earthquakes, 1776-1980, Arizona Bureau of Geology
and Mineral Technology Bulletin, No. 193, Map, Scale
1:1,000,000.

Keaton, J.R., 1984, Genesis-Lithology-Qualifier System of
Engineering Geology Mapping Symbols, Bull. Assoc.
Engineering Geologists, Volume 21, no. 3, pp. 355-364.

Menges, C.M., and P.A. Pearthree, 1983, Map of Neotectonic
(Latest Pliocene-Quaternary) Deformation in Arizona, Arizona
Bureau of Geology and Mineral Technology, Open-File Report
83-22, 2 Maps, Scale 1:500,000.

National Oceanic and Atmospheric Administration (NOAA),
1973, Precipitation Frequency Atlas of the Western United
States, Atlas 2, Volume VIII-Arizona.

Scarborough, R.B., Menges, C.M., and Pearthree, P.A., 1986,
Late Pliocene-Quaternary (Post 4 m.y.) Faults, Folds, and
Volcanic Rocks in Arizona: Arizona Bureau of Geology and
Mineral Technology, Map 22, Scale 1:1,000,000.

U.S. Army Corps of Engineers, 1981, HEC-1 Flood Hydrograph
Package - Users Manual, Water Resources Support Center, The
Hydrologic Engineering Center, Computer Program
723-X6-L2010.

U.S. Department of Agriculture Soil Conservation Service,
1973, General Soil Map for Maricopa County, Arizona.

U.S. Department of Commerce, 1977, Hydrometeorological
Report No. 49, Probable Maximum Precipitation Estimates,
Colorado River and Great Basin Drainages.

{ ﬁl'l;l SERGENT, HAUSKINS & BECKWITH
7B

l CONSULTING GEOTECHNICAL ENGINEERS
4 PHOFNIY + TUCSON ¢ ALBUOUEROUE ¢ SANTA FE * SALT LAKE CITY * EL PASO



Heap Leach Facility Design Page 25
Vulture Mine Project

Near Wickenburg, Arizona

SHB Job No. E87-11

REFERENCES (Cont'd.)

White, D., 1986, Vulture Mine Area Geology, unpublished
geologic map prepared for DMEA Ltd., Scale 1:24,000.

Wilson, E.D., Moore, R.T., and Peirce, H.W., 1957, Geologic
Map of Maricopa County, Arizona, prepared by the Arizona
Bureau of Mines, University of Arizona, Scale 1:375,000.

Wilson, E.D., Moore, R.T., and Cooper, J.R., 1969, Geologic
Map of Arizona, prep. coop. by Arizona Bureau of Mines and
U.S. Geological Survey, Scale 1:500,000.

| SERGENT, HAUSKINS & BECKWITH

7~
B ‘ CONSULTING GEOTECHNICAL ENGINEERS

+ PHOENIX * TUCSON * ALBUQUERQUE * SANTA FE * SALT LAKE CITY * EL PASO



=1

| SERGENT, HAUSKINS & BECKWITH

J

CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX - TUCSON + ALBUQUERQUE + SANTA FE + SALT LAKE CITY « EL PASO

V XION3ddVv




TEST DRILLING EQUIPMENT & PROCEDURES

Drilling Equipment Truck-mounted CME-55 drill rigs powered with 4 or 6
cylinder Ford industrial engines are used in advancing test borings. The
4 cylinder and 6 cylinder engines are capable of delivering about 4,350
and 6,500 foot/pounds torque to the drill spindle, respectively. The
spindle is advanced with twin hydraulic rams capable of exerting 12,000
pounds downward force. Drilling through soil or softer rock is performed
with 6 1/2 0.D., 3 1/4 1.D. hollow stem auger or 4 1/2 inch continuous
flight auger. Carbide insert teeth are normally used on the auger bits
so they can often penetrate rock or very strongly cemented soils which
require blasting or very heavy equipment for excavation. Where refusal
is experienced in auger drilling, the holes are sometimes advanced with
tricone gear bits and NX rods using water or air as a drilling fluid.
Where auger and tricone gear bits cannot be used to advance the hole due
to cobbles or caving conditions, the ODEX (overburden drilling with the
eccentric method) is used. A percussion down-the-hole hammer underreams
the hole and 5 inch steel casing is introduced into the hole during drill-
ing. The drill bit is eccentric and can be removed from the center of
the casing to allow sampling of the material below the bit penetration
depth.

Sampling Procedures Dynamically driven tube samples are usually obtained
at selected intervals in the borings by the ASTM D1586 procedure. In
many cases, 2" 0.D., 1 3/8" I.D. samplers are used to obtain the standard
penetration resistance. "Undisturbed" samples of firmer soils are often
obtained with 3" 0.D. samplers lined with 2.42" I.D. brass rings. The
driving energy is generally recorded as the number of blows of a 140 pound
30 inch free fall drop hammer required to advance the samplers in 6 inch
increments. However, in stratified soils, driving resistance 1is sometimes
recorded in 2 or 3 inch increments so that soil changes and the presence -
of scattered gravel or cemented layers can be readily detected and the
realistic penetration values obtained for comsideration in design. These
values are expressed in blows per foot on the logs. "Undisturbed" sam-
pling of softer soils is sometimes performed with thin walled Shelby tubes
(ASTM D1587). Where samples of rock are required, they are obtained by RX
diamond core drilling (ASTM D2113). Tube samples are labeled and placed
in watertight containers to maintain field moisture contents for testing.
When necessary for testing, larger bulk samples are taken from auger cutt-
ings.

Continuous Penetration Tests Continuous penetration tests are performed
by driving a 2" O.D. blunt nosed penetrometer adjacent to OT in the bot-
tom of borings. The penetrometer is attached to 1 5/8" 0.D. drill rods
to provide clearance to minimize side friction so that penetration values
are as nearly as possible a2 measure of end resistance. Penetration values
are recorded as the number of blows of a 140 pound 30 inch free fall drop
hammer required to advance the penetrometer in one foot increments or
less. '

Boring Records Drilling operations are directed by our field engineer or
geologist who examines soil recovery and prepares boring logs. Soils are
visually classified in accordance with the Unified Soil Classification
System (ASTM D2487) with appropriate group symbols being shown on the
logs.
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UNIFIED SOIL CLASSIFICATION SYSTEM

Soils are visually classified by the Unified Soil Classification system on the boring logs presented in this report.
Grain-size analysis and Atterperg Limits Tests are often performed on selected samples to aid In classification.
The classification system is briefly outiined on this chart. For a more detailed description of the system, see *“The
Unified Soil Classification System®® Corp of Engineers, US Army Technical Memorandum No. 3-357 (Revised April

1960) or ASTM Designation: D2487-667.

|GRAPHICI GROUP
MAJOR DIVISIONS ISYMBOLl SYMBOL TYPICAL NAMES
o g Well araded gravels, gravel-sand mixtures,
;'5 CLEAN GRAVELS e or sand-gravel-cobble mixtures.
il (Less than 5% passes No. 200 sieve) '.‘
G © : Poorly graded gravels, gravei-sand mix-
- 0Z )
© g v " il tures, or sand-aravel-cobble mixtures.
> ) i
<o ; ¥
- -?ﬁ =29 Limits piot below |@ §
Je |PEE GRAVELS WITH **A*" line & hatched zone ¢#% 4 GM |Siity gravels, gravel-sand-silt mixtures.
8 (?4 =< 5 FINES on plasticity chart
oo ?“l‘a (More than 12% Limits plot above > A
‘é" = R passes No. 200 sieve) *“A’ line & hatched zone GC Clayey gravels, gravel-sand-clay mixtures.
= -4 - on plasticity chart
w
cg | g% heie
: & @ .
E = g_g CLEAN SANDS s oo SW | Well graded sands, gravelly sands.
g b3 Dy (Less than 5% passes No. 200 seive) e oo B
e :
o o :2 [' ve '] SP Pooriy graced sands, graveliy sands.
. 288 e
[ < n i ) °
H Sel X "Lu_'nlls plot below &
= ] SANDS WITH ‘A" line & hatched zone ||, |0 SM Silty sands, sand-silt mixtures.
- on plasticity chart Olote
o= FINES 0!
’6~§ (More than 12 % passes Limits plot above Y44 %9
20 No. 200 sieve) *“A®* line & hatched zone [0 °°o° () SC Clavey sands, sand-clay mixtures.
& on plasticity chart °/0,6%0/)
B e
gc..g,g SILTS OF LOW PLASTICITY ] ! ] I Inorganic silts, clayey silts with shight
Aol ewhs (Liguid Limit Less Than 50) i ! ML Ioiasucity.
'_'J -] — O:N: -
O g= = ETED = i .
@& & usis SILTS OF HIGH PLASTICITY | inorganic silts, micaceous or diatoma-
e c.g 5 3P (Liguid Limit More Than 50) - I MH  |ceous silty soils, elastic silts.
25. —= :
< E§ ] 8z CLAYS OF LOW PLASTICITY inorganic ciays of low to medium pias-
5. Seo2 e CL |ticy, gravelly clays, sandy clays, silty
b S ‘,<‘2 ‘65'%”- (Liguid Limit Less Than 50) 7 clavs, lean clays.
P 2755
sw - s af
- |Desds CLAYS OF HIGH PLASTICITY / . |inorganic clays of high plasticity, fat
Iz (Liquid Limit More Than 50) CH* |ciays, sandy clays of high plasticity.
NOTE: Coarse grained soils with between 5% & 12% passing the No. 200 sieve and fine grained soils with limits
plotting in‘the hatched zone on the piasticity chart 10 have double svmbol.
PLASTICITY CHART DEFINITIONS OF SOIL FRACTIONS
60
l ' SOIL COMPONENT PARTICLE SIZE RANGE
50
= | cw | L~
g a0 /| Cobbies Above 3 in.
- L Gravel 3 in. to No. 4 sieve
= - ' ' / =& LIRS Coarse gravel 3in. 10 % in.
C Fine gravel % in. 10 No.-4 sieve
7 CL A ‘ \ ' Sand No. 4 to Na. 200
< 20 - ; £ MH Coarse No. 4 10 No. 10
z Clom | l Medium No. 10 to No. 40
10 i T/ Fine No. 40 1o No. 200
I3 Fines (silt or clay) Below No. 200 sieve
N\’ .
0 |
0 10 20 30 40 50 60 70 8C 90 100
LIQUID LIMIT
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TERMINOLOGY USED TO DESCRIBE THE RELATIVE DENSITY,
CONSISTENCY OR FIRMNESS Or SOILS

The terminology wused on the boring logs to describe the
relative density, consistency or firmness of soils relative
to the standard penetration resistance is presented below.
The standard penetration resistance (N) in blows per foot is
obtained by the ASTM D1586 procedure using 2" 0.D., 1 3/8"
1.D. samplers.

1. Relative Density. Terms for description of relative
aensity of cohesionless, uncemented sands and sand-
gravel mixtures.

N Relative Density
0-4 Very loose
5-10 Loose
11-30 Medium dense
31-50 Dense
50+ Very dense

2. Relative Consistency. Terms for description of clays
which are saturated or near saturation.

N Relative Consistency Remarks
6-2 Very soft Easily ©penetrated sev-
eral inches with fist.
5-4 Soft Easily ©penetrated sev-
eral inches with thumb.
Medium stiff Can be penetrated sev-

eral inches with thumb
with moderate effort.
9-15 Stiff Readily indented with
thumb, but . penetrated
only with great effort.

16-30 Very stiff Readily -indented  with
thumbnail.
30+ : Hard Indented only with dif-

ficulty by thumbnail.

3. Relative Firmness. Terms for description of partially
saturated and/or cemented soils which commonly occur in
the Southwest including clays, cemented granular mate-
rials, silts and silty and clayey granular soils.

N Relative Firmness
0-4 Very soft
5-8 Soft
8-15 Moderately firm
16-30 Firm
31-50 Very fir
50+ Hard
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EXPLANATION OF CORE LOG PRESENTATION
& TERMINOLOGY FOR THE DESCRIPTION OF ROCK

I. ROCK QUALITY DESIGNATION (RQD). Percentage of rock core per core run
which is relatively sound and unfractured and which is longer than 0.33
feet in length. Rock which is soft or weathered, closely jointed, or
rock from which the core recovery is low, will have poor to fair RQD.

II. DISCONTINUITIES

A. Spacing of Joints

Code Spacing of Joints Descriptive Term
1 Greater than 10 ft. Very wide
2 3 ft. - 10 f¢t. Wide
3 1 fe. - 3 ft. Moderately close
4 0.2 ft. = 1 ft. Close
5 Less than 0.2 ft. Very close

B. Orientation of Joints

Measurements presented represent dip angles from horizontal.

Symbol Description
Rdm Random - preferred orientation

cannot be determined.

C. Condition of Joints

1. Roughness

Svmbol Descriptive Term Properties
Smth Smooth Appears smooth and is essen-

tially smooth to the touch.
May be slickensided.

SRgh Slightly rough Asperities on the fracture
surfaces are visible and can
be distinctly felt.

MR gh Medium rough Asperities are clearly visi-
ble and fracture surface feels
abrasive.

Rgh Rough Large angular asperities can

be seen. Some ridge and high
side angle steps evident.

{5 =} SERGENT, HAUSKINS & BECKWITH
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III.

IV.

Symbol Descriptive Term Properties
VRgh Very rough Near vertical steps and ridges

occur on the fracture surface.

2. Presence or Absence of Fracture Filling Material

Symbol Descriptive Term Definition
Cln Clean No fracture filling material.
Stn Stained Coloration of rock only. No

recognizable filling material.

Fld Filled Fracture filled with recog-

nizable filling material.
BEDDING

Symbol Descriptive Term Definition

TL Thinly laminated Less than 0.01 ft.

L Laminated 0.01 ft. to 0.04 ft.

ThB Thinly bedded 0.04 ft. to 0.20 ft.

MB Medium bedded 0.20 ft. to 2.00 ft.

TkB Thickly bedded More than 2.00 ft.

DEGREE OF WEATHERING

Symbol Descriptive Term ) Properties
Dec Decomposed, generally soil-like, can be crumbled by hand

pressure.

HiW Highly weathered, generally rock-like, can be broken easi-
ly, but crumbles with difficulty by hand.

Mdw Moderately weathered, fabric stained rusty brown, can be
indented by steel nail, breaks only with difficulty.

S1w Slightly weathered, open discontinuities are weathered,
coated, but only slight weathering of rock mass, generally
not indented by steel nail.

UnW Ex Unweathered except joints, weathering limited to the sur-
Jts ¥ face of discontinuities; fabric is fresh throughout but
most joints show rusty stain and/or soil filling material.

UnW Inc Unweathered including joints, rock mass and discontinuities
Jts are unweathered; only occasional joints show rusty stain,
practically no soil filling.
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V. HARDNESS

Descriptive Term Properties
Very hard Cannot be scratched with knife or sharp pick.

Breaking of hand specimens requires several hard
blows of geologist's pick.

Hard Can be scratched with knife or pick only with dif-
ficulty. Hard blow of hammer required to detach
hand specimen.

Moderately hard Can be scratched with knife or pick. Gouges or
grooves to % inch deep can be excavated by hard
blow of point of a geologist's pick. Hand specimens
can be detached by moderate blow.

Moderately soft Can be grooved or gouged 1/16 inch deep by firm
pressure on knife or pick point. Can be excavated
in small chips to pieces about 1 inch maximum size
by hard blows of the point of a geologist's pick.

Soft Can be gouged or grooved readily with knife or pick
point. Can be excavated in chips to pieces several
inches in size by moderate blows of a pick point.
Small thin pieces can be broken by finger pressure.

Very soft Can be carved with knife. Can be excavated readily
with point of pick. Pieces 1 inch or more in thick-
ness can be broken with finger pressure. Can be
scratched readily by fingernail.

VI. MISCELLANEOUS ABBREVIATIONS

Svmbo1l Description Symbol Description
Bkn Broken Incl Inclusions
Brc Brecciated Qtz Quartz
Calc Calcite Slicks Slickensides
Cem Cemented SZ Shear Zone
Frct Fractured
Gog Gouge

o
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Heap Leach Facility Design

joB No. __E87-11 parg _ 1-23-87

Backhoe Type__Case 580

GROUND WATER

z§ DEPTH HOUR DATE Location E 221,130; N 1,027,530
3 e | 28 | s 2063"
< = g | S% 32 none Elevation
38 "33 ala 20{ 55 REMARKS VISUAL CLASSIFICATION
0l ..
ee el moist SAND, predominantly medium to coarse
AR LY grained, interbedded with occasional
ee (Vo SP fine grained sand, fine grained
ce e TP & gravel & gravelly sand, subrounded
3100 I GP to subangular, no trace of lime
A cementation, nonplastic, brown
Pl note: well bedded, beds from 1" to
Fr 1' thick
10 note: increasing amounts of gravel
to sandy gravel below 3'
moist BEDROCK, undifferentiated Precambrian

schist and amphibolite cut by
Tertiary (?) Feldspathic intrusive
(Alaskite ?), moderately to strongly
weathered, moderately soft to moder-
ately hard, dark green, gray to
black, weathering to dark reddish
brown

note: hardness increasing gradually
with depth

note: may be rippable to 15'

Backhoe refused at 10'
Backfill hole with cuttings

*Yulture Mine Project Composite
Surface Map

SAMPLE TYPE -
B — Undisturbed Block Sample f | SERGENT, HAUSKINS & BECKWITH
D — Disturbed Bulk Sample '1 B |
CONSULTING GEOTECHNICAL ENGINEERS
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Heap Leach Facility Design
PROJECT Vulture Mine Project LOG OF TEST PIT NO. TP-2
joB NO. __E87-11 paqg_ 1-23-87

Case 580
E 221,300; N 1,027,420

Backhoe Type

GROUND WATER

E% DEPTH HOUR DATE Location
. 8|8 | 3 none Elevation____ 2073
: % é 7;, §§ E:; Datum *VME
] 58 | ala | 28 55 REMARKS VISUAL CLASSIFICATION
0 o.o.- )
oo ({7 slightly Interbedded fine to medium grained
uz‘ / SP moist to SAND & GRAVEL, SANDY GRAVEL &
sxsll|D = moist GRAVELLY SAND, occasional cobbles,
oo [TV GP especially from 5' to 7', subrounded
= AR TR to angular, moderately to strongly
e lime cemented, nonplastic, reddish
- brown
note: well bedded, beds vary from
10 2" to 2'

moist BEDROCK, undifferentiated Precambrian
schist and amphibolite cut by
Tertiary (?) Feldspathic intrusive
(Alaskite ?), moderately to strongly
weathered, moderately soft to moder-
ately hard, dark green, gray to
black, weathering to dark reddish
brown

note: hardness increasing gradually
with depth

note: may be rippable to 15'

Backhoe refused at 9'
Backfilled hole with cuttings

*Vulture Mine Project Composite
Surface Map

SAMPLE TYPE _
B — Undisturbed Block Sample s 4 SERGENT, HAUSKINS & BECKWITH
D — Disturbed Bulk Sample 178 RS — A-8
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Heap Leach Facility Design
PROJECT Vulture Mine Project LOG OF TEST PIT NO. TP-3
JoB NO. __E87-11 pate__1-23-87

GROUND WATER

Backhoe Type_Case 580
E 221,460; N 1,027,310

£ it DEPTH HOUR DATE Location
'g - £ 5% 'j:,f-’ none Elevation 2070'
% % T.E‘ —é éé 3% Datum *VMP
é 63 a|a 3.{’ 55 REMARKS VISUAL CLASSIFICATION
0 LN J
XAV SP slightly Interbedded SANDY GRAVEL & GRAVELLY
Noded D 3 moist SAND, occasional cobbles, predomi-
oo [71 GP nantly fine to medium grained,
seef massive to thickly bedded, angular,
5 == weakly to moderately lime cemented,
Y| D nonplastic, reddish brown
A note: beds vary from 6" to 3'
slightly BEDROCK, undifferentiated Precambrian
10 moist Schist, strongly weathered, moderate-
ly soft to moderately hard, green to
brown

note: very high caliche content

note: may be rippable to at least
15' to 20'

Backhoe refused at 8'
Backfilled hole with cuttings

*Vulture Mine Project Composite
Surface Map

SAMPLE TYPE i

B — Undisturbed Block Sample f | SERGENT, HAUSKINS & BECKWITH

D — Disturbed Bulk Sampie ‘I Bl A-9
= e - TUCSON - ALBUGUERGUE - SANTA FE - SALT LAKE CITY - EL PASO




Heap Leach Facility Design
PROJECT Vulture Mine Project LOG OF TEST PIT NO. TP-4
JoB NO. _E87-11 pate__1-23-87

GROUND WATER

Backhoe Type_Case 580

zi DEPTH HOUR DATE Location E 221.880; N 1,026, 945

E] ° ’Eg 3 none ; 2055 '

k] _ g | S =8 Eievation. =

€ - ® = e

p % HEREL 23 Datum VMP

s H E|E | 5% T8

3 68 | ala | 28 50 REMARKS VISUAL CLASSIFICATION

Ol ==
eeo SP : : . . g
.o D 5 moist SAND, fine to medium grained with
cos occasional coarse grained sand
= ML interbedded with silt with some

@2 XD S

fine grained sand & clay, well

5 b rounded to angular, considerable
lime cementation increasing with
depth, nonplastic to low plasticity,
brown -

10 note: some organic material, espe-
cially roots

note: layering typically 6" to 1'

thick
slightly SANDY GRAVEL, occasionally varying
moist to to gravelly sand, angular, strongly
moist lime cemented, nonplastic, brown
slightly BEDROCK, Gabbro-diorite, fine grained
moist to with conspicuous salt & pepper
moist texture, strongly fractured, well
developed cleavage, moderately

weathered to strongly weathered, soft
to moderately hard, dark greenish
gray to black

note: hardness increasing with
depth; may be rippable to 6' to 8'

Backhoe refused at 5'6"
Backfilled hole with cuttings

*Vulture Mine Project Composite
Surface Map

SAMPLE TYPE l__
B — Undisturbed Block Sample :E| SERGENT, HAUSKINS & BECKWITH
B

D — Disturbed Bulk Sample A-10

| CONSULTING GEOTECHNICAL ENGINEERS
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Heap Leach Facility Design
JjoB No. __E87-11 pare__ 1-23-87

Backhoe Type Case 580
i GROUND WATER
E%’ DEPTH HOUR DATE Location E 222 2 345 ; Iq 1 3 026 ’ 150
H 8 52 §§ none Elevation 2038
£ “ | et 3
£ i -é -é %5 E'g Datum *VMP
8 58 | a|a | d& 55 REMARKS VISUAL CLASSIFICATION
0 e m
ll|<v S slightly Interbedded SILT varying to SANDY
i A 5 SP moist to SILT & CLAYEY SILT & thin (1" to 3')
1[I moist layers of fine to medium grained
ihads sand, silt beds~ 1' thick, moderately
5 5 to strongly lime cemented, nonplas-

tic to low plasticity, brown

note: some roots present

note: varying to sandy gravel,

10 predominantly fine to medium grained,
angular, medium to high lime content
below 3', nonplastic, brown

slightly BEDROCK, undifferentiated Precambrian
moist schist, highly weathered, highly
fractured, well developed cleavage,
moderately soft to moderately hard,
green to reddish brown

note: very strongly calichified

note: may be rippable to 8' to 10'

Backhoe refused at 6'
Backfilled hole with cuttings

*Vulture Mine Project Composite
Surface Map

SAMPLE TYPE |
B — Undisturbed Block Sample f | SERGENT, HAUSKINS & BECKWITH
D — Disturbed Bulk Sample e B

| CONSULTING GEOTECHNICAL ENGINEERS
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Heap Leach Facility Design
PROJECT Vulture Mine Project LOG OF TEST PIT NO. TP-6

JOB NO. E87-11  pATE 1-23-87
GROUND WATER

Backhoe Type Case 580

Eir. DEPTH HOUR DATE Location E 222,545; N 1,026,060
i _ g é% :§§ none Elevation 2046
: % é T;‘ éé 3':'; Datum *VMP
é &8 | ala | 28 53 REMARKS VISUAL CLASSIFICATION
O i —
lh’l D i slightly SANDY SILT occasionally varying to
) Sp moist silty sand, weakly to moderately
Pl 1 b & lime cemented, nonplastic, brown
5 F— 2E— slightly GRAVELLY SAND varying to sandy gravel
moist to predominantly medium to coarse grain-
moist ed, subangular to angular, very

strongly lime cemented, nonplastic,
light brown to brown, caliche-
mottled

note: rippable

note: bedrock not encountered

Backhoe refused at 4'6"
Backfilled hole with cuttings

*Vulture Mine Project Composite
Surface Map

SAMPLE TYPE e

B — Undisturbed Block Sample i | SERGENT, HAUSKINS & BECKWITH

D — Disturbed Bulk Sample -|@l oo oroTECO & A=12
== "="==" PHOENIX « TUCSON * ALBUQUERQUE * SANTA FE « SALT LAKE CITY » EL PASO

!




Heap Leach Facility Design
PROJECT Vulture Mine Project

LOG OF TEST PIT NO. TP-7
E87-11 1-23-87 :
— ek GROUND WATER Backhoe Type_Case 580
Eit DEPTH HOUR DATE Location E _220,680; N 1,025,660
H _ 8 52 38 none Eievation 2043'
: % 2 % éé _‘5":'; Datum *VMP
g é-g ‘§ "5’ SOE :E’s REMARKS VISUAL CLASSIFICATION
O LN J
°r SP | slightly Interbedded SAND, SILTY SAND &
# 4 D & moist to GRAVELLY SAND, predominantly fine to
A TA GP | moist medium grained, angular to subrounded)
5 A moderately to strongly lime cemented,
D increasing with depth, nonplastic,
brown
note: beds from 1' to 2' thick
10 slightly BEDROCK, Diorite-gabbro, fine grained,
moist slightly to moderately weathered,
hard, green
note: may not be rippable below
6' to 8'
=
Backhoe refused at 6'
Backfilled hole with cuttings

*Vulture Mine Project Composite
Surface Map

SAMPLE TYPE _
B — Undisturbed Block Sample s A SERGENT, HAUSKINS & BECKWITH A-13
D — Disturbed Bulk Sample " B I,

== T== PHOENIX » TUCSON * ALBUOUERQUE + SANTA FE » SALT LAKE CITY « EL PASO




Heap Leach Facility Design
PROJECT Vulture Mine Project

LOG OF TEST PIT NO. IP-8
JoB No. _E87-11 paye__ 1-23-87 ~
GROUND WATER Backhoe Type_Case 580
E% DEPTH HOUR DATE ' Location E 222’0357 N 1’025’420
i 2|88 | =5 none Elevation____2033"
£ 3 = es i *VMP
p £ 313128 23 Datum
K S EARIERER 55 REMARKS VISUAL CLASSIFICATION
Ol i .
::: \/ = - ggi:g EH SILT, light brown to yellowish brown
sl o
1 N/A
L
b slightly BEDROCK, interbedded schist & gneiss,
moist to very fine to fine grained, moderately
10 moist weathered from 7' to 9', slightly

weathered to unweathered below 9’

dark greenish gray, reddish brown to
black

note: may be rippable to 12' to 15°'

Backhoe refused at 9'
Backfilled hole with cuttings

*Vulture Mine Project Composite
Surface Map

SAMPLE TYPE e
B — Undisturbed Block Sample :@1 SERGENT, HAUSKINS & BECKWITH
B

D — Disturbed Bulk Sample A-14
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Heap Leach Facility Design
PROJECT Vulture Mine Project

JoB No. _E87-11 pate _1-30-87

LOG OF TEST PIT NO. TP-10

Case 580
GROUND WATER Backhioe Typs

DEPTH HOUR DATE Location E 221, 600; N 1,025,130
none Elevation 2046

Daium Zortman Mining Company

Depth in Feet
Graphical

Sample Type
Moisture Content
Per Cent of Dry Wt.
Unified Soil
Classification

Log
Sample

REMARKS VISUAL CLASSIFICATION

o

TAILINGS

5 slightly SANDY SILT varying to SILTY SAND,

0. \/ moist to thinly bedded to laminated, moderate-
moist ly to strongly lime cemented, non-
plastic to low plasticity, light
brown, tan varying to yellow

e
°g]

o
P
-d

note: 6" conspicuous yellow layer at
base of tailings

slightly SANDY GRAVEL, some coarse grained
moist to sand to medium grained gravel, occa-
moist sional cobbles, predominantly fine
to medium grained, angular, massive
to thickly bedded, strongly lime
cemented, nonplastic, reddish brown

10

Backhoe refused at 6'6"
Backfilled hole with cuttings

SAMPLE TYPE |

B — Undisturbed Block Sample f | SERGENT, HAUSKINS & BECKWITH

D — Disturbed Bulk Semple “1”e | i A-15
== == PHOENIX * TUCSON + ALBUOUERQUE * S8ANTA FE « SALT LAXE CITY + EL PASO




Heap Leach Facility Design
PROJECT Vulture Mine Project LOG OF TEST PIT NO. TP-11
JoB No. __E87-11 paye_ 1-30-87

GROUND WATER

Backhoe Type__Case 580

3 DEPTH HOUR DATE Location E 221,840; N 1,024,820

. T 1

£ B g | Ss 38 noie Elevation 203

£ % . % 3 gg Bt Zortman Mining Company

é 65 'E "g’ §& 55 REMARKS VISUAL CLASSIFICATION

0 LI D SP . .

v slightly SAND varying to CLAYEY or SILTY SAND,
. \/ 3P moist to occasional coarse grained sand to
‘oD % moist fine grained gravel, predominantly
Figh il \ GP fine grained sand, weakly to moder-

5[ e ately lime cemented, nonplastic to
low plasticity, light brown to
reddish brown
note: some windblown tails on

10 surface

note: scme roots and other organic
matter present

slightly Interbedded SAND & GRAVEL, occasional

moist to cobbles, predominantly fine to

moist medium grained sand, predominantly
medium grained gravel, angular,
strongly lime cemented, nonplastic,

L reddish brown

Backhoe refused at 5'6"
Backfilled hole with cuttings

SAMPLE TYPE N
B — Undisturbed Block Sample s A SERGENT, HAUSKINS & BECKWITH
D — Disturbed Bulk Sample ’1 B hme o A-16
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Heap Leach Facility Design
PROJECT Vulture Mine Project

LOG OF TEST PIT NO. ¥E=~12
JOB NO. E87"].1 DATE 1'30“87 :
GROUND WATER Backhoe Type_“2S€ 580
§§t DEPTH HOUR DATE Location E 220,780; N 1,025,140
-g — § 52 Eég’ none Elevation 2052"
é % é % éé 3% Datum Zortman Mining Company
8 s8 | ala|ss 55 REMARKS VISUAL CLASSIFICATION
O
thili [ TAILINGS
thih B slightly SANDY SILT, predominantly very fine
iy B moist grained sand, thinly bedded, moder-
511 ||Jl ately lime cemented, nonplastic to
i low plasticity, tan to light reddish
hi| D ML brown
I note: base of tailings not contacted
T
10 : : :
HIRIA note: possible collapsing soil
11 conditions
L
11l
15

Stopped backhoe at 14
Backfilled hole with cuttings

SAMPLE TYPE _‘_

B — Undisturbed Block Sample i | SERGENT, HAUSKINS & BECKWITH

D — Disturbed Bulk Sample ‘1%| e A-17
== "= PHOENIX * TUCSON * ALBUQUERQUE *» SANTA FE » SALT LAKE CITY ¢+ EL PASO

!




Heap Leach Facility Design

PROJECT Vulture Mine Project

LOG OF TEST PIT NO. TP-13

GROUND WATER

Backhoe Type Case 580

DEPTH HOUR

DATE Location

E 220,160; N 1,025,345

none

2063

Elevation

Datum

Zortman Mining Company

Depth in Feet
Graphical

Log

Sample

Sample Type
Moisture Content
Per Cent of Dry Wt.
Unified Sail
Classification

REMARKS

VISUAL CLASSIFICATION

o

slightly
moist

Pt

10

vol

I

[ e e - —— — — — — — — — — "

15

TAILINGS

SANDY SILT varying to SILTY SAND,
predominantly very fine to fine
grained sand, thinly bedded to lam-
inated, moderately lime cemented,
nonplastic to low plasticity, tan,
occasionally varying to brownish
red or reddish brown

note:

note: possible collapsing soil
conditions

base of tailings not contacted

20

Stopped backhoe at 16'
Backfilled hole with cuttings

SAMPLE TYPE

|
B — Undisturbed Block Sample f |
D — Disturbed Bulk Sample "t B

SERGENT, HAUSKINS & BECKWITH

| CONSULTING GEOTECHNICAL ENGINEERS
W-W-WN-MAE-MYLMW-EL?W

A-18




Heap Leach Facility Design
PROJECT Vulture Mine Project

Jos No. _E87-11 paTe _1-30-87

LOG OF TEST PIT NO. TP-14

Depth in Feet
Graohical

log

Sample

Sample Type
Moisture Content
Per Cent of Dry W1.
Unified Sail
Classification

GROUND WATER

Backhoe Type Case 580

DEPTH HOUR

DATE Location E 220, 565; N 1,025,015

none

Elevation 2038'

B Zortman Mining Company

REMARKS

VISUAL CLASSIFICATION

3

GP

10

slightly
moist

TAILINGS

SANDY SILT varying to SILTY SAND,
predominantly very fine to fine
grained sand, thinly bedded to
laminated, moderately lime cemented,
nonplastic to low plasticity, tan
to light reddish brown

note: possible collapsing soil
conditions

slightly
moist

SANDY GRAVEL, some silt, occasional
cobbles, predominantly fine to
medium grained, angular, massive,
moderately to strongly lime cemented,
nonplastic, yellowish brown to brown

Backhoe refused at 9'
Backfilled hole with cuttings

SAMPLE TYPE

|
B — Undisturbed Block Sample i | SERGENT, HAUSKINS & BECKWITH
D — Disturbed Bulk Sample - B

| CONSULTING GEOTECHNICAL ENGINEERS
== ===" PHOENIX + TUCSON + ALBUGUERQUE + BANTA FE + SALT LAKE CITY + EL PASO




I Heap Leach Facility Design
PROJECT Vulture Mine Project LOG OF TEST PIT NO. TP-15
Jos No. _E87-11  parg _1-30-87
Backhoe Type_Case 580
; GROUND WATER
I Eit DEPTH HOUR DATE Location E 220,050; N 1,025,320
E - 4 :gag 3§ noune Elevation 2047
I 55 % s % §.§ 3 Datum Zortman Mining Company
a ] E E T8
8 63 ‘§ @ =d [v REMARKS VISUAL CLASSIFICATION
O L
1 TAILINGS
Hifr i slightly SANDY SILT varying to SILTY SAND,
ying
nm moist predominantly very fine grained sand,
I 5 11|l thinly bedded, moderately lime
i | cemented, nonplastic to low plastic-
i ML ity, tan varying to dark brown,
I thh D reddish brown or dark gray
T note: possible collapsing soil
10 {1l conditions
I : { : AAI\B note: base of tailings not contacted
11
I 15
Stopped backhoe at 14'6"
I Backfilled hole with cuttings
SAMPLE TYPE )
B — Undisturbed Block Sample s A SERGENT, HAUSKINS & BECKWITH
D — Disturbed Bulk Sample ‘1 B A-20
== ) PHOEIX- TUCSON - ALBUGUEROUE » BANTA FE - SALT LAKE CIT + £L PASO
!




Heap Leach Facility Design
I PROJECT Vulture Mine Project LOG OF TEST PIT NO. TP-16
joB No. _E87-11  pare 1-30-87
' Backhoe T Case 580
ype
, GROUND WATER
I Eit DEPTH HOUR DATE Location E 220,170; N 1,025,650
2 - & é‘ca }:g it Elevation 2048'
I : % . 'TZ1 13 'g{f Datum Zortman Mining Company
8 55 ‘5 ‘;’ gé :E’U. REMARKS VISUAL CLASSIFICATION
Ofoee
I A i 3 TAILINGS
AN .l & slightly SILTY SAND varying to SANDY SILT,
LIS i ML | moist to predominantly very fine to fine
I 5[ e moist grained, thinly bedded to laminated,
°cs X |D SP moderately lime cemented, nonplastic
s s to low plasticity, tan
note: possible collapsing soil
10 conditions
\ note: hardness & cementation gradu-
g
I ally increasing below 2'
slightly SAND, occasional lenses of gravel &
moist to clay, predominantly fine to medium
oist grained, angular, weakly to moderate-
I ly lime cemented, nonplastic to
low plasticity, reddish brown to tan
I Backhoe refused at 7'
Backfilled hole with cuttings
SAMPLE TYPE |
B — Undisturbed Block Sample f | SERGENT, HAUSKINS & BECKWITH
l D — Disturbed Bulk Sample = Bl A-21
CONSULTING GEOTECHNICAL ENGINEERS
—‘— PHOENIX « TUCSON + ALBUQUERQUE * BANTA FE « SALT LAKE CITY + EL PASO




PROJECT Vulture Mine Project

Heap Leach Facility Design

Jos No. _E87-11  paye _1-30-87

LOG OF TEST PIT NO. TP-17

GROUND WATER

Backhoe Type Case 580

DEPTH HOUR DATE Location,

E 220,480; N 1,025,585

none

2045

Elevation

Datom Zortman Mining Company

Depth in Feet
Graphical

Sample Type
Moisture Content
Per Cent of Dry W1t
Unified Soil
Classification

Log
Sample

REMARKS

VISUAL CLASSIFICATION

o

oo slightly
LX) )Q‘, SP moist

)

SAND varying to GRAVELLY SAND,
predominantly fine to medium grained,
angular, massive, very strongly lime
cemented, nonplastic, light brown

to light reddish brown

note: thick lenses & pods of caliche

note: weakly to moderately lime
cemented zone, 0 to 6'"; some roots
& other organic matter

Backhoe refused at 3'6"
Backfilled hole with cuttings

SAMPLE TYPE

B — Undisturbed Block Sample s 1 SERGENT, HAUSKINS & BECKWITH
D — Disturbed Bulk Sample = /{ A-2

| CONSULTING GEOTECHNICAL
ALBUQUERQUE

ENGINEERS
= ~== PHOENIX + TUCSON « * SANTA FE « SALT LAXE CITY « EL PASO
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;1 SERGENT, HAUSKINS & BECKWITH

- t— PHOENIX-TUCSONOALBUQUEHOUE-SANTA FE « SALT LAKE CrTY - £ PASO




HOLE
NO

BURRD CLAY

LYLES UPPER GREEN
CLAY

BC-1 CLAY

SERGENT, HAUSKINS & BECKWITH

TABULATION OF TEST RESULTS

Job No. EB7-11
W/ 1

URIFIED SIEVE ANALYSIS-ACTUM 7 PASSING
DEPTH
J9% 17 L5020 25" 3 304 B0 B

s SH 9% 52 3% 4! 53 66 78 93 97 98 100

o= 50 94 60 19 27 40 30 62 BY 9B 39 100

s HH 0z 59 52 60 7z 82 91 9

CLASS L.L. P.I. #200 100 $50 #40 #30 it #10 #8 #4 .20" .3

T=11-1

7-11-3

B-1




SERGENT, HAUSKINS & BECKWITH

CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX + ALBUQUERQUE + SANTA FE + SALT LAKE CITY + EL PASO
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FIGURE 1
PROJECT LOCATION MAP
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FIGURE 2

Watershed Subbasins for Vulture Mine Site
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Heap Leach Facility Design
Vulture Mine Project

Near Wickenburg, Arizona
SHB Job No. E87-11

TABLE 1

Subbasin Design Criteria for HEC-1 Analyses

Subbasin

Vulture Red Red Mill

Wash Wash 1 Wash 2 Wash
Surface Area (square miles) 0.47 1.24 0.55 2.11
Hydraulic Length (feet) 5,200 9,050 9,880 14,900
Average Slope (percent) 1.9 2.21 3.04 2.68
Lag Time (hours) 0.76 1.24 1.14 121
Time of Concentration (hours) 1.21 2.08 1.9 3.26
Curve Number 85 80 80 75

|
1;@; SERGENT, HAUSKINS & BECKWITH
B

-
1 CONSULTING GEOTECHNICAL ENGINEERS
— ~—= PHOENIX » TUCSON + ALBUQUERQUE + SANTA FE + SALT LAKE CITY « EL PASO

'




Drainage

Latitude 34

TABLE 2

General Storm PMP Computations

Vulture

Area 4.37 mi2

, Longitude 113 of basin center

Month August

values of step 8]

Orographic PMP

Drainage average orographic index from figure 3.11a to d.

PMP for other durations from smooth curve fitted to plot of computed data.

Duration (hrs)

Step
: 6 12 18 24 48 72
Convergence PMP
1. Drainage average value from
one of figures 2.5 to 2.16 13.41in. (mm)
2. Reduction for barrier-
" ‘elevation [fig. 2.18] 79 %
3. Barrier-elevation reduced
PMP [step 1 X step 2] 10.59 in. (mm)
4. Durational variation
[figs. 2.25 to 2.27
and table 2.7]. 74 89 95 100 112 117%
5. Convergence PMP for indicated 7.84, 9.43, 10.06,
durations [steps 3 X 4] 10.59, 11. 86 12.3 39 in.
6. Incremental 10 miZ (26 ka)
PMP [successive subtraction 7.84, 1.59, 0.63,
in step 5] 0.53, 1.27, 0.53 ___ in.
7. Areal reduction [select from .
figs. 2.28 and 2.29) 100 100 100 100100 100%
8. Areally reduced PMP [step 6 X 184, 1.59, 0.63,
step 7] 0453 1.27, 0.53 in.
9. Drainage average PMP [accumulated 7.84, 9.43, 10.06

10.59, 11.86,

(mm)

35 62 83 100 143162%
4 2

48, 3.32
4.00, 5.72, 6.48 __ in.
9.24, 11.91, 13.38,
14.59, 17.58, 18.87 in.

1.
2. Areal reduction [figure 3.20] 100%
3. Adjustment for month [one of
figs. 3.12 to 3.17] 1007
4. Areaily and seasonally adjusted
PMP [steps 1 X 2 X 3] 4 in.
5. Durational variation [table
3.9
6. Orographic PMP for given dur-
ations [steps 4 X 5]
Total PMP
1. Add steps A9 and B6
2
3, Comparison with local-storm PMP (see sec. 6.3).

Heap Leach Facility Design
Vulture Mine Project
Near Wickenburg, Arizona

12:39 in.

(mm)

(mm)

(mm)

(mm)

_4 in.(mm)

(mm)

(mm)

SHB Job No. E87-11
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Computer Summary Sheets for HEC-1 Analyses

FhEE
FLICD HYDROGRAFH PACKRGE HEC-1 (IBM XT SI2t VERSION) -FEB 1.!953
U.S. RRNY CORFS OF ENSINEERS, THE HYDROLUGIC ENGINEERING CENTER, 607 SECOMD STRECT, LAVIS, A, %l
FHHE

THIS HEC-1 VERSION CONTAINS ALL UPTIONS EXCEFT ECONOMICS, AND THE MURBER CF PLANS ARE REDUCED 10 3

HEC-1 IMFIT FezE |
IesesnnntersonsaZivonassdosonaodinsnrsounrnsacbiansene ARRRRD R, S— 16
D SHB OB M0, EB7-11 SCS HYTRISRAFH FETHOD

ID 100 YEAR, 2% HOURS STCRM
1D FOR VCLTURE MINE KATERSHED
D IAGRAN

I 12 01JUL87 - 0000 00
13 3

N £D 01J0L87

B HIL

kno HILL WeSH

B2

FLOO003 0 045 005 003 006 007 07 G40 0 018

0.2 L7 040 022 1F 0 0 609 07 0.04
FIO 005 06 0,08 0,02

LS 0 73 0

L )

¥ FEDL

KM HEST RED CLOUD BASH

R 124

Ls 0 ED 0

W 2.7

Kt  REDZ

HA EST RED CLOUD WASH
Bo05
4
w

0 W0
1.50
kR
KM COXBINE FLOW FOR REDI AND REDZ
ez

KK MEED

KM COMBIME MILL WASH RND RED CLOUD KASH
HC Z

KK VT

KW VOLTURE WASH

B 0.47

L5 0 5] 0

C-5




b KK EMDS

3 kM COMETME MILL WASH AND VOLTUFE MILL WASH
HC Z
E3] i
t
SCHEMATIC DIAGRAM OF STREAM NETWORK
=~ INAUT
LINE iv) ROUTING (——>} LIVERSION OR PUMF FLOH
M. (.} COMRECTCR: ({-—) RETURN OF DIVERIED OF FUMFED FLOW
7 HILL
13 ; RED1
0 : . REDZ
23 . 13/
P 11113
i VLT
3t ENDS.aesrevsoans

(vw4) FNCFF ALED CORFUTED AT THIS LOCATION
i *akk
FLOOD HYDROGRAPH FECKABE HEC-1 (1Bt XT 5126 VERSION) -FEE 11935
U.S. ARNY CORPS UF ENGINEERS, THE HYCROLOGIC ENGINEERING CENTER, 607 SECOND STREET, DAVIS, CA. SSels

i
SHE J0B MO, E87-1 SC5 HYDRIGRARH METHOD
100 YERR, Z4 HOURS STCRY
FOR VOLTURE RINE WATERSHED
318 CUTFUT COWTROL VARIABLES
IFRNT I PRINT CONTROL
IFT ¢ FLOT CONTROL
BSCAL 0. HYDROGRAFH FLDT SCALE
IT HYDRIGRAFH TIME DATA
MAIN 15 MINUTES IN COMFUTATION INTERVAL
IDATE {JULa7 STARTING DATE
ITIHE 0000 STARTING TIME
M 300 WUMBER DF HYDRDGRAPH ORDIKATES
NDDATE 4JULBT ENDING DATE
NDTIME 0245 ENDING TIME

COMFUTATION INTERVAL .23 HOURS
TOTAL TIME BASE 74,75 HOURS

EtGLISH LNITS




T EE

o IN

9 EA

8 FB

B Fl

135

14 up

TOTAL RAINFALL =

FERC FLOY

-

FHEH R
# H
3 KILL +
] 1
HEHHE Y

HILL WASH

TIKE DATA FOR INFUT TIFE SERIES

60 TIME INTERVAL IN MIMJTES
JIDATE 1JULB7 STARTING DATE

0 STARTING TIME

JEHIN

JXTINE

SUEBASIN RUNOFF DATA

SUBBASIN CHARRCTERISTICS

TAREA

FRECIPITATICN DATA

STCRM

2.11 SUBBASIN ARER

4,12 BASIN TOTAL FRECIFITATION

INCREMENTAL FRECIFITHTION FATTERN

.01 )
01 N
&7 02
2 03
06 .06
10 AU
03 03
D2 .02
.01 |
A1 1

505 LOS5 FATE
STRTL

W67

HER 73,00

RTINF

.00

.01
0t
(2
o3
.05
L8
03
02
.01
01

01 .01 4

. R0 01
.02 L2 .02
03 3 .
(b A3 43
.08 NIy «Lg
03 2 .02
(2 R 02
.0t Wz i
.0 0 i

INITIAL AESTRACTION
CURVE MUNBER
FERCENT IWFERVIDUS ARER

5CS DIRENSTONLESS UN1TSReRH
TLAE 3.26 Les

. 48, 4L,

16, 1, 13.

3. 4. 4,

L | L
KEE i

223

UNIT HYEROGRAFH

67 END-OF-FERIOD ORDINATES
. g2, LR 13t,
300, a7, 283, 2B,
123, 109, 96. g

3E. 3. 3. 26,

1 10. 9. 8

kB L 3. 3

L L, G. 0
i Hi

HYDROSRAFH AT STATIOH

4,12, TDTAL LO3S =

TIHE
&-hit
()
(CFS)

Z

HILL

.36, TOTAL EXCESS = 1.76

HAXINLY RYERRGE FLOG
24-HR TR T4TSHR

193,
HE

T
inde

7,
2

L1 i)\
Ol o2
03 HE
Gk &3
10 Je
03 R
Dz Z
.02 .
0l e
269,
212,
&l.
i&.
T
e
i
&
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(RC-FT)

CLIMULATIVE AREA =

4

122,

158,

11884

IR EEE RRE RRE BRE RER RRE REE RER RER BEE SR BRE BRE BEE BNK RMK RER FER VI ARV RER MNY H8E HREORRE FRE BET BMX ORRY RRR REF AEE

FHEHH I
3 H
GKE 4 REDL *#
% H
FHHHHH

WEST RED CLCLD BASH

EUBEASIN RINOFF DATA

17 Eh SUEERSIN CHARRCTERISTICS
1,24 BUBBASIN AFER

TRREA

FRECIFITATICN DATA

8 FB STORA 4.12 BRSIN TOTAL FRECIFITATION
8 Fl IRCREMENTAL FRECIPITATION PATTERN
Ol .01 .Cl .01 .01 .01
.0 .01 1 .01 1 .4
.02 .02 02 A2 .02 02
.12 0 NIE W03 W13 02
9h 06 .05 .Ch 45 A5
J0 A0 N b R Wb
03 03 03 .03 02 .02
02 2 2 02 W2 42
.01 .01 .01 .01 .02 .01
01 .21 i .01 0 Nh
18 L8 5CS LOSS RATE
STRTL 30 INITIRL AESTRACTION
CRYNER: B0.00 CURVE NUHEER
RTIN 00 FERCENT IMPERVIOUS ARES
19D SCS DIMENSIOMLESS LNITERAFH
TLEB 2.08 L%
B
UNIT HYDROBRAFH
4% END-OF-FERIOD CRDINATES
il 34, &3, 108, 163, 205 23
244, 220, 191, 135, 124, 103, Bt
&1, & A, 24, 20, 16. 14,
7. 9 4, 4, 3 3 2
L. L. 0. 0.
* 32 FH Er E
HYDROGRAFH AT STATION  RED!
TOTRL RAINFML = 412, TOTAL LOSS = 1.GE, TOTAL EXCESS = 2.14
FEAN FLOR  TIKE FAXIRUY AVERABE FLOH
&R 4R TiHR TAISHR

.
Az
02
.04
A3
.04

02

210,

72,

i

2

92

D1 1
RO 2
.02 .03
4 ST
10 %)
03 04
02 L
W2 01
01 A2

268,

0.

8.

1.
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(INCHES)
(FC-FT)

CUMCLATIVE AREA =

1,581

105,

7l
.44
142,

1.24 5% N]

A,
ATl
142,

23,
2141
142,

BEE A3E KRR OBRE HHE REE BRE REE SRR BEE BHE MRE ANR REE BEE EEE NVE BEE FER BRE MEF FEE BRE REE BEN BRE BEF ORER 434 O3NS MEE RRY H6R

HE
E ¥
R GO RED2 #
¥ 1]
FHE

ERST RED CLOUD WASH

SUBBASIN RUNCFF DATA

12 B SUBEASIN CHARACTERISTICS
TAREA .59 SUBBASIN ARER
FRECIFITATION DATA
g P STORM 4.12 BASIN TOTAL PRECIFITATICN
8 Fl INCREMENTAL FRECIFITATION FATTERY
.01 .0t .01 Ot .01 .01
W1 i 1 1 ) 0
02 .02 02 02 L2 02
Uz 13 02 3 3 3
) ) .05 ' A5 .45
BH e 05 b W05 A5
W 03 .03 03 W02 02
g2 02 0z A2 L2 .42
.01 .01 01 01 .02 L0t
)| i Ol ) X .01
L8 BCS LO3S RATE
STRTL L0 INITIAL ABSTRECTICN
CRVNBE: 80.00 CURVE MISEER
RTIRF 00 FPERCENT IKFERVIDUS A
24 U0 5CS DIMENSIONLESS UNTTERAFH
TLAG 1,90 LAG
*i¥
UNIT HYDROSRAFH
40 END-CF-FERIOD ORDINATES
b. i9. 3a. &0, 90, 114, 127.
107, b2, 73. 58, 47, 3B. 32.
14. 12, {0, 8. b. 3 4,
2. 2 i, { 1. 1s i
£33 E223 H¥ £33 3
HYDROBRAFH AT STATION REDZ
TOTAL RAINFALL = 4,12, TOTAL LOSS = 1,98, TOTAL EXCESS = 2,14
FERX FLCH me HAXIHUM AVERAGE FLOW
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.02
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02
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i
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R RiL
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(CFS!

+ 156, 13.75 7o. 32 11, i¢.
(ILTHES) 1.604 14 214 2,141
(AC-FT) 47, b3, 63, b2,

HAATIVE REA = SO SO M

HEE BHE RRE M ORRE BEE BRE BHE HRF BRE RER BEF FE RRE RER BEE RE BRE BRSO BEF JER BEF BEE ARE BRE REE NER BEF AR 14 RRP REE HH

R R R
¥ %
Nk % FED #
¥ ¥
HEHHFHEH
COMEINE FLOW FOR RED1 AND RED2

TH HYDFOGRAFH COMBINATION
1o Z NUMBER OF HYDRDBRAFHS 10 COMEINE
f22 3
E 221 3 Hr ¥ 52
HYLROBRAFH AT ‘STATION RED
FERK FLOK TIHE MAXTMUM AVERASE FLOK
6-HR 24-HR T2-HR T4, 7R
+  {CFS) " (HRY
(CFS)

493, 14,00 305, 103, 4, 3%
(IKCHES) 1,567 2181 2,141 Z.141
(EC-FT) 132 204, 204, 204,

CUMILATIVE AREA = £.79 SR HI

HHE REE REE BEE BHX HEE BHE OBHE BEE REE BEE HE BRE BEF OFEE B RRE BEK EEY KER FER BEY BNV NN HHE R R REE LRY RNE KK OREE MR

P
B 3
B ¥ MRED +
i H
FERHI R

COMBINE MILL WASH AND RED CLLUD WASH

WK - HYDROGRAPH COMBINATION
1CoNF 2 NUMBER OF HYDROGRAFHS TO COMBINE
it
i ¥ $ s )

HYDROGRAFY AT STATION  fRED

FEAL FLOR TIHE MAXINUN AVERRGE FLOW
. bR 24-HK TR TR
+  {CFS) (HR)

e,
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AT s s = -

(IRCHES) 313 1532 1,933 1,93
(RC-FT) 273, 40z, 402, &2,

CUMILATIVE AREA = 390 SG MI

FEF RRE BXE AEE FRE BRE RER RS OREE REE BEE B HH RRE BRE RER KRR BEE FRY BAR RRR EEE BEE BEY MY KRR REN RRE RRR RER FRE RR ERS

HEHEH
] &
KK VILT #
+ ]
FHHR N

VELTURE WREH

SUEBASIN RUNOFF DATA

33 BA SUBBASIN CHARACTERISTICS
TRREA 47 SUBBACIN PREA

FRECIPITATION DATA

B FB STORM 4,12 BASIN TOTAL FRECIPITATICN

8 Fl INCREMENTAL FRECIPITATION PATTERN
.01 08 .01 .01 Ni) 01 01 Rh! 01 A1
A1 .01 0 .01 N 01 W2 Sz 1 i
02 2 .02 Q2 02 Z 22 7 .02 03
(Z 03 03 W03 3 03 JO4 (02 .04 o1
Db .06 L5 06 A5 A3 A3 A D g4
A0 D (4 NIl A3 04 04 04 -3 i
L3 L2 03 03 .0z 0z 02 Q2 32 A2
0z 2 .02 A2 02 02 2 01 (2 .01
L0l 01 ) 0f 02 .0l 02 01 Qi A2

0t 01 Ot .01 .00 O

3418 L5 LOSS RATE
BTRIL 33 INITIRL ABSTRACTION
CRYNBR B3.00 CURVE MUMBER
RTIMP .00 FERCENT IPERVIOUS AREA
35D 5CS DIMERSIONLESS INITERAFH
LA 1.21 LAG

HE

UNIT HYDROGRAFH
2t END-DF-FERIOD CRDIMATES
i3 48, 100, 143, 16%. 166. 143, 116, Bl. 59,

44, 3. 24, 18. 1. % 7. 9 8, 3
2 Z, L. 1. 1. 0.
i *4 FH () H

HTROGRAFH AT STATION  VOLT
T0TAL RRIGFALL = 4,12, TOTAL LDSS = 1,55, TOTAL EXCESS = 257

FEA FLOR  TIE FAXIFEOM AVERRAGE FLOK
ek 24-HR THR RIFHR
+  {CFB) (HR)

c-11




+

(INCHES! 2,005
(RC-FT) .

CUMULATIVE ARER =

R RRE B RER BRR ORRE BER MM RRE RRE BRE BEE RBEE BRE RRE KRE FEE BEE BRY NEE BEE JEE REE RRE REE FEF EAE BRK BB KEF AR REE

HEH B
¥ ¥
3 KK + ENDS
¥ *
I

&4 &4, b4
47 58 NI

CORBINE MILL WASH AND VDLTURE MILL WASH

38 HC HYDROGRAFH COMBIMATICH
1CONP 2 NBMBER OF HVDROGRAFHS TO COMEINE
i
1+ ¥ 2 ¥ H

HYCROGRAFH AT STATION  ENLS

FERK FLOW < TIME

b-HR
(CFS! (HR)
{CFS)
B77, 1400 b43.
(INCHES) 1.347
(RC-FT) 319,

CUMLLATIVE ARER =

FEAE
OFERRTION STATION FLOR

HNTAOSRARH AT

HILL 331,
RYDRCSRAFH AT

FED 331,
HYDRSRAFH AT

REDZ 138.
2 COMBINED AT

RED 453,

2 COFBINED AT
HRED 7.

HYTRCSRAFH AT
VOLT 7.

SOSPWmTLETD AT

FAXIRLH AVERAGE FLOW

24-HR 72-HR 74.75-HK
235 T8, Ib.
1,997 2.001 2,001
4o, 456, 46b.

4,37 52 Ml

RUNOFF SUMMARY
FLOW IN CUBIC FEET FER SECDND
TIME IN HOURS, AREA IN SDUARE MILES

TIE [F AVERASE FLOW FOR MAXIMUN FERIOD
FERE
6HER  2-HILR 72HOR

15,50 238, 109, 5.
14,00 1. 1. 24,
13,75 g3, 2, 11,
14,00 306. 103, .
14,5 . 203, 88,
13.00 102, 3z i

BREIN
ARER

179

MR T
STREE

TINE OF
Al STRGE

c-12




C-13

e NORNAL END OF HEC-) ##4

’




H
FLOOD HYDROGRAPH FACKAGE HEC-1 IRt AT 5120 VERSION) -FEE !.1505

U.5. ARAY CORFS OF ENEINEERS, THE HYOROLOBIC ENGINEERING CENTER, £39 SECOND STREET, DAYIS, Ch. 35bis

Legy

THIS HEC-1 VERSION CONTAINS ALL DFTIONS EXTEFT ECONOMICS, ANY THE KMEER OF FLAMS WRE REDUCED 10 3

HEL-1 INFUT

LIE WisisiielincossnonvennsdonsonvilunrnsssBoosunsa Susveses F STRMK R S [
1 10 EHb JOB KD, £87-11 5CS HyDRCGRAPH METHOD
2 1D 500 YEAR, 24 HOURS ST0°M
I Il FOR VOLTURE MINE WHTERSHED
D TRGRAN

#4% FREE #%+

4 I 15 01ULET  ©000 309
K 10 3

b ik &0 C1JLLE7

3 WML

g KM HILL whsH

g BRI

10 FI 006 Qo6 G0 006 €08 0.0F 009 0,32 C13 0.1B
11 FL 027 220 049 0.7 LIB 613 o Gl 099 0.08
b¥4 FI 006 GO7 008 0.03
13 LS 0 73 )

14 U 326

LG K REDL

14 KM WEST RED CLOUD WASH

17 B L2

18 LS 0 80 0

1% U 2.07

bl R REDZ

al KM ERST RED CLOUD WASH

b4 BA 0.55

& L5 ] 80 ¢

4 b L%

o KK RED

it KN COMBINE FLOW FCR REDI AND REDZ
ol £ 2

2 K HRED

2 KM COHEINE HMILL RASH AND RED CLOUD WASH
kit H 2

i K VLT

32 KH - VOLTURE WASH

k¥ B 0.47

4 LS 0 8 0

=3

1




i

g K ENDE
u Kt COHZINE MILL WASH AD VOLTURE NILL WhSH
B H 2
38 1
SCHEMATIC DIRGRAM DF STREAM NETWORK
INFLT

LINE ) ROUTING

N i) CONNECTER

(=—>) DIVERSION OR PUM® FLOH

({==-) RETURN OF DIVERTED CR PUHCED FLOK

7 ML
15 : RED!
28 1 T
3 : VLT
;) Eeeereevnns

(¥4} RURDFF RLSD CONPUTED AT THIS LCCATION

Frik
FLCOD HYDROSRAPH FACKRSE HEC-1 (IBM XT 5

FH
SHE JOB WD. EB7-11 5C5 HYDROGRAFH YETHOD
00 YEAR, 24 HOURS STORM
FOR VOLTURE MINC WATERSHED
g It OUTRUT CONTRIL VARIABLES
IPRNT 3 FRINT COMTRCL
IFLOT ¢ PLOT CONTROL
OSCAL - 0. HYDROSRAFH FLOT SCALE
IT HYLRIGRAFH TIYE DATA
NHIN 15 HINJTES IN COMFUTATION INTERVAL
IDATE 1JILB7 STARTING DATE
ITiE 0020 STARTING TIHE
NG 300 MOMEER OF HYDRDBRAFH CROINATES
IITATE 4JULB7 ENDIMG DATE
T 0245 ENDING TIME

COMPUTATIIN INTERVAL « 25 HOURS
TOTAL TIME BASE 74,735 HORS

ERELISH LRNITS

12¢, VEREION) -FEB 1.1983
U.S. ARHY CORFS OF ENBINEERS, THE HYDROLOGIC ENGINEERING LEWTER, 609 SECOND STREET, DAVIS, Ch. 55415



HEHH R
4 *
T ¢ mlL #
t ¥
HH T

6 IN TIFE DATA FOR INFUT TIME SERIES
JXHIN
JITATE 1JUL87  SIARTING DATE
SATIME

SUBBASIN RUNTFF DATA

9 BA SUBEASIN CHARACTERISTILS
TAREA 2.1 SUBBASIN AREA
FRECIFITATION DATA
B FB STORN
8FI INCREMENTAL FRECIFITATION PATTERN
02 02
A2 02
.02 .02
3 03
D7 .07
A2 Q7
01 03
03 02
.01 WDl
A2 01
1315 505 LTS5 RATE
STRTL 67 INITIRL AESTRACTICH
CRUNER 753,00 CURVE MUMEER
RTIN
14 4 SCS DIMENSICHLESS UNITTERAFH
TLAS L&6
7. 19, 3.
282, Z3b. 300,
186, 161, 23
5. &8, 8.
18, 14, i1,
8
i
£22 £EF

t0 TIME INTERVAL IN MINUTES

0 STARTING TIHE

3.1 BASIN TOTAL FRECIFITATION

.00 PERCENT IMFERVIDUS AREF

HYDRTCRAPH AT STATICN

TOIRL RAINFRLL = 5,11, TDIRL LOSS =

FEAK FLOE  TIME

(CFS) 1]

.97, TOTAL EXCESS =

HAXIHM AVERRSE FLOW

UNIT HYDROGRAFH
&7 END-OF-FERIOD ORDINATES

oot o
£ %

193,

oy

.
2.

i

rs

- s . .
el £ £l oo €
[ A N T P S

rao

[ S~

[y
raorn



(RC-FT! 187, 285, 286, 235,

CURAATIVE AREA = Z.11 82 NI

B HEE 334 R O BIR HEE BEE HRF MRE RRE BRE BEE BNF BER BRE RRE BEE LEE RNV BRE RRE REE RER D3X BER REE M4H K1 F4E REE BRC

FHEHIH
¥ 3
15K » REDL 3
3 ¥
FRHEHEH A

KEST RED CLOUD WASH
SUBBRSIN RURDFF DATA

17 BR SUBERSTN CHARRCTERISTICS
TAFEA 1,24 SUEGRSIN ARER

FRECIFITATICH DATA

B Fy STORN 3,11 BASIN TOTAL PRECIFTTATION
BFI INCREMENTAL PRECIPITATION FATTERM
.0z .02 .02 .01 .01 .02 .02 02 | /]
2 .2 .02 02 2 W02 .0z U2 .02 2
02 2 .02 .02 .02 .02 02 (2 03 3
03 03 03 03 03 02 Al .05 .04 Rix
.07 07 07 07 WG W33 34 W39 .z e
42 W12 (7 07 .7 7 .03 5 BT 05
03 .03 .03 03 .03 03 03 03 .03 03
03 .07 02 .02 .0z Oz 02 02 0z 02
01 02 .01 .01 0z (2 .02 02 G2 i
.02 W02 .01 Kol 01 1
1E LS ECS LOSS RATE
STRTL .ol INITIAL GESTRACTION
CRVNER 80,90 TURVE NLMEER
RTINF .00 FERCENT IMFERVIGIS AREA
170D 5CS DIMENSICNLESS UNITBRAFH
TLAG 2.03 LAE
i
URIT HYDROSRAFH
44 END-DF-FERIDD DRDINATES
11. 34 &3, 108, 163, 215, Zi. 270, 272, 284,
244, 20, 191, 135, 124, 103, g6, Z. &0, 0.
4. & 2, 24, 20, 1&. 14, 11 9 8.
1. G 4 4, 3 3 s Z 2 i
{. L. 0 0.
i B H i 133

HYDROGRAFH AT STATION  REDL
TOTHL RAINFALL = 5,11, TOTAL 1385 = 2,12, TOTAL EXCESS = 2,99

FERCFLOW  TIME HAYIMUM AVERASE FLOW
6-HR 24-HR 72-HR 74.75-HR

C-17




.

o
sl o

{INCHES)
(RC-FT)

CUMILATIVE AREA =

i BRE BEE RRE BRE BEE RE RRE BER BRE BEF BIF BER BNR REE REF BEF 3P FHE 08 B3R REE HHE M W

FHEREE RIS
1 ¥
20 kE i REDZ #
¥ ¥
Eige 2322 22222

EAST RED CLLUD WASH

4455,
.21
14t

SUBBASIN RUNDFF DATA

2 BA SUBBARSIN CHARACTERISTICS

TARER

100,
2,959
198,

1.24 58 1l

.35 SUBBASIN AREA

FRECIFITATION DATA

B FE STORM a1 BASIN TOTAL FRECIFITATION
BFI IRCREMENTAL FRECIFITATION PATTERN
02 Dz 02 01 01
D2 N2 2 02 2
02 2 g2 {0z .02
.3 2 3 L2 43
07 CL7 07 07 oo
he 12 (07 07 A7
3 Rixs 03 A3 03
03 3 NIk .02 A2
01 i 0 01 02
W2 .02 N .01 .01
2348 505 LOSS RATE
STRTL L0 INITIAL AESTRACTION
CRVNER 80,00 CURVE MUMEER
RTIHF .0C PERCENT IMPERVIOUS AREA
24U 505 LIMENSIONLESS UNITBRAFH
TLAE 1,80 LAS
$i¥
LHIT HYDRCSRAFH
40 END-[F-FERI0D ORDINATES
&, % 6. &0, 0. 114,
107, 2. 3 8. 47, 38,
14, 12, 10, 8. &, il
2 2, is 1, i. 1e
X £ 221 b33 £223
HYDROBRAFH AT STATION REDZ

TOTAL RAINFALL = 5.11, TOTAL LGSS =

FEAK FLOW  TIHE

33.
1%8.

2.12, TOTRL EXCESS =

MAXTHUY AVERABE FLDK

n1 o

LU

™

v

2.987

158,

{2

VL
Ll
LR IS

[t
vy

A7
n

.0
d

L

-

Lz

127,
32.

4
1,

.99

St T .

02
2

02

.05
3G
NI
03
.2
02

=

LT

<ot
7 &V e

FEE BRE BPE A NR KRR ARE REE RRH

119,
17,

ra

C-18




(CF3)
+  ZL 13.75 123, .

—

—
£

3. 3
(INCHES) 2.24% 2,980 .59 2,987
(AL-FT) 6, B8. £, g8.

CUMUATIVE AREA = .55 S0 I

BEE R BRE REE REE BRE OREE HRY BRE BER MK BRE REE RME BRR 3E SEE BEF RRF BER ARE BEE 64 MEF VEE HEE REE MR BLE REE H EH RV

PRI
¥ 4
3 H RED #
* 3
FERIFCHERE RS

COrEINE FLOW FOR REDY abd REDZ

7 H HIDROERAFH COMBINATIDN
ICle¥ 2 WUMEER OF HYDROSRASHS TO COMRINE
+h
i ki 4 3 H
HYDRCSRAFH AT STATION RED
FEAK FLOR TIME FALIMUM AVERAGE FLOW
b-Hi 24-HR Ti-H T4, TE-HR
+  (CF3) (HR)
(CFS)

+ 635, 13.75 827, 144, 48, at,
{INCHES!) 4220 2.987 2.967 2,957
(AC-FT! 22, 2B5. 285, 3.

CIMALRTIVE ARER

179 52 Kl

FEE R B SR REY RRE OBER MK BER RER FVE REF BER BBF RER BER BEE MBE R BFE BRE BEY BEE ERE BER BHE MEF BRR V34 BEF SBF MR

HESEH I
¥ 3
28 kX ¥ KRED #
¥ ¥
FEHEHH

COMEINE MILL WASH AND RED CLOUD WASH

30K HYDROERAFH COMEINATION
1coMp 2 NUMBER OF HYDROGRAPHS 10 COMBINE
3
i #H i + Hi
HYDROBRAFH AT STATIGN  MRED
FEAR FLOR  TIME FAXIHLM AVERAGE FLL4

6-HR 24-H TR AT
+  (CF3! {HR)

C-19




[ TP SR

(INCHES) 1.878 743 . 745 2,743
(KC-FT) 361, ! 3ll. .

CUMLATIVE AREA = 390 50 MI

BEF REE BFE BRE BRE REE REE HEE RRN REE EER AR RRE BUE RRE BNR REE BEE FRR BEE SRR BEE BEE BVE RVF RRY REE FED RAY BEE MR NBE 2YF

PHEHHH
* 4
ki ¢ VILT ¢
* $
I HIH

VOLTURE WRSH

SUBEASIN RUNDFF DATA

3R SUESASIN CHARRCTERISTICS
TARER 47 SUEBASIN AREA

FRECIFITATICH DATA

B FE STORY aod1 BASIN TOTAL FRECIFITATION
B Fl INCREMENTAL FRECIFITATION PATTER}
02 02 0z ] 01 02 .02 02 & £2
.02 .02 2 2 A2 2 .2 2 W2 2
02z 02 02 02 L2 2 02 7 W03 A3
.3 2 W03 03 i O i 5 s 5
A7 07 07 L7 0 oo ] o i ;O
Vs A2 07 A7 07 A7 .03 Ny s
.03 03 03 03 03 02 03 03 03 03
03 (2 02 02 02 A2 L2 Rir (2 L2
01 W02 01 L L2 0z 0z 2 Dz A7
02 02 N 01 i) )
Lz ET5 LOSS RATE
STRTL .35 INITIAL AESTRACTION
CRYNER 80,00 CURVE MUMEER
RTINF .00 PERCENT IIPERVIOUS AREA
oL SCS DIMEXSIONLESS UNITGRAFH
TLAG 1.21 LAS
£

WKIT HYDROBRAFH

26 END-OF-FERIOD CRDINATES
13 43. 10C. 145, 165, 164, 143 116, ai. .
44, 33, 2, 18, 1% 9. . 8 4, 3,
2 2 1. L. L 0.
e ¥E H FhE B

HYDROGRAPH AT STATION  VOLT
TOiRL RAINFRLL = .11, TOTAL LOS5 = 1.64, TOTAL EXCESS = 3.47
FEAK FLON  TIE RAXIYN AVERASE FLON

6-HR 24 TR TATHR
+  0FS (HR)



{INCHES! .69 3.470 3470 3.4
(AC-FT 6. g7 B7. 3%

CURLULATIVE AREA = A7 2 NI

SRR OEFF FEE RRE BKE BER REE BEE BER ORRE REE FHR O RRE REE BN EEX BEX BER ORER RRE RFE RER FRE RRE BRY OBEE BRE BEL BVE REK RRE RRK KR

PR
' H
3 KK * ENDS ¢
¥ 3
PR YRR
COMBINE MILL WRSH AND VOLTURE HILL WASH

3B HYDROGRAFH COMBINATION
1CoMP 2 NUMEER DF HYDRDGRAFHS 10 COMBINE
i
£ ¥ ¥ BH i
HYDRCSRAFH AT STATION  EMDS
FEAK Filn  TIME MAXIMEM AVERAGE FLCH
£-HR 24-Hi TR TRTHHR
+  OFS {HR)
(CF5)
+ 15 14,00 91l 3. 11t. 107,
(INCHES! 1937 2,520 2823 2.3
(RC-FT) 432, 51, &3, 538,
CUMULATIVE AREA = 4.37 SE I
t
RUNCEF SUMMARY
FLOW IN CUBIC FEET FER SECTRD
TIME IN HOURS, ARER IN SBURRE RILES
FERK TIKE OF VERRGE FLOW FOR MAXIMA( PERIOD BeEIN BAXIEN TIE F
OFERATION ETATION FLO¥  PEAY ARER 5TRGE HRn STRGE
i oHILR 24-HIR  72-HOR

HLRGERAFH AT
+ MILL 455, 15,50 . 144, 48, 241

RYLRESRAPH AT
+ REL1 75, 14,09 250, 160, 5. .4

HYLROGRAFH AT
2 CIMEINED A1
+ FED 855, 1375 821, 144, 48, 1.7%

2 CCHBINED AT

+ MRED 109, 14.25 7EB. i . 3.5
HYCROSRARH AT
+ VoLT 274 130 138, 4. 13. 47

S mpurTIEn RT
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i HH

FLCOD HYDROGRAFY PACKAGE HEC-1 (IBM XT Si2¢ VERSIOH) -FEE {1785
U.S. ARMY CORFS OF ENGINEERS, THE HYDRILOBIC ENSINEERING CENTER, 409 SECOND STRZET, DAVIE, Ca. §2ilt
» HH

THIS HEC-1 VERSIDN CONTAINS ALL OFTIDNS EXCEFT ECONDHICS, AND THE NUMEER OF FLGNS ART FEIUCED T0 3

1 HEC-1 INRUT PEEE
LI Deees ) SRRy AN REESL SN unponns Bosnorus )R- | TP S L&

ID  SHA JOB NG, EB7-11 ECS HYDRUSRAPH METHCD
1D & HOUR PP STORM

iD FOR VOLTURE HINE WATERSHED

*#DIRAGRAM

3 e

$4¥% FREE 142

§ i 15 C1JULE7 000 360
5 1t z
6 1N 15 01JULB7
7 oML
§ B MILL WASK
E B 201
PI 200 011 G101 Dd 0y D27 022 0H 0.3
il FI 049 400 050 049 0320 024 015 0F ous 0.4
) 1z FIoooi 613 0.4 0,08
L - q3 L5 0 75 0
b~ 4 o 32
15 K ORED
it 4 HEST RED CLOUD WesH
17 B 1.2 .
18 L5 D ) i
19 U 2.075
2 <K RERZ
il FH EEST RED CLCUD WAGH
3 L5 I 0
H W5
3 K .RED .
b3 KM COMEDNE FLOK FCX REDI AND REDZ
b H 2
% KE WD
Fid K COEINE NILL WASH AND RSD CLOVD WaSH
kSl K Z
| Wi VILT
2 KM VELTURE WASH
B 0.47
1 L5 0 g5 0

€c-23
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INFIT
LIkE

M.

13

(]
on

8

3

3

3 K ENDS

3 KM COMEIIE MILL WASH AMD VOLTURE niLl WASH
3 K 2

3 i

SCHEMATIC GIAGRAM OF STREAM NETRCRK

(V) ROUTING {-—>) DIVERSICN GR PUMF FLOK
(.} CONNECTOR ({—) RETURK OF DIVERTED OR PLMFED FLOR
MILL
REDL
REDZ
R
R
VILT
,EI-:D.'C, ............

(%) RURDFF RS0 COMPUTED AT THIS LOCATICN

1

510

4

¥
FLOCD HiROBRAPH FRCKRGE HEC-1 (IEM XT SLZH VERSIDN) -FEB 1,1780

U.5. ARMY CORFS OF ENGINEERS, THE HYDROLOGIC ENSIMEERING CENTER, &3 SECOND STREET, LaVIE, CA.
' i
Bl JOB MO, E67-11 SC5 EADROGRAFH METHID
& HOUR F¥P STORM
FOR VOLTURE MIME WATERSHED
(ETRUT CORTROL VARIAELES
IFRINT 3 FRIMT CONTRIL
IFLOT O FLOT CONTRCL
B5CAL 0. HYDRUGRAFH FLOT SCALE
HYDROGRAFH TIME DATA
NHEN 15 MINJTES IN COMPUTATION INTERVAL,
IDATE 1JULB7 STARTING DATE
ITIrE 0000 STARTING TIME
] 3G NUMBER OF HYDRGGRAFH DFUIMATES
NDDATE 4JULB7 ENDING DATE
(]2 U245 ENDING TIME

COMPUTATION INTERVAL 20 HIURS
TOTAL TIME BRBE  74.75 HOURS

EXCLISH INITS

G5e16

C-24




HE IR
% ¥
7 EE t HILL #
¥ ¥
SR
b HILL KASH
b I TIHE DATA FOR INFUT TINE SERIES
JIHIK IS TIME INTERVAL IN MINJTES
JADATE 1JULB7 STARTINS DRIE
IXTIME 0 STARTING TI%E

SUSBASIN RUNCFF LATA

7EBA SUBBASIN CHARACTERISTICS
TARER 2.11 SUEBASIN ARER

FRECIPITATION DATA

8 Fr 570 .24 BAIIN TOTAL FRECIFITATION
8 FI INCREFENTAL FRECIFITATION FATTERN

A0 .11 il A .14 Jt A7 iz 24 iz
4 4.00 90 A7 32 24 .19 A9 db J4
A1 43 Jd4 06

1318 505 L0S3 RATE
STRIL 7 INITIAL ABSTRACTION
RVEE  75.00 CURVE WUSEER
K14 .00 FERCENT IMFERVICUS AREA
T §75 DINENSIONLESS UNLTGRARY
TLEG 336 LB
B 223
UNIT HiDROBRAFH
67 END-CF-FERICD DRDIUATES
A . % Sk BL 14 5L 8. T 2
w2 X e, 0. ML M. 8. S M. 2in
. 6l 1. 13 1. % B 7 . 6.
s, 4 4 B [ . % I . 16,
16, 14, 3. i1, 10, 9. B 1 b 5
i i . 5 3 L Z \
1. L. 1. 1 L. 0. 0.
$223 HE E223 [233 ¥

HYDROGRAFH AT STATION  RILL
TOTAL RRINFALL = 9.74, TOTRL LOSS = 3.(7, TOTAL EXCESS = £.17
PR FLOR  TIHE FAXIYEN AVERAEE FLOW

&-HR - TR T4 TOHR
+  (CFS) ()

(CFS)
+ 1678, 6,30 117, 350, 1i7. 1z,
(IKCHES) 3.191 6173 6,173 6,173
(RC-FT 84, 893, 653, 893,

CUMILATIVE AREA = Z.11 GDHI

C-25




SR EEF OREF REE REE BRR BRE BRE BN FEE BRE RER HHE BRE BREE BRF BRE BRSO ERE HEE HRR SRR B RRE BFE RRE RRE B3R MBI RRE BER M

Rasatcessissis

SRR AR
WEST RED CLOUD WASH

SUBEASIN RUNGFF DATR

17 BA SUBBASIN CHARACTERISTICS
THRER 1.24 SUBBASIN ARER

FRECIPITATION LATR

€ FB STORM 9,24 BASIN TOTAL FRECIPITATICN

8Pl INCREMENTRL PRECIFITATION FATTERN
D Al 53! o3l 4 16 A7 vl e -
A9 4,1 .90 A9 32 2 A9 U .16 4

11 A3 .14 .06

18 L3 85 LO3S RATE
STRTL .50 INITIAL RESTRACTIIN
CRVIER £J.00 CURVE NUMBER
RTIMP .00 FERCENT IWFZRVIDUS ARER
12 ub 55 DIMEMSICALESS UNITGRAFH
TLAG Z.08 LAC
*r
UNIT HYDROGRAFH
44 EMD-CF-FERIOD DRDIMATES
1k 4, 5. 108, 167, 213, oy i IR 254,
244. 220, 191, 155, 124, {03, 35, 1z, 0. 0.
41, 15, 2. 4. 2. {6, i4. i1, g d.
1. 3 4. 4. 3 3 % % P {
1. 1 i, {
T *RE P FH e

HYDROGRAFH AT STATION  REDL

TOTAL RAD¥FALL = 9,24, TOTAL LOSS = Z.44, TOTAL EXCESS = &.89

FEAK FLOK  TIME HATIFUN AVERAGE FLE
6-HR 4-HR THR O TATER
+  (CFG) HRI
(CFS)
t 15%. 55 235, 7. 7b. 7%
(INCHES) 6.407 6.7% b.77h &7

) b

(RC-FT! 474, 449, 449, 449,

CUMULATIVE ARER = L.24 SR MI

44 FEE REE REE REF REF RRE BRE REE BER BHE RER BEE SME BER BRE BRE EEE BRY KRR BEE RER OMRE BEF RBRE HH BRE BB AH MR R R HHE




20Kk i FEDZ #
+ *
HEHHHHH

EAST RED CLGUD ®ASH

SUEBRSIN RUNDFF LwTA

2 BR SUBEASIN CHARFCTERISTIZS
THREA .Jo SUBBRSIN ARER

PRECIFITRTIEN LATA

8 FB STCRM 9.24 BASIN TOTAL FRECIFITATION

8 Fl INCREHENTAL FRECIFITATION FATTERN
.10 A1 A1 Al BE Jé A7 il 24 i
49 4.0 S0 Ay Y 2 A3 W47 oAb BE

.11 e 5. St .0

JLs 5C8 LOSS RATE
STRIL L0 IKITIAL AESTRACTION
CRVNER 60,00 CURVE NUNEER
RTINF .00 PERCERT INFERVILUS PREA

2% §) 5C5 DIMENSIONLESS UNITGRAFH
TLAG 1.9 LAG

i

UNIT HYDRIGRAFH
& END-UF-FERIOD ORDINATES

& ! 36, 501, 0. 114, 78 13i. 13, 113,
107, g Ta K .78 8. Ry 6. A 17
f &. 3 4 4 % Z
{ L i 1. 0. B C.
i ¥ i e FHE

HYLROGRARH AT STATICN  REDZ
TOTAL RRINFALL = 9.24, TOTAL LOSS = 2,44, TOTAL EXCESS = 6.80
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January 5, 1990

Ms. Carol O°Brien

A.F. Budge (Mining) Limited
4301 North 75th Street
Scottsdale, AZ 85251-3504

RE: TECHNICAL INFORMATION - VULTURE PROPERTY

Dear Carol;

I have prepared for your appraisal and attention, a list of the
documentation that has not yet being delivered to us with respect

to the Vulture agreement. This was compiled after a discussion
with Don White concerning what information exists at the current
time. Don is of the opinion that Budge does have most of the

data that he has in his files.

All of the underground geological maps, sections, assay
plans, assay sections, longitudinals and other and
sundry drawings relating to the underground workings.
We understand from White that there are a great number
of these available. Sufficient for him to construct a
mine model. During 1971 Noranda Mines carried out a
great deal of geophysical and airborne work contracted
by GEODATA 1Inc. The IP survey that was carried out
during the later part of this year on which the recent
drilling program was based. We understand that this is
on file.

dg
% é 2. All of the drill 1logs with descriptions, assay and
;é 3.

other related data pertaining to the above program of
drilling carried out the later part of 1989.

Hans Matthews has been in communication with Chuck
Elliot (Tucson) and has very good cooperation. We have
received a great amount of data from him pertaining to
the earlier geophysical surveys and other material.

I have been asked by the syndicate members as to the contract
being drafted by Lacey. Please comment.
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A.F. BUDGE (MINING) LIMITED
Ms. Carol O Brien

Page 2 of 2

We d appreciate your cooperation on obtaining the above material.
It is most important as we are currently putting together the
overall picture of the area including all the airborne, ground,
underground and other related data.

Sincerely,

ARIZONA EXPLORATIONS, INC.
Stanley W. Holmes,
President

SWH/bjg




“ BUDGE :

A.F. Budge (Mining) Limited

4301 North 75th Street
Suite 101
January 29, 1990 Scottsdale, AZ 85257-3504

(802) 945-4630
FAX (602) 949-1737

Arizona Explorations IncC.
8433 N. Black Canyon Highway
Suite 158

Phoenix, AZ 85021

via FAX: 864-6116

Deay Stan:

I am in dire need of some information in the files
on the Vulture which you received from our office.

In March of 1987, we drilled several holes in the
vicinity of our leach pads. These were condemnation holes,
and numbered C-1, C-2, etc.

Would you please fax the logs of these holes,
which were prepared by Peter #. Hahn. I promised the
Department of Environmental Quality I would send them the
information as soon as possible.

Your assistance in this request would be greatly
appreciated.

Sincerely,

ardle .
Carole A. O'Brien

e

DIRECTORS: AF. Budge. OBE. CEng.. F.1.C.E.. F.LH.T.; Mrs |. Budge; 7602 Cle